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3%)),..-+,,2" H+%().," (A'3%(-$,+)%"
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5('$-)'5@,"$%()%"5-(9,"%"9,3,.)'5@,",E"
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M," %9',.+," 3).-),:'," 9'" 36'(4//%"
@-++%" 5%$," >'+," D4,((%" 9'" 4)'('CC-.,"
/'J" ,>>'5',+),$,+)," ," 3%/.-))4))%" /'J"
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," >4)4.'&'(," /,." '(" +4%6%" ,9" -43/'5-)%"
43%" 9,(" ),..')%.'%2" H+" &.,6," ),$/%" '("
3%))%34%(%" .-//.,3,+),.*" 4+-" ),..-"
/.%$,33-E"4+-"+4%6-">.%+)',.-"9'"3)49'%"
,"9'".'5,.5-E"'+"D4-+)%"/%).,&&,"/%.)-.,
-9"4+"+,))%"$':('%.-$,+)%"9,((A-$&',+),"
4.&-+%E" -((,6'-+9%" (A->>%((-$,+)%"
34/,.>'5'-(,E" /%),+C'-+9%" (-" $%&'(')*"
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(A'+D4'+-$,+)%" -543)'5%" ," 9,((A-.'-" ,"
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9,((,">4+C'%+'",9"4+",>>'5',+),"43%"9,((%"
3/-C'%2" c%+" (%" 3/%3)-$,+)%" 9,((-"
$-::'%." /-.)," 9,((," '+>.-3).4))4.," +,("
3%))%34%(%E" 3'" /%).,&&," %)),+,.," /'J"
3/-C'%" /,." '(" 6,.9," ," /,." (A-:.'5%()4.-E"
.'6%(4C'%+-+9%" 5%$/(,)-$,+),"
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6,.,","/.%/.',"&-..',.,",3),)'5@,E"6'3'6,"



/027026
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5%3)')4')%" 9-((A-.,-" 9'" Q'++,-/%('3"
5@,E" /,." (-" 34-" :,%(%:'-" 4+'5-E" 3%+%"
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3,.6'C'" /,." (-" 3/,9'C'%+," ," 5%+3,:+-2"
],(" 5,+).%" 5'))*E" '+3',$," -:('" 4>>'5'" :'*"

],(" 5,+).%" 5'))*E" '+3',$," -:('" 4>>'5'" :'*"
/.,3,+)'E" 6,++,.%" /.,6'3)'" (-&%.-)%.'E"
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5.,-C'%+," 9'" U+%9'V" '+" 54'" 3-.,&&,.%"
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M,":.-+9'" 5'))*" %::'" 3%+%" 3,$/.,"/'J"
.,-()*" 9,5,+).-)," 5@," 3'" 9,>'+'35%+%"
'++-+C'" )4))%" /,." (-" (%.%" 5-/-5')*" 9'"
'$/%.)-.,"%",3/%.)-.,":('",33,.'"4$-+'E"
'" /.%9%))'E" (," '$$-:'+'" ," '" $,33-::'2"
a/-C'-($,+),E" (-" (%.%" '$/%.)-+C-"
3'" $'34.-" '+" &-3," -((-" D4-(')*" ,"
-((A-$/',CC-" 9,((-" .,)," -4)%3).-9-(," %"
9,((,"6',">,..%6'-.',"5@,"(,"5%((,:-+%"-:('"
-,.%/%.)'2"MA'+9'6'94%E"9-("5-+)%"34%E"N"
'+" 4+" 5,.)%" 3,+3%" 9,5,+).-)%" .'3/,))%"
-"3,"3),33%2"a'"9%)-"9'"3).4$,+)'"5@,"
(%"/%+:%+%"'+"5%+)-))%"5%3)-+),"5%+"'("
$%9%",3),.+%2
I4,3)%" 9,5,+).-$,+)%E" 3/-C'-(," ,"
4$-+%E"5%..'3/%+9,"-9"4+A,3),+3'%+,"
3,+C-" /.,5,9,+)'" 9'" D4,(('" 5@," Y4:q"
9,>'+'35," '" U+%+(4%:@'",$/'.'5'VE"%66,.%"
:('"3/-C'"9'"5'.5%(-C'%+,E"9'"5%+34$%E"9'"
5%$4+'5-C'%+,2" O-.(-+9%" 9'" +%+(4%:%"
5'"3'".'>,.'35,"-9"4+"-$&')%"3/-C'-(,"5@,"
-//-.,"3/.%66'3)%"9,'" ).," >%+9-$,+)-('"
5-.-)),.'" -+).%/%(%:'5'" 9,(" (4%:%Z"
'9,+)')*E" .-9'5-$,+)%" 3)%.'5%" ," 3)'$%('"
/,."(-"3%5'-(')*2"Y,.%/%.)'E"3)-C'%+'E"5,+).'"
5%$$,.5'-('E" -4)%3).-9,E" '/,.$,.5-)'"
," -().," 3).4))4.," 9,3)'+-)," -((-" .-/'9-"
5'.5%(-C'%+,"9'"/,.3%+,"5-/')-('E"$,.5'E"
'$$-:'+'E" '+>%.$-C'%+'E"3,$&.-+%")4)),"
5-.-)),.'CC-)," 9-" -(54+'" -3/,))'" 5@," ('"
9,>'+'35%+%"'+"+,:-)'6%"5%$,"-33,+C-"
9'"D4-(5%3-2
H(" (4%:%" -+).%/%(%:'5%E" '+6,5,E" 6',+,"
9,>'+')%" 9-" Q-.5" Y4:q" 5%$," 4+-"
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“ Non é in questi luoghi sovrappopolati, dove si incrociano, igno-
randosi, migliaia di itinerari individuali, che sussiste oggi qualcosa 

del fascino incerto dei terreni incolti, delle sodaglie e degli scali, dei 
marciapiedi di stazione e delle sale d’attesa dove i passi si perdono, 
di tutti i luoghi dell’incontro fortuito dove si può provare fuggevol-

mente la possibilità residua dell’avventura, la sensazione che c’e solo 
da “vedere cosa succede”? “

Marc Augé
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9'"'+9'6'94-(')*"9'3)'+),"3'$'('","'+9'>>,.,+)'"
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MA4.&-+'CC-C'%+," 5%..'3/%+9,"
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-((A,3),+3'%+," 9,'" U>'(-$,+)'" 4.&-+'V2"
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)4))," '+),.5%++,33," >.-" (%.%" -(" /4+)%"
9-" 5%3)')4'.," +,(" (%.%" 5%$/(,33%" 4+-"
3%.)-"9'"U$,)-5'))*"6'.)4-(,V"^O-4("d'.'('%_2"
H("$%+9%" '+"54'" 6'6'-$%"q"4+A'$$,+3-"
5'))*2"
H+" D4,3)A%))'5-E" %::'E" :('" 4.&-+'3)'" ,"
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9'"->>.%+)-.,"9'.,))-$,+),":('"3/-C'"9,((-"
5%$4+'5-C'%+,E"9,((-"5'.5%(-C'%+,","9,("
5%+34$%E" '" U+%+(4%:@'" ,$/'.'5'V" 5@,"
5%$/%+:%+%" '" /-,3-::'" 9%$'+-+)'"
9,(" +%3).%" +4%6%" $%+9%2" Y,.%/%.)'E"
3)-C'%+'E" 6'-9%))'E" '/,.$,.5-)'E" 6,+:%+%"
'$$-:'+-)'"9-'"$-::'%.'"-.5@'),))'"5%$,"
4+%" 3/-C'%" 5%$4+," 3435,))'&'(," 9'" >-."
/.,3-:'.,E" -" D4-+)'" +," >-++%" 43%" '+"
D4-(')*"9'"4),+)'E"/-33-+)'"%"5(',+)'E"5@,"
+q"'("),$/%"+q"(-"&,((,CC-"3%+%"-33,+)'"
9-((-" (%.%" 3)%.'-2" Y+5%.-" 4+-" 6%()-"
>.-$$,+)'" 9'" 4)%/'-E" -" '$$-:'+,"9,((-"
+%3).-" ,/%5-" 9'6'3-" >.-" (-" /-33'6')*E"
(A-+:%35'-" ,E" $-(:.-9%" )4))%E" (-"
3/,.-+C-E"%"D4-+)%"$,+%"(A-)),3-2
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+,((,"3/,))-5%(-.'"-55,(,.-C'%+'"9,'"$,CC'"
9'" ).-3/%.)%2" c%$/%.)-" $%9'>'5-C'%+'"
>'3'5@," 5%+3'9,.,6%('Z" 5%+5,+).-C'%+'"
4.&-+,E" ).-3>,.'$,+)'" 9'" /%/%(-C'%+,"
,"$%()'/('5-C'%+," 9'" 5'K" 5@," 9,>'+'-$%"
U+%+(4%:@'VE"'+"%//%3'C'%+,"-((-"+%C'%+,"
3%5'%(%:'5-" 9'" (4%:%E" -33%5'-)-" 9-((-"

).-9'C'%+," 9,((-" 54()4.-" (%5-('CC-)-" +,("
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)-+)%" (," '+3)-((-C'%+'" +,5,33-.'," /,." (-"
5'.5%(-C'%+,"-55,(,.-)-"9,((,"/,.3%+,","
9,'"&,+'"L"3).-9,"-"35%..'$,+)%"6,(%5,E"
36'+5%('E" -,.%/%.)'" L" D4-+)%" '" $,CC'"
9'" ).-3/%.)%" 3),33'" %" '" :.-+9'" 5,+).'"
5%$$,.5'-('"%E"-+5%.-E"'"5-$/'"/.%>4:@'"
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(A,/%5-E" +," 9-++%" 4+-" $'34.-"
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M%"3/-C'%"5%$,"/.-)'5-"9,'"(4%:@'","+%+"
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," '(" /-33,::,.%" 5%+D4'3)-" '(" /.%/.'%"
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9,3)'+'"4$-+'2
f-"4+-"/-.),E"D4,3),"'$$-:'+'"),+9%+%"
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+%+(4%:%E"5%+")4)),"(,"34,"3>4$-)4.,","
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/.,+9%+%" 4+" ).,+%" -9" -()-" 6,(%5')*T" '"
+4%6'" '+3,9'-$,+)%" /,.'4.&-+%E" 9%6,"
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(-"5%$4+'5-C'%+,"^'"34%'"5%9'5'E" (,"34,"
'$$-:'+'E" (," 34," 3).-),:',_" -((-" ('+:4-"
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3/-C'-(," ," 9,'" .'>,.'$,+)'" L" ).%6-"
+-)4.-($,+)," (-" 34-" ,3/.,33'%+," /'J"
5%$/(,)-" +,'" +%+(4%:@'2" Y)).-6,.3%"
D4,3)'E" )4))-6'-E" ).-+3')-+%" /-.%(," ,"
'$$-:'+'" 5@," $,))%+%" .-9'5," -+5@,"
'+" D4,'" (4%:@'" -+5%.-" 9'6,.3'" '+" 54'" :('"
4%$'+'" ),+)-+%" 9'" 5%3).4'.," 4+-" /-.),"
9,((-"(%.%"6')-"D4%)'9'-+-2"
H" +%+(4%:@'" 94+D4," 3%+%" (%" 3/-C'%"
/,." ,55,((,+C-" 9,((-" 34.$%9,.+')*Z"
,33%"@-" -" 5@," >-.," 3%(%" 5%+" '+9'6'94'"
^5(',+)'E" /-33,::,.'E" 4),+)'E" -35%()-)%.'_E"
$-" D4,3)'" 3%+%" '9,+)'>'5-)'E" 3%5'-('CC-)'"
," (%5-('CC-)'" ^+%$,E"/.%>,33'%+,E" (4%:%"
9'" +-35')-E" '+9'.'CC%_" 3%(%" -((A,+).-)-"
%" -((A435')-2" H" +%+(4%:@'" -55%(:%+%"
'+9'6'94'" %:+'" :'%.+%" /'J" +4$,.%3'" ," '("
:'%5%" 3%5'-(," 5@," 3'" '+3)-4.-" 3,$&.-"
36%(:,.3'" (%+)-+%" 9-:('" -6-$/%3)'"
9,((-" 5%+),$/%.-+,')*2" k::'E" (-"
>.,D4,+)-C'%+,"9,'"+%+(4%:@'"5%3)')4'35,"
4+A,3/,.',+C-"3,+C-"/.,5,9,+)'"3)%.'5'"



/041040

9'" '+9'6'94-(')*"3%(')-.'-","9'"$,9'-C'%+,"
+%+"4$-+-"^&-3)-"4+"$-+'>,3)%"%"4+%"
35@,.$%_" >.-" (A'+9'6'94%" ," (-" /%),+C-"
5%((,))'6-2
d,9,.,"'+"D4,3)%":'%5%"9'"'$$-:'+'"3%(%"
4+A'((43'%+,E" 4+-" >%.$-" /%3)$%9,.+-"
9'" -(',+-C'%+,E" 3-.,&&," 4+" ,..%.,2"
c'K" 5@," N" 3':+'>'5-)'6%" +,((A,3/,.',+C-"
9,(" +%+(4%:%" N" (-" 34-" >%.C-" 9'"
-)).-C'%+,E" '+6,.3-$,+),"/.%/%.C'%+-(,"
-((A-)).-C'%+,"),..')%.'-(,E"-((-"/,3-+),CC-"
9,("(4%:%","9,((-").-9'C'%+,2
O,."5%+5(49,.,"X-+)%"+,((,"34,"$%9-(')*"
$%9,3),"D4-+)%"+,((,"34,",3/.,33'%+'"
(4334%3,E" (A,3/,.',+C-" 9,(" +%+(4%:%E"
'+9'33%5'-&'(," 9-" 4+-" /,.5,C'%+," /'J"
%"$,+%"5@'-.-"9,((A-55,(,.-C'%+,"9,((-"
3)%.'-","9,(".,3).'+:'$,+)%"9,("/'-+,)-E"
N" %::'" 4+-" 5%$/%+,+)," ,33,+C'-(,"
9'" %:+'" ,3'3),+C-" 3%5'-(,2" ]%+" 5AN"
-+-('3'"3%5'-(,"5@,"/%33-").-(-35'-.,":('"
'+9'6'94'E" +," -+-('3'" 9,:('" '+9'6'94'" 5@,"
/%33-" ':+%.-.," :('" 3/-C'" -)).-6,.3%" '"
D4-('",33'").-+3')-+%2





/043042

2"!$3(-1+4+5&-0*0$3#$6&50*+



3.7/
i

nonluoghi
dell’attesa[('" 3/-C'" 9A-)),3-" 3%+%" .'5%+945'&'('" -"

D4,((-" 5-),:%.'-" 9'" -.,," 5@," 3%+%" 9'"
34//%.)%" -((," -))'6')*" 5@," 5%'+6%(:%+%"
(A4),+),E" 3/-C'" 5%+9'6'3'" ," 5%+6'334)'"
$-" 5@," .,3)-+%" 9'" +,334+%E" -.,,"
9,3)'+-),"-"+,334+-"-))'6')*"3/,5'>'5-E"-"
+,334+A-().-"-C'%+,"3,"+%+"D4,((-"9,((-"
3%3)-E" 9,(" /-.5@,::'%" ),$/%.-+,%2"
Y.,,"5-.'5@,"9'"3':+'>'5-)'"-+3'%:,+'","9'"
,$%)'6')*"5%+),+4),2"
O.%/.'%" /,." D4,3)%" $%)'6%E" $%()%"
3/,33%E" '+" >-3," /.%:,))4-(," (,"
/.%&(,$-)'5@,"9'"5-.-)),.,"/3'5%(%:'5%"
," /,.5,))'6%" 6,+:%+%" 3%))%6-(4)-),"
," '(" .'34()-)%" 3/,33%"9*" 6')-" -" 5%+),3)'"
'+9'>>,.,+C'-)'E" $%+%)%+'" ," /%5%"
3':+'>'5-)'6'E" 5@," .'34()-+%",33,.,"/%5%"
>4+C'%+-('","9'3-:,6%('2
[('" 3/-C'" 9,((A-)),3-" '+5-.+-+%"
/,.>,))-$,+)," (," 5-.-)),.'3)'5@," 9,("
+%+" (4%:%Z" ,33'" 3%+%" 3,$/.," /'J"
>.,D4,+),$,+)," 3/-C'" 9,3)'+-)'" -((-"
5'.5%(-C'%+," '$/,.3%+-(," '+" 54'" (-"
3%(')49'+," 5%,3'3)," 5%+" (-" 5%3)-+),"
'$/%33'&'(')*" 9'" 5.,-.," (,:-$'" 3%5'-('"
%" 5%3).4'.," ,$%C'%+'" 3%5'-('2" a/-C'"
9,((A-+%+'$-)%" /,." ,55,((,+C-E"
>.,D4,+)-)'"9-"'+9'6'94'"3'$'('").-"(%.%"$-"
/.%>%+9-$,+),"3%('2
a/-C'" 5@," -//-.,+),$,+)," +%+"
36%(:%+%"4+-"9'.,))-">4+C'%+,"/.%94))'6-"
," /,." '" D4-('" +%+" N" >-5'(," ).%6-.,"
4+A-9,:4-)-" ," /.,5'3-" 9,>'+'C'%+,E"
3/,33%").-354.-)'","3%))%6-(4)-)'2"



/045044

Y(" 5%+).-.'%E" 3'" ).-))-" 9'" 3/-C'" 5-.'5@'"
9'" 3':+'>'5-)'E" ,$%C'%+'E" -3/,))-)'6,E"
9,3'9,.'" /.'$-.'" ," 4+'6,.3-('" ," (4%:@'"
/.'6'(,:'-)'" /,." (," .,(-C'%+'" '+),./,.3%+-('"
," /,." (-" 5%$/(,33')*" ," (-" .'55@,CC-"
9,((,"3')4-C'%+'"5@,"3'" 6,.'>'5-+%"-(" (%.%"
'+),.+%2"
O,." 9,>'+'C'%+," -)),+9,.," 3':+'>'5-"
'+),..%$/,.," D4-(4+D4," -))'6')*E" 6'6,.,"
'+"4+" ),$/%"3%3/,3%"," '$$%&'(,2"a,"
(A-33,+C-" 9,((A-C'%+," N" (A-)),3-" 3),33-E"
(%" 35%..,.," 9,(" ),$/%" +," 9'6,+)-"
(A,3/.,33'%+," /.'+5'/-(," ," '(" (4%:%"
9'6,+)-" 4+" ('$&%" 5%((%5-)%" '+" 4+-"
/%3'C'%+," ),$/%.-(," '+),.$,9'-" ).-"5'K"
5@,",.-","5'K"5@,"3-.*2"
O%33'-$%" /,.K" .').%6-.5'" -9" -3/,))-.,"
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9'>>,.,+)'" 3%+%" $%()%" /'J" >.,D4,+)'" ,"
'+),+3'","'(">,+%$,+%"9,((-"$4()'",)+'5')*"
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“Nel momento in cui ci relazioniamo con gli altri il rapporto di 
comunicazione che instauriamo è molto più ricco di quello esclusi-

Edward T. Hall
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6-.'-&'(')*"N"3%5'-($,+),"9,),.$'+-)-Z"
L"3/-C'%"/,.3%+-(,Z"/'J"-$/'%"9'">.%+),"
5@,"-((,"3/-((,E"3,"94,"/,.3%+,"3%+%"
3%(," '+"4+"-$&',+),E" '("/.%&(,$-"9,((%"
3/-C'%" /,.3%+-(," /.,+9," (-" >%.$-"
9'" 5%+).%((%" 34((-" 9'3)-+C-" '+" ('+,-"
.,))-2" a/,33%" N" $,:('%" 5%+3'9,.-.,"

(%" 3/-C'%" /,.3%+-(," +%+" 5%$," 4+-"
.'6,+9'5-C'%+," ,:%5,+).'5-" /%33,94)-"
/,.$-+,+),$,+),E" $-" 5%$," 4+-"
.'3,.6-" 3')4-C'%+-(," ),$/%.-+,-" -(" 54'"
5,+).%" 3'"$4%6," (A'+9'6'94%2" M%" 3/-C'%"
/,.3%+-(,"+%+"@-"3%(%"4+-">4+C'%+,"9'"
.,:%(-)%.," 9,'" .-//%.)'" '+),./,.3%+-('E"
$-" -+5@," 9'" .,:%(-C'%+," 9,'" .-//%.)'"
).-"3/-C'%"/3'5%(%:'5%"'+),.+%","3/-C'%"
,3),.+%2" MA-55,33%" -(" /.%/.'%" 3/-C'%"
'+),.+%E" -'" /.%/.'" /,+3',.'E" 3,$&.-"
/%33'&'(," 3%(%" '+" -(54+," /-.)'5%(-.'"
5%+9'C'%+'"-$&',+)-('T"9%/%" (%"3)-)%"9'"
9'/,+9,+C-"-33%(4)-"$-9.,L-$&',+),E"
+,((A,)*"'+"54'"(-".-::'4+)-"9'>>,.,+C'-C'%+,"
).-"3q","'("$%+9%"/,.$,)),"4+A-4)%+%$'-"
>'3'5-","/3'5%(%:'5-E"(%"3/-C'%"/,.3%+-(,"
/4K"9'6,+)-.,"4+A-.,-"+,((-"D4-(," 6'" N"
4+-"/-.C'-(,"3%6.-//%3'C'%+,").-"$%+9%"
,3),.+%","$%+9%"'+),.+%2
L" /%3)%Z" N" (%" 3/-C'%" &,+" 9,>'+')%"
5@," :('" '+9'6'94'" /%33%+%" .'6,+9'5-.,"
),$/%.-+,-$,+),","'("54'"/%33,33%"3'"
&-3-"34("/.'+5'/'%"9,(")4))%"%"+',+),2"H+"
:,+,.,"'"/%3)'"3%+%">'33'"+,((A-$&',+),T
M%"3/-C'%"/,.3%+-(,","'("/%3)%"/%33%+%"
-6,.," :('" 3),33'" 5%+>'+'2" MA-3/,))%"
'+),.,33-+)," 9,'" /%3)'" N" 5@," D4,3)'"
>%.+'35%+%" '" ('$')'" ,3),.+'E" >-5'($,+),"
6'3'&'('","9'>,+9'&'('E"9'"4+-".'6,+9'5-C'%+,"
3/-C'-(,2
S33'" '+"D4,3)%"3,+3%"5%+).-3)-+%"5%+"
:('" 3/-C'" /,.3%+-('" (," 54'" 9'$,+3'%+'"
3%+%"'+6,5,"5%+)'+4-$,+),"$4),6%('2

4.3/
riserve

territoriali



/059058
<"2$-(*%0$9+3($1&'(1=0$-(11&-+1&05(



L" 3/-C'%" 9A43%Z" N" '(" ),..')%.'%"
'$$,9'-)-$,+)," '+)%.+%" %" 9'" >.%+),"
-" 4+" '+9'6'94%" 5@," /4K" .'6,+9'5-.(%"
,>>'5-5,$,+)," /,." 4+A,6'9,+),"
+,5,33')*"3).4$,+)-(,T
L")4.+%Z"N"(A%.9'+,"'+"54'"'+"4+-"3')4-C'%+,"
3/,5'>'5-"4+".'6,+9'5-+),".'5,6,".'3/,))%"
-9"-().'"4+"&,+,"9'"D4-(5@,")'/%T
L" .'6,3)'$,+)%Z" N" (-" /,((," 5@," 5%/.," '("
5%./%" ,E" '$$,9'-)-$,+)," 3%/.-E" '"
6,3)')'"5@,"5%/.%+%"(-"/,((,T
L" ),..')%.'%" 9'" /%33,33%Z" N" D4-(3'-3'"
'+3',$," 9'" %::,))'" 5@," /%33-" ,33,.,"
'9,+)'>'5-)%"5%+"'("3q","9'3/%3)%"-))%.+%"
-(" 5%./%" %64+D4," ,33%" 3'-2"]," 3%+%"
4+",3,$/'%"5(-33'5%":('",>>,))'"/,.3%+-('E"
5'%N":('"%::,))'"%"(,"/.%/.',)*"9-"54'"5'"3'"
/4K">-5'($,+),"3)-55-.,T
L" .'3,.6-" 9'" '+>%.$-C'%+'Z" N" (A'+3',$,"
9'" >-))'" 5@," .':4-.9-+%" (A'+9'6'94%" ," 9'"
54'" ,:('" 5%+)-" 9'" 5%+).%((-.," (A-55,33%"
$,+).,"N"'+"/.,3,+C-"9'"-().'T
L".'3,.6-"9'"5%+6,.3-C'%+,Z"N"'("9'.'))%"9'"4+"
'+9'6'94%"9'"5%+).%((-.,"5@'"/4K" '+6')-.(%"
-((-"5%+6,.3-C'%+,","'("$%$,+)%"'+"54'"
/4K" ,33,.," '+6')-)%" -" >-.(%T" NE" -().,3PE"
'(" 9'.'))%" 9'" 4+" :.4//%" 9'" '+9'6'94'E" 5@,"
@-++%" '+'C'-)%" 4+-" 5%+6,.3-C'%+,E" 9'"
/.%),::,.,"'("(%.%"5'.5%(%"9-((A'+:.,33%","
9-((A-35%()%"9'",3).-+,'2"
H(" 5%+5,))%" 9'" ),..')%.'%" ,:%5,+).'5%"
34::,.'35,"5@,"'("5%./%"+%+"N"3%()-+)%"
4+-".'3,.6-"$-"-+5@,"4+"5%+).-33,:+%"
5,+).-(,"9'"6-.',".'3,.6,"5%$,"(%"3/-C'%"
/,.3%+-(,E" '(" /%3)%E" '(" )4.+%",":('" ,>>,))'"
/,.3%+-('2
R+-".,5,+),".'(,))4.-"9'"F%&,.)"a%$$,."
@-" 3%))%('+,-)%" (A'$/%.)-+C-" 5@," '("
5%+5,))%"9'"3/-C'%"/,.3%+-(,"$-+)',+,"
-+5%.-" %::'E" +,((A,.-" 9':')-(," '+" 54'" (-"
5%$4+'5-C'%+,"),+9,"6,.3%"(A-3/-C'-(')*2"
a%$$,.".-55%$-+9-"(A4)'('CC%"9'"D4,3)%"
5%3).4))%" ),%.'5%" D4-(%.-" 5'" 3'" .'>,.'35-"
-((-"3>4$-)4.-",$%)'6-"9,((%"3/-C'%"5@,"
-))%.+'-"'("5%./%"9'"4+"3'+:%(%"'+9'6'94%T"
.')',+,E"'+6,5,E"5@,"'("),.$'+,"9'3)-+C-"9'"
'+),.-C'%+,E" .'>,.')%" -((-" .,(-C'%+," >-55'-"
-" >-55'-" -((A'+),.+%"9,'" .-::.4//-$,+)'"
9'" 54'"/-.(-"[%>>$-+E"/%33-"-6,.,"4+"

/'J"-$/'%"5-$/%"9'"-//('5-C'%+,"+,:('"
3)49'" 9'" /3'5%(%:'-" 3%5'-(,2" a%$$,."
.')',+," 5@," (A-//.%55'%" 6'+5,+)," +,((%"
3)49'%" 9,((%" 3/-C'%" /,.3%+-(," /%33-"
,33,.,E" %::'E" 3%(%" (A'+),:.-C'%+," 9,'"
.'34()-)'" 9,((," .'5,.5@," +,'" 94," -$&')'"
3%5'%L/3'5%(%:'5%" ,9" ,6%(4)'6%E" /,."
'+9-:-.," (," &-3'" >4+C'%+-('" 9,'" ),$'"
>%+9-$,+)-('" 9'" /.'6-5\E" -))-55-$,+)%"
,9",D4'('&.'%2



/061060

j-((" ," [%>>$-++" >%.+'35%+%" 5@'-6'" 9'"
(,))4.-" 34'" .-//%.)'" 5@," '+),.5%..%+%"
).-" '+9'6'94%L'+9'6'94%" ,9" '+9'6'94%L
3/-C'%Z" .'>(,))%+%" 34" 5%3-" '+),.6',+," '+"
D4,3),".,(-C'%+'","34"5%$,"+,"6-.'-" (-"
9,>'+'C'%+,"'+"&-3,"-:('"-3/,))'"3%::,))'6'E"
-$&',+)-('","54()4.-('2
],((%" 3)49'%" >-))%" 3%+%" 3)-),"
5%+3'9,.-)," (," $'34.," /.%33,$'5@,"
$,9'-)," 9-((-" 5%+3-/,6%(,CC-" 9,("
.4%(%E"9,((A-//-.),+,+C-"-9"4+":.4//%"
'+"4+"$%$,+)%"9'".,(-C'%+,").-"'+9'6'94'"
5%+" 9'6,.3'" &'3%:+'" ," 9'6,.3'" 3)-)'"
9A-+'$%2" c@'" /-.),5'/-" -((A'+5%+).%" @-"
,3':,+C,"9'6,.3,",9"N" .-//.,3,+)-+),"
9'"4+".4%(%E"9'"4+"/,+3',.%E"9'"4+"/4+)%"
9'" 6'3)-E" $-" 3%/.-))4))%" N" &'3%:+%3%"
9'"4+"9,),.$'+-)%"3/-C'%"(4$'+%3%2"M-"
+,5,33')*"9'"-//.%/.'-.3'"9'"4+%"3/-C'%"
/%+," '+".'3-()%"5%$,"3'-+%" (,"/,.3%+,"
-9" 43-.," (-" (45,E" ," +%+" 6'5,6,.3-2"
H+>-))'"N"/%33'&'(,"/,+3-.,"(-"(45,"5%$,"
$-),.'-" 9'" '+),.-C'%+,Z" 4+-" 5,.)-" (45,"
/4K">-6%.'.,"(-".,(-C'%+,"$,+).,"4+A-().-"

/4K" (-6%.-.," -" >-6%.," 9,((A'+)'$')*2" M-"
(45," 5@," 6'6'-$%"5'" 34::,.'35,"D4'+9'"
5%$," ),..')%.'-('CC-.," (%" 3/-C'%" ," +%'"
(%" >-55'-$%" 3,+C-" -55%.:,.5,+,E"
6'6,+9%" '(" ),$/%" 5%+" '" +%3).'" 3)-)'"
9A-+'$%" ," '" +%3).'" 3%:+'E" -::'.-+9%5'"
+,((%"3/-C'%","'+9'6'94-+9%"(-"C%+-"5@,"
5'"%>>.,"(-"(45,"$':('%.,2"c%$4+'5@'-$%"
5%3)-+),$,+),"5%+"+%'"3),33'","5%+":('"
-().'" ,9"%:+'" 6%()-E"+,((%" 3),33%"3/-C'%"
$-" '+" $%$,+)'" 9'6,.3'E" %554/'-$%"
-.,,"),..')%.'-('"9'6,.3,E"U),..')%.'"(4$'+%3'V"
3,:+-)'" 9'" 6%()-" '+" 6%()-" 9-" '+),+3')*"
(4$'+%3,"9'6,.3,2
M," '+),+3')*" (4$'+%3," >%.+'35%+%" -((,"
/.-)'5@," 3%5'-('" (-" (%.%" -4)%+%$'-"
.'3/,))%" -((-" /.,3-" 9'" /%3'C'%+," 9,((%"
3/-C'%" ," 5%+3,+)%+%" -((," /,.3%+,"
9'" '+),./.,)-.," (%" 3/-C'%" '+" .,(-C'%+,"
-(" (%.%" 3)-)%" 9A-+'$%2" ],(" $%$,+)%"
'+" 54'" 5'" .,(-C'%+'-$%" 5%+" (-" (45,"
'(" +%3).%" 5%$/%.)-$,+)%" -334$,"
6-.'," 3>4$-)4.," 9'/,+9,+)'" 9-((," 6-.',"
'+),+3')*" (4$'+%3," 5@," :,3)'35%+%" (%"
3/-C'%" ," '(" ),$/%T" $%9'" 9'" >-.," +%+"
5%35',+)'"$-"/,.>,))-$,+),"3':+'>'5-)'6'"
," %.:-+'CC-)'" 3,5%+9%" /.,5'3," .,:%(,"
9,))-)," 9-(" .-//%.)%" 5@," (A'+9'6'94%"
'+3)-4.-" 5%+" (-" 3%.:,+)," ," D4'+9'" 9-("
U&'3%:+%V","9-((-"U(45,V"5@,"(%"3%99'3>-2"
H(" .-//%.)%" 5%+" (-" >%+)," (4$'+%3-" N"
9'.,))%" ," %:+4+%" 9'" +%'" /.%945," 4+"
/.%/.'%"5-.-)),.'3)'5%"-//-.-)%"/-.-((,(%"
9'" 5%$/%.)-$,+)%" -" 9'>>,.,+)'" ('6,(('" 9'"

4.4/
luce
come
identità
spaziale



5%35',+C-"%"'+),+C'%+-(')*E"4+-"3%.)-"9'"
),+)-)'6%"%.:-+'5%"/,." (-" 9,>'+'C'%+,"9'"
4+-"3,$'%(%:'-"9,((%"3/-C'%"'+".,(-C'%+,"
-((-"3%.:,+),"(4$'+%3-2
H" 6-.'" 5%$/%.)-$,+)'" /3'5%L>'3'5'" 3%+%"
3'3),$'" 9'" .,-C'%+," -" 9,),.$'+-),"
'+),+3')*" (4$'+%3," 5@," +%'" ,(-&%.'-$%"
-((A'+),.+%" 9,((%" 3/-C'%" ," 5@," 6'6%+%"
%:+'" 6%()-" $%+9'" 3,+3%.'-('" 9'6,.3'2" H("
)'/%"9'" .,(-C'%+," >.-" (A4%$%"," (A'+),+3')*"
(4$'+%3-" N" )-(," 5@," 3'-" (A4%$%" 3'-" (%"
3/-C'%"9'6,+:%+%"3%::,))'"-))'6'"5@,"3'"
$%9'>'5-+%".,5'/.%5-$,+),2"
M-" /,.5,C'%+," (4$'+%3-E" 3,//4."
9'6,.3-" ).-" '" 6-.'" '+9'6'94'E" 3'" /4K"
:,+,.-('CC-.," -+9-+9%" -" 9,),.$'+-.,"
9,'"5.'),.'"9'"$-33'$-"/,."(-"6-(4)-C'%+,"
9,'" 5%$/%.)-$,+)'" +,((%" 3/-C'%"
(4$'+%3%Z"(,"/,.3%+,"'+>-))'E"5%+"(,"(%.%"
9'6,.3')*","5%+"'"(%.%"/,.5%.3'E").-55'-+%"
$-//," 3/-C'-('" (4$'+%3," -)).-6,.3%"
54'" +,:%C'-+%" (," (%.%" -//-.),+,+C,"
5,.5-+9%"+,("),..')%.'%"9'"(45,"(-"/.%/.'-"
'9,+)')*" (4$'+%3-" 5@," 3'" /.%/%+," 9'"
:,3)'.," (A-.)'5%(-C'%+," 3%5'-(," +,((,"
9'6,.3,"3')4-C'%+'"%"+,("5%.3%"9,((-"6')-"
,"5@,E"-)).-6,.3%"(A-3/,))%"/3'5%(%:'5%E"
5.,-"4+"/%+),").-"),..')%.'%","/,.3%+-(')*2
k:+4+%" /,.5,/'35," 9'3)'+)-$,+)," (-"
(45,","(-"9,+3')*"9,((%"3/-C'%"(4$'+%3%"
5@," %554/-+%" '" 5%./'" ," 5'K" 9'/,+9,"
9-"D4,((%"5@,"5'-354+"5%./%"5,.5-"9'"
,3/.'$,.,E" .-//.,3,+)-+9%" (4$'+%3')*"
9'6,.3," '+" .')$'" ," ),$/%.-(')*" 9,(" )4))%"
9'>>,.,+)'" ).-" 9'" (%.%2" [('" '+9'5-)%.'" 9,("
5%$/%.)-$,+)%" D4-(," (A'+),+3')*"
(4$'+%3-E"5@,"-:'35,"+,'"5%+>.%+)'"9,((A'%"
," 9,(" :.4//%E" :,+,.-+%" (-" /%33'&'(')*"
9'" '3%(," 9'" 5%+)-))%" ,9" '+>(4'35%+%"
34(" /%3'C'%+-$,+)%" /%3)4.-(," ," 34("
5%'+6%(:'$,+)%"9,'"3,+3'2
M," /,.5,C'%+'" 3,+3%.'-('" 5@," 3'"
9,),.$'+-+%" /%33%+%" ,33,.,"
'+9'6'94-),"9-'".'5,))%.'"9'"9'3)-+C-"%"9-'"
.'5,))%.'" '$$,9'-)'Z" 9,(" /.'$%" :.4//%"
>-++%"/-.),"'".'5,))%.'"5%++,33'"-((A,3-$,"
9'" %::,))'" 9'3)-+)'" 5%$," :('" %55@'E" (,"
%.,55@',","'("+-3%T"9,("3,5%+9%":.4//%"
>-++%"/-.),E"'+6,5,E"'".'5,))%.'"43-)'"/,."

,3-$'+-.," (A-$&',+)," /'J" /.%33'$%"
D4-('"/,((,E"$,$&.-+,","$435%('2"
k:+4+%"9,'" .'5,))%.'" >'+"D4'"$,+C'%+-)'"
/4K" '+9-:-.," 4+-" 5,.)-" /%.C'%+," 9'"
3/-C'%E"-"3,:4')%"9,((-"D4-(,"'("U3'3),$-"
'+),:.-)%"5%./%V"5%((,:@,.*").-"(%.%"'"9-)'"
9,'"9'6,.3'".'(,6-$,+)'2"
k:+'" 54()4.-" ,3/.'$," 9,((," /-.)'5%(-.'"
3':+'>'5-C'%+'" 9,((%" 3/-C'%" 5@,"
9,),.$'+,.-++%" 4+-" /-.)'5%(-.,"
3).4))4.-C'%+," 9,'" 3,:+-('E" 3'-+%"
,33'" -$&',+)-('" %" 5%$/%.)-$,+)-('2" H"
:,3)'E" '" .,3/'.'E" :('" 3:4-.9'E" :('" %9%.'E" (,"
$%94(-C'%+'"3%+%.,"," (,"/%3)4.,"3%+%"
/-.)," '+),:.-+)," 9,((-" 5%$4+'5-C'%+,"
,E" /%'5@q" -//.,3'" ,9" '+).%',))-)'"
3'+" 9-((-" +-35')-E" 3'" -))'6-+%" D4-3'"
'+6%(%+)-.'-$,+),2"S33'"-55%$/-:+-+%"
(-"5%$4+'5-C'%+,">%.+,+9%":('",(,$,+)'"
9,(" ('+:4-::'%"+%+L6,.&-(,",E"94+D4,E"
3%+%" )4))'" 3':+'>'5-+)'" -" 9'3/%3'C'%+,"
9,((A'+),./.,)-C'%+," $,)-('+:4'3)'5-" /,."
9,>'+'.," '" 9'6,.3'" )'/'" 9'" .,(-C'%+," 5@,"
/%33%+%"'+3)-4.-.3'").-"'+9'6'94'2

=2="'9,+)')*"3/-C'-(,



/063062

4.5/

e
densità M-"(,)),.-)4.-"34:('",>>,))'"9,((A->>%((-$,+)%"

,"'"/.'$'"3)49'",3,:4')'"'+"5-$/%"-+'$-(,"
@-++%" 9'$%3).-)%" 5@," (-" 5.,35')-"
35%+3'9,.-)-"9'"4+-"/%/%(-C'%+,"'+"4+%"
3/-C'%"('$')-)%"/4K"/%.)-.,"-9"-&,..-C'%+'"
5%$/%.)-$,+)-('E" -9" 4+A-$/('>'5-C'%+,"
9,((A-::.,33'6')*E" -(" 9-++,::'-$,+)%"
9,((," >4+C'%+-(')*" 9'" -(54+'" %.:-+'E"
-((A'+3%.:,.," 9'" +,.6%3'3$%E" -+3'-E" ,"
),+3'%+,2
I4,3)," 35%/,.)," @-++%" 3)'$%(-)%"
>%.),$,+)," (A'+),.,33," 9,'" .'5,.5-)%.'"
/%.)-+9%('" -" 5%+5,+).-.3'" 34'" /%33'&'('"
,>>,))'" 5-43-)'" -((A4%$%"9-((A-4$,+)%" 9'"
9,+3')*"'+"-$&')%"4.&-+%2
O.'$-" 9'" ->>.%+)-.," '(" /.%&(,$-" N"
%//%.)4+%" 3%))%('+,-.," (-" 9'3)'+C'%+,"
).-"9,+3')*","->>%((-$,+)%Z"3,"(-"9,+3')*"
N" 4+-" 5%+9'C'%+," >'3'5-" 5@," '$/('5-"
('$')-C'%+'" 3/-C'-('E" (A->>%((-$,+)%" N"
4+A,3/,.',+C-" 3%::,))'6-" '+" 54'" :('"
'+9'6'94'" /,.5,/'35%+%" -3/,))'" .,3).'))'6'"
9,((-" ('$')-C'%+," 3/-C'-(,2" M-" 9,+3')*E"
D4'+9'E" .'34()-" ,33,.," 4+-" 5%+9'C'%+,"
+,5,33-.'-"$-"+%+"34>>'5',+),"->>'+5@q"
(A,3/,.',+C-" 9'" ->>%((-$,+)%" 3'" 6,.'>'5@'Z"
D4,((%"5@,"-9"4+"%33,.6-)%.,",3),.+%"
/4K" -//-.'.," 4+%" 3/-C'%" ->>%((-)%" -"
5-43-" 9,(" :.-+" +4$,.%" 9'" /,.3%+,"
/.,3,+)'" '+" ,33%E" +%+" N" 9,))%" 5@,"
6,+:-".'5%+%35'4)%"5%$,")-(,"9-"5@'"(%"
%554/-","9'"5%+3,:4,+C-"(A,3/,.',+C-"
3:.-9,6%(," 9'" ->>%((-$,+)%" /%).,&&,"
+%+" 6,.'>'5-.3'2" H+%().," (A,3/,.',+C-"

=2="'9,+)')*"3/-C'-(,



<"7$>+550$':550$;0*9.&*0



/065064

9,((A->>%((-$,+)%" N" '(" .'34()-)%" 9'" 4+-"
6-(4)-C'%+," 5%$/(,33-" 9,),.$'+-)-"
-+5@,"9-((,"5-.-)),.'3)'5@,"9,((A'+9'6'94%2"
Y(54+'" 3)49'" @-++%" ,3-$'+-)%"
.'3/%3)," >'3'%(%:'5@," 9,((," /,.3%+," '+"
5%+9'C'%+'"9'"->>%((-$,+)%",9"N",$,.3%"
5@,E" :,+,.-($,+),E" )-('" 3')4-C'%+'"
5%+945%+%"-9"4+"-4$,+)%"9,("&-))')%"
5-.9'-5%E"9,((-"5%+94))-+C-"9,((-"/,((,"
," 9,((-" /.,33'%+," -.),.'%3-" ," -9" 4+-"
9'$'+4C'%+," 9,((-" /.,3)-C'%+," -9" 4+"
5%$/')%"6'3'6%"/'J"%"$,+%"5%$/(,33%2"
k().," -9" '+>(4,+C-.," (A'+9'6'94%" -" ('6,((%"
,$%)'6%" (A-()-" 9,+3')*E" ," D4'+9'" (%"
3).,33" -$&',+)-(," -" 54'" (A'+9'6'94%" N"
3%))%/%3)%E" 5%3)')4'35," 4+A,3/,.',+C-"
3:.-9,6%(," '+" D4-+)%" '$/%+," 9,((,"
35,()," 5%$/%.)-$,+)-('" 5%3).'))'6,"
5@," 3/,33%" '+945%+%" '(" 3%::,))%" -((-"
.'5,.5-" 9'" 4+" -4$,+)%" 9,((-" 9'3)-+C-"
'+),./,.3%+-(,E" 5%3).'+:,+9%(%" -9"
-334$,.," /%3)4.," 9'>,+3'6,E" -" .'94..,"
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/.'+5'/-(," &'3%:+%" 9,(" /-33,::,.%E"
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“ Chi non sa popolare la propria solitudine, nemmeno sa esser solo 

 Charles Baudelaire

{
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.'>,.'$,+)%".'(,6-+)'"-"('6,((%"/,.5,))'6%2
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34("/.,34//%3)%"5@,"(A-+'$-(,"3'-"'+"4+"
5%+)'+4%"+%+",D4'('&.'%"5%+"(A-$&',+),Z"
(A-+'$-(,"6-(4)-"(-"3')4-C'%+,"-$&',+)-(,E"
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5%+"(-">'+-(')*"9'"4+"$':('%.,"-9-))-$,+)%"
,E"/%'5@q"(-"3')4-C'%+,"-$&',+)-(,"6-.'-"
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,33,.,"/(-3)'5%","3%::,))%"-"5%+)'+4,"
$%9'>'5-C'%+'2"
a'"N"D4'+9'"34//%3)%"5@,"+,("3'3),$-"
+,.6%3%"5,+).-(,"9,((A-+'$-(,"9%6,33,"
,3'3),.," 4+" 5,+).%" 5%+).%((%.," ,"
.,:%(-)%.," 9,((A-))'6')*" '+" >4+C'%+," 9,((-"
$,)-" /.,>'33-)-" /,." (A-9-))-$,+)%"
-((A-$&',+),2" M%" 3)49'%" 9,((A-))'6')*"
4$-+-" 5%+3'3)," +,((A'+9-:-.," '+"
5@," $%9%" (A4%$%" 34&%.9'+'" 5%+"
/.,5'3'%+," '" $%6'$,+)'E" 5%+3,:4,+)'"
-((," /.%/.'," -C'%+'E" -:('" %&',))'6'"$%)%.'2"
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$4),6%(,"36%(:,.3'"9,("$%6'$,+)%Z"/,."
5%$/.,+9,.,"-//',+%"(,"5%+9'C'%+'"5@,"
9,),.$'+-+%" '(" $%6'$,+)%" ," (A-C'%+,"
N" +,5,33-.'%" -//.%>%+9'.," (A'+9-:'+,"
9,((,"3'+),3'"->>,.,+)'" +,((,"D4-('" (A4%$%"
.'>(,)),"-))'6-$,+)," (-" .,-()*2"s-3-+9%3'"
34" D4,3)," ),%.'," ]'b%(-n" Y2" s,.+3),n+"
>%.$4(K" '" UO.'+5'/'" >%+9-$,+)-('" 9,((-"
>'3'%(%:'-" 9,((-" 5%%.9'+-C'%+," ," 9,((-"
>'3'%(%:'-" 9,((A-))'6')*VE" 3,5%+9%" '" D4-('"
'(" $%6'$,+)%" +%+" /4K" '+" 5%+5(43'%+,"
,33,.,"9,35.'))%E"5%$,"3/,33%" >-++%"
-+5%.-" >'3'%(%:'" ," 9-)'" 5('+'5'E" 5%$,"
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35@,(,).'5@," /-33'6," ," 5%+).%((-)-" 9-"
'$/4(3'" 5,+).-('Z" 4+" '$/4(3%" +,.6%3%E"
'+>-))'E"+%+"N"5%..,(-)%"'+"$%9%"4+'6%5%"
-9" 4+" $%6'$,+)%" 5@," N" -" 34-" 6%()-"
9%64)%" -((-" 3%$$-" 9'" 4+-" 3,.'," 9'"
'$/4(3'" 5@," @-++%" %.':'+," 9-" C%+,"
5,.,&.-('"$%()%"9'6,.3,2"
a'".,+9,"D4'+9'"+,5,33-.'%"9'3)'+:4,.,"
).-" /.%/.',)*" $,).'5@," ," )%/%(%:'5@,"
9,((%" 3/-C'%" >'3'%(%:'5%Z" 5%+" '(" ),.$'+,"
)%/%(%:'-" 3'" '+),+9," (-" )%)-(')*" 9,((,"
5-.-)),.'3)'5@," D4-(')-)'6," 3,+C-"
.'>,.'$,+)%" -((-" :.-+9,CC-E" -((-" >%.$-"
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“ Si vuole indicare il camminare come uno strumento estetico che è 

presentano spesso una natura che deve essere ancora compresa “

Francesco Careri

{



=27"&-((,.'+-
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4+A-))'6')*" '+9'/,+9,+)," %" 5%$,"
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,3),.+%T" '("34%".4%(%"/'4))%3)%"N"D4,((%"
9'"-33'54.-.,"(-"/%33'&'(')*"9'".'3/%3)-
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^'$$-:'+," 9,(" /.,3,+),_E" ," /,."
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3'3),$-"+,.6%3%2"
H(" $%6'$,+)%" >'+-('CC-)%" .'5@',9," 94,"
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6%(%+)-.'%" >'+-('CC-)%" .'5@',9,E" '+%().,E"
4+-" 3,D4,+C-" 9'" ,6,+)'" 35%$/%+'&'('"
'+Z" -)),+C'%+," -((%" 3)'$%(%E" 9,5'3'%+,"
9'" $4%6,.3'E" -+-('3'" 9,((-" )'/%(%:'-"
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$%)%.'%" -9,:4-)%E" ,3,54C'%+,"
9,(" $%6'$,+)%E" 3)'$-" 9,(" .'34()-)%E"
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,6,+)'" 3%+%" 5%$/(,)-$,+)," 6%(%+)-.'"
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/,.3%+-('T" -().'E" 5%$," (A,3,54C'%+," 9,("
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,33,.,"-4)%$-)'CC-)'"%"$,+%"-"3,5%+9-"
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$-" /.%3,:4%+%" -4)%$-)'5-$,+),"
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motorio”
M-" 9'C'%+," 3'3),$-" $%)%.'%" N" %::'"
3%3)')4')-"9-"D4,((-"9'"3'3),$-"3,+3%.'L
$%)%.'%" (-" D4-(," /%+," (A-55,+)%" 34((-"
3).,))-" ," '+35'+9'&'(," 5%..,(-C'%+,"
>4+C'%+-(,">.-"3).4))4.,"$%.>%(%:'5-$,+),"
9'3)'+)," ," 3).4))4.-($,+)," 9'6,.3,2"
],((A4%$%E":.-C',"-((-"3).-9-"'+).-/.,3-"
5%+"(-"34-",6%(4C'%+,E"@-"-64)%"(4%:%"
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-((-" /,.5,C'%+," 9,'" $%6'$,+)'" ," (A-().-"
9,3)'+-)-"-((-"(%.%",3,54C'%+,2
[('" 35',+C'-)'E" %::'E" 3%+%" -..'6-)'" -((-"
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-+5@," 3," .'34()-" ,33,.," -+5%.-" 4+"
6,.%" ," /.%/.'%" $'3),.%E" 5%+),+:-"
-($,+%"5'+D4,".,)'"9'3)'+),"9,/4)-),"-Z"
5%+3-/,6%(,CC-" 3/-C'-(,E" ('+:4-::'%E"
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R+" $435%(%E" D4'+9'E" +%+" /-.),5'/-"
$-'" 5%$," 4+" ,(,$,+)%" '3%(-)%" -9" 4+"
$%6'$,+)%"5%$/(,)%Z",3'3),"4+">(433%"
:.-94-(,"9-"4+"3'3),$-"-9"-().'"3'3),$'"
5@,"5%+3'3),"'+"4+"/.%:.,33'6%"/.%5,33%"
9'").-3>,.'$,+)%"9'"'++,.6-C'%+,"94.-+),"
4+"$%6'$,+)%"/(-3)'5%2"
f-("/4+)%"9'"6'3)-"3).4))4.-(," '("3'3),$-"
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>%.$-C'%+'"9,("3'3),$-"+,.6%3%"5,+).-(,"
," /,.'>,.'5%" 5@," 9-(" /4+)%" 9'" 6'3)-"
>4+C'%+-(," .'5%+%35%+%" ).," /.'+5'/'"
:,+,.-('"9'".,:%(-C'%+,Z"

'(" 3'3),$-" 3,+3%.'" $%)%.'%" 3'" &-3-" 34"
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:,.-.5@'5%Z"%/,.-+9%"'+"/-.-((,(%E"'(">(4'.,"
9,((A'+>%.$-C'%+,"/-.,"3,:4'.,"/,.5%.3'"
34"9'6,.3'"('6,(('T"6',+,"5%+3'9,.-)%"5%$,"
4+-" 3).4))4.-" 5%$/%3')-Z" %:+4+%"
9,'" ('6,(('" :,.-.5@'5'" ),+9," -9" ,33,.,"
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5'-354+-"9,((,"D4-('"36%(:,"4+-">4+C'%+,"
9'6,.3-2"
MA%4)/4)" $%)%.'%" N" '+6,5," :4'9-)%"
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$':('%.-.+,"(A,>>'5-5'-2
MA-//.,+9'$,+)%" $%9'>'5-" (-" +-)4.-" ,"
'(" (4%:%"9,("5%+).%((%"3,+3%.'%"$%)%.'%Z"
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5%$/.,+9,.," 5%$," %:+'" /%33'&'(,"
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/.,5,9,+C-" /.%6,+',+)'E" '+" /-.),E" 9-"
,3/,.',+C," 6'334),2" H(" 5-$$'+%" @-" 4+"
.4%(%" 5,+).-(," /,." '(" .-::'4+:'$,+)%"
9,(" 5%$/')%2" H(" +45(,%" 5%.)'5-(,"
9,((A-+-('CC-)%.,"9'"$%)%"N"5%..,(-)%"+%+"
-9" 4+-E"$-" -" 94," C%+," 9'" 5%.),55'-"
9,))," /.,L5,+).-(," ," /%3)L5,+).-(,2"
I4,3),"94," .,:'%+'" (-6%.-+%" '+" 3).,))-"
5%%/,.-C'%+,"(A4+-"5%+"(A-().-E">%.$-+9%"
4+"4+'5%"-//.-)%">4+C'%+-(,Z"(-".,:'%+,"
3,+3%.'%L$%)%.'-2



4.6.2/
camminare

MA4%$%E"5%+"/-33%"-//-:-)%","(,"$-+'"
'+")-35-E"/-5'>'5-$,+),","3,.,+-$,+),"
/,.5%..," %:+'" :'%.+%" 3).-9," 5@," +%+"
@-++%" +4((-" 9'" /-.)'5%(-.$,+)," &,((%"
," 5@,E" )4))-6'-E" 9'6,+)-+%" ),..,+%" 9'"
5%+),$/(-C'%+,E" /,.5%.3%" $,+)-(," ,"
>'(%3%>'5%2" MA,3/,.',+C-" 9,(" 5-$$'+-.,"
.'5@'-$-" '+,6')-&'($,+)," '(" .-//%.)%"
).-" 4%$%" ," 3/-C'%E" ," ).-" 3/-C'%" ,"
),$/%E" >%+9-$,+)-('" /,." -((%+)-+-.3'"
9-((A-4)%$-)'3$%" 9,((-" 6')-" $%9,.+-E"
'+"D4,3)%"35,+-.'%E"(-"(45,E"5%+"(-"34-"
5-/-5')*" 9'" 5.,-.," (4%:@'E" 9'" '+),.-:'.,"
5%+" (A4),+),","9'",33,.," ).-55'-"6'3'6-E"
N" (A%.:-+%" /4(3-+)," 5@," 3,:+-(-" (,"
/.,3,+C,2
UH+" %:+'" ),$/%E" '(" 5-$$'+-.," @-"
/.%9%))%" -.5@'),))4.-" ," /-,3-::'%2"
I4,3)-" /.-)'5-E" D4-3'" 9,(" )4))%"
9'$,+)'5-)-" 9-:('" 3),33'" -.5@'),))'E" N"
3)-)-" .'/.'3)'+-)-"9-'"/%,)'E"9-'" >'(%3%>'","
9-:('"-.)'3)'E"5-/-5'"9'"6,9,.,"D4,((%"5@,"
+%+"5AN"/,.">-.+,"35-)4.'.,"D4-(5%3-V!2"
I4,3)-" ->>,.$-C'%+," 5%+)',+," '+" 3q"
)4))%" '(" 5%+5,))%"9,("5-$$'+-.,"5%$,"
3).4$,+)%"9'"5%+%35,+C-","9'"35%/,.)-"
9,("/-,3-::'%"5@,"5'"5'.5%+9-2"
H(" 5-$$'+-.," N" 4+" U-+9-.," 6,.3%VZ" 3'"
5-$$'+-"3,$/.,":4'9-)%"9-((%"3:4-.9%"
/.%),3%" '+" -6-+)'E" ->>'9-+9%3'" -'" /.%/.'"
%55@'2" R+" /.%5,9,.," '+" 54'" -((-" >'+,E"
3%/.-))4))%"+,((-"3%5',)*"$%9,.+-E"6'"N"
3,$/.,"4+"/4+)%"9'"-..'6%"/.,3)-&'(')%2"
I4,3)%".'945,"(A-C'%+,"-((A-4)%$-)'3$%E"

'$/%6,.,+9%(-E"/.'6-+9%(-"9,((-"5-.'5-"
5%+%35')'6-" ," 3," 3'" 64%(," -+5@,"
.'(-33-+),2"H("5-$$'+-.,"+,((,"$,).%/%('E"
/.'+5'/-($,+),"N"4+"9%6,.,E"4+"%&&(':%"
3).,33-+),Z"+%+"3'"/,+3-"/'J"$,+).,"3'"
5-$$'+-E"5AN").%//%"/%5%"),$/%"/,."
/%),.(%">-.,2
Y+5%.-" %::'E" D4-+9%" 5'" 3'" ).%6-" '+"
4+-" +4%6-" 5'))*E" -+9-.," -" C%+C%" /,."
(,"34,"3).-9,"N" '("$,)%9%"$':('%.,"/,."
.-//%.)-.5'" 5%+" ,33-E" (-35'-+9%3'"
->>,..-.,"9-"'$$-:'+'"3,+C-"/.,5%+5,))'E"
->>'9-+9%3'"-((,"$'((,"3%((,5')-C'%+'"5@,"5'"
%>>.,Z" '"3,+3'"5'" >-++%"5%:(',.,"5'K"5@,"
5'" 3)-" '+)%.+%" ," 5'" >-" 5%+%35,.," 4+-"
D4%)'9'-+')*"5@,"/.'$-"':+%.-6-$%2
c'K" 5@," 5%+).-99'3)'+:4," (A-))%" 9,("
5-$$'+-.," N" 5@," N" 9-" 3,$/.,"
4+A,3/,.',+C-" 5%+%35')'6-" $%()%"
/-.)'5%(-.,E" 9,$%5.-)'5-E" D4'+9'" -((-"
/%.)-)-" 9'" )4))'T" ,945-" -" /,+3-.," ,"
-" 3%+9-.3'" '+" /.%>%+9')*" >-5,+9%" -("
5%+),$/%" (-" 5%3-" /'J" +-)4.-(," >.-"
)4)),2" c'" '+3,:+-E" '+%().,E" -" .'35-))-.,"
D4,((-"5@,"/%).,&&,",33,.,"4+-"3%.)-"
9'" '$/('5')-"&-+-(')*"D4%)'9'-+-E"3/,33%"
>-))-3'"'+9'354)'&'($,+),">-3)'9'%3-2
H(" 5-$$'+-.," /4." +%+" ,33,+9%" 4+-"
5%3).4C'%+," >'3'5-"9'"4+%"3/-C'%E"/%.)-"
-((-" >%.$-C'%+," 9'" 4+" (4%:%2" M-" 3%(-"
/.,3,+C-" >'3'5-" 9,((A4%$%E" >-" 3P" 5@,"
D4,("(4%:%"-334$-"9,'"3':+'>'5-)'"-+5@,"
3,"+%+")-+:'&'('2
I4,3)%" N" '+3',$," 4+" -))%"

=2!0"9%++-"5@,"5-$$'+-
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/,.5,))'6%" ," 5.,-)'6%E" '+" D4-+)%" N"
5%+),$/%.-+,-$,+)," (,))4.-" ,"
35.'))4.-" 9'" 4+" ),..')%.'%2" M%" 3)49'%3%"
o%@+"s.'+5b,.@%>>" o-5b3%+" 3'" N"$%()%"
'+),.,33-)%" -(" ).-55'-)%" 9,((," 3).-9," ,"
9,((-" (%.%" %.:-+'CC-C'%+," 34(" ),..')%.'%"
-$,.'5-+%E" 9'$%3).-+9%" 5%$,E" (4+:'"
9-((A-)).-6,.3-.," 3%()-+)%" /-,3-::'" ,"
-::(%$,.-C'%+'E" D4,3)," :,+,.-33,.%"
+4%6,">%.$,"9'"3/-C'"+,'"D4-('"-&')-.,E"
5.,-+9%" '+" )-(" $%9%" +4%6'" )'/'" 9'"
3%5'-(')*2" S:('" ->>,.$-Z" UM," 3).-9," +%+"
5%+945%+%"/'J"3%()-+)%"-"(4%:@'E"3%+%"
,33,"3),33,"9'"(4%:@'VZ":,+,.-+%"D4'+9'"
+4%6,">%.$,"9'"3/-C'"+,'"D4-('"-&')-.,E"
5.,-+9%"+4%6,")'/%(%:',"9'"3%5'-(')*2

=2!0"9%++-"5@,"5-$$'+-



;;27#7!2="5$
-$/',CC-"/-33%

8!<2="5$
C%+-"9'"9'3)-55%
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5/
qual

ità
ambien

tale
!"#*&,"-+$'&%9"$+#&)$'"+'%$#0-/-)"#&+&



5.1/
la

qualità
dell’

habitat
sociale

],((-" :,%:.->'-" 4$-+-" (-" ),..')%.'-(')*"
'+9'5-"'(".-//%.)%").-"(A4%$%","(A-$&',+),2"
O'J" /.,5'3-$,+)," .-//.,3,+)-"
(A'+3',$," 9,((," .,(-C'%+'" 5@," (," 3%5',)*"
'+).-)),+:%+%"5%+" '("$%+9%",5%(%:'5%E"
&'%(%:'5%" ,9" -+).%/%(%:'5%" /,." '("
3%99'3>-5'$,+)%" 9,'" /.%/.'" &'3%:+'E"
+,((-"/.%3/,))'6-"9'"%)),+,.,"'("/'J",(,6-)%"
('6,((%"9'"-4)%+%$'-2
MA-4$,+)%"9,((-"/%/%(-C'%+,"@-"/%.)-)%"
(A4%$%"$%9,.+%" -9" '+),+3'>'5-.," '(" :'*"
>%.)," 3>.4))-$,+)%" 9,'" &,+'" +-)4.-('" -'"
>'+'" 9,((-" /.%/.'-" 3%/.-66'6,+C-2" X4))%"
5'KE" /,.KE" @-" 4+" /.,CC%" ," D4,((%"
5@," -6.*" (4%:%" 9%$-+'" 9'/,+9,.*" '+"
&4%+-" /-.)," 9-" 5'K" 5@," (-" 5%$4+')*"
4$-+-" 35,:(',.*" 9'" >-.,E" %" +%+" >-.,E"
%::'2" M-" 5%+3-/,6%(,CC-" 5%+9'6'3-"
5'" 9'5," 5@," +%+" /4K" ,3'3),.," +,334+"
)'/%" 9'" 36'(4//%" 4$-+%E" 3%5'-(," ,9"
,5%+%$'5%"5@,"+%+"3'-",5%3%3),+'&'(,Z"
(%" 3/-C'%" 5%+),$/%.-+,%"9,6," .'>(,)),"
(A'+,6')-&'(')*" 9,((A'+),.6,+)%" 3%3),+'&'(,E"
3'-" 34" 35-(-" 4.&-+-" 5@," 34" D4,((-"
,9'('C'-E" %.',+)-+9%3'" 34"/.%:,))'" -)),+)'"
-" 6-(%.'" -$&',+)-('" D4-('" '(" 5%+34$%"
9,((A,+,.:'-" ," (-" 34-" 5%+3,.6-C'%+,E"
(%" 3$-()'$,+)%" 9,'" .'>'4)'" ," (A43%" 9'"
$-),.'-('" .'5'5(-)'2" M-" 5%+3)-)-C'%+,"
9,(" 9,:.-9%" >'3'5%" ," 3%5'-(," 9,((,"
$,).%/%('" 5%+),$/%.-+,," $%3).-"
D4-+)%E" $-(:.-9%" :('" 3>%.C'E" ),%.'5'" ,"
/.-)'5'E" ->>.%+)-)'" 9-" 9'6,.3," 9'35'/('+,E"
D4-(5%3-" +%+" -&&'-" >4+C'%+-)%" ,"

)4))%.-" +%+" 3)'-" >4+C'%+-+9%2" e'+)-+)%"
5@,"(,"6-.',"9'35'/('+,"5%$,"'+:,:+,.'-E"
-.5@'),))4.-E" 9,3':+E" $-" -+5@," D4,((,"
/'J" 4$-+'3)'5@," %" ,5%+%$'5@,E" 3'"
%554/,.-++%E" 3,+C-" 4+" 5%+>.%+)%"
%('3)'5%" ," 3'+,.:'5%E" 3%(%" 9,(" /.%/.'%"
5-$/%E" +%+" 3'" /%).*" .-::'4+:,.," (-"
3%(4C'%+," -(" 9,:.-9%" >'3'5%" ," 3%5'-(,"
9,((," 5'))*" ," /'J" '+" :,+,.-(," 9,((A'+),.%"
),..')%.'%Z" '(" 9,:.-9%" 5@," /,.5,/'-$%E"
3'-" +,((," $,).%/%('" 3'-" '+" -().'" ,(,$,+)'"
5@," 5%3)')4'35%+%" (-" +%3).-" 6')-E" N" '("
.'34()-)%"9'"D4,3)-"/.%(4+:-)-","$-+5-)-"
'+),:.-C'%+,2
I4-+9%" 3'" /.%:,))-" 4+" D4-(3'-3'"
-$&',+),E" +%+" 9,6," ,33,.,"
5%+3'9,.-)-"3%(-$,+)," (-"3-(6-:4-.9'-"
9-((,"5%+9'C'%+,"+%5'6,E"$-"3'"9,6%+%"
6-(4)-.," )4))'" D4,:('" ,(,$,+)'" 5@,"
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/,.$,))%+%" -((A4),+)," 9'" 6'6,.('" +,("
5%$/(,)%" &,+,33,.," ," +,((," $':('%.'"
5%+9'C'%+'"/,."(A,3/.,33'%+,"9,("/.%/.'%"
,33,.,2
M-" D4-(')*" 9,((A@-&')-)" 9,6," ,33,.,"
.'/,+3-)-" /-.),+9%" 9-((-" .'5,.5-" 9'"
4+A,+)')*" 3'3),$'5-" 5@," 5%$/.,+9-"
(," 9'6,.3," 5%$/%+,+)'" 9,((A-$&',+),"
>'3'5%E" 5%3)')4')-" 9-((A'+3',$," '+),:.-)%"
3'-" 9,((-" 5%$4+')*E" 5'%N" 9-'" 3%::,))'"
5%((,:-)'" ).-" (%.%" 9-" (,:-$'" 3%5'-('E" 3'-"
9-((A@-&')-)E"5'%N" (A-$&',+)," >'3'5%"-"54'"
(-"5%$4+')*">-".'>,.'$,+)%2
MA@-&')-)" 3%5'-(," .',35," -" $,)),.," '+"
,6'9,+C-"(-"9'$,+3'%+,"3/-C'-(,",">'3'5-"
9,((," .,(-C'%+'" 3%5'-('" ,"$%3).-" D4-+)%"
(," 5%$4+')*" +%+" /%33-+%" ,3'3),.," ,"
$4%6,.3'"-((A'+),.+%"9'"4+%"3/-C'%"64%)%T"
,33,"+%+"3'"('$')-+%"D4'+9'"-9"%554/-.,"
(%" 3/-C'%2" ]q" (%" 3/-C'%" .'34()-" ,33,.,"
3%(-$,+),"4+-"35,+-"'+"54'"-66,+:%+%"
9,((," .,(-C'%+'2" M%" 3/-C'%" '+" 54'" @-++%"
(4%:%" (," .,(-C'%+'" 3%5'-('" N" $-),.'-(,E"
9,+3%E"/'J"%"$,+%"94))'(,E"34"54'",33,"
'$/.'$%+%"(-"/.%/.'-"'$/.%+)-","9-"54'E"
-"(%.%"6%()-E"6,+:%+%"$-.5@'-),2
M-"D4-(')*"9,((A@-&')-)"3%5'-(,"N"4+"-3/,))%"
5@,"5%3)')4'35,"'("5%+5,))%"/'J":,+,.-(,"
9'" D4-(')*" 3%5'-(,2" M-" D4-(')*" 3%5'-(,"
5%+3'9,.-" 5%+),$/%.-+,-$,+),"
3'-" (-" D4-(')*" 9,((," >%.$," 3%5'-('" 5@,"
D4,((," -$&',+)-('" ," 9'6',+," 4+-" 3%.)-"
9'" '+9'5-)%.," 9,((%" 3)-)%" 5%L,6%(4)'6%"
9,((A@-&')-)","9,((-"5%$4+')*2
M-" D4-(')*" 9,((A@-&')-)" /,.5,/')-" 9,.'6-"
9-((," -3/,))-)'6," 9,((-" 5%$4+')*" ," 9-("
34%" 5%+3,:4,+)," 5%+>.%+)%" 5%+" (-"
.,-()*2" M," -3/,))-)'6," ," (-" .,-()*" 3%+%"
/,.K" >-))%.'"$4),6%('"+,(" ),$/%E"D4'+9'"
(-" D4-(')*" +%+" /4K" ,33,.," 9,>'+')-" '+"
),.$'+'" 3)-)'5'E" $-" 9'+-$'5'Z" 5%$," 4+"
/.%5,33%"9'"5%+)'+4%"-//.,+9'$,+)%","
9'"-9-))-$,+)%" .,5'/.%5%" ).-"4%$'+'","
.,-()*"5'.5%3)-+),2
a,5%+9%"O',..,"M,6\E"U+q"(-"3%5',)*E"+q"
(A,5%+%$'-E"+q"(-">'(%3%>'-E"+q"(-".,(':'%+,E"
+q" (-" ('+:4-" ," +,//4.," (-" 35',+C-" %"
(-" ),5+'5-" 3%+%" 9,((," >%.C," .,-('" ^p_"
],334+-"9,((,"$-5.%L,+)')*" '9,-('"/4K"

9,),.$'+-.," D4-(5%3-E" /,.5@q" ,33,"
3%+%"/.'6,"9'"D4-(3'-3'"$,CC%"/,."-:'.,2"
[('"-:,+)'",>>,))'6'"3%+%":('"'+9'6'94'"3')4-)'"
+,("),$/%","+,((%"3/-C'%V"!2
O,." :('" 4$-+'E" %:+'" $'5.%L-$&',+),"
-&')-&'(," 3'" ).%6-E" +,5,33-.'-$,+),E" '+"
4+" /4+)%" 9'" '+),.3,C'%+," ).-" '(" 5-$/%"
9,((,"5%+9'C'%+'"-$&',+)-('"5@,".'34()-+%"
-55,))-&'('" /,." '(" (%.%" %.:-+'3$%"
^9'/,+9,+)," 9-((A-9-))-&'(')*" &'%(%:'5-_E"
-55,33'&'('"/,."(-"(%.%"/3'5@,"̂5@,".'5%/.,"
(A-9-))-&'(')*" -+).%/%(%:'5-E" 3%5'-(,"
," 54()4.-(,_" ," D4,((%" 9,((," 5%+9'C'%+'"
-$&',+)-('" 5@," 3%+%" )'/'5-$,+),"
.,-('CC-&'('" ^5@," >-" .'>,.'$,+)%" -((A-&'(')*"
4$-+-"9'"'+),.6,+)%_2
k:+'" @-&')-)" N" 5%3)')4')%" 9-" >-))%.'"
,+9%:,+'" ^6-.'-&'('" 3%))%" 5%+).%((%_"
,9" ,3%:,+'" ^6-.'-&'('" >4%.'" 5%+).%((%_2"
H(" &'+%$'%" 5%$4+')*#@-&')-)" 9'/,+9,"
94+D4,"9-"5%$,"@-"(4%:%"'(".,5'/.%5%"
-9-))-$,+)%Z" D4-+)%" ," 5%$," (-"
5%$4+')*" /.,+9," >%.$-" 9-'" >-))%.'"
,3%:,+'" ," D4-+)%" ," 5%$," 9*" >%.$-"
-'" >-))%.'" ,+9%:,+'2" H" >-))%.'" ,3%:,+'"
3%+%Z" '(" 34&3).-)%" +-)4.-(,E" 5'%N" (,"
5-.-)),.'3)'5@," 9,((A-$&',+)," '+),3%"
5%$," ,5%3'3),$-" %.':'+-.'%T" (,"
).-3>%.$-C'%+'"9,((A,5%3'3),$-"%.':'+-.'%E"
5'%N"5'K"5@,".,3)-","3'").-$-+9-"9,:('"
@-&')-)"3%5'-('"9,((,"5%$4+')*"/-33-),T"
(-" $-),.'-('CC-C'%+," 9,'" 5-$&'-$,+)'"
:,+,.-)'" 9-" -()'" ,33,.'" 4$-+'" 5%+" (-"
(%.%" '+),.-C'%+," 5%+" (A-$&',+),E" '+" 54'"
(-" 5%$4+')*" /.,3-" '+" ,3-$," +%+" @-"
/-.),5'/-)%E"$-"54'",>>,))'"+,"'+6,3)%+%"
(A@-&')-)"3/,5'>'5%2
O,." (," 5%$4+')*" 9,((," $,).%/%('"
5%+),$/%.-+,," (A-.)'>'5'-('CC-C'%+,"
9,((A-$&',+)," @-" .-::'4+)%" 4+%" 3)-9'%"
9'" ,3).,$-" '+),+3'>'5-C'%+,Z" +%+"
3%(%" (-" 34-" 5%$/%+,)," +-)4.-(," N"
3,$/.,"$,+%" /,.5,/'&'(,E"$-" (-" 34-"
5%$/%+,+)," -.)'>'5'-(," N" 3,$/.," /'J"
,3),3-" ,9" '+).'5-)-E" )-+)%" 9-" ,33,.,"
9'"9'>>'5'(,"5%$/.,+3'%+,"-+5@,"/,.":('"
3),33'"U/-9.%+'V2
MA,.-" -55,(,.-)-" '+" 54'" 6'6'-$%" N" (-"
5-43-"/.'+5'/-(,"9'"4+A,6%(4C'%+,"9,((,"



>%.$," 3%5'-('" ," 9,((A@-&')-)" -" 6,(%5')*"
9'6,.3'>'5-),Z" 5'K" /.%945," 9,((,"
9'35%++,33'%+'E" '+5%,.,+C,E" ).-" '" 6-.'"
,(,$,+)'E" 5%3).'+:,+9%" '" 3%::,))'" -9"
4+-" 3'3),$-)'5-" ," 5'5('5-" ^/,.'%9'5')*"
%.$-'" 3,$/.," /'J" 5%$/.,33,_"
.'6'3')-C'%+," 9,((," /.%/.'," .,(-C'%+'" 5%+"
:('"-().'"3%::,))'","5%+"(A-$&',+),2
I4,3)'"/.%5,33'".,+9%+%"/.%&(,$-)'5-"
(A-//.%/.'-C'%+," 3/%+)-+,-" 9,((-"
/.%/.'-".,-()*2
H+" D4,3)-" 3,$/.," 5.,35,+),"
'+5%$/.,+3'&'(')*" 9,((A@-&')-)" :'%5-" 4+"
.4%(%"/-.)'5%(-.$,+)," .'(,6-+),"-+5@," '("
9,5('+%"9,((-"/%33'&'(')*"9,((A-.5@'),))4.-E"
,"9,("9,3':+E"9'"/%.3'"5%$,"9'35'/('+-"
U%.9'+-).'5," 9,((%" 3/-C'%V2" H+>-))'" (%"
3/-C'%" 5%3).4')%" 3'" /.,3,+)-" 5%$,"
4+" -554$4(%" 9'" -.),>-))'" 9'" 9'6,.3,"
9'$,+3'%+'E" 5%+3'3),+C-" ," 94.-)-E"
'+5-/-5'" 9'" 9,),.$'+-.," (-" D4-(')*2" UH("
5%+),$/%.-+,%" NE" D4'+9'E" /,." 5@'" (%"
6'6,E"4+"'+3',$,"9'3%.9'+-)%"9'"5%3,V82
f-)%"5@,"'+"D4,3)%"@-&')-)"3-)4.%"+%+"
5AN"4+"-().%6,"64%)%"9-"5%(%+'CC-.,E"3,"
+%+"3'"5%+3'9,.-"'+"/-.),"'("3%))%34%(%E"
%:+'" '/%),3'" +%+" /%).*" 5@," /.,6,9,.,"
(-".'%.:-+'CC-C'%+,"9'"D4,((%"5@,"6'"N":'*"
/.,3,+),2"
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5.2/
dati
e
situa
zione
attuale
M-" 5%+9'C'%+," -$&',+)-(," '+"
$,).%/%(')-+-" 3'" 9'35%3)-" $%()%" 9-"
5%$,"9%6.,&&,",33,.,"/,."(-"+%.$-)'6-"
')-('-+-2" H+" /-.)'5%(-.," /%33'-$%"
.'35%+).-.," &,+" ).," /4+)'" 34'" D4-('" (-"
+%.$-)'6-" 3,$&.-" 3%(%" 4+" (%+)-+%"
$'.-::'%" 9-" 5%$," NE" ,>>,))'6-$,+),E"
(-".,-()*2"O,."/.'$-"5%3-"-+-('CC,.,$%"
(-" 5%+9'C'%+," 9,((A'((4$'+-$,+)%" '+"
$,).%/%(')-+-2" S33-" N" +%.$-)-" /,."
-6,.,"!80"(W"$,9'"34")4))-"(-"&-+5@'+-2"
M-" 5%+9'C'%+," .,-(," '+6,5," 9%/%"
.'(',6%" '+" (%5%" 5%+" (4W$,).%" /-.(-" 9'"
4+" /'55%"$-33'$%" 9'" !80" (W" ," 9'" 4+"
$'+'$%"9'"1;(WZ"5%+"6-(%.'"5%$,"D4,3)'E"
%66'-$,+),E"(-"+%.$-"+%+"/4K",33,.,"
.'3/,))-)-2" M,"/-.,)'" 9,((-"$,).%" '+%().,"
9%6.,&&,.%" -6,.," 4+" 5%,>>'5',+),"
9'" .'>(,33'%+," 34/,.'%.," -" 02;E" 9'5%"
U9%6.,&&,.%V"/,.5@q"'("3%>>'))%"'+"$,).%"

N" +,.%" %/-5%" $,+).," (," /-.,)'" 3%+%"
9'" 5%(%.," 354.%2" H(" /.'$%" @-" D4'+9'" 4+"
5%,>>'5',+)," ),+9,+)," -((%" C,.%"$,+).,"
(," 3,5%+9," 9'" /%5%" 34/,.'%.,2" X4))-"
(-" (45," 5@," 6',+," -" 5%+)-))%" 5%+" )-('"
34/,.>'5'E" D4'+9'E" +%+" 6',+," .'>(,33-"
5%$," 9%6.,&&," $-" -33%.&')-2" M-"
+,5,33')*" 9'" -6,.," 4+" 3%>>'))%" +,.%"
%/-5%" '+%().," +%+" N" 9,))-)-" 9-" 4+-"
D4,3)'%+," 9'" /4('C'-E" /'J" /,.5,/')-"
5@," .,-(," 9-)%" 5@," &,+" D4-)).%" 6%(),"
-((A-++%" )4))," (," 3)-C'%+'" '+" +%))4.+-"
6,+:%+%"/4('),"/,."$,CC%"9'"'9.%/4(').'5'"
3/,5'-('2" X-(," 5%+9'C'%+," N" '+>-))'" 3%(%"
4+".,3'94%"9'"5%$,"(-"$,).%/%(')-+-"N"
3)-)-" 5%3).4')-" ?0" -++'" >-2" H(" 3,5%+9%"
/4+)%" 5@," +%+" .'3/,))-" (-" +%.$-" N" (-"
5%+9'C'%+," 9,((A-.'-2" MA'+D4'+-$,+)%"
/.,3,+),"+,((A-.'-"'+"$,).%/%(')-+-"6',+,"
>'33-)%" -9" 4+" ('6,((%" $-33'$%" 9'" =0"
$'5.%:.-$$'"/,."$,).%"54&%"9'"OQ!02"
X-(,"('6,((%"N"D4-3'"3,$/.,"9'3-)),3%E","
(-" $-::'%." /-.)," 9,((," 6%()," N" /,.>'+%"
$-::'%.,"9,("5%..'3/,))'6%"'+"34/,.>'5',2"
O,.",3,$/'%").-"(,"3)-C'%+'"9'"c-9%.+-"
," M%.,)%" .'(,6'-$%" 4+" '+D4'+-$,+)%"
9'" 5'.5-"=00"$'5.%":.-$$'"/,."$,).%"
54&%E"/-.'"-"!0"6%(),"'("('6,((%"5%+3,+)')%"
," /-.'" -" =" 6%()," D4,((%" 5@," .'(,6'-$%"
'+" /'-CC-(," c-9%.+-2" H" $%)'6'" 9'" )-(,"
'+D4'+-$,+)%" 3%+%" 9-" .'5,.5-.3'" +,((,"
/%(6,.'" .'(-35'-)," 9-((A'$/'-+)%" >.,+-+),"
9,((-"$,).%","9-((-"5%+9'C'%+,"3).4))4.-(,"
9,((-"$,).%"3),33-E"'+"D4-+)%"+%+"3%+%"
/.,3,+)'"3&%55@'"/,."(A-.'-"/4(')-2
H(" ),.C%" ,9" 4()'$%" /4+)%" .':4-.9-" '("
('6,((%"3%+%.%"+,((-"$,).%/%(')-+-E",33%"
>'33-)%" 9-((-" +%.$-" '+" ?;" 9&"$-33'$'"
.-::'4+:,"'+6,5,"/'55@'"9'"!!0"9&"/,."
-33,3)-.3'"34"17"9&"$,9'"(4+:%"(-"Q!2



+aria
 40 µg max
 400 µg reale 

7"#$3(-1+4+5&-0*0$3#$3&50*+
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+luce
 120 medi
 75/120 reale
 

+suono
 65 db max
 79 db medi
 110 db max 



5.3/
foto

catalisi
]%+%3)-+),"(-"+%.$-"/.,6,9-"4+"6-(%.,"
9'"OQ!0"+%+"34/,.'%.,"-'"=0"x:"+,((-"
3)-C'%+," N" ,$,.3%" '+6,5,E" 9-" 4+%"
3)49'%" ^/.%:,))%" QYOOY_" 5%+9%))%"
+,(" 800B" " 9-((-" O.%6'+5'-" 9'"Q'(-+%" '+"
5%((-&%.-C'%+,"5%+" (A-.,-"/+,4$%(%:'-"
9,((-" 3%5',)*" ')-('-+-" 9'" $,9'5'+-"
:,+,.-(,E" ,33,.5'E" +,(" ).-))%"c-9%.+-L
M%.,)%" 4+-" 5%+5,+).-C'%+," 9'" OQ!0"
/-.'","-").-))'"34/,.'%.,"-"=00"x:"^9',5'"
6%()," " 34/,.'%.," -(" ('6,((%" 5%+3,+)')%_2"
F,3/'.-.," =00"$'5.%:.-$$'" 9'" OQ!0"
,D4'6-(," -" .,3/'.-.," 9,(" >4$%" /-33'6%"
9'" 3':-.,))-T" %:+'" -++%" '+" H)-('-" 3'"
.'35%+).-+%" " !000" 9,5,33'" -" 5-43-"
9,(">4$%"/-33'6%","'"&-$&'+'"3%+%"'"/'J"
,3/%3)'"-:('",>>,))'"9,(">4$%"/-33'6%2
MA%&',))'6%" 9'" H+-)),3-" N" D4,((%" 9'" >-."
.,3/'.-.,"-:('"4),+)'"9,((-"$,).%/%(')-+-"
4+A-.'-" 9,/4.-)-" 9-((," /-.)'5,((," 9'"
OQ!0" :.-C'," -((-" /.,3,+C-" 9'" 6,.+'5'"
>%)%5-)-(')'5@,"34((,"/-.,)'","34("3%>>'))%2
M-" >%)%5-)-('3'" N" 4+-" .,-C'%+," 5@'$'5-"
5@,"-66',+,").-"(-"(45,",9"'("&'%33'9%"

9'" )')-+'%E" '(" D4-(," 3)'$%(-)%" 9-((-" (45,"
'+),.-:'35,"5%+"(,"3%3)-+C,"/.,3,+)'"
+,((A-.'-" 5%$," '" OQ!0" ," '(" &,+C,+," ,"
('" ).-3>%.$-" /.'+5'/-($,+)," '+" -+'9.'9,"
5-.&%+'5-2" H(" &'%33'9%" 9'" )')-+'%" N" 4+"
,(,$,+)%" -33%(4)-$,+)," +%+" +%5'6%E"
,33%" '+>-))'" N" /.,3,+)," -+5@," +,'"
9,+)'>.'5'"3&'-+5-+)'2
Y&&'-$%" 5-(5%(-)%" 5@," '(" 3%>>'))%" 9,((-"
$,).%/%(')-+-"3,").-))-)%"5%+"6,.+'5'"
>%)%5-)-(')'5@," .',35," -" 9,/4.-.," ?00"
$,).'"54&'"9'"-.'-"%:+'"=;"3,5%+9'2

;28"6'5)%.'-"3)-)'%+"(%+9.-

:2<".,-C'%+,">%)%5-)-(')'5-
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5.4/
piastrelle
piezoelettriche

H+" 4+" 5%+),3)%" 9'" .'++%6-$,+)%" )%)-(,"
9,((-" $,).%/%(')-+-" +%+" 3'" /4K" +%+"
/,+3-.,"-9"4+A,+,.:'-"/4(')-E"-('$,+)-)-"
9-"4+"3'3),$-"9'".,54/,.%"9,((A,+,.:'-"
5'+,)'5-" /.%9%))-" 9-'" >(433'" /,9%+-('E"
%)),+4)-" '+3)-((-+9%" (4+:%" (-"&-+5@'+-"
/'-3).,((,"/',C%,(,)).'5@,2
MA'$/',:%" 9'" )-('" /'-3).,((," 5%+3,+)," 9'"
.,54/,.-.,"!2;"im#@"/,."!00"$D"9'"
/'-3).,((," '+3)-((-)'" '+" $,).%/%(')-+-E"
N" 5-.-)),.'CC-)%" 9-" 4+" $%94(%" G'>'#
).-5b'+:E"@-"4+%"3/,33%.,".'9%))%"9'"3%('"
8" 5$E" 4+A,(,6-)-" (%+:,6')*" ," +,334+"
$,55-+'3$%"'+"$%6'$,+)%2
M-" /'-3).,((-" '$$,))," (A,+,.:'-"
-554$4(-)-" 9'.,))-$,+)," +,((-" .,),"
,(,)).'5-" 5%$4+-(," 5%+" (-" >%.$4(-"
9'" 35-$&'%" 34(" /%3)%2" M-" 3)-C'%+,"
9'" d'5)%.'-" 3)-)'%+" -" M%+9.-" " 6',+,"
-('$,+)-)-" '+),.-$,+)," 9-(" /4+)%" 9'"
6'3)-" (4$'+%3%"5%+"/'-3).,((,"9'"D4,3)%"
)'/%2"<=000"/,.3%+,"-((A%.-">%.+'35%+%"
,+,.:'-"-"?;00"(-$/-9'+,2

;28"6'5)%.'-"3)-)'%+"(%+9.-
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6/
storia
della

metro

!#-0"&'($))&'%$#0-'+$)'%-+(-'$('&'%")&+-



6.1/
primi

progetti
UM-"3'3),$-C'%+,">,..%6'-.'-"9'"Q'(-+%","
(-" 34-" Q,).%/%(')-+-" 3%+%" -.:%$,+)'"
'+)'$-$,+),"5%((,:-)'"-("/'-+%".,:%(-)%.,"
9,((-" 5'))*V2" c%3P" 3'" -/.%+%" (," D4-)).%"
/-:'+," 5@," .'-334$%+%" 4+%" 9,'" /'J"
'+),.,33-+)'" /.%:,))'" 9'" 5%3).4C'%+," 9'"
4+-" .,)," Q,).%/%(')-+-E" ,(-&%.-)%" -'"
/.'$'"9,("g700"9-((A'+:,:+,."s%.'%('"a-..,2
H("/.%:,))%"/.,6,9,6-"(-".,-('CC-C'%+,"9'"
4+-"5'+)4.-">,..%6'-.'-E"9'";1"b$"9'3)-+),"
7" b$" 9-" /'-CC-" f4%$%E" 9'3/%3)-" ?"
$,).'"3%/.-" '("/'-+%"3).-9-(,"," '+"54'"3'"
'/%)'CC-6-" 9'" .'5-6-.," +,:%C'" ," 3,.6'C'"
/,." '+),:.-.(-"+,("5%+),3)%"5'))-9'+%E","
+%+" .,+9,.(-" U4+-" 3,5%+9-" Q4.-:('-"
c'+,3,2"H("/.%:,))%"/.,6,9,6-"%))%"('+,,"
$,).%/%(')-+," 3%)),..-+,," 9'3/%3)," -"
.-::',.-E"3,+C-"54.6,E"3499'6'3,"'+"B0"
>,.$-)," 5%+" 4+" 4+'5%" '+),.35-$&'%" '+"
f4%$%"," )4)),"9'"4:4-(," (4+:@,CC-"9'"
!0E;" b$E" U('$')," 9'" 5%+6,+',+C-" +,((-"
:,3)'%+,"9'" 4+-"Q,).%/%(')-+-"R.&-+-"
-9" '+),+3%" ).->>'5%V2" M," %))%" ('+,,"
$,).%/%(')-+," 3-.,&&,.%" 3)-)," '+>'+,"
5%((,:-),"-"5,.5@'%"9-"4+-"+%+-2
MA'$/'-+)%" s%.'%('" /.,6,9,6-" :-((,.',"
-" BE;0" $,).'" 9'" /.%>%+9')*E" (-.:@," <"
$","9%)-),"9'"-('$,+)-C'%+,"-,.,-"9-"
?00" dE" 5%+3'9,.-+9%" (-" ),.C-" .%)-'-"
9-" !;00" d" ).%//%" /,.'5%(%3-2" M,"
>,.$-)," $,).%/%(')-+,E" )4))," /.%66'3),"
9'" -35,+3%.'E" 3-.,&&,.%" 3)-)," (-.:@,"
!0E;0" $T" (A'+:,:+,.," '+%().," /.%:,))K"
435')," 9'" 3'54.,CC-" ," .,(-)'6," +'55@',"
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9'3/%3),"-"!E;0"$"(A4+-"9-((A-().-2
H(" /.%:,))%" %.':'+-(," N" 3)-)%" /%'"
-55-+)%+-)%" 94.-+)," (A,/%5-" >-35'3)-"
," $-'" /'J" .'/.,3%2" s'3%:+-" -3/,))-.,"
:('" -++'" g;0" /,." 6,9,.+," .,9-))%" 4+%"
+4%6%E" ," /%'" .,-('CC-)%E" +,:('" 3/-C'"
3%)),..-+,'"9'"Q'(-+%2
H(" /.'$%" /.%:,))%" %.:-+'5%" 9,((-"
Q,).%/%(')-+-"9'"Q'(-+%".'3-(,"-("!7=8E"
'+"/',+-"a,5%+9-"[4,..-"Q%+9'-(,E","
/.,6,9,6-" (-" .,-('CC-C'%+,"9'"4+-" ('+,-"
$,).%/%(')-+-" 5@," 5%((,:-33," '(" ]%.9"
9,((-"5'))*"^C%+-"a,3)%"a-+"['%6-++'_"-("
349L%6,3)E">'+%"-("X.'64(C'%2
R+-" 3,5%+9-" ('+,-" 3-.,&&," 3)-)-"
/%'" 5%3).4')-E" /-.),+9%" 9-" c'+'3,((%E"
M-$&.-)," ," c.,35,+C-:%" >'+%" -9"
-..'6-.,E"-"349E"-"c%.3'5%"," (-"c%+5-"
e-((-)-2
a455,33'6-$,+),E" 4+-" ),.C-" ('+,-"
-6.,&&," 5%++,33%" Y>>%.'" ," ]':4-.9-"
-((AY,.%/%.)%T" 4+-" D4-.)-" 3-.,&&,"
).-+3')-)-" 9-" Q43%55%" -" F%:%.,9%"
," '+>'+," 4+-" ('+,-" 5'.5%(-.," -6.,&&,"
3,:4')%" '(" /,.5%.3%" 9,((A%9',.+-" >'(%6'-"
70L7!2"
H(" 3,5%+9%" /.%:,))%" 4>>'5'-(," N" 9-)-)%"
!7;<" ," /.,6,9," 4+%" 39%//'-$,+)%"
9,((-" ('+,-" !E" .%33-E" 9-" O-:-+%" /,."
.-::'4+:,.," '" D4-.)',.'" +%.9" ," 349L
%6,3)" 9,((-" 5'))*T" (-" ('+,-" 8E" 6,.9,E"
9-" M-$&.-)," -" c-9%.+-" 3,:4'6-" '("
/,.5%.3%" -))4-(," $,+).," (-" ('+,-" <E""
-CC4..-E" 9%6,6-" 5%..,.," 9-((-"[@'3%(>-"
-" /'-CC-" Q,9-:('," 9Ak.%" /-33-+9%"
/,." (-" ]4%6-" a)-C'%+," 9,((," d-.,3'+,"
^[-.'&-(9'" ea_E" /'-CC-" F,/4&&('5-E"
/'-CC-"k&,.9-+"^O%.)-"d,+,C'-_E"/'-CC-"
X.'5%(%.,","/'-CC-"c'+D4,"['%.+-),T" (-"
('+,-" =E" :'-((-E" 3'" ,3),+9,6-" 9-" 349L
%6,3)" >'+%" -((AY,.%/%.)%E" /-33-+9%"9-("
f4%$%","'+5.%5'-+9%"(-"('+,-"!2
],("!7?7"6,+:%+%"-//%.)-),"$%9'>'5@,"
-" D4,3)%" /.%:,))%Z" (-" ('+,-" !" .'$-+,"
'+6-.'-)-E" (-" ('+,-" 8" 9-" O2)-" X'5'+,3,"
6',+,"3/'+)-"/'J"-"349"6,.3%"5%.3%"a-+"
[%))-.9%","6'-"Q,9-","'("/,.5%.3%"9,((-"
('+,-"<"6',+,"5%..,))%".'5-(5-+9%"'+"/-.),"
(A-))4-(,"O-33-+),"e,..%6'-.'%Z"9-"+%.9E"

[-.'&-(9'E" F,/4&&('5-E" O%.)-" d,+,C'-E"
X.'5%(%.,E" c'+D4," ['%.+-),E" O%.)-"
F%$-+-E" F%:%.,9%" ," a-+" f%+-)%2H("
/.%:,))%"9,((-" ('+,-"="6',+,")%)-($,+),"
$%9'>'5-)%Z" 9-"%6,3)" (-" ('+,-" 3,:4," (-"
>,..%6'-E" /-.),+9%" 9-" a-+" c.'3)%>%.%E"
3,:4,+9%" (AY(C-'-" 9,(" ]-6':('%"[.-+9,"
/,." /%'" .'3-('.," 6,.3%" a2" Y$&.%:'%E"
f4%$%E"c'+D4,"['%.+-),","M'+-),2



6.2/
costruzione

della
MMH" (-6%.'" /,." (-" " 5%3).4C'%+,"9,((-" /.'$-"

('+,-"$,).%/%(')-+-"'+'C'-.%+%"'("="$-::'%"
!7;1E"'+"6'-(,"Q%+),"F%3-T" '("/.%:,))%"
6,++," 3499'6'3%" '+" 3,))," (%))'" ^/'J" 4+%"
9'"/.%(4+:-$,+)%"9,("/.'$%_E"5'-354+%"
-//-()-)%" -" '$/.,3," '+5-.'5-)," 9,((-"
5%3).4C'%+,2"H("/.%:,))%","(-"5%3).4C'%+,"
9,((-" ('+,-" $,).%/%(')-+-" 9%6,)),.%"
),+,."5%+)%"9'")4)),"D4,((,"3).4))4.,"5@,"
,.-+%"/.,3,+)'"+,("3%))%34%(%"$'(-+,3,Z"
)4&-)4.,E"5%+94))4.,"," L'+"-(54+'"5-3'L"
.,3)'" -.5@,%(%:'5'" .'+6,+4)'" /.%/.'%"
94.-+),":('"35-6'2"H("/.%&(,$-"$-::'%.,"
>4" .-//.,3,+)-)%" 9-((," >%:+-)4.,E" 5@,"
3/,33%" >4.%+%" /,." >%.C-" 9,$%(')," ,"
.'5%3).4')," -'" (-)'" 9,((," :-((,.'," ," 9,((,"
3)-C'%+'E" $,+).," /,." '" .,3)-+)'" 3,.6'C'"
^5-6'",(,)).'5'E"-5D4-"/%)-&'(,E"$,)-+%E"
5-6'" 9,(" ),(,>%+%_" >4" +,5,33-.'%" 3%(%"
5%3).4'.,"9,'"3%3),:+'E"/%'5@q"5%((%5-)'"
-9" 4+" ('6,((%" 34/,.'%.," .'3/,))%" -((,"
:-((,.',2
O,." D4-+)%" .':4-.9-" '" >'+-+C'-$,+)'E"
>4" 5-(5%(-)%" 5@," '(" 5%3)%" 9,((-" ('+,-" !"
-$$%+)-33," -" !" $'('-.9%" 9'" ('.," -("
5@'(%$,).%Z" (-" 3/,3-" )%)-(," >4" D4'+9'"
5-(5%(-)-" '+" <0" $'('-.9'E" 9'6'3'" '+" 4+-"
).-+5@,"9-"?"$(9"5%/,.)-"+,("!7;1","
-().," ).," 9-" B"$(9" 5%/,.)," +,(" !7;BE"
!7?0","!7?!2
H("7"-:%3)%"!7?8"4+-"6,))4.-").-+6'-.'-">4"
5-(-)-"+,((-"3)-C'%+,"c-'.%('"/,."'("5%((-49%"
9,(" ).-55'-)%E" 9,((A'+3%+%.'CC-C'%+," ,"
9,((%" 3$%.C-$,+)%" 9,((," 6'&.-C'%+'E"

$,+).," '(" /.'$%" 6,.%" ,"/.%/.'%" 6'-::'%"
9'" /.%6-" >4" ,>>,))4-)%" '(" !=" -:%3)%"9,("
$,9,3'$%"-++%2
H(" 8!" -/.'(," !7?8" 6,++," .'$,33%" -("
34%" /%3)%" '("$%+4$,+)%" -"['43,//,"
[-.'&-(9'" '+" /'-CC-" c-'.%('E" 3/%3)-)%"
),$/%.-+,-$,+)," /,." 5%+3,+)'.," :('"
35-6'",">'+-($,+),"'("!0"9'5,$&.,"6,++,"
'$$,33-" '+" 5'.5%(%" (-" /.'$-" 6,))4.-"
$,).%/%(')-+-"5%3).4')-"9-((-"s.,9-2""""
f%/%"94,"-++'"9'"(-6%.%E"'("!"+%6,$&.,"
!7?="-((,"%.,"!02=!E" (-"$,).%/%(')-+-"
>4" '+-4:4.-)-Z" 94," 5%+6%:('" /-.)'.%+%E"
/,." (A4+'5-" 6%()-" +,((-" 3)%.'-" 9,((-"
$,).%/%(')-+-" -//-'-)'E" 9-((-" 3)-C'%+,"
M%))%" '+"9'.,C'%+,"9'"a,3)%"Q-.,(('"5%+"
-" &%.9%" 9'6,.3," -4)%.')*" $'(-+,3'T" (,"
>,.$-),"6,++,.%"-/,.),"-("/4&&('5%"3%(%"
+,("/%$,.'::'%"9,((%"3),33%":'%.+%2
M-"5%3).4C'%+,"9,((-" ('+,-"8" >4" -))4-)-"
$,9'-+)," '(" 3'3),$-" -" >%.%" 5',5%E"
35-6-+9%"D4'+9'" '+"/.%>%+9')*","+%+"-"
5',(%"-/,.)%","5-43-+9%"D4'+9'"$,+%"
9'3-:'" -((-" 5'))-9'+-+C-Z" (-" ('+,-" 6,.9,"
6,++,"'+-4:4.-)-E"+,("34%"/.'$%").-))%"
c-'-CC%L[%&&-E"'("="%))%&.,"!7?72"MAB"
3,)),$&.,"!717" >4"9-)%" '(" 6'-" -'" (-6%.'"
/,."(-"),.C-"('+,-"$,).%/%(')-+-E"(-":'-((-E"
'+-4:4.-)-"'("<"$-::'%"!770"+,((-").-))-"
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f4%$%Lc,+).-(,2
H("/.%:,))%"9,:('"'+),.+'","9,((A-..,9-$,+)%"
9,((,").,"('+,,"6,++,"->>'9-)%"-:('"-.5@'),))'"
e.-+5%" Y(&'+'" ," e.-+5-" j,(:" $,+).,"
(-" /-.)," 5%$4+'5-)'6-" -((A-.5@'),))%" ,"
9,3':+,." +%.6,:,3,"s%&"]%%.9-" 5@,"
+,("!7?=".'5,6,"'("c%$/-33%"9A%.%"/,."
'("/.%:,))%2"US.-"'("?<E"D4-+9%"Y(&'+'"@-"
-64)%" (A'+5-.'5%" 9'" /.%:,))-.," :('" '+),.+'"
9,((-"$,).%/%(')-+-","(,"3)-C'%+'",.-+%":'*"
>'+'),"-("5,$,+)%".46'9%E"(-35'-+9%"$%()'"
/.%&(,$'"9'"5%$/.,+3'%+,"9,'"/,.5%.3'2"
Y&&'-$%"9,5'3%"9'" >-.," )4))%"$-..%+,"
354.%E"/,."+-35%+9,.," (,"3).4))4.,",9"
,33,.," /%5%" 3/%.5@,6%(,E" (," /-.,)'"
/,.'$,).-('" 6,++,.%" .'5%/,.)," 5%+" '"
/-++,(('" $%94(-.'E" -((-" $%9-" 9'" -((%.-2"
O,." (-" 3,:+-(,)'5-" -&&'-$%" '+6,+)-)%"
(-" ('+,-".%33-"5%+)'+4-"/,.'$,).-(,"/,."
)4))-" (-" 3)-C'%+,E" D4,3)-" '9,-" +4%6-"
N" 3)-)-" /.%:,))-)-" -" Q'(-+%" ," .'/.,3-"
-((," $,).%/%(')-+," 9'" )4))%" '(" $%+9%2"
R+-" >-35'-"%))'$-"/,." (-" 6'3'&'(')*E" 34((-"
D4-(," -&&'-$%" 9,5'3%" 9'" .'/,),.," '("
+%$,"9,((-"3)-C'%+,"%:+'"5'+D4,"$,).'E"
'+" $%9%" 5@," '(" /-33,::,.%" /%),33,"
5-/'.,"34&')%"9%6,"3'").%6-6-"L"'("+%$,"
,.-" /.,6'3)%" -+5@," 34((," 5%(%++," 5@,"
%::'" %3/')-+%" (-" /4&&('5')*2" R+-" 6%()-"
3)-&'(')-" D4,3)-" >-35'-" 5%+)'+4-" -((%.-"
9%6,6-$%" /,+3-.," -((," 35.')),E" (-"
5%$$')),+C-" 6%(,6-" 4+" 5-.-)),.," -()%E"
$-",.-"/%5%"(,::'&'(,"/%'5@q"(-"6'3)-"N"
D4-3'"3,$/.,"'+"/.%3/,))'6-E"-((%.-"3'"N"
%/)-)%"/,."4+Aj,(6,)'5-"/,.3%+-('CC-)%E"
5.,-+9%"4+-"6,.3'%+,"-//%3')-"5%+"(,"
-3)," .'&-33-)," ," (," 54.6," 3,$/('>'5-),"
,9" '(" /,3%"%))'$-(," /,." (-" +-)4.-"9,((-"
$,).%/%(')-+-" ^'(" ]%%.9-E" 5-.-)),.,"
/,.3%+-('CC-)%" 5@," /%.)-" '(" +%$,"
9,((A-4)%.,_2" c%3P" .,-('CC-$$%" -+5@,"
(-" 3,5%+9-" ('+,-" 5%+" (%" 3)49'%" Y(&'+'E"
$,+).," (-" ('+,-" ).," N" 3)-)-" /.%:,))-)-"
9-((A-.5@'),))%"f'++'E"5@,"/%'"N"9'6,+)-)%"
/.,3'9,+),"9,((-"3%5',)*"$,).%/%(')-+-2"
M-" /.'$-" ('+,-" ,.-" /,+3-)-" /,." 4+-"
$-33'$-" 94.-)-E" +,((-" 3,5%+9-" ('+,-"
3'" N" 6%(4)%" .'3/-.$'-.," 3%3)')4,+9%" '"
/-++,(('" 5%+" 9,((-" (-$',.-22" -..'6-)'" -((-"

),.C-" ('+,-" 3'" N" /-33-)'" -" $-.$%" ,"
5%+).%" 3%>>'))'" 34((-" &-+5@'+-E" >-5,+9%"
9'")4))%"/,."-(C-.,"'"5%3)'2V"
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6.3/
la
situazione
attuale M-" $,).%/%(')-+-" 9'" Q'(-+%E" -33,"

/%.)-+)," 9,((-" (%5-(," .,)," 9'" ).-3/%.)'"
/4&&('5'E" 3'" 5%$/%+," -9" %::'" 9'" ).,"
('+,,E"/,."4+A,3),+3'%+,"5%$/(,33'6-"9'"
1=E?"b$"^(-"$-::'%.," '+" H)-('-_2"M-".,),"
N":,3)')-E"'+3',$,"-'"$,CC'"9'"34/,.>'5',E"
9-((AYC',+9-" X.-3/%.)'" Q'(-+,3'" ^YXQ_2"
MA'+),.-".,),"N"3)-)-"5%3).4')-
9-((A-C',+9-" Q,).%/%(')-+-" Q'(-+,3,"
a2/2Y2
f%/%" (A-/,.)4.-" +,(" 800;" 9,(" ).-))%"
Q%('+%"f%.'+%" L"F@%"e',.-" '(" /.'+5'/-(,"
/.%:,))%"-//.%6-)%"N"'("/.%(4+:-$,+)%"
6,.3%"+%.9E"9-("5-/%('+,-"9'"a,3)%"ea"
6,.3%"Q%+C-"s,))%(-"^5%+"4+"/,.5%.3%"
(4+:%" !EB" b$" ," 5%+" (," 8" 3)-C'%+'" 9'"
a,3)%" F,3),((%+," ," Q%+C-" s,))%(-_"
N" 3)-)%" >'+-+C'-)%" 9-(" cHOS" 5%+" 4+"
'+6,3)'$,+)%"9'"BB"$'('%+'"9'",4.%2"],'"
/.'$'"$,3'" 9,(" 80!0"9%6.,&&,"/-.)'.,"
(-":-.-"9A-//-()%"/,."-33,:+-.,"'"(-6%.'E"
5@," 9%6.,&&,.%" '+'C'-.," +,((A-4)4++%"
9,("80!0"/,."5%+5(49,.3'",+).%"(-"$,)*"
9,("80!=2"H(".-::'4+:'$,+)%"9,("5,+).%"
9'"Q%+C-"^F%+9K"9,'"O'+'_"N" '+" >-3,"9'"
6-(4)-C'%+,"9-"/-.),"9,("5%$4+,2
h" -((%" 3)49'%" '(" O2F2[2" /,." -4$,+)-.,"
(-" >.,D4,+C-" 9,'" ).,+'" '+" 9'.,C'%+,"
F@%" e',.-" 3,+C-" /,+-('CC-.," '(" .-$%"
s'35,:(',Z" 3'" %)),..*" D4'+9'" 4+-" +4%6-"
('+,-" -4)%+%$-" 5@," 9-" s'35,:(',"
.-::'4+:,.*E" -)).-6,.3-+9%" O-:-+%E"
a-+)AY$&.%:'%" ^('+,,"8"," >4)4.-"=_2"M-"
('+,-"!"9%6.,&&,"D4'+9'" .'$-+,.,"34((-"
).-))-"Q%+C-Ls,))%(-"L"a,3)%"!y"Q-::'%"
ea"L"F@%"e',.-2
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S. Donato Centro

S. Donato Est

Peschiera

Peschiera Est

Pantigliate

Caleppio Cerca

Paullo
Paullo Est

Brugherio

Carugate

Concorezzo

Agrate-Colleoni

Vimercate Torri-Bianche

Vimercate

Linate Aeroporto
M4

:2;"3'3),$-"$,).%/%(')-+-"9'"Q'(-+%



6.4/

tecniche
M-" ('+,-" N" ,(,)).'>'5-)-" ).-$')," ),.C-"
.%)-'-" 5%+" ),+3'%+," -" 1;0" 6%()" ,9" N"
5%$/%3)-" '+")%)-(,"9-"<1"3)-C'%+'","3'"
,3),+9,"/,." 81" b$2M," :-((,.'," @-++%"
4+-" (-.:@,CC-" ('&,.-" 9'" 1E;0" $" ^/,."
5%+3,+)'.," '(" /-33-::'%" +,'" 94," 3,+3'"
9'"6,))4.,"(-.:@,"8EB;"$_",9"4+A-(),CC-"
('&,.-"^9'3)-+C-"9-("/'-+%"9'"35%..'$,+)%"
9,((," .4%)," -((," ).-6'" 9'" 5%/,.)4.-_" 9'"
<E70"$2"
M,"3)-C'%+'"3%+%"5%3)')4'),"9-"&-+5@'+,"
5@," 3'" ,3),+9%+%" /,." 4+-" (4+:@,CC-"
9'" !0?" $2" M-" 9'3)-+C-" $,9'-" ).-" (,"
3)-C'%+'"N"9'"5'.5-";70"$"^(-"$'+'$-"N"
).-"c%.943'%","f4%$%E"<=0"$_2
X4)),"(,"3)-C'%+'"9,((-"('+,-"!"3%+%"5%+"
&-+5@'+,"(-),.-('","5%+"-).'%" (%5-('CC-)%"
'+" 4+" $,CC-+'+%" 34/,.'%.,E" -(" D4-(,"
3'" -55,9," ).-$')," 35-(," +%.$-('" ,"
35-(,"$%&'('2"Y" ('6,((%"9,("$,CC-+'+%"3'"
9'3)'+:4," 4+A-.,-" -" /-:-$,+)%E" 5@,"
/,.$,))," (A-55,33%" -'" &'+-.'E" 3,/-.-)-"
9-(" .,3)%" 9-'" )%.+,(('" ^/,." (A,+).-)-" -("
5,+).%","/,."(A435')-"-'"(-)'_T"'"$,CC-+'+'E"
'+>'+,E" %3/')-+%" '+" -(54+'" 5-3'" +,:%C'E"
&-.E")-&-55@,.',E".'6,+9'),",9",9'5%(,","
YXQ"O%'+)2
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M-" $,).%/%(')-+-" @-" >-))%" (-" 34-"
5%$/-.3-" +,(" !B?=" '+" D4,((-" 5@," -9"
%::'" .'$-+," -+5%.-" (-" $,).%/%(')-+-"
/'J" ,3),3-"," 5%+" (-"/%.)-)-"$-::'%.,"
-("$%+9%E"M%+9.-2"S33-"@-" '+>-))'"4+-"
.,)," ,3),3-" &,+" =0B" b$2" ],(" !700E"
'+" /',+-" &,((," ,/%D4," +%+" /%),6-"
$-+5-.,"O-.':'"5@,"5%+"'"34%'"8!<"b$"
N"5.%+%(%:'5-$,+),"(-"3,5%+9-"$,).%"
5%3).4')-" -(" $%+9%2" a4&')%" 9%/%E" +,("
!70=">4"'(")4.+%"9'"],G"z%.b"5@,"-9"%::'"
5%+"'"34%'"<?B"b$"9'".%)-',"N"(-"3,5%+9-"
$,).%"/,." (4+:@,CC-"-("$%+9%2"O%5@'"
-++'"9%/%"'+",4.%/-">'+%"-((-"3,5%+9-"
:4,..-"$%+9'-(," 6'9,.%" (-" (45,"Q-9.'9"
,"a)%55%($-"5%+".'3/,))'6-$,+),"8B="
," !0?" b$" 9'" &'+-.'2" ],(" !7<;" -+5@,"
Q%35-"5%3).4P"(-"34-"'$/%+,+),"$,).%"
9-"&,+"87<"b$E"$,+).,"Q'(-+%"-..'6K"
3%(%"+,("!7?="5%+"4+-"$,).%"9'"1=2?"
b$2" X.-" )4))," (,"$,).%" 9,:+," 9'" +%)-"
(-" /'J" .,5,+)," N" D4,((-" 9'" a@-+:@-'E"
5%3).4')-"3%(%"+,("!77;"5%+"&,+"88B"
b$"9'")4++,(2

6.5/
metro
nel mondo
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7/peso
della

metro
nella

società
")'/$!-'!-."&)$'($))&'%$#0-/-)"#&+&



7.1/
impatto

sociale
M-" $,).%/%(')-+-" .-//.,3,+)-E" /,."
+4$,.%"9'"/,.3%+,"5%'+6%(),E"4+-"9,((,"
/'J":.-+9'".,-()*"3%5'-('"-"('6,((%"$%+9'-(,2"
S33-" 9,),.$'+-" 3%3)-+C'-($,+)," ).,"
,>>,))'"34((-"3%5',)*"$%9,.+-Z"'("/.'$%"N"
(-"$%&'(')*"9,((-"3%5',)*">'+,"-"3,"3),33-E""
'(" 3,5%+9%" N" (A,>>,))%" '+),.+%" %" 9'.,))%E"
5'K" 5@," 3455,9," -" ('6,((%" 3%5'-(," 4+-"
6%()-"5@,"'"/-33,::,.'"3'").%6-+%"9,+).%"
(-" $,).%E" (A4()'$%" N" '+6,5," (A-3/,))%"
,3),.+%"%"'+9'.,))%E"'("$,55-+'3$%"5@,"
(-" $,).%/%(')-+-" '++,35-" -((A,3),.+%E"
6,.3%"(-"3%5',)*2
O,." D4-+)%" .':4-.9-" (A-3/,))%" 9'.,))%E"
.,5,+)'" 3)49'" -((AR+'6,.3')*" 9'" Y&,.9,,+"
'+"[.-+"s.,)-:+-"@-++%"3/',:-)%"5%$,"
/.%/.'%" (-" $,).%/%(')-+-E" ,33,+9%"
4+" (4%:%" '+" 54'" :'%.+-($,+)," 5'" 3'"
).%6-" -" 3).,))%" 5%+)-))%" 5%+" +4$,.%3'"
35%+%35'4)'E" >-55'-" '+" $%9%" 9'" >-.5'"
/.%',))-.," (-" +%3).-" '$/.%+)-" 3%5'-(,"
6,.3%":('"-().'2"H+"D4,3)%"-$&',+),"'+>-))'E"
/'J"5@,"'+"-().'"5'"5-/')-"9'"/,+3-.,"5@,"
5%3-">-55'-+%","5@'"3'-+%"(,"-().,"/,.3%+,"
'+)%.+%" -" +%'2" a," D4,3)," /,.3%+,"
@-++%" '+" 5%$4+," D4-(5@," 5%3-" 5%+"
+%'E" 35-))-" 4+" $,55-+'3$%" )-(," /,."
54'"5'"/.%',))'-$%"6,.3%" (A-().%","D4'+9'"
,33%E"+,((-"+%3).-"'$$-:'+-C'%+,E"-6.*"
:('" 3),33'" +%3).'" :43)'" ," -$&'C'%+'2" SA"
5%3P" 5@," 3," ).%6'-$%" 4+" 3':+%.," 5@,"
(,::,"4+":'%.+-(,"5@,"3'-$%"-&')4-)'"-"
(,::,.,E"-((%.-",:('"/,."+%'"-6.*"(,"3),33,"
+%3).,"'9,,"/%(')'5@,","5%+9'6'9,.*"5%+"

+"+%'":('"3),33'":43)'"54('+-.'"%"'+),.,33'2
MA'$/-))%" 3%5'-(," '+9'.,))%E" >%.3," '("
/'J" '$/%.)-+),E" N" 5'K" 5@," 3455,9," -"
('6,((%"3%5'-(,"-((-"5'))*"5@,"6'6," '+)%.+%"
-((-" $,).%" D4-+9%" D4,3)-" +,(" ),$/%"
'+,6')-&'($,+),"3'",6%(6,","3'"-((-.:-2"Y9"
,3,$/'%" 5@'" 6'6,6-" -9" Y&&'-),:.-33%"
D4-+9%" (-" $,).%/%(')-+-" -..'6K" +,("
3%&&%.:%"36'(4//K"4+"3,+3%"3%5'-(,"9'"
-//-.),+,+C-"$%()%">%.),"-("(4%:%"9-"54'"
/.%6,+'6-"$,+).,"/.'$-")-(,"'9,+)')*"+%+"
,.-"+,$$,+%"/.,3-"'+"5%+3'9,.-C'%+,Z"
%.-" :('" -&')-+)'" .'3/%+9%+%" 9'" 6'6,.," -"
O'-CC-(," Y&&'-),:.-33%E" '(" +%$," 9,("
5-/%('+,-" -//4+)%E" 9%6," '+" 3,:4')%"
-((A-..'6%"9,((-"$,).%" 3%+%"3%.)'" :'-.9'+'"
/4&&('5'E" +,:%C'" ," 354%(," 5@," /.'$-"
+%+",3'3),6-+%2
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7.2/
dati
e numeri
O,." 5-/'.," D4-+)%" (-" $,).%/%(')-+-"
/%33-" '+>(4'.," 34((-" 3%5',)*" $%9,.+-"
>%.3,"N"&,+,">-.,"4+-"&.,6,"/-+%.-$'5-"
34((A'$/%.)-+C-" 9,((-" $,).%/%(')-+-"
+,((-" 3%5',)*2" O,." D4-+)%" .':4-.9-"
(-" $,).%/%(')-+-" 9'" Q'(-+%" '(" +4$,.%"
-++4%"9'"/-33,::,.'"N";B="$'('%+'E"5%+"
4+-"$,9'-"9'"!?00"$'(-"/-33,::,.'"-("
:'%.+%2" S33'" 3%+%" 5'.5-" 9',5'" 6%()," (-"
/%/%(-C'%+,"')-('-+-E"'(")4))%"5%+5,+).-)%"
'+" 4+-" .,)," 9'" 1=2?" b$" 9'" (4+:@,CC-2"
O,." >-.," D4-(5@," /-.-:%+," N" &,+,"
/,+3-.,"5@,"%:+'"-++%"(,">,..%6',"+%.9"
34" )4))-" (-" ).-))-" (%$&-.9-" ).-3/%.)-+%"
5'.5-" ;0" $'('%+'" 9'" /,.3%+,E" 5'.5-" !8"
6%()," '+"$,+%" '("+4$,.%"9'"/-33,::,.'"
9,((-" $,).%/%(')-+-" 9'" Q'(-+%E" 34" 4+-"
).-))-"9'"5'.5-"=00"b$"5@,"5%$/.,+9,"
-+5@,"'("5%((,:-$,+)%"5%+"Q-(/,+3-2"
MA'$/-))%"/'J"-()%"N"3'54.-$,+),"D4,((%"
9,((-" $,).%/%(')-+-" 9'" M%+9.-E" 5@,"
).-3/%.)-"-++4-($,+),"!201<"$'('%+'"9'"
/-33,::,.'E" 9'" 54'" 8B"$'('%+'" .'34()-+%"
,33,.," /-33,::,.'" 3'+:%('Z" 5%$," 9'.,"
5@,"4+"+4$,.%"9'"/,.3%+,",D4'6-(,+),"
-((-" $,)*" 9,((-" /%/%(-C'%+," ')-('-+-" N"
/-33-)%"9-((-"$,).%"(%+9'+,3,"/,."4+-"
3%(-"6%()-E"5%+"4+-"$,9'-"9'"/-33-::'"
-"),3)-"9'"<B"6%(),2

12!"3)-C'%+,"s-\3G-),."M%+9.-
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8/
linea 1
cairoli

loca
tion

&+&)"!"'($))&')-.&#"-+>'!#&,"-+$'.&"0-)"'%%6



8.1/
stazione

cairoli
stazione

tipo
c%$," 5%+),3)4-('CC-C'%+,"
,3,$/('>'5-)'6-" 9,(" /.%:,))%" N" 3)-)-"
35,()-" 4+-" (%5-)'%+" 9'" .'>,.'$,+)%Z" (-"
3)-C'%+," $,).%/%(')-+-" 9'" c-'.%('E" -"
Q'(-+%E" +%9%" 9'" 5%((,:-$,+)%" ).-" '("
5,+).%" 5'))-9'+%" ," '(" 5-/%('+,-" 9,((,"
e,..%6'," ]%.9" ," (4%:%" 9'" /-33-::'%"
%&&(':-)%" /,." $%()'" /,+9%(-.'" ," /,." '"
+4$,.%3'"6'3')-)%.'"9,((ASW/%"80!;2
a4(" /'-+%" :,%:.->'5%E" ," /,." D4,'"
$'(-+,3'" 5@," @-++%" -+5%.-" ),$/%"
9'" -+9-.," -" C%+C%" ^," +%+" 3%+%" '" /'J_"
'(" 5,+).%" 9'" Q'(-+%" /%).,&&," 94+D4,"
,33,.,"4+"')'+,.-.'%E"9-"9%6,"3'"/%33%+%"
'+).-6,9,.," (-" $-::'%." /-.)," 9,'"
$%+4$,+)'" 3)%.'5'" ," /%(')'5'" 9,((-" 5'))*2""
c'K"+%+" )%:(',"5@,"Q'(-+%"3'-"3,$/.,"
$,+%" 6'334)-E" 5@," 6'" 3'" (-6%.'" 3,$/.,"
).%//%" ," 5@," D4,3)%" $%6'$,+)%"
-//-'-"5%$,"'("3,:+%"9'"4+"$4)-$,+)%"
/'J":,+,.-(,"9,("/-,3,2"M,"+%3).,"5'))*"
3'" ).-3>%.$-+%" '+" $43,'" ^$%+4$,+)'"
'+)%+-5-)'E" ,3/%3)'E" '((4$'+-)'E" 3,))%.'"
.'3,.6-)'","'3%(,"/,9%+-('_"/.%/.'%"$,+).,"
)-+:,+C'-('E" -4)%3).-9,E" ).,+'" -9" -()-"
6,(%5')*","3).-9,"-"35%..'$,+)%"6,(%5,"
(,"-::'.-+%2
Q,).%/%(')-+-"+%+"3%(%"5%$,"$,CC%"9'"
).-3/%.)%"$-"3,$/.,"/'J"5%$," (4%:%"
9'"-::.,:-C'%+,"3%5'-(,E"/.%&-&'($,+),"
'("/'J":.-+9,"(4%:%".,(-C'%+-(,"9'"Q'(-+%2"
H+>-))'"3,"5'"3'">,.$-"-"/,+3-.,"-((-"$,).%"
+%+"5%$,"-9"4+"(4%:%"9'"/-33-::'%"$-"
5%$,"-9"4+"(4%:%"9'"3%3)-"N"'+,6')-&'(,"

/,+3-.,"-((,".,(-C'%+'"5@,"-("34%"'+),.+%"
3'" '+3)-4.-+%" ,9" -(" /,3%" 3%5'-(," 5@,"
,33-"@-"+,((-"3%5',)*")4))-2"k:+'"-++%"
+,((-"3%(-"$,).%/%(')-+-"9,("5-/%(4%:%"
(%$&-.9%" ).-+3')-+%" '+>-))'" 5'.5-" ;B="
$'('%+'" 9'" /,.3%+,E" /-.'" -" !0" 6%(),"
(A'+),.-"/%/%(-C'%+,"')-('-+-E"/,."D4-+)%"
.':4-.9-" (-" >,.$-)-" 9'" c-'.%('" '+6,5," '("
+4$,.%"9'"/-33,::,.'"3'"-)),3)-"'+)%.+%"
-:('"B?="$'(-"-(":'%.+%E"=B"$'(-"%:+'"%.-2"
M," .-:'%+'"9'"D4,3)%"$-33'55'%"4)'('CC%"
9,((-"$,).%"3%+%"9-".'5,.5-.,"+,("/.,CC%"
9,("&':(',))%E"+,((-"5-/'((-.')*"9,((-"3),33-"
,9" '+>'+,"+,((-"6,(%5')*"9,(" ).-:'))%E" )4))'"
-3/,))'" /%3')'6'" 5@," (%.%" $-(:.-9%" 3'"
35%+).-+%"'+,6')-&'($,+),"5%+"(-"D4-(')*"
9'"6')-"-("34%"'+),.+%E"'("('6,((%"9'"-.'-E"(45,"
,"34%+%"'+>-))'"N"+%),6%($,+),"'+>,.'%.,"
3'-"-("5%+),3)%"+%.$-)'6%"5@,"-"D4,((%"
$'+'$%"9'"&,+,33,.,2
M-" 35,()-" N" .'5-94)-" 34" D4,3)%"
/-.)'5%(-.," 5%+),3)%" /%'5@qE" -" $'%"
/-.,.,E" .-//.,3,+)-" /,." 6-.'" -3/,))'"
4+"/,33'$%",3,$/'%"9'"/.%:,))-C'%+,"
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?"#$'-0@&+*($A0&1+5&$6&50*+



8.2/
piante

e
prospetti9,((A'((4$'+-C'%+," ," 9,((%" 3/-C'%"

3%)),..-+,%2"MA'((4$'+-C'%+,"3/'-5,6%(,E"
3/,33%"+%+"34>>'5',+),E"(-"9,3%(-C'%+,E"
'(".4$%.,E" (-"$-+5-+C-"9A-.'-"/4(')-","'("
(4+:%"5%..'9%'%"D4-3'"-(',+-+),E".,+9%+%"
D4,3)%" (4%:%" /%5%" :.-9,6%(,E" ,9"
,3/%+:%+%"(A4),+),"-9"4+-"3')4-C'%+,"9'"
9'3-:'%"/,.3'3),+),"94.-+),"'("),$/%"9'"
-)),3-"9,(").,+%2"M%"3/-C'%"'+"D4,3)'%+,"
N"3)-)%"/%'" -+-('CC-)%"3,5%+9%"9'6,.3'"
5.'),.'Z" '("$%94(%"-.5@'),))%+'5%E" '(" >(433%"
9'"/,.3%+,E"(A'((4$'+-C'%+,",3'3),+),","(,"
5-.-)),.'3)'5@,"3).4))4.-('"+%+"$%9'>'5-&'('2"
h"3)-)%"5%3P"/%33'&'(,"%33,.6-.,"5%$,"
(," C%+," 9'"$-::'%." ->>%((-$,+)%" 3'-+%"
D4,((," 3')4-)," '+" /.%33'$')*" 9,((-" ('+,-"
:'-((-"+,((-"/-.),"5,+).-(,"9,((-"3)-C'%+,E"
'+" 5%..'3/%+9,+C-" 9,((," 35-(,E" /%'5@q"
-)).-6,.3-)," 9-((-" $-::'%." /-.)," 9,((,"
/,.3%+," /,." 3-('.," 34(" ).,+%" %" /,."
.-::'4+:,.,"(,"9'6,.3,"435'),2

:21"/'-+)-","/.%3/,))'"3)-C'%+,"c-'.%('
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8.3/
normativa

norma UNI 
8097M-" /.%:,))-C'%+," 9,((A'((4$'+-C'%+,"

9,((," 3)-C'%+'" $,).%/%(')-+," 9,6," >-."
.'>,.'$,+)%" -((-" +%.$-" R]H" B071E" '+"
&-3,"-((-"D4-(,"'("('6,((%"9'"'((4$'+-$,+)%"
$,9'%"+%+"9,6,",33,.,"'+>,.'%.,"-"!00"
(4W","(A4+'>%.$')*"9,6,"34/,.-.,"(%"028;2
M-" +%.$-" R]H" B071" 3)-&'('35," (,"
/.,35.'C'%+'" 9'" '((4$'+-C'%+," +%.$-(,"
%" 9'" ,$,.:,+C-" /,." :('" '$/'-+)'" 9'"
'((4$'+-C'%+," -.)'>'5'-(," 9,((," -.,," 9,((,"
$,).%/%(')-+," ^&-+5@'+,E" :-((,.',E"
5-$$'+-$,+)'E" 35-(," ,5522_" 3'-" '+"
3%)),..-+,-E" 3'-" '+" 34/,.>'5',E" -(" >'+,"
9'" :-.-+)'.," 4+A'9%+,-" 6'3'&'(')*" 3'-" '+"
3')4-C'%+'"%.9'+-.',"3'-"9'",$,.:,+C-2
f,))%" 5@," (A'((4$'+-C'%+," %.9'+-.'-" N"
D4,((-" 5@," %55%..," /,." >%.+'.," '(" ('6,((%"
9'" '((4$'+-$,+)%" +,((," 5%+9'C'%+'"
%.9'+-.'," 9'" ,3,.5'C'%E" (-" +%.$-" R]H"
!B<B"9,>'+'35,","9'3)'+:4,"'"94,")'/'"9'"
'((4$'+-C'%+,"9'",$,.:,+C-Z
'((4$'+-C'%+," 9'" 3'54.,CC-Z" 3,.6," /,."
>%.+'.,"4+" ('6,((%"9'"3'54.,CC-"-9,:4-)%"
-((," /,.3%+," 5@," 3'" 6,+:%+%" -"
).%6-.," '+"4+-"3')4-C'%+,"9'"$-+5-+C-"
9,((A'((4$'+-C'%+," %.9'+-.'," ," -9" ,6')-.,"
D4'+9'" 5@," -55-9-+%" '+5'9,+)'" %"
3')4-C'%+'" /,.'5%(%3,2" ]%+" N" 4" )'/%" 9'"
'((4$'+-C'%+,"5@,"/4K",33,.," 4)'('CC-)-"
/,."36%(:,.,"$-+3'%+'"%.9'+-.',E"$-"N"
4+'5-$,+)," >4+C'%+-(," -((-" $%&'(')*" '+"
3'54.,CC-"9,((,"/,.3%+,T
'((4$'+-C'%+," 9'" .'3,.6-Z" 3,.6," /,."
/%),." 5%+)'+4-.,E" 3,+C-" 3%3)-+C'-('"

5-$&'-$,+)'E" (," 3),33," -))'6')*"
5@," 3'" 3)-6-+%" >-5,+9%" 94.-+),"
'(" >4+C'%+-$,+)%" 9,((A'((4$'+-C'%+,"
+%.$-(,2" h" ,6'9,+)," D4'+9'" 5@," '("
('6,((%" 9'" '((4$'+-$,+)%" 5@," %55%..,"
.-::'4+:,.,"5%+"(A'((4$'+-C'%+,"9'".'3,.6-"
9,6," ,33,.," -($,+%" /-.'" -" D4,((%"
9,((A'((4$'+-C'%+," %.9'+-.'-E" /,.5@q" 3,"
5%3P"+%+">%33,E"+%+"3-.,&&,"/%33'&'(,"
5%+)'+4-.,"(A-))'6')*"/.,5,9,+),2
H+"5%+>%.$')*"-((-"R]H"B071E" '("3'3),$-"
9,6," ,33,.," /.%:,))-)%" '+" $%9%" 9-"
:-.-+)'.,Z
L" 4+-" ),$/,.-)4.-" 9'" 5%(%.," 9,((,"
3%.:,+)'" (4$'+%3,"5%$/.,3-").-"8B00"
i","=000"iT
L" 9,'" 5%,>>'5',+)'" 9'" .'>(,33'%+," 9,:('"
-$&',+)'" 9,((-" 3)-C'%+," {" 0E;" /,."
D4-+)%" .':4-.9-" '" 3%>>'))'E" {" 0E=" /,." (,"
/-.,)'" ," {" 0E!;" ^6-(%.'" (,::,.$,+),"
34/,.'%.'" +,'" /4+)'" 9'" 5-$&'%" 9'" ('6,((%_"
/,."'"/-6'$,+)'T
L" '+" >-3," 9'" 5%((-49%" (," $'34.-C'%+'"
9,((A'((4$'+-$,+)%" $,9'%" S$" ,"
9,((A4+'>%.$')*" R" ^-9" 4+-" 9'3)-+C-" 9'"
!0"5$"9-("/-6'$,+)%_"9,6%+%",33,.,"
,>>,))4-),"+%+"/.'$-"9'"800"%.,","+%+"
%().,"<000"%.,"9'",>>,))'6%">4+C'%+-$,+)%"
9,((A'$/'-+)%" ," +%+" 9,6%+%" .'34()-.,"
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$'+%.'"9,'"6-(%.'".'/%.)-)'"'+")-&,((-T
L"'+">-3,"9'"$-+4),+C'%+,"(A'((4$'+-$,+)%"
$,9'%" +%+" 9,6," $-'" ,33,.," '+>,.'%.,"
9,(";0v"9,("6-(%.,"+%$'+-(,2

O.,35.'C'%+'" .,(-)'6," -:('" -//-.,55@'" 9'"
'((4$'+-C'%+,
[('"-//-.,55@'"'((4$'+-+)'"9,6%+%",33,.,"
5%((%5-)'" '+" /%3'C'%+'" )-('" 9-" .,+9,.,"
3,$/('5'"(,"%/,.-C'%+'"9'"$-+4),+C'%+,E"
,"9-"+%+"5%3)')4'.,"/,.'5%(%"+q"/,.":('"
%/,.-)%.'"+q"/,.":('"4),+)'2
O,." .')-.9-.," '("9,5-9'$,+)%"9,(" >(433%"
(4$'+%3%" 6',+," 5%+3':('-)%" (A4)'('CC%" 9'"
(-$/-9," -" .'9%))%" 9,5-9'$,+)%" ," 9'"
-//-.,55@'"9'" '((4$'+-C'%+,"5%+":.-9%"
9'"/.%),C'%+," HO"?;2" H(" )'/%"9'":.-9%"9'"
/.%),C'%+," 9,6," ,33,.," '+%().," 35,()%"
3'-" '+" &-3," -((," 5%+9'C'%+'" -$&',+)-('"
^4$'9')*E" /%(6,.%3')*E" ,55p_" 9,("
(%5-(,E"3'-"'+"&-3,"-(")'/%"9'"'$/'-+)%"9'"
3/,:+'$,+)%"'+5,+9'"'+3)-((-)%2
O,." ('$')-.," '(" >,+%$,+%"
9,((A-&&-:('-$,+)%E" 3%/.-))4))%" +,((,"
C%+," /'J" 5.')'5@," /,." :('" 4),+)'" ^35-(,E"
:.-9'+'_E" (-" +%.$-"R]H" B071" 5%+3':('-"
4+-"3,.',"9'"/.%66,9'$,+)'"'+3)-((-)'6'Z
'+3)-((-.," -//-.,55@'" '((4$'+-+)'" $4+')'"
9'" 35@,.$'" 9'>>%+9,+)'" ^)4&'E" 5%//,E"
:(%&'E" ,55p_" '+" $%9%" 9-" .'94..," (-"
(4$'+-+C-"9,((,"3%.:,+)'"(4$'+%3,E"%().,"
5@,"/.%),::,.," (," (-$/-9,"3),33,"9-"
,6,+)4-('"4.)'T
'+3)-((-.,"(-$/-9,"9'"('$')-)-"/%),+C-","
$%()%"9'3).'&4'),T
35,:(',.,"/-6'$,+)'E"/-.,)'","-..,9'"5%+"
34/,.>'5'"%/-5@,T
9'3/%..," :('" -//-.,55@'E" /,." D4-+)%"
/%33'&'(,E"'+"$%9%"5@,"(-"(%.%".'>(,33'%+,"
34((,"34/,.>'5'"+%+"5%'+5'9-"5%+"D4,((-"
9'"+%.$-(,"%33,.6-C'%+,"9,:('"4),+)'T
9'3/%..," :('" -//-.,55@'E" /,." D4-+)%"
/%33'&'(,E"3,5%+9%"(,"('+,,"/.,>,.,+C'-('"
9'"3/%3)-$,+)%"9,:('"4),+)'2
O,.",6')-.,"(%"3>-.>-((-$,+)%"^'+"5-3%"9'"
(-$/-9,">(4%.,35,+)'"94.-+),"'(">'+,"6')-"
9,((," (-$/-9,E" 4)'('CC-.," 3'3),$'" 5%+"
9'3'+3,.C'%+,"-4)%$-)'5-"9,((-"(-$/-9-"
,3-4.')-2

H((4$'+-C'%+,"9,((,"&-+5@'+,
M-"+%.$-"3'"/.,$4.-"9'"5%+3':('-.,"4+-"
/-.)'5%(-.," 54.-" +,((A'((4$'+-C'%+," 9,'"
&%.9'" 9,((," &-+5@'+,E" >%.+,+9%" 4+-"
/-.)'5%(-.,"9'3/%3'C'%+,"/,."(,"&-+5@'+,"
'+"3%)),..-+,-E"+,((,"D4-('"(-"5%((%5-C'%+,"
9,:('"-//-.,55@'"'((4$'+-+)'"9,6,",33,.,"
3)49'-)-" '+" $%9%" )-(," 5@," (A%$&.-"
9,'" /-33,::,.'" /.%',))-)-" 34(" 5':('%"
9,((-" &-+5@'+-" +%+" 9,),.$'+'" 9'>>'5%()*"
+,((A-55,9,.,"-((,"6,))4.,2"H(".-//%.)%").-"
(A'((4$'+-$,+)%"9,'"&%.9'"9,((,"&-+5@'+,"
$'34.-)%" '+"-33,+C-"9'"6,'5%('","D4,((%"
9,:('" -55,33'" 9,'" 6,'5%('" 9,6," ,33,.,"
5%$/.,3%").-"!","!#B2

H((4$'+-C'%+,"9,((,"35-(,
c%$,":'*",6'9,+C'-)%E"'+"5%..'3/%+9,+C-"
9,((,"35-(,E"6-"'++-(C-)%"'("5%,>>'5',+),"9'"
.'>(,33'%+,E" 6-" ('$')-)%" (A-&&-:('-$,+)%"
,"6-++%" >-))'"9'3)'+:4,.,"5@'-.-$,+)," '"
3'+:%('":.-9'+'"-)).-6,.3%"4+-"9'>>,.,+C-"
9'" (4$'+-+C-" ).-" -(C-)-" ," /,9-)-2" ],("
5-3%" 9'" 35-(," ,3),.+,E" 5@," 9'" +%)),"
9,6%+%",33,.,"'((4$'+-),"-.)'>'5'-($,+),E"
'(" ('6,((%" 9'" '((4$'+-$,+)%" 9,6," ,33,.,"
-($,+%" 4:4-(," -" D4,((%" 9,((-" C%+-"
5'.5%3)-+),"'((4$'+-)-"-.)'>'5'-($,+),2

H((4$'+-C'%+,"9,((,":-((,.',
],((," :-((,.'," 9,6," ,33,.," /.,6'3)-"
4+A'((4$'+-C'%+,"9'"3'54.,CC-"^/.%:,))-)-"
/,."'(">4+C'%+-$,+)%"-"(45'"+%.$-($,+),"
-55,3,_" )-(," 9-" /,.$,)),.,E" '+" 5-3%"
9'" >%.C-)-" ,6-54-C'%+," 9,'" ).,+'E"
(A'+9'6'94-C'%+," 9,((-" 3,:+-(,)'5-" ," 9,("
/,.5%.3%" 9'" ,$,.:,+C-" 9-" 3,:4'.,2"
M4+:%" )4))-" (-" ('+,-" 9,6%+%" ,33,.,"
9'3/%3)," %//%.)4+,"/.,3,"9'" 5%..,+),"
-9" 43%" '+943).'-(," 5@," 5%+3,+)-+%E"
'+" 5-3%" 9'" +,5,33')*E" 9'" -('$,+)-.,"
-//%3')," (-$/-9," /%.)-)'('" %" $%&'('2"
R+A'((4$'+-C'%+," 34//(,$,+)-.," 9,6,"
,33,.," /.,6'3)-" +,((," C%+," '+),.,33-),"



!!

!"#$%&#' () (*+,-

+.) (*+,-!"#$%&#'

/$"0' *) (*+,-

+)) (*+,-/$"0'

/"0'1"$$'223 *) (*+,-

+)) (*+,-/"0'1"$$'223

!&40&'55'6&' *) (*+,-

+)) (*+,-!&40&'55'6&'

7'88"#&#3 () (*+,-

+.) (*+,-7'88"#&#3

9366&:3&1'1;"22"44&1;':3#"0& *) (*+,-

+)) (*+,-
* -)

.)

+,+)

+,+)*

9366&:3&1'1;"22"44&1;':3#"0&

/5"8&3#&12355'66"#''

9"<<&#"<'#5&1&#14"00'6&"

83#"1:"1&00=<&#"6'
&00=<&#"<'#531<':&3

#3<&#"0'
>#1?0@A

=#&B36<&5"
C

6'2"1:'&1$3036&
D"

#36<"1CEFG)HI1J15"K'00"1L"036&1&00=<&#35'$#&$&1<&#&<&1:"16&2;'55"6' <&2=6"5&1"1+)1$<1:"01;"L&<'#53

9-"$-+%6.,"%"$-+4),+C'%+,2

H((4$'+-C'%+," 9,'" 5-$$'+-$,+)'" 9'"
34/,.>'5',
H+"5-3%"9'">%.C-)-",6-54-C'%+,"9,'").,+'E"
(A'((4$'+-C'%+," 9,'" 5-$$'+-$,+)'" 9'"
34/,.>'5'," ^4)'('CC-)'" /,." (A,6-54-C'%+,_"
9,6," /,.$,)),.," 9'" '+9'6'94-.," (-"
3,:+-(,)'5-","'("/,.5%.3%"9-"3,:4'.,2

M-" +%.$-" +%+" .'34()-" -))4-($,+)," 9,("
)4))%" .'3/,))-)-Z" '" 3%>>'))'" ," '(" /-6'$,+)%"
/.,3,+)-+%"4+"5%,>>'5',+),"9'".'>(,33'%+,"
/-.'" -" C,.%" /,.5@q" ,+).-$&'" 3%+%" 9'"
5%(%.,"+,.%","(A'((4$'+-$,+)%"%35'((-").-"
:('" B0" ," '" !<0" (4W" (4+:%" (-" /.%>%+9')*"
^<EB?"$_"9,((-"&-+5@'+-2

#]%.$-"R]H"B071"|")-&,((-"6-(%.'"'((4$'+%),5+'5'"$'+'$'"9-".'3/,))-.,"$'34.-)'"-"!0"5$"9-("/-6'$,+)%

)2!")-&,((-"9,((,"+%.$-)'6,
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8.4/
illuminazione
esistente

H(" 3'3),$-" 9'" '((4$'+-C'%+," -))4-(," 9,((-"
3)-C'%+,"N"5%3)')4')%"9-"=B"-//-.,55@'"
Y4.-" M%+:" M'>," R+'6,.3-(" L" (-$/-9,"
>(4%.,35,+)'" ).'L>%3>%.%" ('+,-.'" 5%+"
/%),+C-"/-.'"-";B"mE" >(433%" (4$'+%3%"
/-.'" -" ;000" ($E" ,>>'5',+C-" /-.'" -" B?"
($#mE"),$/,.-)4.-"5%(%.,"/-.'"-"=000"
i",".,3-"5.%$-)'5-"9,((AB0v2"
a/,5'>'5@,"),5+'5@,Z
L"(4+:@,CC-"-//-.,55@'%Z"!;00"$$
L"9'-$,).%"-//-.,55@'%Z"8?"$$
L"9'3)-+C-").-"94,"(-$/-9,Z"!0;0"$$
L" -(),CC-" 9'" '+3)-((-C'%+," -//-.,55@'%"
^9-"),..-_Z"8<00"$$
L" 9'$'+4C'%+," 9,(" >(433%" 9%64)-" -("
/%.)-(-$/-9-Z"!0v
L"/%),+C-")%)-(,"}";Bm"W"=B"(-$/-9,"
}"81=B"m
L"5%+34$%"}"8E1=B"im#@
L"5%+34$%":'%.+-(',.%"^!7@_"}";8EB7?"
im#@
L" 5%3)%" :'%.+-(',.%"}";8EB7?"im#@" W"
0E8=1",4.%"}"!<E0?;",4.%
]%+%3)-+)," (-" +%.$-" /.,6,9-" !80" (W"
$,9'"(4+:%"(-"&-+5@'+-E"@%".'(,6-)%E"5%+"
(A-43'('%"9'"4+"(4W$,).%E"4+"'((4$'+-$,+)%"
6-.'-&'(," ).-" :('" B0" ," '" !<0" (W" (4+:%" (-"
/.%>%+9')*"9,((-"&-+5@'+-2



+ Aurora long life universal

potenza 58w

t° colore 4000° K
ra 80

?"!$'-0@&+*($A0&1+5&$6&50*+



/117116lunghezza apparecchio 1500 mm
diametro apparecchio 26 mm

distanza tra due apparecchi 1050 mm
altezza da terra 2300 mm

numero apparecchi 48
48 lampade x 58w = 2748 w

consumo 2,748 kw/h
consumo giornaliero (19h) 52,896 kw/h

costo giornaliero illuminazione 13,065 euro

/
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9/
la

luce

-?$0?"$C'!*"'.-+.$##"'7-+(&%$+#&)"'("')*.$



9.1/
luce

H(" ),.$'+," (45," 9,.'6-" 9-(" (-)'+%" (4W" ,9"
,3/('5-"4+">,+%$,+%">'3'5%"%+94(-)%.'%"
9'"+-)4.-",(,)).%$-:+,)'5-2"
R+">-35'%"9'"(45,"N"'+>-))'"5%$/%3)%"9-"
4+" '+3',$,"9'"%+9,",(,)).%$-:+,)'5@,"
).-36,.3-('" .'3/,))%" -((-" 9'.,C'%+," 9'"
/.%/-:-C'%+,2"M-" . - 9 ' - C ' % + ,"
,(,)).%$-:+,)'5-"N"94+D4,"5-.-)),.'CC-)-"
9-"94,":.-+9,CC,">'3'5@,Z"U(-"(4+:@,CC-"
9A%+9-V"," (-" U>.,D4,+C-VZ" (-" (4+:@,CC-"
9A%+9-" N" (-" 9'3)-+C-E" ,3/.,33-" '+"
+-+%$,).'E"/,.5%.3-"9-((A%+9-"94.-+),"
4+" 5'5(%" 5%$/(,)%" 9'" %35'((-C'%+,T" (-"
>.,D4,+C-"N" '("+4$,.%"9'"5'5('"5%$/(,)'"
9'" %35'((-C'%+," 5@," -66,+:%+%" '+" %:+'"
3,5%+9%2" MA'+3',$," 9,((," .-9'-C'%+'"
5%+%35'4)," N" .-//.,3,+)-)%" +,((%"
3/,)).%",(,)).%$-:+,)'5%2
c'K" 5@," +%'" 9,>'+'-$%" 5%$," (45," N"
(-"/%.C'%+,"6'3'&'(,"-((A'+),.+%"9'"D4,3)%"
3/,)).%" ,9" N" -//.%33'$-)'6-$,+),"
5%$/.,3%").-"'"=00",9"'"100"+-+%$,).'"
9'"(4+:@,CC-"9A%+9-E"%66,.%").-"'"1;0",9"
'"=<0"X@C"9'">.,D4,+C-2"X4))-6'-"'(".-+:,"
6'3'&'(," 6-.'-" 9-" /,.3%+-" -" /.,3%+-E"
-..'6-+9%">'+%"-'"1<0"+-+%$,).'","D4'+9'"
-66'5'+-+9%3'" -:('" '+>.-.%33'" %//4.,"
/-.),+9%" 9-'" <B0" +-+%$,).'" ," D4'+9'"
-66'5'+-+9%3'"-:('"4().-6'%(,))'2"
H+"D4,3)%"3/-C'%"-((A'+),.+%"9,((%"3/,)).%"
,(,)).%$-:+,)'5%" (A-//-.-)%" 6'3'6%"
4$-+%"5%9'>'5-"(,".-9'-C'%+'"/.%6,+',+)'"
9-((A,3),.+%" ," (," ).-3>%.$-" '+" 3,:+-('"
+,.6%3'"9-"'+6'-.,"-("5,.6,((%"5@,E"-"34-"

6%()-E"('").-945,"'+"'$$-:'+'2"
M-" (45,E" 5%$," )4))," (," %+9,"
,(,)).%$-:+,)'5@,E" '+),.-:'35,"
5%+" (-" $-),.'-2" H" >,+%$,+'" 5@,"
/'J" 5%$4+,$,+)," '+>(4,+C-+%" %"
'$/,9'35%+%" (-" ).-3$'33'%+," 9,((-"
(45," -)).-6,.3%" (-" $-),.'-" 3%+%Z"
(A-33%.&'$,+)%E"(-"9'>>43'%+,"̂ 35-)),.'+:_E"
(-" .'>(,33'%+," 3/,54(-.," %" 9'>>43-E" (-"
.'>.-C'%+,"," (-"9'>>.-C'%+,2"M-" .'>(,33'%+,"
9'>>43-"9-"/-.),"9,((,"34/,.>'5'E"9-"3%(-"
%" 5%$&'+-)-" 5%+" (A-33%.&'$,+)%E" N"
'(" /.'+5'/-(," $,55-+'3$%" -)).-6,.3%"
'(" D4-(," :('" %::,))'" 3'" .'6,(-+%" -'" +%3).'"
%55@'E" $,+).," (-" 9'>>43'%+," 9-" /-.),"
9,((A-)$%3>,.-" N" .,3/%+3-&'(," 9,((-"
(4$'+%3')*"9,("5',(%2
a,&&,+," +,((A,(,)).%$-:+,)'3$%"
5(-33'5%" (-" (45," 3'-" 9,35.'))-" 5%$,"
4+A%+9-E" (A-66,+)%" 9,((-" $,55-+'5-"
D4-+)'3)'5-" -:('" '+'C'" 9,(" ``" 3,5%(%"
@-" /,.$,33%" 9'" 5-/'.," 5@," D4,3)-"
/%33',9," -+5@," /.%/.',)*" )'/'5@,"
9,((,"/-.)'5,((,","9'" 3/',:-.," >,+%$,+'"
5%$," (A,>>,))%" >%)%,(,)).'5%2" ],((-" >'3'5-"
$%9,.+-" (-" (45," ^," )4))-" (-" .-9'-C'%+,"
,(,)).%$-:+,)'5-_" 6',+," 9,35.'))-"
5%$,"5%$/%3)-"9-"D4-+)'"9,("5-$/%"
,(,)).%$-:+,)'5%"5@'-$-)'">%)%+'2
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9.1.1/
fenomeni

della 
luce
c%$," -&&'-$%" 3/',:-)%" /%5%" 3%/.-"
(-" (45," '+),.-:'35," 5%+" (-" $-),.'-"
-)).-6,.3%"9'6,.3'">,+%$,+'">'3'5'E"-(54+'"
9,'" D4-('" 3%+%" ,33,+C'-('" /,." 5-/'.,"
5%$,"(-"(45,"3'"9'>>%+9,"-"/-.)'.,"9-"4+-"
>%+),"(4$'+%3-2"O,."/.'$%"-+-('CC'-$%"'("
>,+%$,+%" 9,((A-33%.&'$,+)%E" ,33%" 3'"
.,-('CC-" D4-+9%E" /%3)-" 4+-" /%.C'%+,"
9'" $-),.'-" -" 5%+)-))%" 5%+" .-9'-C'%+,"
,(,)).%$-:+,)'5-E" ,33-" N" '+" :.-9%"
9'" -33%.&'.," ,+,.:'-" 9-((-" .-9'-C'%+,"
3),33-2" X-(," -33%.&'$,+)%" N" >4+C'%+,"
+%+" 3%(%" 9,((-" +-)4.-" 9,((-" $-),.'-E"
$-" -+5@," 9,((-" .-9'-C'%+," ," '+"
/-.)'5%(-.,"9,((-"34-"(4+:@,CC-"9A%+9-2"
H(" $-),.'-(," /%3)%" '+" .,(-C'%+," 5%+" (-"
.-9'-C'%+," (4$'+%3-" /%).*" -33%.&'.,"
3%(%" -(54+," (4+:@,CC," 9A%+9-" 9,((%"
3/,)).%".,3/'+:,+9%+,"-().,2"c%3P"3,"(,"
(4+:@,CC," 9A%+9-" 3-.-++%" )%)-($,+),"
.,3/'+),"(A%::,))%".'34(),.*"+,.%E"$,+).,"
3," 3-.-++%" )4))," -33%.&')," ,33%"
.'34(),.*" &'-+5%E" '+" 5-3%" 9'" /-.C'-(,"
-33%.&'$,+)%" '(" $-),.'-(," 3-.*" 9,("

5%(%.,"9,((-"(4+:@,CC-"9A%+9-".,3/'+)-2

R+"3,5%+9%" >,+%$,+%"N" (-" .'>.-C'%+,E"
,33-"-66',+,"D4-+9%"4+A%+9-"(4$'+%3-"
/-33-"9-"4+"$,CC%"5%+"4+" '+9'5,"9'"
.'>.-C'%+," -" 4+"$,CC%" 5%+" 4+" 9'6,.3%"
'+9'5,"9'" .'>.-C'%+,2"a4("&%.9%"9,'"94,"
$,CC'" (-" 6,(%5')*" 9'" >-3," 9,((A%+9-"
N" $%9'>'5-)-E" 5-$&'-" 9'.,C'%+," ," (-"
34-" (4+:@,CC-" 9A%+9-" N" -4$,+)-)-"
%" 9'$'+4')-" $,+).," (-" 34-" >.,D4,+C-"
.'$-+,"5%3)-+),2"O,.",3,$/'%E" '" .-::'"
9'" (45," 3'" .'>.-+:%+%" D4-+9%" ,+).-+%"
%" ,35%+%" 9-(" 6,).%T" (-" 5%$/.,+3'%+,"
9'" D4,3)%" 5%+5,))%" @-" 5%+3,+)')%"
(A'+6,+C'%+,"9,((," (,+)'" ,"9,(" ),(,35%/'%"
-" .'>.-C'%+,E" '+%().," )-(," >,+%$,+%" N"
-((-" &-3," 9'" 9'6,.3'" >,+%$,+'" 5('$-)'5'E"
5%$," (A-.5%&-(,+%" %//4.," '(" $'.-::'%"
9,+%$'+-)%"U>-)-$%.:-+-V2

R+A%+9-" (4$'+%3-" D4-+9%" 5%(/'35,"
4+-"34/,.>'5',"9-"(4%:%"-").,">,+%$,+'"
>'3'5'E" (-" .'>(,33'%+,E" (A-33%.&'$,+)%"," (-"
).-3$'33'%+,E"D4'+9'"4+-"/-.),"9'"D4,3)-"
,+,.:'-" (4$'+%3-" 6',+," ).-3$,33-"
9-((A%::,))%E"+,("5-3%"9'"4+"6,).%"5'.5-"
'(" 70vE" 4+-" /-.)," 6',+," -33%.&')-E"
3,$/.,"+,("5-3%"9'"4+"6,).%"4+"+4$,.%"
5@,"3'"-//.%33'$-"-((%"0v",9"4+-"/-.),"
.'>(,33-E"+,("+%3).%"5-3%",3,$/'%"5'.5-"
'(" !0v2" I4,3)A4()'$%" >,+%$,+%E" (-"
.'>(,33'%+," /4K" -66,+'.," 3,5%+9%" ).,"
$%9-(')*E"9'>>43-"%"3/,54(-.,E"+,("/.'$%"



72!".'>.-C'%+,"9,((-"(45,
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5-3%"3,"4+".-::'%"9'"(45,"5%(/'35,"4+-"
34/,.>'5'," ,33-" 3/-./-:(',.*" '(" .-::'%"
'+" $%(),/('5'" 9'.,C'%+'E" 5.,-+9%" 4+-"
9'>>43'%+," 9,((-" (45," ," )-(," 34/,.>'5',"
/.,+9,.*" '(" +%$," 9'" 34/,.>'5',"
(-$&,.)'-+-2"],("3,5%+9%"5-3%"'+6,5,"
'(" .-::'%" 3-.*" .'>(,33%" 3/,54(-.$,+),E"
5%$,"/,."4+%"3/,55@'%"-//4+)%"5%+"
4+" -+:%(%" 9'" ,$'33'%+," /-.'" -(" 34%"
-+:%(%"9'"'+5'9,+C-E"'("),.C%"N"4+"$'W"9,'"
/.'$'" 94,2" F'5-/')%(-+9%" 3'" /%33%+%"
-6,.,").,")'/'"9'".'>(,33'%+,Z
w.,:%(-.,E" '" .-::'" (4$'+%3'" 5%(/'35%+%"
4+-"34/,.>'5',",9"-+:%(%"9'"'+5'9,+C-","
9'".'>(,33'%+,"3%+%"4:4-('
w9'>>43-E"(-"34/,.>'5',"N"%/-5-","D4'+9'"'"
.-::'"3'".'>(,))%+%"'+")4)),"(,"9'.,C'%+'
w$'3)-E" (-" (45," 3'" 9'>>%+9," '+" )4))," (,"
9'.,C'%+'"$-"'+"$-+',.-"/-.)'5%(-.,"6,.3%"
(-"9'.,C'%+,"9,((-".'>(,33'%+,".,:%(-.,2
Y+-(%:-$,+)," -+5@," (-" ).-3$'33'%+,"
9,((-"(45,"/4K"-66,+'.,"3,5%+9%"9'6,.3'"
$,)%9'Z
w9'.,))-E" '(" $,CC%" (-35'-" /-33-.," 4+"
6-(,.,"'+"/,.5,+)4-(,"/.%33'$%"-("!00vE"
N"'("5-3%"9,("6,).%","9,((-"/(-3)'5-
w9'>>43-E" (-" (45," D4-+9%" ,35," 9-("
$,CC%" 3'" /.%/-:-" '+" )4))," (," 9'.,C'%+'E"
,>>,))%"%/-('+%
w$'3)-E"(-"(45,"3'"9'>%+9,"'+")4)),"9'.,C'%+'"
$-" '+" $-+',.-" /.'6'(,:'-)-" 3,5%+9%" (-"
9'.,C'%+,"9,("$,)%9%"9'.,))%



9.2/
la luce

il colore
e 

il nostro
corpo

H(" .-//%.)%" ).-":('" ,33,.'" 4$-+'E" (-" (45,"
," '" 5%(%.'" ).%6-" (," 34," .-9'5'" +,(" (,+)%"
5-$$'+%",6%(4)'6%"5@,"@-"/%.)-)%"-((%"
36'(4//%"9,((-"+%3).-"3/,5',2"M,").-55,"
9'"D4,3)-"/.%>%+9-"5%++,33'%+,"3%+%"
.'(,6-),"9-"-(54+,">%+9-$,+)-('">4+C'%+'"
&'%(%:'5@," 9,(" +%3).%" %.:-+'3$%Z" '+"
/.'$%"(4%:%"9-((%"36'(4//%E">'+"9-'"/.'$'"
$,3'" 9'" 6')-E" 9,((," 5-/-5')*" /,.5,))'6,E"
9,((-"9'35.'$'+-C'%+,","9,((,"/.,>,.,+C,"
9,'"5%(%.'2"I4,3),"5%$/,),+C,"@-++%E"
9-" 4+" (-)%E" 5-.-)),.'3)'5@," 4+'6,.3-('E"
9-((A-().%" /.,3,+)-+%" 3/,5'>'5')*"
/.%/.'," 9,((," 3'+:%(," 54()4.," 4$-+,2"
Q-" (A'+>(4,+C-" 9,((-" (45," 34(" +%3).%"
5%./%" +%+" 3'" $-+'>,3)-" 3%(%" /,."
D4-+)%" .':4-.9-" (-" >4+C'%+," 6'3'6-Z"
+%+" /%).,$$%" -6,.,E" -9" ,3,$/'%E"
5-(5'>'5-C'%+,","D4'+9'">%.$-C'%+,"9,((,"
%33-" 3,+C-" (A,3/%3'C'%+," -((-" (45," %E"
-+5%.-E" '$/%.)-+)'" .')$'" &'%(%:'5'" 3%+%"
'+>(4,+C-)'" 9-(" 5'5(%" +%)),#:'%.+%E"&4'%#"
(45,"5%++,33'"-((,">4+C'%+'E"-+5%.-"3%(%"
/-.C'-($,+),"5%+%35'4),E"9,((-":@'-+9%(-"
/'+,-(," 3')4-)-" +,((-" /-.)," '+),.+-"
9,((-" +%3).-" 35-)%(-" 5.-+'5-2" I4,3)%"
-//.%55'%"&'%(%:'5%",9",6%(4C'%+'3)'5%E"
&-3-)%"34((-",6%(4)'%+-.\"/3\5@%(%:\E"5'"
>-" .'>(,)),.," 34"5%$," (," +%3).," >4+C'%+'"
/3'5@'5@," 9'" &-3,E" D4-('" -9" ,3,$/'%"
(," ,$%C'%+'E" (-" $,$%.'-E" (A-)),+C'%+,E"
3'" 3'-+%" %.:-+'CC-)," 3%))%" (-" 3/'+)-" 9'"
/.,33'%+'" -$&',+)-('" 5%++,33," 5%+" (-"
(%))-"/,."(-"3%/.-66'6,+C-","(%"36'(4//%2"

MA-$&',+)," +-)4.-(," 5@," 5'.5%+9-6-"
'" +%3).'" /.%:,+')%.'" ,.-" '+)'$-$,+),"
5-.-)),.'CC-)%"9-((-" 6-.'-&'(')*" 9,((-" (45,"
-$&',+)-(,","9,'"5%(%.'"5%++,33'"-'"6-.'"
$%$,+)'" 9,((-" 6')-" D4%)'9'-+-Z" (A-(&-E"
'(" ).-$%+)%E" (," :,('9," +%))'" '+6,.+-('E" (-"
(4$'+%3')*"9,((-"/.'$-6,.-E"'"5-(9'":'%.+'"
,3)'6'2" M-" +%3).-" 3,+3'&'(')*E" +%+" 3%(%"
>'3'5-"$-" -+5@," /3'5%(%:'5-E" -((-" (45,"
).%6-" D4'+9'" &-3'" -+)'5@," ," /.'$-.',2"
fA-().%" 5-+)%E" (-" 3/,5'," 9,((A4%$%"
3-/',+3" '+" ,6%(4C'%+," 3'" 5-.-)),.'CC-"
-+5@," /,." (A,(,6-)%" 36'(4//%" 3%5'-(,2"
M,"&-3'" &'%(%:'5@,"9,((-" +%3).-"$,+),"
3'" 5%3)')4'35%+%" D4'+9'" -+5@," 3%))%"
(-" /.,33'%+," 9,((A-$&',+)," 54()4.-(,Z"
'" :.4//'" 5@," 3'" >%.$-+%"/,." 5-55'-.,E"
/,." /.,:-.,E" /,." >,3),::'-.,E" /,."
5%%/,.-.,2" Y+5@," D4,3)'" $%$,+)'"



/125124

3%5'-('" >%+9-$,+)-('" 3%+%" /,.$,-)'"
9-((-" /.,3,+C-" 9,((-" (45," ," 9,'" 5%(%.'Z"
'(" >4%5%E" '"9.-//'" .')4-('E" (,"-.$'"9'/'+),E"
(,"/'))4.,".4/,3).'2"M45,","5%(%.'"5%3P"3'"
-33%5'-+%" /.%>%+9-$,+)," -((," >%.$,"
9,((-"54()4.-2"H"(%.%"-3/,))'">'3'5'","+-)4.-('"
3'"'+),.3,5-+%"'+"$%9%"'+,3).'5-&'(,"5%+"
(-"(%.%">4+C'%+,"3%5'-(,","5%+"'("$%+9%"
9,((A-.)'>'5'-(,E" /.%9%))-" 9-((A4%$%2" Q-"
+%+" /,." D4,3)%" (-" (45," ,9" '(" 5%(%.,"
/,.9%+%" (-" (%.%" 6-(,+C-" /.'$-.'-2" Y("
5%+).-.'%E" (-" -$/('>'5-+%2" M-" +%3).-"
'9,+)')*" '+>-))'" 3'" 36'+5%(-" 3,$/.," /'J"
9-:('" -3/,))'" &'%(%:'5'" /,." 5%++,)),.3'"
5%+" (-" 54()4.-" ," 5%+" :('" %::,))'" 5@,"
5'" 5'.5%+9-+%Z" '(" &-$&'+%" 3'" 36'(4//-"
'+),.-:,+9%" 5%+" (," '9,,E" '" 3'$&%('E" :('"
-.),>-))'2"
c%$,"3'"N"6'3)%E"'("$%+9%"9,((A-.)'>'5'-(,E"
'+),3%" +,'" 34%'" -3/,))'" /'J" /.%>%+9'" N"
'+).'3%"9-((-"/.,3,+C-"9'"-3/,))'"5.%$-)'5'"
,"(4$'+%3'Z"5'K"6-(,6-"+%+"3%(%"+,((,">-3'"
/'J"-+)'5@,"9,((-"3)%.'-"9,((A4%$%"%"/,."
(," 3%5',)*" ).-9'C'%+-('E" $-" 6-(," -+5@,"
%::'E" +,((-" 3%5',)*"5%+),$/%.-+,-2" H+"
D4,3)%" 3,+3%E" /,+3'-$%" -((A-$&',+),"
9%$,3)'5%"9%6,"3'"36'(4//-+%":('"->>,))'"
9,((," .,(-C'%+'" >-$'('-.'E" -((A-$&',+),"
35%(-3)'5%"9%6,"5.,35%+%"'"+%3).'"$%+9'"
5%:+')'6'" ," $%)'6-C'%+-('E" -((A-$&',+),"
+-)4.-(," ," -.)'>'5'-(," 9%6," /-33'-$%"
'(" +%3).%" ),$/%" ('&,.%" ," 5%()'6'-$%" (,"
+%3).,",$%C'%+'2"Q-"/,+3'-$%"-+5@,"
-:('" %::,))'" 5@," 5'" 3%+%" /'J" 5-.'E" 9-'"
/.'$'" :'%5@'" -9" 4+-" 5-.)%('+-E" 9-" 4+"
-&')%"-9"4+"('&.%"9-"54'"+%+"/%33'-$%"
9'3)-55-.5'Z" '(" (%.%"43%",9" '(" .'5%.9%"9,("
(%.%"43%"+,("/-33-)%"3'"-33%5'-+%E"/'J"
%"$,+%"5%+3-/,6%($,+),E"-((-"(45,",9"
-("5%(%.,E"+%+")-+)%"9,((-"$-),.'-"9-"54'"
3%+%" 5%$/%3)'E" D4-+)%" 9,((A-$&',+),"
>'3'5%","3%5'-(,"'+"54'"('"-&&'-$%"4)'('CC-)'"
,9"-&&'-$%"35%/,.)%","5%3).4')%"'("(%.%"
6-(%.,"3'$&%('5%2"h"D4'+9'"5%$,"3,"/,."
>-.">4+C'%+-.,"&,+,"'("+%3).%"5%./%E"/,."
5%3).4'.," (-" +%3).-" '9,+)')*E" /,." 43-.,"
&,+," ,9" '+" $%9%" 3,+3-)%" '(" +%3).%"
-$&',+)," 3%5'-(," -6,33'$%" &'3%:+%"
9,((-" (45," ," 9,(" 5%(%.," /.,3,+)'" +,("

$%+9%"+-)4.-(,","-.)'>'5'-(,"%E"/,."$,:('%"
9'.,E"-6,33'$%"&'3%:+%"9,((-" (45,"5@,"
/'J"-$'-$%E"5@,"/'J"5%+%35'-$%"5@,"
/'J" 3'-$%" '+":.-9%"9'" 5%++,)),.,"5%+"
+%'" 3),33'E" 5%+" (," +%3).," ,3/,.',+C,"
/-33-),E" 5%+" '(" +%3).%" 3,+3%" 9,("
$%+9%2" X.-" (," '++4$,.,6%('" /%33'&'(')*"
9'" (45,","9'"5%(%.,"5@," '("$%+9%">'3'5%"
,"'("$%+9%"-.)'>'5'-(,"5'"%>>.%+%E"%:+4+%"
9'"+%'E"+,("5%.3%"9,((-"34-",3'3),+C-E"+,"
3,(,C'%+-"-(54+,E"3/,5'>'5@,E"/,.3%+-('E"
-$-)," ," 9%)-)," 9'" 3,+3%" /.%>%+9%2"
I4,3)," 35,()," 3,:4%+%" /.,5'3'" >'(%+'E"
5%((,:-)'" -(" +%3).%" &,+,33,.," >'3'5%E"
-((," +%3).," $%)'6-C'%+'" /'J" '+),.+,E"
-'" +%3).'" 3)-)'" ,3/,.',+C'-('" %))'$-('E" -("
+%3).%" 3,+3%" 9'" 5%((,:-$,+)%" 5%+" :('"
-().'","9'"5%+).%((%"%.9'+-)%","&,+,6%(%"
9,("$%+9%" ,3),.+%2" S55%" D4'+9'" 5@,"
9%&&'-$%" /-.(-.," +%+" 9,((-" (45," ,"
9,(" 5%(%.," $-" 9,((," (45'" ," 9,'" 5%(%.'E"
%:+4+%" /%),+C'-($,+)," 9'6,.3%" /,."
5'-354+"'+9'6'94%","/,."5'-354+":.4//%"
+,'"9'>>,.,+)'"$%$,+)'"9,(">(4'.,"9,((,"(%.%"
,3'3),+C,2"h"5%$,"3,"5'">%33,"4+-"3%.)-"
9'" ,3':,+C-" 6,.3%" (-" 9'>>,.,+C-E" 4+-"
3/,5',"9'"9'.'))%E"5@,"9,.'6-"9-((,"+%3).,"
3)%.',"&'%(%:'5@,E"/3'5%(%:'5@,","3%5'-('E"
-9"4+-" (45,"/,.3%+-(,E" '..'/,)'&'(,E"5@,"
.'3/,))-" (-" 9'6,.3')*" 9,((," ,3/,.',+C,"
'+9'6'94-('","9,((,",3/,.',+C,"9,'":.4//'"
9'" 54'" >-55'-$%" /-.),E" (-" >-$':('-E" :('"
-$'5'E"'"5%$/-:+'"9'":'%5%","9'"(-6%.%E"
:.4//'" 5%+" 54'" -&&'-$%" 5%+9'6'3%" ,"
5%+)'+4'-$%"-"5%+9'6'9,.,"'("3,+)'$,+)%"
9,((-"+%3).-"'9,+)')*","(%"36%(:,.3'"9,((,"
+%3).,"-))'6')*"D4%)'9'-+,2"



9.2.1/

della
luce

sul nostro
orga

nismo

M-" (45," .-//.,3,+)-" /,." '(" $%+9%"
6'6,+)," 4+" ,(,$,+)%" -33%(4)-$,+),"
+,5,33-.'%2" M-" +%3).-" 3%/.-66'6,+C-"
9'/,+9,"9-((-"(45,"3'-"'+9'.,))-$,+),"r"3'"
/,+3'"-'"5'5('"&'%(%:'5'"9,((,"/'-+),","9,:('"
-+'$-('"9,("/'-+,)-"r"3'-"9'.,))-$,+),2"Y"
)')%(%"9'",3,$/'%"N"'$/%.)-+),".'5%.9-.,"
94," -3/,))'" 9,((-" .,(-C'%+," 9'.,))-" ).-"
(45," ," >4+C'%+-$,+)%" 9,((A%.:-+'3$%"
4$-+%Z"

wM-"6')-$'+-"f"
c%+" D4,3)%" ),.$'+," 3'" '+9'5-" 4+"
:.4//%" 9'" 3%3)-+C," 5%..,(-)," -6,+)'"
$%(),/('5'" >4+C'%+'E" (-" /.'+5'/-(," 9,((,"
D4-('" 5%+5,.+," '(" $,)-&%('3$%" 9,("
5-(5'%" ," D4'+9'" (-" 5%..,))-" .,:%(-C'%+,"
9,(" ),334)%" %33,%2" I4,3)-" 6')-$'+-"
/4K" ,33,.," -334+)-" 5%+" (-" 9',)-"
-)).-6,.3%"5'&'"5%$,"'("(-)),E"'"/,35'"D4-('"
)%++%"%"3-($%+,E"'(">,:-)%E"'"(-))'5'+'","'("
)4%.(%"9A4%6%2"S33-"/,.K" 6',+,"-+5@,"
/.%9%))-"9-("+%3).%"%.:-+'3$%T"4+"34%"
/.,54.3%.," '+>-))'" ^'(" 9,'9.%5%(,3),.%(%E"
5'%N" 4+A-().-" 3%3)-+C-" 5@'$'5-_" N"
/.,3,+)," '+" :.-+9'" D4-+)')*" +,((-" /,((,"
,"/4K",33,.,"5%+6,.)')%" '+" 6')-$'+-"f"
:.-C',"-((A-C'%+,"9,'".-::'"4()-6'%(,))'E"5'%N"
9-((-"(45,2"I4,3)-"6')-$'+-"/,.$,)),.*"
/%'"4+".,:%(-.,"-33%.&'$,+)%"9,("5-(5'%"
-"('6,((%"9,((A'+),3)'+%",E"9'"5%+3,:4,+C-E"
4+" 5%..,))%" $,)-&%('3$%" 9,((,"
+%3).," %33-2" M-" (45," 3%(-.," N" D4'+9'"
'+9'3/,+3-&'(," /,." (A'+),.%" /.%5,33%2"
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MA'+34>>'5',+)," ,3/%3'C'%+," -'" .-::'"
4().-6'%(,))'" /%.)-" -" $-(-))'," D4-('" '("
.-5@')'3$%" ," (A%3),%$-(-5'-" )'/'5@,E"
.'3/,))'6-$,+),E" 9,'" &-$&'+'" /%5%"
,3/%3)'" -((-" (45," 3%(-.,E" 3/,5'," 3,"
-&')-+)'" '+" 5'))*" .'55@," 9'" 3$%:" ," 3,"
>%.+')'" 9'" 4+-" 9',)-" '+34>>'5',+),E" %" 9,'"
(-6%.-)%.'"5@,"3)'-+%"/,." (4+:@'"/,.'%9'"
'+"(4%:@'"5@'43'2"
wM-":@'-+9%(-"/'+,-(,"
M-":@'-+9%(-"/'+,-(,"N"3')4-)-"-((A'+),.+%"
9,("+%3).%"5.-+'%E"'+"3).,))%"5%++,33'%+,"
5%+" (," 5,((4(," 5,.,&.-('2" a'" ).-))-" 9'" 4+"
/'55%(%" %.:-+%" 9,(" /,3%" 9'" 3%(%" !80"
$'((':.-$$'"$-"9-((,"'$/%.)-+)'">4+C'%+'E"
+%+"-+5%.-"9,(")4))%"5%+%35'4),2"a%(%"
+,("!7;B"3'"35%/.P"(-"$,(-)%+'+-Z",33-"
N"4+-"3%3)-+C-"%.$%+-(,"9,.'6-)-"9-((-"
3,.%)%+'+-" ," 5@," 6',+," /.%9%))-" 9-((-"
:@'-+9%(-" /'+,-(," 5@," (-" '$$,))," +,("
5'.5%(%"3-+:4':+%2"I4,3)-"/.%94C'%+,"
6',+," .,:%(-)-" 9-((-" (45,2" [('" 3)'$%('"
(4$'+%3'" 5%()'" 9-((," 5,((4(," 9,((-" .,)'+-"
/,.6,+:%+%" -((-" :@'-+9%(-" -)).-6,.3%"
'("+,.6%"%))'5%"," (,"34,"9,.'6-C'%+'2"O'J"
/.,5'3-$,+),E" (-" /.%94C'%+," 9,((-"
$,(-)%+'+-"3'".'945,"9%/%"(A,3/%3'C'%+,"
-" (45," &.'((-+),2" M-" 3'+),3'" ," (-"
3,5.,C'%+," 9'" D4,3)%" %.$%+," 6-.'-+%"
5%+" 4+-"/,.'%9'5')*" 9'" 8=" %.,E" 9-+9%"
5%3P" (4%:%" -9" 4+-" 3%.)-" 9'" %.%(%:'%"
&'%(%:'5%" 5@," 5'.5%(-" +,(" 3-+:4," ,9"
N" '+" 9,>'+')'6-" 5%+).%((-)%" 9-((-" (45,"
-$&',+)-(,2" M-" (45,E" -)).-6,.3%" (-" 34-"
-C'%+," 34((-" $,(-)%+'+-E" @-" ,>>,))'" 34("
5%$/%.)-$,+)%2"M-"$,(-)%+'+-"N"'+>-))'"
4+-" 3%3)-+C-" 5@," 36%(:," -+5@," 4+-"
>4+C'%+," 9'" +,4.%).-3$,))')%.,E" 5'%N"
N" 4+-" 3%.)-" 9'" U).-:@,))-)%.,V" 5@'$'5%"
9,((A'+>%.$-C'%+," +,.6%3-" ).-" (," 5,((4(,"
9,(" 5,.6,((%2" S33-" N" 5%++,33-" 5%+" (-"
3,.%)%+'+-E" 5@," NE" 5%$," 3'" N" 9,))%E"
4+"34%"/.,54.3%.,2"M-"3,.%)%+'+-"N"-"
34-" 6%()-" 4+-" 3%3)-+C-" 3).,))-$,+),"
5%((,:-)-"5%+"(%"3)-)%"9,((A4$%.,",9"'+"
/-.)'5%(-.,"5%+"(-"9,/.,33'%+,2"I4,3)-"
-C'%+,"9,((-" (45,"34'"+%3).'"3)-)'" '+),.+'E"
$,9'-)-" 9-'" +,4.%).-3$,))')%.'E" 3'"
,6'9,+C'-").'3),$,+),E"9A-().-"/-.),E"+,'"

3%::,))'"3%))%/%3)'"-"3%$$'+'3).-C'%+,"
>%.C-)-" 9'" (45," '+),+3-" /,." /,.'%9'"
/.%(4+:-)'"5%$,"+,("5-3%"9'"5,.),">%.$,"
9'")%.)4.-2"Y().%",3,$/'%"N">%.+')%"9-"4+-"
&4%+-" /-.)," 9,'" 3%::,))'" )%)-($,+),"
+%+"6,9,+)'"5@,E"%().,"-"$%3).-.,".')$'"
5'.5-9'-+'" -(),.-)'E" /.,3,+)-+%" 9'3)4.&'"
9,(" 3%++%" ," 9,((A4$%.," 5%++,33'"
5%+" '(" )-33%" 9'" $,(-)%+'+-" /.,3,+),"
+,(" 3-+:4,2" M-" $,(-)%+'+-" N" 3)-)-"
5%+3'9,.-)-" 4()'$-$,+)," 9-" -(54+'"
5%$," 4+-" 3%3)-+C-" 9-((," /%33'&'(')*"
'+>'+'),E" 5%$," 4+-" 3%.)-" 9'" /-+-5,-"
/,." $%()'" $-('E" 5%$," -9" ,3,$/'%" '"
)4$%.'2" I4,3)," ->>,.$-C'%+'E" .'/.,3,"
5%+".'(',6%"9-"/-.),"9,((-"3)-$/-E"+%+"
3%+%"/,.K"5%+>,.$-),"9-((-".'5,.5-"/'J"
3,.'-2" I4,3)A4()'$-" /,.-().%" 3%))%('+,-"
(A'$/%.)-+C-"9,((A%.$%+,E".,:%(-)%"9-((-"
(45,E"/,."'("$-+),+'$,+)%".,:%(-.,"9,((,"
>4+C'%+'" :,+,.-('" 9'" )'/%" 5'.5-9'-+%" 9,("
+%3).%"%.:-+'3$%2"



9.2.2/
la

luce
"M-" (45,"-.)'>'5'-(,"&.'((-+),E"34/,.'%.,"-"
8;00" (4W" ," 5%+" -()-" X" 5%(%.,E" &(%55-"
(-" /.%94C'%+," 9'" $,(-)%+'+-" ," 9'"
5%+3,:4,+C-" 36,:('-" (A%.:-+'3$%" ,"
-4$,+)-" (-" ),$/,.-)4.-" 5%./%.,-E"
(-" D4-(," '+>(4,+C-" (-" +%3).-" ,>>'5',+C-E"
'+" /-.)'5%(-.," +,((A,3,:4'.," 5%$/')'"
5@," .'5@',9%+%" 4+A-))'6')*" 5%:+')'6-"
5%$/(,33-2
I4,3)'",>>,))'E"/%3')'6'"+,("&.,6,"/,.'%9%E"
/%33%+%" 5%3)')4'.," 4+%" 3).,33" 3,"
/.%(4+:-)'2
c@'"94.-+),"4+")4.+%"9'"(-6%.%"+%))4.+%"
N" 3%))%/%3)%" '+" $%9%" 5%+)'+4-)%" -((-"
(45," U&.'((-+),V" 34&'35,"9,((," -(),.-C'%+'"
9,'"5'5('"5'.5-9'-+'"5%+"(-"5%+3,:4,+C-"
9'" 4+-" 9'$'+4C'%+," 9'" -)),+C'%+," ,9"
,>>'5',+C-2

728")4&%">(4%.,35,+),



/129128

9.2.3/
la
luce
dinamica

"M-"(45,"9'+-$'5-"N"4+-"(45,"5@,"5-$&'-"
('6,(('" 9'" '((4$'+-$,+)%" ," ),$/,.-)4.-"
5%(%.," +,(" 5%.3%" 9,(" :'%.+%" %" 9,((-"
+%)),"$-"+%+"'+"$%9%"5-34-(,Z"&,+3P"
3,5%+9%" /.%:.-$$'" 35',+)'>'5-$,+),"
/.,9,),.$'+-)'2
R+-" .'5,.5-" 5%+9%))-" +,:('" a)-)'" R+')'E"
/.,33%" '(" M':@)'+:" F,3,-.5@" c,+),."
9,(" F,+33,(-,." O%(\),5@+'5" H+3)')4)," -"
X.%\E" @-" $,33%" '+" .,(-C'%+," (%" 3)-)%"
/3'5%L>'3'5%" 9,'" 3%::,))'" 94.-+),"
4+" )4.+%" (-6%.-)'6%" +%))4.+%" 5%+" '("
)'/%" 9'" '((4$'+-C'%+," -" 54'" ,33'" ,.-+%"
3%))%/%3)'2" 80" 3%::,))'" /,." !8" +%))'"
@-++%" 5%$/'4)%" 4+-" 3,.'," 9'" ),3)" '+"
D4-)).%"9'6,.3,"3')4-C'%+'"(4$'+%3,Z

-2"M45,"&-33-","5%3)-+),"9'"8;0"(4WT
&2"M45,"-()-","5%3)-+),"9'"8B00"(4WT
52" M45," 9'+-$'5-" 5%+" 4+A'+),+3')*"
$'+'$-"9'"800"(4W","$-33'$-"9'"8B00"
(4W"5%+"-+9-$,+)%"5.,35,+),
92" M45," 9'+-$'5-" 5%+" 6-(%.'" 5@,"
-+9-6-+%"9-'"8B00"(4W"-'"800"(4W"5%+"

-+9-$,+)%"9,5.,35,+),2"
H" .'34()-)'" 9,:('" ,3/,.'$,+)'" 5%$/'4)'"
@-++%" 5%+>,.$-)%" 5@," (-" (45,"
&'%(%:'5-L9'+-$'5-" N" '+" :.-9%" 9'"
$':('%.-.," (A,>>'5',+C-" ," '(" &,+,33,.,2
H+" 9,>'+')'6-" (A,>>,))%" /.%9%))%" 9-((,"
D4-)).%" 9'>>,.,+)'" 5%+9'C'%+'" (4$'+%3,"
34((AV-.%43-(V"^3)-)%"9'"/.,3,+C-",$%)'6-"
,"/,.5,))'6-_"9,'"3%::,))'E"$':('%.-"+,((,"
5%+9'C'%+'"9,5.,-3'+:","@':@"9,(" ('6,((%"
9A'((4$'+-$,+)%2" MA,3-$," 9,'" 9'-.'"
9,(" 3%++%" @-" 9'$%3).-)%" '+%().," 5@," '"
3%::,))'" /.,+9,6-+%" 3%++%" '+" %.-.'"
9'6,.3'" -" 3,5%+9-" 9,((," 5-.-)),.'3)'5@,"
9,((-"(45,"-((-"D4-(,",.-+%"3)-)'",3/%3)'2"
c'K" @-" /,.$,33%" 9'" 6,.'>'5-.," 5@,"
4+A,55,33'6-"3)'$%(-C'%+,"+%))4.+-"/4K"
.')-.9-.," '(" 3%/.-::'4+:,.," 9,(" 3%++%E"
," 5'K" /4K" +%+" ,33,.," 9,3'9,.-&'(,"
9%/%" 4+" )4.+%" (-6%.-)'6%" >-)'5%3%"
5%$," D4,((%" +%))4.+%2" MA,55,33'6-"
3)'$%(-C'%+," (4$'+%3-" /4K" ,33,.,"
/,.)-+)%" 5%+).%/.%945,+)," D4-+)%"
(A'/%3)'$%(-C'%+,2"
H" .'34()-)'" 9,((-" 3/,.'$,+)-C'%+," @-++%"
D4'+9'" 5%+>,.$-)%" (," '/%),3'" '+'C'-('2"
f'" 3,:4')%" /%33'-$%" -+-('CC-.," 4+"
-+9-$,+)%" )'/'5%" ," :,+,.-(," 9'"
4+-" :'%.+-)-" 5%+" (," .'3/,))'6," X" 9'"
5%(%.," 9-" -//('5-.," -((-" (45," ,$,33-"
+,((A-$&',+),"5-3-L(-6%.%"/,."-6,.,"4+"
%))'$-(,".'3/%3)-"9,("/.%/.'%"5%./%2

k.,"07Z00" L" M-" (45,"9'4.+-"$-))4)'+-"



^-(&-Z"=000"i,(6'+_"3,:+-(-"-("5,.6,((%"
9'" -4$,+)-.," (-" /.%94C'%+," 9'"
5%.)'3%(%E" (A%.$%+," .,3/%+3-&'(," 9,((-"
3)'$%(-C'%+," 5%./%.,-2" Y" D4,3)A%.-"
9,(" :'%.+%" 5'" 3,+)'-$%" -))'6'" ," +%+"
-5543'-$%"/.%&(,$'"9'"5%+5,+).-C'%+,2
M-" (45," &'-+5-" 9'4.+-" ^;?00" i,(6'+_"
3)'$%(-" ,9" ,+,.:'CC-" (A%.:-+'3$%"
4$-+%"5%3P"5%$,"-+5@,"(-"(45,">.,99-"
,"&.'((-+),"'++-(C-"'("('6,((%"9'",+,.:'-"9,((,"
/,.3%+," '+"-..'6%" '+"4>>'5'%"," .,:-(-"4+"
&4%+"'+'C'%"9'":'%.+-)-2

k.," !!Z00" L" f4.-+)," '(" :'%.+%E" +,((,"
%.,"9'" (45,E" '(" ('6,((%"9'"5%.)'3%(%" .'$-+,"
34>>'5',+),$,+),",(,6-)%"9-"$-+),+,.5'"
6':'('" ," /',+'" 9'" ,+,.:'-2" M," >%.)'"
5%$/%+,+)'"9'"(45,"'+9'.,))-E"9'")%+-(')*"
+,4).-E" .'5%.9-+%" (-" /%3'C'%+," -()-" 9,("
3%(,","5.,-+%"4+"(,:-$,"5%+"(A,3),.+%2"
a," +,5,33-.'%" 4+" ,(,6-)%" :.-9%" 9'"
5%+5,+).-C'%+,E" 3'" .'5@',9," 4+-" (45,"
>.,99-" $-" '+),+3-" 34((-" 35.'6-+'-" %"
+,((A-.,-" -9'&')-" -((%" 36%(:'$,+)%" 9'"
9,),.$'+-),">4+C'%+'2

k.," !8Z<0" L" O-43-" /.-+C%" ^?000"
i,(6'+_2"M-"6'3)-",3),.+-","'("5%+)-))%"5%+"
(-" (45," +-)4.-(," 9'6,+)-" '+9'3/,+3-&'(,"
/,."U3)-55-.,"(-"3/'+-V2

k.,"!=Z00"L"f%/%"/.-+C%"-66,.)'-$%"
:,+,.-($,+),"4+"3,+3%"9'"3%++%(,+C-2"
H(" ('6,((%" 9'" (4$'+%3')*" 9,6," -4$,+)-.,"
+4%6-$,+),","(-"(45,"9'6,+)-.,"&'-+5-"
>.,99-E" /,." 5%+).-3)-.," '(" U5-(%" /%3)L
/.-+C%V2

k.," !;Z<0" L" [('" '+),.6-(('" 9'" $-::'%.,"
'+),+3')*" (4$'+%3-" -4$,+)-+%"
(A-)),+C'%+,2" R+" $%9%" '9,-(,"
/,." 5%$/(,)-.," D4,3)%" ,>>,))%" N"
(A'((4$'+-C'%+," 9,((," /-.,)'" '+" )%+-(')*"
9'4.+-2

k.,"!1Z00"L"O%5%"/.'$-"9,((-">'+,"9,((-"
:'%.+-)-" (-6%.-)'6-E" '(" /-33-::'%" -" 4+-"
(45," &'-+5-" /'J" >.,99-" .-//.,3,+)-"
4+A'+',C'%+," 9'" ,+,.:'-" 5@," 5'" .,+9,"

$-::'%.$,+)," /.%+)'" -9" ->>.%+)-.,"
'(" 6'-::'%" 9'" .')%.+%" -" 5-3-" %//4.," -9"
->>.%+)-.," (A4()'$%" $,,)'+:" %" (A4()'$-"
/,.>%.$-+5," 9,((-" :'%.+-)-2" O,." 3'"
5@'" ).-))',+," >'+%" -" )-.9'" -(" (-6%.%E" (-"
(45," &'-+5-" 5-(9-" ^<000" i,(6'+_" 5.,-"
4+-" /'-5,6%(," -)$%3>,.-" 9%$,3)'5-"
).-3$,)),+9%" 4+" 3,+3%" 9'" 5-(%.," 5@,"
.'5%.9-" D4,((%" 9,(" 3%(," -(" ).-$%+)%2"
MA'((4$'+-C'%+,":,+,.-(,"5-(9-"9'"$,9'-"
'+),+3')*E" -&&'+-)-" -" 4+A'((4$'+-C'%+,"
9A-55,+)%E"5.,-"4+A-)$%3>,.-">.,35-","
.'(-33-+),"5@,".'5%.9-"'")%+'"9,(").-$%+)%"
^8000"i,(6'+_2

k.,"80200"L"a'"5%+)'+4-+%"-"/.,9'(':,.,"
)%+'" 5-(9'E" ," 3'" 5%+34$-" 4+-" 5,+-" (-"
(4$," 9'" 5-+9,(-" ^!100" i,(6'+_2" O,."
/.,/-.-.3'" -(" .'/%3%" +%))4.+%E" (-" (45,"
,$%C'%+-(,"5%(%.-"(-"3-(-"9-"&-:+%"9'"
4+".'/%3-+),"&(4E"4+%"3)'$%(-+),".%33%"
%" 4+" .-((,:.-+)," 6,.9,E" %//4.," '+" )4))'"
D4,3)'" 5%(%.'" -(),.+-)'E," '+5.,$,+)-" '("
/%),+C'-(,"9'3),+3'6%"9'"4+A'$$,.3'%+,"
'+"4+"&-:+%2

k.," 0<Z00" L" MA-33,+C-" 9'" (45,"
+-)4.-(,"'++-(C-"'"('6,(('"9,((A%.$%+,"9,((-"
$,(-)%+'+-" +,((A%.:-+'3$%" 4$-+%2"
O,." D4,3)%E" 5@'" 36%(:," )4.+'" +%))4.+'"
-5543-" 4+" 3,+3%" 9'" 3%++%(,+C-E"
4+')-$,+),"-"4+"9.-3)'5%"5-(%"9,("('6,((%"
9'" 5%+5,+).-C'%+," 6,.3%" D4,3)," %.,"
9,((-"+%)),2
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72<"5',(%"-((,"%.,"!8Z00"



9.3/
percezione

visiva
],(" .-//%.)%" 5@," (A4%$%" '+).-))',+,"
5%+" (%" 35,+-.'%" ,3),.+%" 4+%" 9,'"
$,55-+'3$'" >%+9-$,+)-('" N" '("
$,55-+'3$%" 9,((-" 6'3'%+,2" X.-" '" 6-.'"
3,+3'" 5@,":('" /,.$,))%+%"9'" ,+).-.," '+"
5%$4+'5-C'%+,"5%+" '("$%+9%",3),.+%E"
D4,((%" 9,((-" 6'3)-" N" 3'54.-$,+)," '(" /'J"
'$/%.)-+),2"M-"5-/-5')*"9'"/,.5,/'.,"(-"
(45,"+,((,"34,":.-9-C'%+'"9'"'+),+3')*"9'"
5%(%.," N" 4+" >-))%.," ,33,+C'-(," /,.5@q"
(A4%$%" /%33-" ,33,.," /-.),5'/," ,"
/.%)-:%+'3)-"-4)%+%$%"+,((A-$&',+),2
h" >%+9-$,+)-(," /-.)'.," 9-((-"
5%+3'9,.-C'%+," 5@," 5'K" 5@," +%'"
/,.5,/'-$%" N" 4+" U/.%9%))%" 5%:+')'6%V"
5@," .'34()-" 9-" 4+-" 3,.'," 9'" /.%5,33'"
9'" ,(-&%.-C'%+," 34((A'+>%.$-C'%+,"
3,+3%.'-(,E"5@,"3'".,-('CC-+%"'+"$-+',.-"
9,(" )4))%" -4)%$-)'5-" ,9" '$/('5')-2" [('"
%.:-+'"9'"3,+3%E"/,.KE"+%+"3%+%"'+":.-9%"
9'".,:'3).-.,")4)),"(,"5-.-)),.'3)'5@,">'3'5@,"
9,:('"%::,))'"/.,3,+)'"+,((A-$&',+),2"M,"
'+>%.$-C'%+'" .,:'3).-)," 9-:('" %.:-+'" 9'"
3,+3%E" 6,+:%+%" '+),:.-)," -)).-6,.3%" '("
/.%5,33%"/,.5,))'6%"5@,E" -" 34-" 6%()-E"
>4+C'%+-" '+"$%9%"/.,L/.%:.-$$-)%" '+"
&-3,"-((,"34,"5-.-)),.'3)'5@,"&'%(%:'5@,2"
M-"6'3'%+,"+%+"N"4+"3,$/('5,"/.%5,33%"
9'"$,55-+'5-".'/.%94C'%+,"9,((%"3)'$%(%"
>%)%5@'$'5%"/,.5,/')%"9-'">%)%.,5,))%.'E"
&,+3P" -66',+," 5%3)-+),$,+)," 4+-"
.',(-&%.-C'%+," 9,((," '+>%.$-C'%+'"
.'5,64)," '+" $-+',.-" '+),:.-)-" 5@,"
'+'C'-" :'*" -" ('6,((%" .,)'+'5%" ," 5%+)'+4-"

>'+%" -((," -.,," -33%5'-)'6," -++,33," -((-"
5%.),55'-"6'3'6-",9"N")-(,"9-"3%//,.'.,"
-((," ),$/%.-+,," '+),..4C'%+'" 9,(" >(433%"
'+>%.$-)'6%" ,9" -((," '+5%+:.4,+C,"
5@," +,5,33-.'-$,+)," 3'" 6,+:%+%" -"
5.,-.," +,(" 5%.3%" 9,(" /.%5,33%" /,." (-"
5%3)')4C'%+," 3),33-" +,4.%>'3'%(%:'5-"
9,:('" ,(,$,+)'" 9,((A-//-.-)%" 6'3'6%2"
O-.)," 9'" D4,3)'" ,..%.'" 3%+%" (,:-)'"
-((-" +,5,33')*" 9'" 6-(4)-.," /-.-$,).'"
5%$," (-" /%3'C'%+," 9,:('" %::,))'" 5@,"
%33,.6'-$%","(,"$'34.,"9'"(4+:@,CC-","
9'"/.%>%+9')*"'+"),.$'+'".,(-)'6'2"H("3'3),$-"
+,.6%3%" '+),./.,)-" '+>-))'" '" .'>,.'$,+)'"
6'3'6'" >%.$4(-+9%" 4+" :'49'C'%" ,9" 4+-"
'+),./.,)-C'%+,"9'"'+3',$,"5@,"/%33%+%"
,33,.," ,..-)'E" -+5@," '+" >4+C'%+,"
9,((A,+)')*" 9'" ,3/,.',+C," $-)4.-)," 9-("
3'+:%(%" '+9'6'94%2" H+" /-.)'5%(-.," -(54+'"
3)49'%3'"@-++%"$,33%"'+"(45,"(,".,(-C'%+'"
,3'3),+)'" ).-" (-" >%.$-C'%+," 9'" '$$-:'+'"
$,+)-('"," (-" (%.%"/,.5,C'%+,",9"@-++%"
3%))%('+,-)%" 5%$," '" 94," /.%5,33'"
5%+9'6'9-+%" $%()'" 9,'" $,55-+'3$'"
+,.6%3'"5@,"3%+%"-((-"&-3,"9,("3'3),$-"
6'3'6%2" O,." 5-/'.," '("$,55-+'3$%"9,((-"
6'3'%+," 4$-+-" 9%&&'-$%" 9'3)'+:4,.,"
).,"/-.)'Z"(A%55@'%E"(-".,)'+-","'("5,.6,((%2"
MA%55@'%"N",33,+C'-($,+),"4+"3'3),$-"
%))'5%"5@,">%.$-","/.%',))-"(,"'$$-:'+'"
34" 4+-" 34/,.>'5'," 3,+3'&'(,E" (-" .,)'+-"
-//4+)%2"I4,3)-"34/,.>'5',".-55%:(',"(,"
'$$-:'+'E"+,">-"4+-"/.'$-",(-&%.-C'%+,"
," ).-3$,))," (A'+>%.$-C'%+," -'" 5,+).'"
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34/,.'%.'" ^5%./%" :,+'5%(-)%" (-),.-(,E"
5%.),55'-" 5,.,&.-(," 6'3'6-_T" '+>'+," '("
5,.6,((%E" 4+-" 3%.)-" 9'" ,(-&%.-)%.," 9,'"
9-)'" /.%6,+',+)'" 9-((-" .,)'+-E" ,(-&%.-"
4(),.'%.$,+)," (," '+>%.$-C'%+'"/,.6,+4),"
,"U>%.$-V" (A'$$-:'+,"9,>'+')'6-2"I4,3),"
).," 5%$/%+,+)'" 5%3)')4'35%+%" :('" -))%.'"
/.'+5'/-('" 5@," 5%((-&%.-+%" ->>'+5@q"
%:+4+%"9'"+%'"/%33-"6,9,.,","/,.5,/'.,"
:('"%::,))'"5@,"(%"5'.5%+9-+%2"



9.3.1/
percezione
del colore

e
della luce

M-" /,.5,C'%+," 9,(" 5%(%.," -..'55@'35,"
$%()%" (A,3/,.',+C-" 6'3'6-2" S33-"
5%+).'&4'35," '+" $%9%" >%+9-$,+)-(,"
-((%" 36'(4//%" 9,((A,3/,.',+C-" ,3),)'5-"
," -((A-4$,+)%" 9,((-" 5%$/(,33')*"
9,((-" +%3).-" 5%+3-/,6%(,CC-" .'3/,))%"
-((A-$&',+),"5@,"5'"5'.5%+9-2"M-"6'3'%+,"
9,("5%(%.,"@-"/%'"4+"6-(%.,"/.-)'5%"5@,"
N"3)-)%"9'":.-+9,"'$/%.)-+C-"+,((-"3)%.'-"
,6%(4)'6-"4$-+-E"3%/.-))4))%"+,((,"/.'$,"
>-3'" 9,((%" 36'(4//%" 9,((-" 3/,5',Z" ,33-"
'+>-))'" /,.$,))," 9'" 9'3)'+:4,.," ,(,$,+)'"
,9"%::,))'"5@,"3-.,&&,.%"$-("9,>'+')'"'+"
4+"$%+9%"/.'6%"9'"5%(%.,2
M-" >'3'%(%:'-" 9,((-" 6'3'%+,E" -($,+%" -"
:.-+9'"('+,,E"N"9'"5%$4+,"5%+%35,+C-Z"
(A%55@'%" 4$-+%E" -)).-6,.3%" (," 5,((4(,"
9,((-" .,)'+-E" N" '+" :.-9%" 9'" ).-94..," :('"
,(,$,+)'"9,("$%+9%",3),.+%" '+" '$/4(3'"
,(,)).'5'" 5@," 6,+:%+%" ).-3$,33'E"
$,9'-+),"(,">'&.,"+,.6%3,E"-"3/,5'>'5@,"
3)-C'%+'" ," -.,," 9,(" 5,.6,((%2" M-" .,)'+-"
9'3/%+," 9'" 94," )'/'" 9'" 5,((4(," 3,+3'&'('"
-((-" (45,2" H"&-3)%+5,(('"5%+),+:%+%")4))'"
(%"3),33%"/':$,+)%"6'3'6%E"(-".%9%/3'+-E"
," >4+C'%+-+%" +,((-" 3,$'%354.')*"
/.%945,+9%"(-"3,+3-C'%+,"-5.%$-)'5-"
9,((-" 6'3'%+," +%))4.+-2" H" 5%+'E" '+6,5,E"
5%+),+:%+%" /':$,+)'" 9'" )'/%" 9'6,.3%E"
5-/-5'" 9'" -33%.&'.," (45," 9'" 9'>>,.,+),"
(4+:@,CC-"9A%+9-2"a%))%" (A-C'%+,"9,((-"
(45," (," $%(,5%(," 9,'" /':$,+)'" 9,((,"
5,((4(," .,)'+'5@,E" 9'6'9,+9%3'E" 9-++%"
-66'%" -((-" ('&,.-C'%+," 9'" 4+-" 3%3)-+C-"
5@'$'5-"5@,"'++,35-"(-").-3$'33'%+,"9'"
'$/4(3'",(,)).'5'"(4+:%"(,"6',"+,.6%3,2"O,."
D4-+)%" .':4-.9-" (-" 6'3'%+," 9,'" 5%(%.'E"
(A%55@'%" 4$-+%" 9'3/%+," 9'" ).," )'/'" 9'"
5%+'E"9%)-)'E"5'-354+%E"9'"4+%"3/,5'>'5%"

/':$,+)%" 3,+3'&'(," -9" 4+-" /-.)'5%(-.,"
(4+:@,CC-"9A%+9-"9,((-"(45,Z"
4+" /':$,+)%" 3,+3'&'(," 3%/.-)4))%" -9"
%+9," 9'" 5%.)-" (4+:@,CC-E" 5@," 9*" 4+"
3%3)-+C'-(," 5%+).'&4)%" -((-" /,.5,C'%+,"
9,("5%(%.,"&(4T"
4+" /':$,+)%" 3,+3'&'(," -((," %+9," 9'"
(4+:@,CC-"$,9'-E"'+,.,+),"(-"/,.5,C'%+,"
9,("6,.9,T
4+" /':$,+)%" /,." (," %+9," /'J" (4+:@,E"
5@," 9*" 4+" 3%3)-+C'-(," 5%+).'&4)%" -((-"
/,.5,C'%+,"9,(".%33%2"
[('" -33%.&'$,+)'" 9'" /'55%" 9'" D4,3)'"
/':$,+)'" ^'+" +-+%$,).'_" 3%+%"=80"/,."
(,"%+9,"5%.),E";<!"/,."(,"$,9',E";;B"
/,." (," (4+:@,2" I4,3)'" 9-)'" :,+,.-('"
9,((-" >'3'%(%:'-" $%9,.+-" 3,$&.-+%"
5%+>,.$-.," '(" 5%+5,))%E" :'*" 36'(4//-)%"
+,(" 9'5'-33,)),3'$%" ," +,(" 9'5'%)),3'$%"
3,5%(%E" 9'" ).'5.%$'-Z" 3,5%+9%" D4,3)-"
),%.'-" 3%(%" ).," 5%(%.'" /.'$-.'E" '(" &(4E" '("
6,.9,","'(".%33%E"$'35@'-)'"'+"/.%/%.C'%+'"
4:4-('E"/.%945%+%"4+-"(45,"U&'-+5-VT"3,"
/%'" (,"/.%/%.C'%+'"+%+"3%+%"4:4-('E"9-"
D4,3)-"$'35,(-C'%+,"/%33%+%"9,.'6-.,"
/.-)'5-$,+)," )4))'" '" 5%(%.'2" f'6,.3,"
.'5,.5@," 9A-().%" 5-+)%E" 9'$%3).-+%"
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5@," '(" $,55-+'3$%" 9'" 9'35.'$'+-C'%+,"
9,'" 5%(%.'" N" $%()%" /.,5%5,Z" '" (-))-+)'"
9'" D4-)).%" $,3'" 3%+%" '+" :.-9%" 9'"
9'3)'+:4,.," '(" 6,.9," 9-((A-CC4..%" ," 9-("
.%33%2"a,5%+9%"-(54+'".'5,.5-)%.'":'*"-("
/.'$%":'%.+%" 9'" 6')-" 3-.,&&,"/%33'&'(,"
9'3)'+:4,.,"-($,+%"(-"(4+:@,CC-"9A%+9-"
5%..'3/%+9,+)," -(" .%33%" 9-" D4,((,"
5%..'3/%+9,+)'"-("&(4L6,.9,2"
a,&&,+," '(" 5%(%.," 9'/,+9-" 9-((,"
5-.-)),.'3)'5@," 9,((-" (45,E" (-" 34-"
/,.5,C'%+," 9,.'6-" 9-" 4+-" 3%>'3)'5-)-"
-3).-C'%+," 5@," '(" 3'3),$-" +,.6%3%"
5,+).-(," -))4-" -" /-.)'.," 9-'" /-.-$,).'"
>'3'5'" 9,((-" (45," .'>(,33-" 9-:('" %::,))'2"
a'" ).-))-" 9'" 4+" /.%5,33%" 5%$/(,33%"
'++-+C')4))%" '+" D4-+)%" (A'+>%.$-C'%+,"
5@,":'4+:,"9-((A,3),.+%"3'" '+),:.-"5%+"
D4,((-":'*"/.,3,+),"+,("+%3).%"5,.6,((%Z"
,(,$,+)'" 5%:+')'6'E" 5%$," -9" ,3,$/'%"
(-" $,$%.'-" 9'" ,3/,.',+C," /-33-),E"
,9" ->>,))'6'" 3'" -33%$$-+%" -'" +4%6'"
9-)'" /.%6,+',+)'" 9-((A%.:-+%" 9'" 3,+3%"
/,.'>,.'5%E" (A%55@'%2"Q-" (-" 5%$/(,33')*"
9,((-" 6'3'%+," 9'/,+9," -+5@," 9-" 4+"
3,5%+9%" >-))%.,2" M-" /,.5,C'%+," 9,("
5%(%.,"9,.'6-"9-((-"9'35.'$'+-C'%+,"9,((-"
9'>>,.,+C-").-"(-"(4+:@,CC-"9A%+9-"9,((-"
(45,".'>(,33-"9-"4+"%::,))%"^4+-"5%3-E"
4+-" /,.3%+-E" 4+" ,(,$,+)%_" ," D4,((-"
9,((-"(45,".'>(,33-"9-((%"3>%+9%"'+"54'")-(,"
%::,))%" 3'" '+3,.'35,2" ]%'" /,.5,/'-$%"
," -5D4'3'-$%" (A,3/,.',+C-" 9,(" 5%(%.,"
-+-('CC-+9%"(-"9'>>,.,+C-").-"4+"%::,))%"
,9"'("34%"3>%+9%2"H("5%(%.,"5'%N"+%+"/4K"
,33,.," 5%()%" 3," (A%55@'%" N" '$$,.3%"
'+" 4+" 5-$/%" 5.%$-)'5%" /.'6%" 9'" %:+'"
3>4$-)4.-2"R+",3,$/'%"9'"5'K"N">%.+')%"
9-((A,3/,.',+C-"9'"4+-"),$/%.-+,-"$-"
)%)-(," -33,+C-" 9'" 6'3'%+," 5.%$-)'5-"
.'/%.)-)-" 9-'" /'(%)'" 9'" -,.,%" D4-+9%" '("
5',(%" N" 5%$/(,)-$,+)," &(4" 3,+C-" (-"
/.,3,+C-"9'"-(54+"%::,))%","9'"+46%(,2"
fA-().%" 5-+)%E" /%3)%" '+" 5%+).-3)%" 5%+"
4+" 3>%+9%" -//.%/.'-)%E" 4+" %::,))%"
&'-+5%" /4K" -//-.'.," .%3-E" %//4.,"
6,.9'+%E"%"9'"-().'"5%(%.'"-+5%.-2" H"5%(%.'"
5@,"+%'"6,9'-$%"'+"5'K"5@,"5'"5'.5%+9-"
3%+%" 94+D4," D4,(('" 5@," 9,.'6-+%"

9-(" (%.%" ,33,.," '+" .,(-C'%+," 5%+" 4+"
9,),.$'+-)%"3>%+9%"'+"D4,((,"3/,5'>'5@,"
5%+9'C'%+'" 9'" (45,2" H" 5%(%.'" -334$%+%"
5%3P" 4+" -3/,))%E" '+" 4+" 5,.)%" 3,+3%E"
.,(-)'6'3)'5%2"c'"3'"/4K"5@',9,.,"-((%.-"3,"
(-" 6'3'%+," 9,(" 5%(%.," +%+" 3'" '+).'+3,5-"
5%+"(-"D4-(')*"9,((-">%.$-"9,:('"%::,))'2"
H+" -().'" ),.$'+'E" '(" )'/%" 9'" >%.$-" 9,((,"
5%3," '+),.>,.'35," 5%+" '(" +%3).%" $%9%"
9'" /,.5,/'.+," '(" 5%(%.,l" f-(" /4+)%" 9'"
6'3)-" >'3'%(%:'5%" '(" 9'&-))')%" N" -/,.)%2"
Y(54+," ),%.'," 3%3),+:%+%" 5@," >%.$-"
," 5%(%.," 3%+%" '+9'/,+9,+)'" '+" D4-+)%"
-+-('CC-)'" 9-" 9'>>,.,+)'" -.,," 5,.,&.-('2"
I4,3)-" '$/%3)-C'%+," N" 3%3),+4)-"
-+5@," 9-(" >-))%" 5@," -(54+'" '+9'6'94'"
3%>>.%+%"9'"4+"9'>,))%"3,(,))'6%E"-" ('6,((%"
9,((-"5%.),55'-"5,.,&.-(,E"9,((-" 6'3'%+,"
9,(" 5%(%.," $-" 3%+%" -+5%.-" '+" :.-9%"
9'" 9'35,.+,.," (," >%.$,E" /.%&-&'($,+),"
:.-C',"-("5%+).-3)%"(4$'+%3%2"Y().,"),%.',"
3%3),+:%+%"'+6,5,"5@,">%.$-","5%(%.,"
3%+%",(-&%.-)'"'+")4)),"(,"3%))%-.,,"9,((-"
5%.),55'-"6'3'6-E"5'%N"9'"D4,((-"/-.),"9,("
5,.6,((%"9%6,"-..'6-","6',+,"/.%5,33-)-"
(A'+>%.$-C'%+," 6'3'6-2" H+" D4,3)%" 3,+3%"
>%.$," ," 5%(%.'" 6,+:%+%" -+-('CC-)'" '+"
$%9%"4+')-.'%2"M-".,(-C'%+,").-"(A4%$%","
'"5%(%.'"N"D4'+9'"5%$/(,33-Z"(A%55@'%E":('"
,(,$,+)'"9,((A-$&',+),"r"5'%N":('"%::,))'"
," '(" (%.%" 3>%+9%" r" ," (," 5%$/%+,+)'"
9,(" +%3).%" $%+9%" '+),.+%" r" 5'%N" (-"
$,$%.'-E" (-" 5%:+'C'%+," ," :('" ->>,))'" r"
5%3)')4'35%+%" 4+" 3'3),$-" 9'" ,(,$,+)'"
'+),.-:,+)'" 9-(" 54'" .-//%.)%" 9,.'6-"
5'K" 5@," +%'" 9,>'+'-$%" ,3/,.',+C-" 9,("
5%(%.,2" O%33'-$%" /,.5'K" ->>,.$-.," (-"
/.,3,+C-"9'"4+-"9'>>43-"6-.'-&'(')*"+,((-"
/,.5,C'%+,"9,("5%(%.,"%E"'+"-().'"),.$'+'E"
4+-" 3%.)-" 9'" /%33'&'(," 9,>%.$-C'%+,"
(,:-)-" -(" 6-.'-.," 9,((," 3')4-C'%+'"
-$&',+)-('" ," 9,((," 9'>>,.,+C," 9,:('"
'+9'6'94'2" I4,3)-" 6-.'-&'(')*" 3'" '+3,.'35,"
/,.-().%",+).%" '" ('$')'" 9,((,"5%3)-+)'" 5@,"
9,.'6-+%" 9-((A4+'6,.3-(')*" 9,((," 3).4))4.,"
-+-)%$'5@," 9,((A%55@'%" ," 9-((," +%.$,"
9,((-" 54()4.-" '+" 54'" :('" ,33,.'" 4$-+'"
6'6%+%2"



9.4/
l’occhio

MA%55@'%"4$-+%"N"'+":.-9%"9'"/,.5,/'.,"
5%$,"6'3'&'('"3%(%"(,".-9'-C'%+'"5%$/.,3,"
+,((-" :-$$-" 9'" (4+:@,CC," 9A%+9-"
5%$/.,3,").-"<B0","1B0"+$E"-'"('$')'"9,'"
D4-('" ).%6'-$%" (," .-9'-C'%+'" 4().-6'%(,)),"
,":('"'+>.-.%33'2""H+")4))%"(A%55@'%"4$-+%"
5'K"5@,"9-66,.%"5'"/,.$,)),"9'"6,9,.,"
@-" 3,9," +,((-" .,)'+-E" (-" /%.C'%+," 9'"
$,$&.-+-" /%3)-" +,(" .,).%" 9,((A%55@'%"
,"5%(/')-"9'.,))-$,+),"9-((-"(45,",+).-)-"
-)).-6,.3%"(-"5%.+,-2"
M-" .,)'+-" 36%(:," +,((A%55@'%" (-" 3),33-"
>4+C'%+," 5@," (-" /,(('5%(-" >%)%3,+3'&'(,"
36%(:," '+" 4+-" $-55@'+-" >%)%:.->'5-2"
h" 34"9'" ,33-"5@," (A%&',))'6%"/.%',))-" ,"
>%5-('CC-" '+" 35-(-" .'9%))-" (A'$$-:'+,"
5-/%6%()-" 9,((A%::,))%" 5@," 3'" 64%(,"
.'/.,+9,.,2"H("+%$,".,)'+-"9,.'6-"9-(">-))%"
5@," (-"$,$&.-+-"5@," (-"5%3)')4'35,"N"
/,.5%.3-"9-"4+">'))'33'$%"'+).'5%"9'"6-3'"
3-+:4':+'E"5@," >-++%"/,+3-.,"-9"4+-"
.,),2" a4((-" >-55'-" /%3),.'%.,E" '+6,5,E"
D4,3)-"$,$&.-+-"N"/%/%(-)-"9-"9'6,.3'"
$'('%+'" 9'" $'+435%(," 5,((4(," +,.6%3,E"
)-(%.-" 5%((,:-)," ).-" (%.%2" I4,3),"
5,((4(," 3%+%" 5-/-5'" 9'" ).-3>%.$-.," (-"
.-9'-C'%+," '+6'3'&'(," 5@," (," '+6,3)," '+"
'$/4(3'" ,(,)).'5'Z" 4+" .'55%" '+).,55'%" 9'"
),.$'+-C'%+'"+,.6%3,"('".-55%:(',","('"'+6'-"
-'" 5,+).'" 5,.,&.-('" 5@," /.,3',9%+%" -("
$,55-+'3$%"9,((-"6'3'%+,2
I4,3)-"/-.),"9'"%55@'%"N".'5%/,.)-"9-"
94," )'/'" 9'" >%)%.'5,))%.'" 5@,E" -" 5-43-"
9,((-" (%.%" >%.$-E" /.,+9%+%" '(" +%$,"

9'" 5%+'" ," &-3)%+5,(('2" c'-354+" )'/%E"
D4-+9%" 3)'$%(-)%" 9-((-" .-9'-C'%+,"
,(,)).%$-:+,)'5-E" /.%945," 4+"
/-.)'5%(-.," /':$,+)%" L" (-" '%9%/3'+-" '"
5%+'","(-".%9%/3'+-"'"&-3)%+5,(('"L"5@,"9*"
(A-66'%"-9"4+-"3,.',"9'".,-C'%+'"5@'$'5@,"
,"3)'$%(-C'%+'"+,.6%3,E"'("54'",3')%">'+-(,"
N" (-"/,.5,C'%+,"9'" (45'","5%(%.'2" H+"%:+'"
%55@'%" 6'" 3%+%" 5'.5-" ?"$'('%+'" 9'" 5%+'"
," !80" $'('%+'" 9'" &-3)%+5,(('Z" 3'-" 4+"
+4$,.%" 5@," 4+-" 9,+3')*" 9'" ,(,$,+)'"
>%)%3,+3'&'('" 9'":.-+" (4+:-"$-::'%.,"9'"
D4,((%" /.,3,+)," +,(" /'J" 3%>'3)'5-)%" 9,'"
3'3),$'" >%)%:.->'5'" ," 6'9,%" /.,3,+)'" -("
:'%.+%"9A%::'2"
H" 5%+'" 3%+%" .,3/%+3-&'('" 9,((-" 6'3'%+,"
9'4.+-" ^9,))-" >%)%/'5-_E" @-++%" (-"
$-33'$-" 5%+5,+).-C'%+," L" >'+%" -"
!?02000" /,." $'(('$,).%" D4-9.-)%"
L" '+" 4+-" /'55%(-" C%+-" 9,((-" .,)'+-E"
5%$/(,)-$,+)," /.'6-" 9'" &-3)%+5,(('E"
9,))-" >%6,-E" ," /.,3',9%+%" -((-"
/,.5,C'%+," 9,(" 5%(%.," ," -((-" +')'9,CC-"
9,'" 5%+).-3)'2" c'-354+" 5%+%" /.,3,+),"
+,((-" >%6,-" N" 5%((,:-)%" -9" 4+-" 5,((4(-"
+,.6%3-Z" -" D4,3)-" 6'-" /.'6'(,:'-)-" 9'"
5%$4+'5-C'%+," 5%+" '(" 5,.6,((%" 3'" 9,6,"
(-"$-::'%.,"5-/-5')*"9'"9'35.'$'+-C'%+,"
9,'" 9,))-:('" 5@," N" -33%5'-)-" 5%+" (-"
3)'$%(-C'%+,"9,'"5%+'"9,((-">%6,-2
H"&-3)%+5,(('":'%5-+%E" '+6,5,E"4+" .4%(%"
9%$'+-+)," +,((-" 6'3'%+," 5.,/435%(-.,"
+%))4.+-E" 6-(," -" 9'.," D4-+9%" (,"
5%+9'C'%+'" 9'" '((4$'+-C'%+," 3%+%"
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:2B"%55@'%"4$-+%



/-.)'5%(-.$,+)," 35-.3,2" ]%+%3)-+),"
'" &-3)%+5,(('" 3'-+%" $%()%" /'J" 3,+3'&'('"
9,'" 5%+'" -((-" 3)'$%(-C'%+," 9-" /-.),"
9,((-" (45,E" 3%+%" 5%((,:-)'" -((," 5,((4(,"
+,.6%3," 3%(%" -" :.4//'" ," D4,3)%" >-" 3P"
5@," (A'$$-:'+,"5@,",33'" 6,'5%(-+%"3'-"
/'J" 5%+>43-2" X4))-6'-" (-" (%.%"$-::'%.,"
3,+3'&'(')*" /,.$,))," -((A%55@'%" 9'"
6,9,.," -+5@," '+" 5%+9'C'%+'" 9'" 35-.3-"
(4$'+%3')*E" D4-+9%" %.$-'" '" 5%+'" +%+"
.',35%+%" /'J" -" >%.+'.," '+>%.$-C'%+'" 4)'('"
-("5,.6,((%2"I4,3)%"-55-9,"D4-+9%"3'"
,+).-E" -9" ,3,$/'%E" +,((-" 3-(-" &4'-" 9'"
4+"5'+,$-Z"9%/%"4+"/,.'%9%"9'"5,5')*"
D4-3'" 5%$/(,)-" +,(" 5%.3%" 9,(" D4-(,"
-66',+," (A-334,>-C'%+," 9,:('" %55@'"
-((A%354.')*E" ,+).-+%" /.%:.,33'6-$,+),"
'+">4+C'%+,"'"&-3)%+5,(('E"5%+3,+),+9%5'"
9'" 6,9,.," 34>>'5',+),$,+)," &,+," /,."
).%6-.," /%3)%" 3,+C-" /.%&(,$'2" M-"
6'3'%+," .,3-" /%33'&'(," 9-'" &-3)%+5,(('"
N"4+-"6'3'%+,"+%+"5.%$-)'5-T"-334$,"
'$/%.)-+C-" /.'$-.'-" '+" 5%+9'C'%+'" 9'"
35-.3-"(4$'+%3')*",9"N"9,))-"35%)%/'5-2"
S33'" 3%+%" (%5-('CC-)'" /.,6-(,+),$,+),"
+,((," C%+," /,.'>,.'5@," 9,((-" .,)'+-2" Y"
5%+>,.$-" 9'" 5'KE" &-3)-" ,3,:4'.," 4+-"
/.%6-E" 5@," 5%+3'3)," +,(" :4-.9-.," 4+"
%::,))%"-("&4'%"5%+"(-"5%9-"9,((A%55@'%E"
-+C'5@q" >.%+)-($,+),Z" ,33%" -//-.'.*"
/'J" >-5'($,+)," 6'3'&'(,E" -+5@," 3,"
$,+%"+')'9%2"[4-.9-+9%"5%+" (-" 5%9-"
9,((A%55@'%E" '+>-))'E" 3'" ),+9,"-"/.%94..,"
(A'$$-:'+," (%+)-+%"9-((-" >%6,-E"9-+9%"
5%3P" $-::'%." /,3%" -((A-C'%+," 9,'"
&-3)%+5,(('2"
M-" 5%$/.,+3'%+," 9,))-:('-)-" 9'"
5%$," '" >%)%.,5,))%.'" 5%+6,.)%+%" (-"
.-9'-C'%+," (4$'+%3-" '+" 3,:+-('" +,.6%3'"
N" 4+" /.%&(,$-" 5@," +%+" N" 3)-)%"
-+5%.-"5%$/(,)-$,+),".'3%()%2"a'"9,6,"
/,+3-.,"-"4+"6,.%","/.%/.'%">,+%$,+%"
9'" -33%.&'$,+)%" D4-+)'5%" 9,((-" (45,E"
-&&-3)-+C-">%.),"9-"/.%94..,"-(),.-C'%+'"
+,((," /.%/.',)*" 9,'" >%)%.,5,))%.'"
^%33'-" 4+-" .,-C'%+," >%)%5@'$'5-_2" H+"
)-(," /.%5,33%E" /-.)'5%(-.'" /':$,+)'"
6,+:%+%" U3&'-+5-)'V2MA'$$-:'+," 6',+,"
>%5-('CC-)-E" 5-/%6%()-" E" .'$/'55'%(')-"

," /.%',))-)-" 34((-" .,)'+-E" 9%6," 3%+%"
-((%::'-)'"'">%)%.,5,))%.'2""f-",33'"/-.)%+%"
:('" '$/4(3'" 9'.,))'" -(" 5,.6,((%2" f4.-+),"
D4,3)%" /.%5,33%" 9'" 3&'-+5-$,+)%E" '"
/':$,+)'" /.%945%+%" 9,((," 3%3)-+C,"
5@'$'5@," 5-/-5'" 9'" 3)'$%(-.," (,"
),.$'+-C'%+'" +,.6%3,2" S6'9,+),$,+),E"
D4-+)%"/'J"N"-()-"(A'+),+3')*"(4$'+%3-"'+"
-..'6%"-'">%)%.,5,))%.'E")-+)%"/'J">%.),"3-.*"
'(" :.-9%"9'" 3&'-+5-$,+)%"9,'"/':$,+)'"
6'3'6'2" H(" +%3).%" 5,.6,((%E" '+" -().," /-.%(,E"
>4+C'%+-"5%$,"4+"5%+)-)%.,Z")-+)'"3%+%"
:('" '$/4(3'" +,.6%3'" 5@," (%" .-::'4+:%+%"
'+"4+"9-)%"'+),.6-((%"9'"),$/%E")-+)AN"(-"
3,+3-C'%+,"9'"(4$'+%3')*2""
Y"D4,3)%"/4+)%"N" '+),.,33-+),"+%)-.,"
5%$," 3'" 5%$/(,)-" (-" /,.5,C'%+,"
9,((A'+),+3')*" (4$'+%3-Z" %:+4+%" 9'" +%'E"
'+>-))'E"@-"4+"U&45%V"+,("/.%/.'%"5-$/%"
6'3'6%E"4+%"/,."%55@'%E"5@,"+%+"6',+,"
/,.5,/')%Z" (-" /-.)," 9'" '$$-:'+," 5@,"
$-+5-" 6',+," .'5%3).4')-" 9,945,+9%(-"
9-"5'K"5@,"3'"6,9,"'+)%.+%2"X4))%"'(">%+9%"
9,((A%55@'%"N".'5%/,.)%"9-'">%)%.,5,))%.'E"
).-++," 5@," 4+" /4+)%E" 4+A-.,-" 9'" !E;"
$'(('$,).'"9'"9'-$,).%E"9%6,"5%+6,.:%+%"
'" +,.6'" ," '" 6-3'" 3-+:4':+'" 9,((-" .,)'+-E"
/,.)-+)%"D4,3)%"/4+)%"+%+"N"3,+3'&'(,"
-((-" (45,E"N" 3%3)-+C'-($,+),"4+-" C%+-"
/.'6-"9'"'+>%.$-C'%+'2"
M-"(45,"-"??0"+$"/.%6%5-"(-".'3/%3)-"
$-33'$-"9,'"5%+'".%33'E"$-"-+5@,"4+-"
.'3/%3)-"/'J"9,&%(,"9-"/-.),"9,:('"-().'"
94,")'/'"9'"5%+'2"H+"('6,(('"9'"$,+%"'+),+3')*"
(4$'+%3-E"&-3)%+5,(('","5%+'">4+C'%+-+%"
,+).-$&'E"$-"+%.$-($,+),"'"5%+'"3%+%"
5%%.9'+-)'").-"(%.%","'"&-3)%+5,(('"(-6%.-+%"
9-"3%('2"Q,+).,"'"34%+'"+%+"3'"5%$&'+-+%"
+,(" +%3).%" 5,.6,((%" ," $-+),+:%+%" (-"
(%.%" '+9'6'94-(')*E" '(" 3,+3%" 9,((-" 6'3)-"
).-))-" 5%+),$/%.-+,-$,+)," )4))," (,"
9'6,.3,"(4+:@,CC,"9A%+9-"/.,3,+)'"+,((-"
35,+-" (%5-('CC-+9%+," /4+)4-($,+),"
(-" /.%6,+',+C-2" a," 6%(,33'$%" ).-))-.(,"
5%+".,5,))%.'"3/,5'>'5'E"-6.,$%"&'3%:+%"
9'"5,+)'+-'-"9'".,5,))%.'"/,."%:+'"/4+)%"
.,)'+'5%E" 5%3-" >'3'5-$,+)," '$/%33'&'(,2"
O,.5'K"(-".,)'+-"%/,.-"4+"5%$/.%$,33%Z"
5%+5,+).-" /.-:$-)'5-$,+)," +,((%"
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3),33%"/4+)%"'").,")'/'"9'".,5,))%.'"3,+3'&'('"
-"9'6,.3," (4+:@,CC,"9A%+9-T"9-((-" (%.%"
9'6,.3-"-))'6-C'%+,"+-35%+%")4))'"'"5%(%.'"
5@," /%33'-$%" /,.5,/'.,2" H(" /.'$%" -"
'/%)'CC-.,"5@,"'+"%:+'"/4+)%"9,((-".,)'+-"
5'" >%33,.%" ).," /-.)'5,((," 3,+3'&'('" -" ).,"
9'6,.3'"5%(%.'">4"X@%$-3"z%4+:"^!B0!_E"
5@," 3'" &-3K" 3," '" (-6%.'" 9'" Y(,W-+9,."
],G)%+"34((-"35%$/%3'C'%+,"9,((-"(45,"
&'-+5-2" M-" 34-" ),%.'-" >4" /%'" .'/.,3-" ,"
36'(4//-)-"9-"j,.$-++"6%+"j,($@%()C"
^!B8!L!B7=_2" M-" (45," '+5%(%.," +-35,"
9-((-" 3)'$%(-C'%+," ,D4'('&.-)-" 9'" )4))'" ,"
).,"'")'/'"9'"5%+'E"%66,.%"9-((-"$'35,(-"9'"
.-::'" 9'" (45," 5%$/(,$,+)-.'2" H(" 5%(%.,"
.'34()-+),"9-((A-))'6-C'%+,"9,'"5%+'"3,:4,"
(%"35@,$-"9,((-"$'35,(-"-99')'6-2"



9.5/
il

colore
H("5%(%.,"q"(-"/,.5,C'%+,"6'3'6-":,+,.-)-"
9-'" 3,:+-('" +,.6%3'" 5@," '" >%)%.,5,))%.'"
9,((-".,)'+-"$-+9-+%"-("5,.6,((%"D4-+9%"
-33%.&%+%".-9'-C'%+'",(,)).%$-:+,)'5@,"
9'" 9,),.$'+-)," (4+:@,CC," 9A%+9-" ,"
'+),+3')*2
M-" >%.$-C'%+," 9,((-" /,.5,C'%+," 9,("
5%(%.,"-66',+,"'+").,">-3'Z

!2"],((-"/.'$-">-3,"4+":.4//%"9'">%)%+'"
^3)'$%(%"6'3'6%_"-..'6-"-((A%55@'%E"-)).-6,.3-"
(-" 5%.+,-E" (A4$%.," -5D4,%E" (-" /4/'((-E"
'(" 5.'3)-(('+%E" (A4$%.," 6').,%"," .-::'4+:,"
'" >%)%.,5,))%.'" 9,((-" .,)'+-" ^&-3)%+5,(('"
," 5%+'_E" 9-'" D4-('" 6',+," -33%.&')%2"
c%$," .'34()-)%" 9,((A-33%.&'$,+)%E" '"
>%)%.,5,))%.'":,+,.-+%"^'+"4+"/.%5,33%"
9,))%" ).-394C'%+,_" ).," 3,:+-('" +,.6%3'E"
5@,"3%+%"3,:+-('",(,)).'5'"'+"$%94(-C'%+,"
9'"-$/',CC-2

82" M-" 3,5%+9-" >-3," -66',+,"
-+5%.-" -" ('6,((%" .,)'+'5%" ," 5%+3'3),"
+,((A,(-&%.-C'%+," ," 5%$/.,33'%+," 9,'"
).," 3,:+-('" +,.6%3'" ," ),.$'+-" 5%+" (-"
5.,-C'%+,"9,'"3,:+-('"%//%+,+)'E"3,:+-('"
,(,)).'5'" '+"$%94(-C'%+,"9'" >.,D4,+C-E","
(-" (%.%" ).-3$'33'%+,"-(" 5,.6,((%" (4+:%" '("
+,.6%"%))'5%2

<2" M-" ),.C-" >-3," 5%+3'3),"
+,((A'+),./.,)-C'%+," 9,'" 3,:+-('"
%//%+,+)'"9-"/-.),"9,("5,.6,((%","+,((-"
/,.5,C'%+,"9,("5%(%.,2
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“ Amo i colori, tempi di un anelito inquieto, irresolvibile, vitale, 
spiegazione umilissima e sovrana dei cosmici “perché” del mio 

respiro.“

Alda Merini

{



9.5.1/
lo

standard
rgbF[s"N" '("+%$,"9'"4+"$%9,((%"9'"5%(%.'"

(," 54'" 3/,5'>'5@," 3%+%" 3)-)," 9,35.')),"
+,(" !7<!" 9-((-" cHS" ^c%$$'33'%+"
'+),.+-)'%+-(," 9," (Ah5(-'.-:,_2" X-(,"
$%9,((%"9'"5%(%.'"N"9'")'/%"-99')'6%","3'"
&-3-" 34'" ).," 5%(%.'" .%33%" ^F,9_E" 6,.9,"
^[.,,+_","&(4" ^s(4,_E"9-"54'"-//4+)%" '("
+%$,"F[s2
H" ).," 5%(%.'" 9,((%" 3)-+9-.9" F[s"
5%..'3/%+9%+%" -" 9,((," (4+:@,CC,"
9A%+9-" 3/,5'>'5@," 9,>'+')," 9-((%"
3)-+9-.9" 3),33%Z" F%33%E" 5%+" 4+-"
(4+:@,CC-" 9A%+9-" 9'" 100" +$E" d,.9,E"
5%+" 4+-" (4+:@,CC-" 9A%+9-" 9'" ;=?2!"
+$","s(4E"5%+"4+-" (4+:@,CC-"9A%+9-"
9'"=;;2B"+$2
H(" $,)%9%" -99')'6%" F[s" /,.$,))," 9'"
%)),+,.,E"4+,+9%"'").,"5%(%.'"5%+"(-"(%.%"
'+),+3')*"$-33'$-"'("&'-+5%"^)4))-"(-"(45,"
6',+,".'>(,33-_2"
X-(,"3'3),$-"N"-((-"&-3,"9'"D4-3'" )4),"
(," (-$/-9," -" 6-.'-C'%+," 9'" 5%(%.," '+"
5%$$,.5'%" ,E" 3%(')-$,+),E" 6',+,"
'+),:.-)%"5%+"(A-::'4+)-"9'"4+-"(-$/-9-"
&'-+5-"/,."-$/('>'5-.,"(-"/%),+C-")%)-(,"
9,((-" (45," 9'3).'&4')-2" O4." ,33,+9%" 4+"
3'3),$-" %().,$%9%" /%(',9.'5%E" 5@,"
5%+3,+),"9'".,-('CC-.,"4+"3%99'3>-5,+),"
U:-$$4)V"^.-+:,_"9'"5%(%.'E".-//.,3,+)-"
4+%"36-+)-::'%"+%+"9'"/%5%"5%+)%2"M,"
%$&.,":,+,.-),"9-"4+-"(45,"F[s"'+>-))'"
+%+"3%+%"9,((,"5(-33'5@,"%$&.,"354.,E"
-((," D4-('" 3'-$%" -&')4-)'E" $-" 3-.-++%"
5%$/%3)," 9-" ).," 9'>>,.,+)'" %$&.," 9'"

5%(%.," 9'6,.3%E" 9-)," .'3/,))'6-$,+),"
9-((-" $'35,(-C'%+," 9,'" 94," 5%(%.'" +%+"
5%/,.)'"9-((A%::,))%"/%3)%"'+"(45,2
X4))-6'-" (A43%"9,'" ).,"5%(%.'"/.'$-.'"+%+"
N" 34>>'5',+)," -" .'/.%94..," )4))'" '" 5%(%.'T"
3%(%" '"5%(%.'",+).%" '(" ).'-+:%(%" ^:-$$4)_"
9,'" 5%(%.'" 9,>'+')%" 9-((-" 5.%$-)'5')*"
9,'" /.'$-.'" /%33%+%" ,33,.," .'/.%9%))'"
).-$')," 3'+),3'" -99')'6-" 9'" D4-+)')*" +%+"
+,:-)'6,"9'")-('"5%(%.'2"
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9.5.2/
mescolanza
sottrattiva
ed
additiva
M-" $,35%(-+C-" 3%)).-))'6-" 9'" 94," %"
/'J" 3)'$%('" 9'" 5%(%.," N" (-" $,35%(-+C-"
9'" 3)'$%('" 5@," :'4+:," :'*" $%9'>'5-)-"
-((A%55@'%2
R+" ,3,$/'%" 5(-33'5%" /4K" ,33,.,"
4+" >%:('%" &'-+5%" 34(" D4-(," 6,+:%+%"
/%3)'"94,"'+5@'%3).'"5'-+%",":'-((%Z"%:+'"
5-$/'%+,"9'"5%(%.,").-))',+,"9,),.$'+-),"
(4+:@,CC,"9A%+9-" ," +," .'(-35'-" -().," ,"
(-" 3%)).-C'%+," 9'" )-('" (4+:@,CC," 9A%+9-"
+,(" /,.'%9%" 5%$/.,3%" 9-'" 94," 5%(%.'"
3%6.-//%3)'"34(">%:('%"/.%945,"'("6,.9,2"
h" ,..%+,%" /,+3-.," 5@," (%" 3)-+9-.9"
cQzi" 3'-" (A4+'5%" 3%)).-))'6%" ,3'3),+),E"
5%$,"N"-().,3P",..%+,%"/,+3-.,"5@,"5%+"
)-(,"3)-+9-.9"3'"/%33-+%".'/.%94..,")4))'"
'" 5%(%.'E" /4.",33,+9%" (-"5%$&'+-C'%+,"
3%)).-))'6-" 5%+" '(" :-$$4)" /'J" -$/'%"
/%33'&'(,2

M-" $,35%(-+C-" -99')'6-" 9'" 94," %" /'J"
3)'$%('"9'"5%(%.,"N"9,))-")-(,"/,.5@N":('"
3)'$%('Z
!w-..'6-+%"-((A%55@'%"'+6-.'-)'

8w,+).-+%"+,((A%55@'%"3'$4()-+,-$,+),"
%"'+".-/'9-"3455,33'%+,

<w'+5'9%+%"34((-"3),33-"-.,-"9'" .,)'+-E"
-+5@,"'+">%.$-"9'"$%3-'5%

R+" 5(-33'5%" ,3,$/'%" N" D4,((%" 9'" 94,"
>-35'"9'" (45,"5@,"5%(/'35%+%"4+"$4.%"
&'-+5%E")-('" >-35'"6,+:%+%".'>(,33'"6,.3%"
(A%55@'%" 4$-+%" 3,+C-" 5@," ).-" (%.%" -"
('6,((%" >'3'5%" -66,+:-" +4((-2" h" (A%55@'%"
4$-+%" 5@," ('" /,.5,/'35," 5%$,"
4+" 4+'5%" 3)'$%(%" 9'" 9'6,.3%" 5%(%.,2"
I4,3)-"N"(-"/.'+5'/-(,"9'>>,.,+C-"5%+"(%"
3)-+9-.9"3%)).-))'6%Z"'("/.'$%"'+>-))'"N"4+"
>,+%$,+%">'3'5%"$,+).,"D4,((%"-99')'6%"
N"4+">,+%$,+%"&'%(%:'5%2
M-" $,35%(-+C-" -99')'6-" /4K" -66,+'.,"
-+5@,"/,."$,9'-"3/-C'-(,"%"),$/%.-(,2"
H(" /.'$%" 5-3%" N" D4,((%" 43-)%" +,'"
D4-9.'" 9'" F%\" M'5@),+3),'+" %" +,((-"
3)-$/-"-"$,CC-)'+)-"'+"54'"5%(%.'"3%+%"
3,$/('5,$,+)," -55%3)-)'" ," 6,+:%+%"
/,.5,/')'" 9-((A%55@'%" 5%$," 4+" 5%(%.,"
4+'5%E" ,3-))-$,+)," 5%$,"-66',+," +,'"
$%+')%." F[s2" ],((-" $,9'-" ),$/%.-(,"
'+6,5," :('" 3)'$%('" 5%(/'35%+%" (A%55@'%"
5%+" ),$/'3)'5@," 9'6,.3,E" 5%$," +,("
9'35%" 9'" Q-WG,((" %" 3,$/('5,$,+),"
5%$," -66',+," -(" 5'+,$-Z" '(" +%3).%"
%55@'%" /,.5,/'35," 4+-" 3,D4,+C-" 9'"
>%)%:.->',"5%$,"4+">'($-)%"4+'5%2



72="3'3),$-"5$\b

72;"3'3),$-".:&
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9.6/
il
ritmo
circadiano

R+".')$%"5'.5-9'-+%"N"4+"5'5(%"9'"5'.5-"
8=" %.," 9,'" /.%5,33'" >'3'%(%:'5'" 9,:('"
,33,.'" 6'6,+)'" )4))'2" M%" 3)49'%" >%.$-(,"
9,'".')$'"),$/%.-('"&'%(%:'5'"5%$,"'".')$'"
:'%.+-(',.'E" 3,))'$-+-('E" 3)-:'%+-('" ,9"
-++4-('" N" 5@'-$-)%" 5.%+%&'%(%:'-2" H+"
:,+,.-(,"'".')$'"5'.5-9'-+'"3%+%",+9%:,+'"
&,+5@q" /%33-+%" ,33,.," $%94(-)'" 9-"
3)'$%('",3),.+'"5%$,"(-"(45,"3%(-.,","(-"
),$/,.-)4.-2"
H(" /.'$%" 35',+C'-)%" -" /%3)4(-.," '" .')$'"
5'.5-9'-+'" >4" o,-+Lo-5D4,3" 9Ak.)%43"
9," Q-'.-+E" '(" D4-(," 3'" -55%.3," 5@," '"
$%6'$,+)'" 9,((," /'-+)," 5%+)'+4-6-+%"
+,((," 8=" %.," -+5@," 3," /%3)," -(" &4'%"
5%$/(,)%2"H".')$'"5'.5-9'-+'"3%+%".,:%(-)'"
9-"94,"5.'),.'T

!2"H(".')$%"5%+)'+4-"-+5@,"'+"5%+9'C'%+'"
9'" 9,/.'6-C'%+,"9,((%" 3)'$%(%" (4$'+%3%"
^&4'%"5%3)-+),_

82"H(".')$%"/4K",33,.,"'+),..%))%"9-"4+-"
9,),.$'+-)-",3/%3'C'%+,"(4$'+%3-2



9.6.1/
luce

e ritmo
circadiano
nell’uomo

R+-"9,((,"5%+3,:4,+C,"5.%+%&'%(%:'5@,"
9,((A'+943).'-('CC-C'%+," N" (-" .'94C'%+,"
9,((-" D4-+)')*" 9'" (45," +-)4.-(," -" 54'"
(A4%$%"3'",3/%+,2"MA4%$%"5@,"(-6%.-"'+"
4>>'5'%E"5'%N" '+" (%5-('" '+),.+'E"N" '$$,.3%"
'+" -$&',+)'" '((4$'+-)'" -.)'>'5'-($,+)," ,"
3/,33%" 35@,.$-)'" 9-((-" (45," +-)4.-(,2"
MA'((4$'+-C'%+,")'/'5-"N"9'"5'.5-"<00L;00"
(4WE"$,+).," (-" (45," ,3),.+-" .-::'4+:,"
('6,(('"9'"8L<"%.9'+'"9'":.-+9,CC-"34/,.'%.'2"
O%'5@q"(-"(45,E"3,".-::'4+:,"4+A'+),+3')*"
.,(-)'6-$,+),"-()-E"N"(-"/.'+5'/-(,".'3%.3-"
9,((A4%$%" /,." .,:%(-.," '(" ),$/%" 9,("
5%./%E" (A'+9'6'94%" 6'6," /,." (%" /'J" '+"
4+-" U%354.')*" 5.%+%&'%(%:'5-V" 5@,"
/4K" /%.)-.," -" 9'6,.3'" 9'3)4.&'" 9'" ,+)')*"
/'J" %" $,+%" .'(,6-+),2" H(" 6-(%.," ('$'),"
9,((A%354.')*"&'%(%:'5-"N":,+,.'5-$,+),"
!000" (4W" -((A%55@'%E" -+5@," 3,E"
5%$," 6,9.,$%" 3455,33'6-$,+),E" '("
9'35%.3%" N" 5%$/(,33%2" M-" >'3'%(%:'-"
," '(" 5%$/%.)-$,+)%" 4$-+%" 3%+%"
9%$'+-)'" 9-" 4+" .')$%" 6'5'+%" -((," 8="
%.," 5@," @-" 4+" :.-+9," '$/-))%" 34((-"
3-(4)," ," 34(" &,+,33,.," 9,((A'+9'6'94%2"
Y9" ,3,$/'%E" '" 5'5('" 9'" 3%++%#6,:('-E"
6':'(-+C-" ," /,.>%.$-+5,E" .')$'" 9'"
),$/,.-)4.-" 5%./%.,-" '+),.+-" ,"
/.%94C'%+,"9'" -(54+'"%.$%+'" 3%+%" )4))'"
.,:%(-)'" 9-" 4+-" %35'((-C'%+," 6'5'+-" -((,"
8=" %.," +,(" +45(,%" 3%/.-5@'-3$-)'5%"
^ac]_" 9,((A'/%)-(-$%" -+),.'%.,2" H("
/4+)%" >%5-(," 9'" D4,3)%" 3'3),$-" N" 4+"

%.%(%:'%"/.'+5'/-(,E"(%5-('CC-)%"+,("a]c"
9,((A'/%)-(-$%"-+),.'%.,E"5@,"%.5@,3).-"
'(" /.%:.-$$-" 5'.5-9'-+%2" H" /.'+5'/-('"
-6-+C-$,+)'" +,((-" 5%$/.,+3'%+,"
9,((," &-3'" $%(,5%(-.'" ," &'%5@'$'5@,"
9,(" 3'+5.%+'CC-)%.," 5'.5-9'-+%" @-++%"
/%.)-)%" -((-" .-/'9-" ,6%(4C'%+," 9'" 4+"
$%9,((%" 9,(" $,55-+'3$%" 9,((A%.%(%:'%"
&-3'(-.,2" F,5,+)'" 36'(4//'" @-++%"
-+5@," .'6%(4C'%+-)%" (-" 5%+5,C'%+," 9,'"
$,55-+'3$'"9'"'+/4)","%4)/4)"9,'"a]c2"
I4,3)'" '+5(49%+%" (-" 35%/,.)-" 9'" 4+"
+4%6%"/,.5%.3%"+%+L6'3'6%"9-((-".,)'+-"-'"
a]c"5@,"3'+5.%+'CC-6-"'".')$'"5'.5-9'-+'"
5%+"'(":'%.+%"3%(-.,E","(-"9,(45'9-C'%+,"
34((," 6'," +,((," D4-('" (A%.%(%:'%" 9,'" a]c"
-((-" >'+," :,+,.-" (-" .'3/%3)-" 9,'" .')$'"
>'3'%(%:'5'","5%$/%.)-$,+)-('2"
H(" .')$%" 5'.5-9'-+%" N" %.:-+'CC-)%" +,'"
$-$$'>,.'"'+"4+-":,.-.5@'-"9'"$%(),/('5'"
%35'((-)%.'" 5'.5-9'-+'2" H(" $,55-+'3$%"
%35'((-)%.'%" 9,((A%.%(%:'%" &-3'(-.," N"
5%+),+4)%"-((A'+),.+%"9,'"3'+:%('"+,4.%+'E"
,9"N"/%33'&'(,"5@,"(-"$-::'%."/-.),"9,:('"
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-//.%33'$-)'6-$,+)," 8000" +,4.%+'"
5@," 5%$/.,+9%+%" '" a]c" &'(-),.-('"
3'-+%" U5,((4(,"%.%(%:'%V2"F'-334$,+9%E"
'("),$/%"'+"3,+3%"&'%(%:'5%"N"$'34.-)%"
9-"5'5('"5@,"6-++%"9-'"$'(('3,5%+9'"-:('"
-++'2"Y("5,+).%"9,("$,55-+'3$%"5AN"4+"
'+).'5-)%" $,55-+'3$%" $%(,5%(-.," 5@,"
&-))," '+" +4$,.%3'" ),334)'" -((A'+),.+%" 9'"
)4))%" '(" 5%./%2"c%$4+D4,E"D4,3)'" .')$'"
'+9'/,+9,+)'"3%+%"3%))%/%3)'"-((A,3-$,"
9'"4+"%.%(%:'%"&-3'(-.,"+,("5,.6,((%"5@,"
5%%.9'+-" '" .')$'" 9,:('" 3/,5'>'5'" ),334)'"
9'/,+9,+),$,+)," 9,:('" 3)'$%('" 9'" (45,"
5@," .'5,6," 9-(" $%+9%" ,3),.+%2" O,."
>-."3'"5@,"'(".')$%"5'.5-9'-+%":-.-+)'35-"
5@," >'3'%(%:'-" ," 5%$/%.)-$,+)'"
3'-+%" -//.%/.'-)-$,+)," 3'+5.%+'CC-)'"
5%+" '(" $%+9%" ,3),.+%E" (," '+9'5-C'%+'"
/.%6,+',+)'" 9-((A-$&',+)," ,3),.+%"
9,6%+%" ,33,.," '+" :.-9%" 9'" '+),.6,+'.,"
.'3'3),$-+9%" D4,3)%" %.%(%:'%" '+),.+%2"
MA'+9'5-C'%+,"),$/%.-(,"/'J" '$/%.)-+),"
/,."'(".')$%"5'.5-9'-+%"N"-//4+)%"'("5'5(%"
9'"(45,#&4'%2"
M-" .,:%(-C'%+," 9,((A%.%(%:'%" &'%(%:'5%"
+,((A4%$%" -66',+," -" ('6,((%" 5,.,&.-(,"
+,((A'/%)-(-$%E"-)).-6,.3%"(-".,:%(-C'%+,"
9-((-" /.%94C'%+," 9'" $,(-)%+'+-2" M-"
$,(-)%+'+-"N"4+"%.$%+,"/.%9%))%"9-((-"
:@'-+9%(-" /'+,-(,E" 34" 3)'$%(-C'%+,"
9,((A'/%)-(-$%2" h" 9,))-" %.$%+," 9,("
3%++%" /,.5@q" (-" 34-" /.%94C'%+,"
/.%6%5-" 3%++%(,+C-" ," '(" /'55%(%"
$-33'$%"3'"@-"94.-+)," (-"+%)),Z" '+>-))'"
(-" (45," +," '+'&'35," (-" 3,5.,C'%+,2"
c@'-.-$,+)," (-"$,(-)%+'+-" '+>(4'35,"34"
-().'" -3/,))'" 9,((-" D4%)'9'-+')*E" /.'$-" 9'"
)4))%"'("&,+,33,.,","(A,D4'('&.'%"/,.3%+-(,2"
[('" 4%$'+'" 3'" 9'>>,.,+C'-+%" '+"$%(),/('5'"
5.%+%)'/'E" 5'%N" '+" /.,9'3/%3'C'%+'"
:,+,)'5@,"9'">-3)4.-"9,(".')$%"5-.9'-5%"
.'3/,))%" -(" 5'5(%" :'%.+%L+%)),2" I4,3)%"
3/',:-" /,.5@q" -(54+," /,.3%+," 3'"
-(C-+%" -(" $-))'+%" /.,3)%" 3,+C-" >-)'5-"
$,+).,"-().,"9%.$'.,&&,.%" >'+%"-" )-.9'2"
H("5.%+%)'/%".'34()-"5%$4+D4,"4+"/4+)%"
9'" /-.),+C-" +,((-" 9,),.$'+-C'%+," 9,("
.')$%" 5'.5-9'-+%" '+9'6'94-(," '+" D4-+)%"
(,"-&')49'+,"9'"6')-"/%33%+%"-//%.)-+,"

9,((," $%9'>'5@,2" I4,3)%" -66',+,"
-)).-6,.3%" (A,3/%3'C'%+," -((-" (45," '+"
9,),.$'+-)'" /,.'%9'" 9,((-" :'%.+-)-2" a'"
5%:('," '$$,9'-)-$,+)," (A'$/%.)-+C-"
9'" D4,3)-" /%33'&'(')*" +%+" 3%(%" +,((-"
54.-" 9,'" 9'3)4.&'" 9,.'6-+)'" 9-" n,)" (,:"
%" )4.+'" +%))4.+'" 9'" (-6%.%E" $-" -+5@,"
3,$/('5,$,+)," +,((-" 6')-" D4%)'9'-+-E"
'+" /-.)'5%(-.," D4,((-" (-6%.-)'6-E" '+" 54'"
(A'+9'6'94%" /4K" .'435'.," -9" ,33,.,"
/,.>,))-$,+),"3'+)%+'CC-)%"-'"34%'"%.-.'2"
Y(" $%$,+)%" %//%.)4+%" (A,>>,))%" 9,((-"
(45,"/4K"-'4)-.,"(A'+9'6'94%"-"$':('%.-.,"
(A4)'('CC%" 9,((," /.%/.'," .'3%.3,2" H+%().," (-"
(45,"@-",>>,))'"$%()%"/%3')'6'" 34((A4$%.,"
," 34(" &,+,33,.,E" 34((A,D4'('&.'%"
/,.3%+-(," ," 34((-" 5%+3-/,6%(,CC-" 9'"
3qZ">-"3,+)'.,"(A'+9'6'94%"'+),((,))'6-$,+),"
&.'((-+)," ," /',+%" 9'" ,+,.:'-2" k:+4+%"
9,'" 94," 5.%+%)'/'" +,5,33')-" 9'" 4+-"
3)'$%(-C'%+," (4$'+%3-" '+" $%$,+)'"
9'6,.3'E"5'%N"-("$-))'+%"/,." (-"/,.3%+-"
5%+" '(" .')$%" 5'.5-9'-+%" .')-.9-)%" ,"
-(" /%$,.'::'%" /,." (-" /,.3%+-" 5%+" '("
.')$%" 5'.5-9'-+%" -+)'5'/-)%2" c%$,"
->>,.$-" X'((" F%,++,&,.:E" /.%>,33%.,"
4+'6,.3')-.'%"/,."(-"5.%+%&'%(%:'-"/.,33%"
(A'3)')4)%" 9'" /3'5%(%:'-" $,9'5-" 9,((-"
R+'6,.3')*"M49G'+LQ-W'('-+"9'"Q%+-5%E"
-" /.%/%3')%" 9,((," /,.3%+," 5@," 3'"
9,6%+%" -(C-.," ).%//%" /.,3)%" .'3/,))%"
-(" /.%/.'%"%.%(%:'%" '+),.+'Z" Uh"5%3P" 5@,"
9%/%" (-" 36,:('-" 5AN" 4+" ),$/%" '+" 54'"
+%+"3'"N"-+5%.-"5%3P"'+">%.$-","D4,3)%"
+%+" 3%(%" /3'5@'5-$,+),E" $-" -+5@,"
3/'.')4-($,+),E" 5'%N" +%+" 3'" .',35," -"
>4+C'%+-.," 5%3P" %))'$-$,+)," 5%$,"
-(54+,"%.,"/'J" )-.9'2"a,"%.-" '%"36,:('%"
4+-" :.-+" /-.)," 9,((," /,.3%+," ).%//%"
/.,3)%","(,"/%.)%"-("(-6%.%E"5%3)%.%"+%+"
@-++%"3%(%"4+-"$-+5-+C-"9'"3%++%","
94+D4," @-++%" 4+-" +%))," &.,6,E" $-"
@-++%" 4+-" >4+C'%+-(')*" +%+" %))'$-(,"
+,((,"/.'$,"%.,"9,("(%.%"(-6%.%2V"
f-("/4+)%"9'" 6'3)-"9,((-" 6'3'%+," (-" (45,"
N" 5%((,:-)-" -((-" 5-/-5')*" 9,((A'+9'6'94%"
9'" .',(-&%.-.," (A'$$-:'+," 9,(" $%+9%"
,3),.+%2" M-" (45," N" /,.K" 5%((,:-)-"
-+5@," -(" .')$%" 5'.5-9'-+%" 5@," N" '+"
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/2800-3500 K
M-"),$/,.-)4.-"9'"5%(%.,"/'J"5-(9-"N"4)'(,"
/,."-)$%3>,.,"9'".,(-W","9,>-)'5-$,+)%E"
'+" 54'" +%+" 3%+%" .'5@',3)'" 5%$/')'" 6'3'6'"
/-.)'5%(-.$,+),"'$/,:+-)'6'2

/3500-5000 K
a'" 9,),.$'+-" 4+" -4$,+)%" 9,'" 6-(%.'"
>%)%$,).'5'" 4)'('" -((%" 36%(:'$,+)%" 9'"
5%$/')'"6'3'6'">%.),$,+),"%/,.-)'6'2

/5000-10000 K
a'" 6,.'>'5-" 4+A'++-(C-$,+)%"
9,((A-)),+C'%+,","9,((-"5%+5,+).-C'%+,2

/ 380-500 nm
H(" &(4" ," '(" 6'%(,))%" >-5'(')-+%" (-" ),+9,+C-"
-((-".'>(,33'%+,","-((-"5.,-)'6')*2"a'"6,.'>'5-"
4+"'++-(C-$,+)%"9,("('6,((%"9'"-)),+C'%+,"
,"9'"/.%94))'6')*2

/ 600-780 nm
I4,3)-" :-$$-" 5%$/.,+9," '("
.%33%E" 5@," /.%945," 34((A%.:-+'3$%"
4+-" 3,+3-C'%+," 9'" .'(-33-$,+)%" ,"
9,5%$/.,33'%+,2

:27".')$%"5'.5-9'-+%
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:.-9%"9'"'+>(4,+C-.,"(%"3)-)%"/,.3%+-(,E"
(A-))'6-C'%+," ," (A,D4'('&.'%" >'3'%(%:'5%2"
O,.5'K"-55-+)%"-((,").-9'C'%+-('"/.%/.',)*"
),5+'5%L%))'5@," N" %//%.)4+%" >-.,"
.'>,.'$,+)'" -+5@,"-'" >-))%.'" 5%:+')'6'" ,"-'"
.'>(,33'" >'3'%(%:'5'" '+9'.,))'2"c%+3'9,.-+9%"
-$/'-$,+)," '(" >-))%.," (45,E" (A4%$%"
'+" :,+,.-(," +,5,33')-" 9'" 5%+9'C'%+'"
-$&',+)-('" '9%+,," 3'-" -(" 5%$/')%"
6'3'6%" ^&,+,33,.," 6'3'6%" 9-)%" -((-"
$-+5-+C-" 9A-&&-:('-$,+)%E" 9-(" +%+L
->>-)'5-$,+)%E" ,5522_" 3'-" -(" 34//%.)%"
9,(" .')$%" >'3'%(%:'5%" ," 9,((A-))'6-C'%+,2"
Q,+).," /,.K" '(" 5%$/')%" 6'3'6%" 6',+,"
5@'-.-$,+)," .,:%(-$,+)-)%" 9-((-"
+%.$-)'6," -" .':4-.9%E" +,334+-"
'+9'5-C'%+," 6',+," >%.+')-" /,." :('"
-().'" /-.-$,).'" ," D4,3)%" >-" 3P" 5@,"
3%(')-$,+)," +%+" 6,+:-+%" 5%+3'9,.-)'"
+,((-"/.%:,))-C'%+,"'((4$'+%),5+'5-2"
F')$%" >'3'%(%:'5%" ," -))'6-C'%+," 3%+%"
'+>(4,+C-)'" 9-" >-))%.'" D4-('Z" '" :'%.+'E" (,"
3)-:'%+'","'("),$/%","9-((-"/.,3,+C-"9,((-"
(45," 9'4.+-" ,#%" '((4$'+-C'%+," -.)'>'5'-(,2"
O4.).%//%" (-" 3%99'3>-C'%+," 9,((," 3%(,"
5%+9'C'%+'" +%.$-)'6," .':4-.9-+)'" (-"
6'3'%+," +%+" N" 34>>'5',+)," -" :-.-+)'.," '("
&,+,33,.,Z" &-3)'" 5%+3'9,.-.," 5@," :('"
'((4$'+-$,+)'" /.,6'3)'" 9-((-" +%.$-)'6-"
34((," /%3)-C'%+'" 9'" (-6%.%" +,:('" 4>>'5'"
3%+%" '+" :,+,.-(," 9'" ;00" (4WE" $,+).,"
:('" '((4$'+-$,+)'" /.%9%))'" 9-((-" (45,"
3%(-.," 6-++%" 9-(" B000" (4W" 9,(" 5',(%"
5%/,.)%"-'"!00000"(4W"9,("5',(%"3,.,+%"
9'" $,CC%:'%.+%2" M," 5%+3,:4,+C,"
3%+%" 9'3)4.&'" 9,(" 3%++%E" -33,+C-" 9'"
,+,.:'-E" $-(4$%.'" %" /,.>'+%" /,3-+)'"
9,/.,33'%+'2" a%/.-))4))%" +,'" $,3'"
'+6,.+-('" (A,3/%3'C'%+," 9,((A'+9'6'94%" -((-"
(45,"+-)4.-(,"N").%//%"$'3,.-"/,."/%),."
-6,.," '" +,5,33-.'" ,>>,))'" 34((A%.%(%:'%"
&'%(%:'5%"'+),.+%E"/%.)-+9%"5%3P"-"3)-)'"
9'"U5%+>43'%+,V">'3'%(%:'5-2"
MA"U%.%(%:'%"'+),.'%.,V"N"4+"$,55-+'3$%"
&'%(%:'5%" 5@," &-))," '+" %:+4+%" 9'" +%'2"
H" .'5,.5-)%.'" 9,(" 3%++%" ," '" &'%(%:'" 9,("
),$/%":'*"9-"-++'"5,.5-+%"9'" 3-/,.,"
9%6," ,33%" 3'" 5%((%5@'" ," 5%$," 3'-"
5%3)')4')%2" H" /.'$'" '+9'C'" 3'" ).%6-+%" +,("

(" (-&%.-)%.'%" 9,(" 3%++%E" /,." ,3,$/'%E"
-" .':4-.9%" 9,'" )4.+'3)'2" Y" 5%3)%.%"
.',35," 9'>>'5'(," .'$-+,.," 36,:('" 9'" +%)),"
," 9%.$'.," 9'" :'%.+%" .,:%(-.$,+)," ,"
).-+D4'((-$,+),2" ],(" (-&%.-)%.'%" 9,("
3%++%"'+6,5,"r"3,+C-"5%((,:-$,+)'"5%("
$%+9%",3),.'%.,","3,+C-"'"5-$&'-$,+)'"
9'" (45," +-)4.-(," r" (," 3),33," /,.3%+,"
$%3).-+%"4+".')$%".,:%(-.,"9'"3%++%","
6,:('-2"Y"/.,35'+9,.,"9-(">-))%"5@,"'"5%./'"
.'5,6-+%"%"+%+".'5,6-+%"(,"'+>%.$-C'%+'"
(4$'+%3,").-$'),":('"%55@'E"(,"5,((4(,"9,("
5%./%"@-++%"4+"/.%/.'%".')$%2"I4,3)%"
N" 3)-)%" '(" 3%./.,+9,+)," .'34()-)%" 9,((,"
%33,.6-C'%+'" 34((-" 5%()4.-" 9,((," 5,((4(,"
'+" (-&%.-)%.'%2" Y+5@," D4,3)," &-))%+%E"
3,+C-"(45,"9'4.+-E"'(".')$%"9,((,"8="%.,2"
H+" D4,3)-" $-+',.-" +,(" +%3).%" 5%./%"
&-))%+%" $'('-.9'" 9'" 5,((4(,L%.%(%:'%2" f-"
5'K"9'/,+9,"'(" >-))%"5@,"'("+%3).%"5%./%"
3-"D4-+9%"9,6,",33,.,"-))'6%","D4-+9%"
9,6,".'/%3-.,2"

72?")"5%(%.,"+,((-":'%.+-)-



9.6.2/
phase

response
curve

MA-&'(')*"9,((-" (45,"9'"-CC,.-.," (A%.%(%:'%"
&'%(%:'5%"9'/,+9,"9-((-"/@-3,".,3/%+3,"
54.6,"̂ -((-"(45,_Z"9'/,+9,+),$,+),"9-((-"
>-3,"9,("3%++%E"(-"(45,"/4K"-6-+C-.,"%"
.')-.9-.,"'(".')$%"5'.5-9'-+%2"
MA'((4$'+-C'%+,".'5@',3)-"6-.'-"9-"3/,5',"
-" 3/,5',Z" +,'" .%9')%.'" +%))4.+'E" -9"
,3,$/'%E"N"34>>'5',+),"4+"('6,((%"9'"(45,"
$%()%" '+>,.'%.," .'3/,))%" -((A4%$%" /,."
(A-CC,.-$,+)%"9,((A%.%(%:'%"&'%(%:'5%2
k().,"-((A'+),+3')*"9,((-"(45,E"(-"(4+:@,CC-"
9A%+9-" ^%" 5%(%.,_" 9,((-" (45," N" 4+"
'$/%.)-+),">-))%.,"/,."(-"9,),.$'+-C'%+,"
9,(":.-9%"-"54'"(A%.%(%:'%"N"-CC,.-)%2"M-"
$,(-+%/3'+-E"(-"/.%),'+-"5@,"9,),.$'+-"
(A,3/%3'C'%+," -((-" (45," N" ,55')-)-" /'J"
,>>'5-5,$,+),"9-((-"(45,"&(4"^=80L==0"
+$_2
M-"/@-3,".,3/%+3,"54.6,"N"4+":.->'5%"
%.',+)-)%"34:('"-33'"W","\"5.,-)%"+,("!7?0"
9-" O-).'5'-" f,c%4.3,\E" ,33%" 3/',:-"
(A,>>,))%" 9'" 4+" ).-))-$,+)%" /.%:,))-)%"
/,." $%9'>'5-.," '(" .')$%" 5'.5-9'-+%" '+"
&-3," -(" ),$/%2" S33%" /%+," 34((A-33,"
W" '(" ),$/%" /,.3%+-(,E" D4'+9'" '(" /.%/.'%"
&'%.')$%"$,+).,"34((A-33,"\" (A,>>,))%"9,("
).-))-$,+)%E" '(" D4-(," 434-($,+)," /4K"
,33,.," ,>>,))4-)%" ).-$')," (A,3/%3'C'%+,"
-9" 4+-" (45," 5%+" (4+:@,CC-" 9A%+9-"
$%()%"-()-"%//4.," ).-$')," (A-334+C'%+,"
%.-(,"9'"$,(-)%+'+-2
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9.6.3/
ricerche],:('"4()'$'"-++'" (," .'5,.5@,"35',+)'>'5@,"

34((-" >%)%),.-/'-" @-++%" 5%+9%))%" -9"
'$/%.)-+)'33'$'" .'34()-)'Z" :('" 3)49'" 9'"
3/,5'-('3)'" 5%$," [,%.:," s.-'+-+.9" ,"
X@%$-3"o,>>,.3%+"9,("Q,9'5-("c%((,:,"
9'" O@'(-9,(/@'-" @-++%" '9,+)'>'5-)%" +,((,"
3/,5'>'5@," (4+:@,CC," 9A%+9-" 9,((-"
(45," &(4" 9'" ==?L==1" +$" '(" 5.45'-(,"
,>>,))%" 9'" 3)'$%(-C'%+," >'3'%(%:'5-2" 18"
6%(%+)-.'" 3-+'" 3%+%" 3)-)'" $-+),+4)'"
&,+9-)'"9-((-"$,CC-+%)),"/,."94,"%.,"
," 3455,33'6-$,+)," ,3/%3)'" -9" 4+-"
3/,5'>'5-"D4-+)')*"9'">%)%+'"-9"4+-">.-"(,"
+%6,"(4+:@,CC,"9A%+9-"/.,3,"'+",3-$,"
/,." 70" $'+4)'2" H" /.,(',6'" 3-+:4':+'"
,>>,))4-)'" /.'$-" ," 9%/%" (A,3/%3'C'%+,"
-((-" (45," @-++%" ,6'9,+C'-)%" 5@," (,"
(4+:@,CC,"9A%+9-"9,((," (45'"&(4"@-++%"
-64)%"(-"$-::'%.,"/%),+C-"+,("6-.'-.,"'"
('6,(('"9'"$,(-)%+'+-2"M,".'5,.5@,"'+9'5-+%"
5@,",3'3),"4+"+4%6%">%)%/':$,+)%"+%+"
'9,+)'>'5-)%E" $-::'%.$,+)," 3,+3'&'(,"
-((," (4+:@,CC,"9A%+9-"9,((-" (45,"&(4","
5@," 5%+).%((-" (," .,-C'%+'" +,4.%(%:'5@,"
-((-" (45,2"M," .'5,.5@," '+%().,"->>,.$-+%"
5@,"D4,3)-"3,+3'&'(')*">%.+'35-"(-"9'.,))-"
,6'9,+C-" 9'" 4+" 3'3),$-" 4$-+%" 9'"
>%)%.'5,C'%+,E" +%+" 5%$/%3)%" 9-" 5%+'"
%" &-3)%+5,(('E" 5@," 6',+," -))'6-)%" -((,"
(4+:@,CC," 9A%+9-" 9,'" &(4E" ).-" =80" ,"
=B0"+$2"
O.,5,9,+),$,+)," -((-" 35%/,.)-" 9,("
/'55%"9'"3,+3'&'(')*"9,'".'5,))%.'"+%+L6'3'&'('"
+,((,"(4+:@,CC,"9A%+9-"9,("&(4E"(,"),.-/',"
5%+" (-" (45," 6,+'6-+%" ,>>,))4-)," 5%+"
3%.:,+)'" -" 3/,)).%" )%)-(,2" ]%+%3)-+),"
(A,>>'5-5'-"9'"D4,3),"),.-/',"+,((-"54.-"9'"
36-.'-)'"9'3)4.&'E"5%$,"(-"aYf"^f'3)4.&%"
Y>>,))'6%"a)-:'%+-(,_E"'"9'3)4.&'"9,("3%++%"
,"D4,(('"5%++,33'"5%+" n,)" (,:"," )4.+'"9'"
(-6%.%" +%))4.+'E" ,33," /.%945,6-+%"
9,:('",>>,))'"5%((-),.-('"+,:-)'6'Z"(,"),.-/',E"

'+>-))'E" 6,+'6-+%" ,>>,))4-)," >-5,+9%"
:'4+:,.," -((A%55@'%" 9,((A%33,.6-)%.,"
'((4$'+-$,+)'" 5%$/.,3'" '+" 4+" '+),.6-((%"
9'" 8;00L!8000" (4W" ^-+5@," /'J_" ,"
D4,3)%" /.%945,6-" -&&-:('-$,+)%"
6'3'6%E" ->>-)'5-$,+)%" 6'3'6%E" >%)%>%&'-T"
9'35%$>%.)" %54(-.," ," $-(" 9'" ),3)-2"
e%.)4+-)-$,+)," D4,3)'" 9'3)4.&'"
5%((-),.-('"3%+%"3)-)'"34/,.-)'"-)).-6,.3%"
(A%))'$'CC-C'%+,"9,((," (4+:@,CC,"9A%+9-"
9,((A,$'33'%+," (4$'+%3-" 5@," /%.)-+%"
'" ('6,(('" 9'" '((4$'+-$,+)%" -((A%55@'%"
+,5,33-.'"-"5'.5-"=00"(4W2"
c%+5(49,+9%E" (-" 3%//.,33'%+,"
9,((-" $,(-)%+'+-" 6',+," .,:%(-)-" 9-((-"
:@'-+9%(-" /'+,-(," 5@," -" 34-" 6%()-"
6',+," '+>(4,+C-)-" 9-((-" 3,+3'&'(')*" -((,"
(4+:@,CC,"9A%+9-"9,("3'3),$-"%54(-.,"
9'" >%)%.,5,))%.'2" H" .'34()-)'" '9,+)'>'5-+%"
(-" /%.C'%+," >.-" '" ==?" ," '" ==1" +$"
5%$," (-"/'J"/%),+)," '+" .'>,.'$,+)%"-((-"
.,:%(-C'%+," 9,((-" 3,5.,C'%+," 9,((-"
$,(-)%+'+-" 5@," '+>(4,+C-" 9'.,))-$,+),"
'(" .')$%"5'.5-9'-+%2" H"9-)'" 34::,.'35%+%"
5@," '(" 3'3),$-" 9,'" >%)%.,5,))%.'" /,."
(-" 3%//.,33'%+," 9,((-" $,(-)%+'+-" N"
9'3)'+)%" 9-'" 5%+'" ," 9-'" &-3)%+5,(('" 5@,"
5%3)')4'35%+%" '+6,5," '" >%)%.,5,))%.'"/,."
(-"6'3'%+,2"
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a'" 9,>'+'35," ),$/,.-)4.-" 9'" 5%(%.,E"
9'" 4+-" 5,.)-" .-9'-C'%+," (4$'+%3-E" (-"
),$/,.-)4.-" 5@," 9%6.,&&," -6,.,"
4+" 5%./%" +,.%" ->>'+5@q" (-" .-9'-C'%+,"
(4$'+%3-" ,$,33-" 9-" D4,3)A4()'$%"
-//-'-" 5.%$-)'5-$,+)," '(" /'J" 6'5'+-"
/%33'&'(," -((-" .-9'-C'%+," 5%+3'9,.-)-2"
I4'+9'" 3," /%),33'$%" '9,-($,+),"
9'3/%..," 9'" 4+-" &-..-" 9'" 4+" $-),.'-(,"
/,.>,))%" 5@," 6',+," /,." 5%+6,+C'%+,"
5@'-$-)%"5%./%"+,.%E"'("D4-(,".,3)')4'35,"
)4))-" (A,+,.:'-" .'5,64)-" 3%))%" >%.$-" 9'"
5-(%.,E" /%).,$$%" " " " :.-94-($,+),"
.'35-(9-.(-" -9" 4+-" ),$/,.-)4.-" 5@,"
6-" 9-'" !B00" -'" !B000" i,(6'+" 5'.5-2"
X-(," " " " 5%./%" +,.%" 9'6,..,&&,E" 5%+"
(A-4$,+)-.,"9,((-"),$/,.-)4.-E"3,$/.,"
/'J" '+5-+9,35,+),E" '+" 5%+5%$')-+C-"
5%+" (A-4$,+)%"9,((-" ),$/,.-)4.-",33%"
6-.',.,&&," -+5@," 9'" 5%(%.,E" -+9-+9%"
9-(".%33%"-("&'-+5%#&(42"X-(,"5%(%.,E"'+"
.-//%.)%"-((-"),$/,.-)4.-E"6',+,"D4'+9'"
43-)%" /,." 9,),.$'+-.," (-" .-9'-C'%+,"
9,((-" (45,",$,33-"9-(")'/%"9'" (-$/-9-"
%"3%.:,+),2"O,."4+-" " " " (-$/-9'+-"-9"
'+5-+9,35,+C-E" 5@," @-" 4+A,$'33'%+,"
5-(9-#.%33-3).-E" (-" ),$/,.-)4.-" 9'"
5%(%.," " " N" 9'" 5'.5-" !B00" i,(6'+E" /,."
-..'6-.," -((," (-$/-9," >(4%.,35,+)'" 5@,"

3'"-::'.-+%"34'"=000L;000"i,(6'+" >'+%"
-'" 1000"i,(6'+"9,'" (,9"&'-+5@'2"I4'" 9'"
3,:4')%"6,9'-$%".'/%.)-),"-(54+,").-" (,"
/'J"""5%$4+'"X"9'"5%(%.,2""""""

M45,"3%(-.,"-"$,CC%:'%.+%Z";=00"i""
"
M45,"9A-$&',+)," '+"/',+%":'%.+%" ^(45,"
9'4.+-_Z"$,9'-$,+),E"5'.5-"?;00"i""
"
M45,"9,("5',(%"+46%(%3%Z"5'.5-"1000"i""
"
M45,"9,(" 5',(%" /-.C'-($,+)," +46%(%3%Z"
B000"L"!0000"i"""

M45," 9,(" 5',(%" 3,.,+%Z" 9-" !0000" -"
!B000"i" ^'(" 6-(%.,"N"/'J",(,6-)%"/,." '("
5',(%"9'"5%(%.,"-CC4..%"'+),+3%"-"+%.9_"""

M45,"9'"4+-"5-+9,(-Z"5'.5-"!000"i"""

M-$/-9-"9%$,3)'5-"-"'+5-+9,35,+C-"
9-"=0"mZ"8?;0"i"""

M-$/-9-"9%$,3)'5-"-"'+5-+9,35,+C-"
9-"?0"mZ"81?0"i"""

M-$/-9-"9%$,3)'5-"-"'+5-+9,35,+C-"
9-"1;"mZ"8B80"i"""

M-$/-9-"9%$,3)'5-"-"'+5-+9,35,+C-"
9-"!00"mZ"8700"i"""

M-$/-9-"9%$,3)'5-"-"'+5-+9,35,+C-"

9.7.1/
la
temperatura
colore



-"9-"800"mZ"87B0"i""

M-$/-9-" O@%)%>(%%9" 9-" ;00" m" /,."
43%">%)%:.->'5%Z"<=00"i"""

M-$/-9-" >(4%.,35,+)," ,W).-5-(9-Z"
8100" i" ^(-" (45," ,$,33-" 9-" D4,3)%"
)'/%"9'"(-$/-9-"-//-.,"9'"5%(%.,":'-((%"
$%()%":.-9,6%(,",".'/%3-+),_"""

M-$/-9-" >(4%.,35,+)," G-.$" G@'),"
^&'-+5%"5-(9%_Z"<000"i"^(-"(45,"-//-.,"
9'"5%(%.,"&'-+5%L:'-((-3).%_"""

M-$/-9-" >(4%.,35,+)," G@')," ^&'-+5%"
+,4).%_Z" <;00" i" ^(-" (45," -//-.," 9'"
5%(%.,"&'-+5%"),+9,+),E"'+"$%9%"$%()%"
(',6,E"-("&'-+5%"3/%.5%"6,.9-3).%_"""

M-$/-9-" >(4%.,35,+)," 5%%(" G@'),"
^&'-+5%">.,99%_Z"=000"i"̂ (-"(45,"-//-.,"
9'"5%(%.,"&'-+5@'33'$%_"""

M-$/-9-">(4%.,35,+),"(45,"+%.$-('CC-)-"
^f;0_Z";000"i"^(-" (45,"/.,35.'))-"/,." '"
/.%5,33'"9'"3)-$/-","/.,L3)-$/-_"""

M-$/-9-">(4%.,35,+),"9-\(':@)"̂ 9'4.+-_Z"
?;00"i"̂ (-"(45,"-//-.,"9'"5%(%.,"&'-+5%"
-.:,+),%"'+),+3'33'$%_"""

M-$/-9-" >(4%.,35,+)," 3b\G@'),"
^34/,.9'4.+-_Z"B000"i" ^(-" (45,"-//-.,"
9'"5%(%.,"-.:,+),%"D4-3'"-CC4..'+%_"""

H+":,+,.-(,"L"-+5@,"3,E"/,."5%+6,+C'%+,E"
(," (-$/-9," >(4%.,35,+)'" 5%+" =000" i"
3%+%"9,+%$'+-),"5%%("G@'),"L"3'"/-.(-"
9'"&'-+5%"5-(9%").-"'"<000","'"<;00"iE"
&'-+5%"+,4).%").-"'"<;00","'"=;00"i","
&'-+5%">.,99%").-"'"=;00","'"1000"i2""""""



/155154

721"9'>>,.,+),"),$/,.-)4.-"5%(%.,



9.7.2/
indice

di 
resa

cromatica
Ra

MA'+9'5,"9'" .,3-"5.%$-)'5-" ^HFc"%"F-_E"
%//4.," '+" '+:(,3," c%(%." F,+9,.'+:"
H+9,W" ^cFH_E"9'" 4+-"3%.:,+)," (4$'+%3-"
N"(-"$'34.-"9'"D4-+)%"+-)4.-('"-//-'-+%"'"
5%(%.'"9,:('"%::,))'"9-",33-"'((4$'+-)'2"R+"
%::,))%"9'"D4-(3'-3'"$-),.'-(,"+%+"@-"4+"
5%(%.,"9,>'+')%"-"/.'%.'E",33%"N"3,$/.,"
5%((,:-)%" 3'-" -((," (4+:@,CC," 9A%+9-"
5@," .'>(,))," $-::'%.$,+),E" 3'-" -(" )'/%"
9'"3%.:,+),"(4$'+%3-"5@,"(%"'((4$'+-E"%"
$,:('%" -((%" 3/,)).%" 5@," /%33',9," )-(,"
3%.:,+),2"]%+"@-"D4'+9'"3,+3%"/-.(-.,"
9'"5%(%.,".,-(,"9'"4+"%::,))%" '+"),.$'+'"
-33%(4)'E"3,+C-"3/,5'>'5-.,"-+5@,"'(")'/%"
9'"3%.:,+),"(4$'+%3-2"X4))-6'-E"-//-.,"
.-:'%+,6%(," -33%5'-.," -9" -(54+,"
/-.)'5%(-.'" 3%.:,+)'" (4$'+%3," 4+" .4%(%"
/.'6'(,:'-)%" /,." .'),+,.," +-)4.-('" '" 5%(%.'"
5%+" 54'" -//-'%+%" :('" %::,))'" '((4$'+-)'"
9-" ,33,Z" D4,3)," 3%.:,+)'" 9,6%+%"
-6,.," 4+%" 3/,)).%" '(" /'J" 5%$/(,)%"
/%33'&'(," +,((A-$&')%" 9,(" 6'3'&'(," " " /,."
+%+" ).-354.-.," +,334+" 5%(%.,2" O,."
,3,$/'%E" /%33'-$%" 5%+3'9,.-.,"
(-" (45," 9'4.+-" %//4.," (-" .-9'-C'%+,"
,$,33-" 9-" 4+" 5%./%" +,.%" -9" 4+-"
9,),.$'+-)-" ),$/,.-)4.-" ^+%+" '+>,.'%.,"
-"!700"i_E"5@,"-&&'-+%"(-")%)-(')*"9,((,"
(4+:@,CC,"9A%+9-"/.,3,+)'"+,((%"3/,)).%"
9,(" 6'3'&'(,2" O,.)-+)%E" /,." 9,>'+'.,"
(A'+9'5," 9'" .,3-" 5.%$-)'5-" 3'" /.,+9,"
5%$," .'>,.'$,+)%" /.%/.'%" (-" .-9'-C'%+,"
,$,33-" 9-" 4+" 5%./%" +,.%" ,E" 9-)-"
4+-"3%.:,+),"(4$'+%3-"5@,"-&&'-"4+-"
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5,.)-"),$/,.-)4.-"9'"5%(%.,E")-(,"'+9'5,"
$'34.-"(-"9'>>,.,+C-").-"5%$,"-//-'%+%"
5.%$-)'5-$,+)," :('" %::,))'" D4-+9%"
3%+%" " " " '((4$'+-)'" 9-" ,33-" ," 5%$,"
-//-'%+%" D4-+9%" 3%+%" '((4$'+-)'" 9-"
4+"5%./%"+,.%"-((-"3),33-"),$/,.-)4.-2"
Q'+%.,".'34(),.*")-(,"9'>>,.,+C-E"$':('%.,"
3-.*" (-" .,3-" 5.%$-)'5-" 9,((-" 3%.:,+),"
,E" " " " D4'+9'E" $-::'%.," 3-.*" '(" 6-(%.,"
9,((A'+9'5,2" SA" &,+," .'5%.9-.," 5@,"
+%+%3)-+),"5'KE" 4+-"3%.:,+),"5@,"@-"
4+" ,(,6-)%" '+9'5," 9'" .,3-" 5.%$-)'5-"
/%).,&&," &,+'33'$%" +%+" .'435'.," -"
.,3)')4'.," -(54+'" 5%(%.'" 3/,5'>'5'2" MAHFc"
'+>-))'"N"4+A'+),./%(-C'%+,"9'"%))%"6-(%.'E","
3'"/4K"6,.'>'5-.,"(-"5%+9'C'%+,"'+"54'"4+%"
9'",33'"N"/'4))%3)%"&-33%"$,+).,":('"-().'"
3%+%"$%()%",(,6-)'2" H+%().,"%:+'"3/,)).%"
/4."5%$/(,)%"5@,"3'-"-6.*"3,$/.,"9,'"
/'55@'"/.,33%"'"D4-('"3'"-6.*"4+"HFc"/'J"
,(,6-)%" ,9" -().'" /'J" &-33'" /,." 54'" (AHFc"
3-.*" /'J" $%9,3)%2" c'K" /.,$,33%E" '+"
('+,-"9'"$-33'$-"3'"/4K"5%+3'9,.-.,Z"

L" %))'$-(," 4+" '+9'5,"9'" .,3-"5.%$-)'5-"
/-.'"-"70#!00"5@,"5%..'3/%+9,"'(":.-9%"
!Y"9'".,3-"9,("5%(%.,

L"$%()%"&4%+%"4+"'+9'5,"HFc"}"B0#B7"
[.-9%"!s"""""""""

L"&4%+%"4+"'+9'5,"HFc"}"10#17"[.-9%"
8Y"""""""""

L"9'35.,)%"4+"'+9'5,"HFc"}"?0#?7"[.-9%"
8s"""""""""

L" -55,))-&'(," 4+" '+9'5," HFc" }" =0#;7"
[.-9%"<""""""""
"
L"35-.3%"4+"'+9'5,"HFc"~"=0"""""
""""""
f4+D4,"'("6-(%.,"HFc"/4.",33,+9%"$%()%"
'$/%.)-+)," 9,6," ,33,.," '+),./.,)-)%"
5%..,))-$,+),E" ),+,+9%"5'%N"/.,3,+),"
5@," N" 3%(%" 4+" 6-(%.," :(%&-(," 9'"
.'>,.'$,+)%"5%..,(-)%"-("5%./%"+,.%2"""
Y9",3,$/'%"4+-" (-$/-9-"-" 6-/%.'" 9'"
4+"$,.54.'%")'/%"U9,"(4W,V"5@,"@-"HFc"

}" ;;#?0" ," ^),$/,.-)4.-" 9'" 5%(%.,_"
Xc" }" <800" iE" /%).,&&," ,33,.," /'J"
-9-))-" -9" '((4$'+-.,"4+"/.-)%" 6,.9,"9'"
4+-" (-$/-9-" -" >'(-$,+)%" 5%+" HFc" }"
!00","Xc"}"8100"i2"I4,3)%"/,.5@q"
(A,$'33'%+," 3/,)).-(," 9,((-" (-$/-9-"
-"6-/%.'"9'"$,.54.'%"N"$%()%" .'55-"+,("
6,.9,2"O,.5'KE"$,+).,"U:(%&-($,+),V"(-"
(-$/-9-"'+5-+9,35,+),".,+9,"$,:('%"'"
5%(%.'E"+,("5-3%"3/,5'>'5%"(-"(-$/-9-"-"
6-/%.'"9'"$,.54.'%E"/4."-6,+9%"4+"HFc"
'+>,.'%.,E"N"/'J"-9-))-"-".,+9,.,"$,:('%"
'("5%(%.,"6,.9,"9,("/.-)%2""""""""""



9.7.3/
l’abbagliamento

visivo
MA-&&-:('-$,+)%"6'3'6%"N"4+">,+%$,+%"
9'" 9'3)4.&%" 9%64)%" -((A,55,33'6%"
5%+).-3)%" 9'" (4$'+-+C-" ).-" '(" 5%$/')%"
6'3'6%" ," (%" 3>%+9%" ," -((A,55,33'6-"
'+),+3')*" (4$'+%3-" 9,((-" 3%.:,+),2"
I4-(%.-" 3'" '+3,.'35-" +,(" 5-$/%" 9'"
%33,.6-C'%+," 4+-" >%+)," 9'" (45," 5%+"
(4$'+-+C-"+%),6%($,+),"$-::'%.,"9,((-"
$,9'-" 9,((," 3%.:,+)'" .,-('" %" -//-.,+)'"
/.,3,+)'" +,(" 5-$/%E" ,33%" 5.,-" 4+-"
/,.9')-" ),$/%.-+,-" 9,((-" 6'3'&'(')*2"
M-" cHS" 9,>'+'35," (A-&&-:('-$,+)%Z"
U5%+9'C'%+," 9'" 6'3'%+," '+" 54'" 3'" 5.,-"
9'3-:'%" ^9'35%$>%.)_" %" .'94C'%+," 9,((-"
5-/-5')*" 9'" /,.5,/'.," '" 9,))-:('" 9'"
4+" %::,))%" '+" 3,:4')%" -((A'+-9,:4-)-"
9'3).'&4C'%+,"%"9'.,C'%+,"9,((-"(45,"%"-9"
,55,33'6%"5%+).-3)%V2"MA-&&-:('-$,+)%"
9'/,+9," 9-((-" 9'$,+3'%+,E" /%3'C'%+,"
," (4$'+-+C-" 9,((-" 3%.:,+),E" +%+5@q"
9-(" ('6,((%" 9'" (4$'+-+C-" -" 54'" (A%55@'%"
9,((A%33,.6-)%.,"N"-&')4-)%","9-("+4$,.%"
9'"3%.:,+)'2"MA'+9'5,"9'"-&&-:('-$,+)%E"
/-.-$,).%" 5%..,+),$,+)," 4)'('CC-)%"
/,." (-" 6,.'>'5-" 9,(" >,+%$,+%E" N" /-.'"
-" 9',5'" 6%()," '(" (%:-.')$%" '+" &-3," 9',5'"
9,((-"5%3)-+),"9'"-&&-:('-$,+)%T",33%"
.'$-+," '+" /.-)'5-" 5%3)-+)," 9-)-" (-"
(4$'+-+C-" 9,(" 5',(%" ,9" '(" 5%,>>'5',+),"
$,9'%"9'".'>(,33'%+,"(4$'+%3-"9,((,"/-.,)'"
9,((A-$&',+),E"-334+)-"4+-"9'$,+3'%+,"
9,((-"34/,.>'5',"6,).-)-"34/,.'%.,"-("8v"
9,((A-.,-"9,((-"3)-+C-2
S3'3)%+%"94,"$,)%9'"/,."9,35.'6,.," (-"

>.%+)',.-"5@,"3,/-.-"(-"C%+-"9,("9'3-:'%"
6'3'6%E" 9-" D4,((-" 9,((A-&&-:('-$,+)%"
6,.%" ," /.%/.'%Z" '(" /.'$%" 5%+3'3),"
+,((A'+9'5-.,"(-"(4$'+-+C-"$-33'$-"5@,"
/4K"-334$,.,"(-"3%.:,+),"-&&-:('-+),"
/.,3,+),"+,("5-$/%"6'3'6%E"'("3,5%+9%E"
'+6,5,E" 5%+3'3)," +,(" >%.+'.," (A'+9'5,"
$-33'$%" 9'" -&&-:('-$,+)%2" H(" /.'$%"
$,)%9%" N" 5%+3':('-)%" /,." (-" 6,.'>'5-" '+"
%/,.-E"$,+).," '(" 3,5%+9%"/,."3)49'"9'"
/.%:,))%T"'+"%:+'"$%9%E"3'"/4K".'),+,.,E"
5%+" &4%+-" -//.%33'$-C'%+,E" 5@,"
'(" >,+%$,+%" 9,((A-&&-:('-$,+)%" 9-"
(45," +-)4.-(," 3'-" '+)'$-$,+)," (,:-)%"
D4-3'" 4+'5-$,+)," -((-" (4$'+-+C-" 9,((-"
/%.C'%+," 9'" 5',(%" '+D4-9.-)-" 9-((-"
>'+,3).-2" H+" :,+,.-(,E" 3,5%+9%" 9-)'"
3/,.'$,+)-('E"3'"@-"5@,"(-"6'3'%+,"9'.,))-"
9,("5',(%"9-"4+"-$&',+),"9%)-)%"9'"6,).'"
+%.$-('" 5%$'+5'-" -" /.%94..," 9'3-:'%"
D4-+9%" (-" (4$'+-+C-" 9,(" 5',(%" 34/,.-"
:('"B70059#$8E")-(,"6-(%.,",D4'6-(,"-9"
4+" '((4$'+-$,+)%" %.'CC%+)-(," 9-" /-.),"
9,((A'+),.-"6%()-"5,(,3),"/-.'"-"8B000(4W"
^" S}M�/':.,5%}B700�<2!=}817=?_E"
D4,3)%"3,+C-"5%+3'9,.-.,"%66'-$,+),"
(-" /.,3,+C-" 9'" '..-::'-$,+)%" 9'.,))%"
9,(" 3%(,2" MA-&&-:('-$,+)%" N" %66'-)%"
5%+).%((-+9%" (-" (45,"9'.,))-" '+"$%9%"-"
,6')-.,"5@,",33-"5%(/'35-":('"%554/-+)'"
9,((A-$&',+)," ," .'945,+9%" (A,>>,))'6-"
(4$'+-+C-"9,'"6,).'2"
S3'3)%+%" 9'6,.3," )'/%(%:'," 9'"
-&&-:('-$,+)%Z"
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L" -&&-:('-$,+)%" 9,&'(')-+)," ^9'3-&'(')\"
:(-.,_Z" 9'3-:'%" 6'3'6%" 5@," /.%6%5-" 4+"
/,::'%.-$,+)%"'3)-+)-+,%"9,((,">4+C'%+'"
9,((A-//-.-)%" %54(-.,E" '$/,9,+9%" (-"
3,+3'&'(')*"-"5%:(',.,"'"5%+).-3)'2

-&&-:('-$,+)%"9'"9'3-:'%"%"/3'5%(%:'5%"
^9'35%$>%.)":(-.,_Z")'/%"9'"-&&-:('-$,+)%"
/'J" .'35%+).-&'(," +,:('" '+),.+'" ," 5@,"
9,),.$'+-" 4+-" 3,+3-C'%+," 9'" 9'3-:'%"
3%::,))'6%"9'"%.':'+,"+%+"&,+"'9,+)'>'5-)%"
," 9'" 5%+3,:4,+C-" +%+" >-5'($,+),"
$'34.-&'(,2" S33%" -66',+," D4-(%.-"
-(54+," 5%+9'C'%+'" 9'" '((4$'+-C'%+,E" '+"
-//-.,+C-" 3%99'3>-5,+)'E" /.%945%+%"
5%+"'("),$/%"4+"9'3-:'%"3%::,))'6%2"M-"
cHS" (%" 9,>'+'35," U-&&-:('-$,+)%" 5@,"
/.%945," 4+-" 3,+3-C'%+," 3:.-9,6%(,"
3,+C-" +,5,33-.'-$,+)," '$/,9'.+," (-"
6'3'%+,V2"""

-&&-:('-$,+)%" 9'.,))%Z" >,+%$,+%"
/.%6%5-)%"9-"3%.:,+)'"(4$'+%3,"+-)4.-('"
,9" -.)'>'5'-('" -:,+)'" 34((A-$&',+)," 6'3'6%E"
+,(" D4-(," (A'$$-:'+," 9,((-" 3%.:,+),"
-&&-:('-+)," 5-9," +,((-" C%+-" 5,+).-(,"
9'"$-33'$-"3,+3'&'(')*"9,((-".,)'+-"^-.,-"
>%6,-(,_E"5.,-+9%"'("$-::'%."9'3)4.&%2"
""
-&&-:('-$,+)%" '+9'.,))%Z" >,+%$,+%"
/.%6%5-)%" D4-+9%" (-" (4$'+-+C-" 5@,"
9'3)4.&-"5-9,"-("9'">4%.'"9,((-">%6,-E"/,."
D4,3)%"$%)'6%".'34()-"$,+%"/,.5,))'&'(,"
$-" /4K" 9-.," '+" %:+'" 5-3%" (4%:%" -"
3)-+5@,CC-","9'3)4.&'"-((-"6'3'%+,2"""

-&&-:('-$,+)%" /,." 5%+).-3)%Z"
-&&-:('-$,+)%" 9%64)%" -9" 4+" >%.),"
5%+).-3)%">.-"(,"(4$'+%3')*"9,((,"34/,.>'5'"
/.,3,+)'"-((A'+),.+%"9,("5-$/%"6'3'6%2"
"
-&&-:('-$,+)%" /,." 3-)4.-C'%+,Z"
-&&-:('-$,+)%" 9%64)%" -((A,55,33'6-"
(4$'+%3')*"9,((-"3%.:,+),"(4$'+%3-2"""

-&&-:('-$,+)%".'>(,33%Z">-3)'9'%"5-43-)%"
9-((-".'>(,33'%+,"3/,54(-.,"9'"4+%"%"/'J"
%::,))'"5@,".'5,6%+%"(-"(45,"9-"3%.:,+)'"
'+),.+," %" ,3),.+," ,9" N" D4'+9'" 9%64)%"

"-((-",(,6-)-"(4$'+-+C-"9'"34/,.'>'5'"(45'9,"
3,5%+9%"(,"/.,35.'C'%+'"9,((-"+%.$-"R]H"
!0<B02" MA-&&-:('-$,+)%" .'>(,33%" /4K"
,33,.," 6-(4)-)%" $,9'-+)," '(" >-))%.," 9'"
.,3-"9,("5%+).-3)%"ceF2""

'+9'5," 9'" -&&-:('-$,+)%" c[HZ" 6-(%.,"
-9'$,+3'%+-(," 5@," >%.+'35," (-" $'34.-"
9,(":.-9%"9'"-&&-:('-$,+)%"/.%54.-)%"
-((A%33,.6-)%.,"9-")4)),"(,">%+)'"(4$'+%3,"
/.,3,+)'"'+"4+"-$&',+),2





/161160

9.7.4/
contrasto
ed adattamento

MA%55@'%" /%33',9," 4+-" 5-/-5')*" 9'"
-9-))-$,+)%"-((,"5%+9'C'%+'"9'"(4$'+%3')*"
9,((A-$&',+),Z" (A-9-))-$,+)%" -((,"
5%+9'C'%+'"9'">%.),"(45,E"%33'-"(-"/,.9')-"
9'"3,+3'&'(')*"9,((-".,)'+-"5%+3,:4,+),"-9"
-&&-:('-$,+)%E"-66',+,"-+5@,"'+"/%5@'"
'3)-+)'T" (A-9-))-$,+)%"-((A%354.')*" '+6,5,"
.'5@',9,"9,("),$/%2"h"'+),.,33-+),"+%)-.,"
5@,"-((,"$%9'>'5-C'%+'" 5@'$'5@,"5@,"3'"
6,.'>'5-+%"+,("/.%5,33%"9'"-9-))-$,+)%"
-((A%354.')*E" 3'" -55%$/-:+-+%" -().'"
/.%5,33'"+,.6%3'Z"/,.",3,$/'%"(A%55@'%"
/,.9,E" -" 6-+)-::'%" 9,((A-4$,+)-)-"
3,+3'&'(')*E" 5%$>%.)" 6'3'6%" ," .-/'9')*" 9'"
/,.5,C'%+,2" H(" /.'$%",>>,))%"3'-"/,.5@q"
(A%55@'%E" /.,34$'&'($,+),E" .'5,6," 9-("
5,.6,((%" (A%.9'+,"9'" .-55%:(',.," (A,+,.:'-"
(4$'+%3-" 9-" 4+A-.,-" /'J" &-33-" 9,((-"
.,)'+-" 4+,+9%" '+3',$," :('" 3)'$%('" 5@,"
/.%6,+:%+%" 9-" /'J" >%)%.,5,))%.'2" H("
3,5%+9%",>>,))%"@-"(4%:%"+,("),+)-)'6%"9'"
5%$/,+3-.,"(-".'9%))-"'+),+3')*"(4$'+%3-"
-554$4(-+9%"/,."4+"),$/%"/'J"(4+:%"
'" /.%9%))'" 9,((-" .,-C'%+," >%)%5@'$'5-2"
a'"/%).,&&,"9'.,"5@," (A%55@'%"/.'$-"9'"
'+6'-.,"3,:+-('"-("5,.6,((%E"6%:('-",33,.,"
&,+"3'54.%"9'"D4,((%"5@,"6,9,2"

B"?$&*-(1*+$%&$:*$30)0@@&*+$9+*$>+1-($9+*-10'-+





/163

10/
metro
samp

les
around

world
/0-(-##"'$'!-)*,"-+"'+$))$'%$#0-'($)'%-+(-



O,."5%$/.,+9,.,"(%"35,+-.'%"+,("D4-(,"
'("/.%:,))%"3'"5%((%5-"N"+,5,33-.'%">%.+'.,"
4+-" /-+%.-$'5-" 34((," $,).%/%(')-+,"
,3'3),+)'2" " Y" D4,3)%" /.%/%3')%" @%"
35,()%" ," .-::.4//-)%" -(54+'" (4%:@'" ,"
5'))*" 5@," %3/')-+%" $,).%/%(')-+," '+"
$%9%"-.&').-.'%E"-(">'+,"9'"9,('+,-.,"4+-"
/-+%.-$'5-" :,+,.-(," -)).-6,.3%" 4+"
+4$,.%">'+')%"9'",3,$/'2"f4.-+),"(-">-3,"
9'" .'5,.5-E" '+>-))'E" $'" 3%+%" -55%.)%" 9'"
,33,.,"435')%"9-((%"35%/%"9,("/.%:,))%E"
9'" +%+" /.,3)-.," -)),+C'%+," -((A-3/,))%"
'((4$'+-C'%+," +,((-" 3/-3$%9'5-" .'5,.5-"
9'"$,).%"5@,">-5,33,.%"-("5-3%2"I4'+9'E"
.'>%5-('CC-)%"(A%&',))'6%E")4))%"N"3,$&.-)%"
/'J"3,$/('5,","5@'-.%2"SA"5%3P"5@,"N"+-)-"
D4,3)-"5(-33'>'5-C'%+,"/,." )'/%(%:'-2"SA"
&,+,"/.,5'3-.,"5@,":('",3,$/'".'/%.)-)'"
+%+" 3%+%" ,3/('5-)'6'" /,." (A'+),.-" .,),"
$,).%/%(')-+-" /.,3-" '+" ,3-$," $-"
3%(%",9",35(43'6-$,+),"/,." (-"3'+:%(-"
3)-C'%+,2" ]%+" N" .-.%" '+>-))'" '$&-)),.3'"
'+" 4+-" 3)-C'%+," 9-((A'((4$'+-C'%+,"
3).-6-:-+),",9"4+'5-"/,."/%'"/-33-.,"
-((-"3)-C'%+,"9%/%E"5-.-)),.'CC-)-"'+6,5,"
9-"4+-"5%$4+,"'((4$'+-C'%+,">(4%2"
Q%(),"5'))*"@-++%"-9%))-)%"4+A'$/.%+)-"
U-.)'3)'5-V" :,+,.-(," /,." (-" .,-('CC-C'%+,"
9,((,"3)-C'%+'2"SA"5%3P"5@,").%6'-$%"9-"4+-"
/-.)," 5'))*" 5%$," O-.':'E" 5-.-)),.'CC-),"
9-"4+-".,),"$,).%/%(')-+-"$%()%"6-3)-"
'+"54'"%:+'"3)-C'%+,"N"9'6,.3-"9-"D4,((-"
/.,5,9,+),E" ," 9-((A-().-" 5'))*" 5%$,"
Q'(-+%E"'+"54'"'("3'3),$-"9'"'((4$'+-C'%+,"
N"3)-+9-.9'CC-)%"/,.")4))-"(-".,),2"

/quattro 
categorie

per 
la metro



/165164

2/luce 
artistica

1/luce 
indiretta

3/luce 

4/luce 
puntuale



1/luce 
indiretta

H+"D4,3)-"5-),:%.'-").%6'-$%"+4$,.%3,"
3)-C'%+'E"'+>-))'"(A'((4$'+-C'%+,"'+9'.,))-"/,."
(-"$,).%/%(')-+-"N"4+-"35,()-"9'"$%(),"
5'))*2" H+" D4,3)%" $%9%" (A'((4$'+-C'%+,"
.'34()-"/'J"9'>>43-","$,+%"/,3-+),"/,."
'(" 6'-::'-)%.,E"3%/.-))4))%"3,"/,+3'-$%"
5@," 3/,33%" (," -(),CC," 9,'" 3%>>'))'" 9,((-"
$,).%" +%+" 3%+%" $%()%" :,+,.%3,2"
H+" D4,3)-" )'/%(%:'-" ).%6'-$%" -+5@,"
9'6,.3,"$,).%/%(')-+,E" 5%$," D4,((-" 9'"
m-3@'+:)%+E"5@,"43-+%"4+A'((4$'+-C'%+,"
9'>>43-"/,.".'3-()-.,"(A-.5@'),))4.-"'+),.+-2



/167166

hong kong/
kaoshiung/

kharkov/
lille/

minsk/
pyong yang/
washington/

monaco/



M-"3)-C'%+,"X3'+:"z'"9,((-"$,).%/%(')-+-"
9'"j%+:"i%+:"N"5-.-)),.'CC-)-"9-":.-+9'"
3%>>'))'" 54.6'2" S33'" 3%+%" '((4$'+-)'" -:('"
,3).,$'",E":.-C',"-((-"(%.%"5%+>%.$-C'%+,"
:,%$,).'5-" ," -((-" (%.%" 34/,.>'5',"
.'>(,)),+),E"9'6,+)-+%"4+":.-+9,".'>(,))%.,"
5@," 5.,-" 4+A'((4$'+-C'%+," 9'>>43-" ,9"
4+'>%.$," /,." )4))-" (-" $,).%/%(')-+-2"
H+%().," /%33'-$%" +%)-.," 5%$," -+5@,"
+,((-"3)-C'%+,"9'"5%+).%((%"(A'((4$'+-C'%+,"
3'-" >%.$-)-" 9-" 4+" 3%>>'))%" -" 3/'.-(,"
'((4$'+-)%"-("34%"'+),.+%","5%$,"(-"(45,E"
-+5@," '+" D4,3)%" 5-3%E" .'34()'" 4+'>%.$,"
3'-"+,("5%(%.,"5@,"+,((A'+),+3')*2

!02!"3)-C'%+,"")3'+:"\'

!028"5,+).%"9'"5%+).%((%"



/169168

hong
kong

stazione
tsing yi

!02<"3)-C'%+,")3'+:"\'"



!02="3)-C'%+,"$%(%9,C@+-\-#(,+'+-"



/171170

minsk
stazione
molodezhnaya
/lenina

M," 3)-C'%+'" Q%(%9,C+@-\-" " ," M,+'+-"
9,((-" $,).%/%(')-+-" 9'" Q'+3b" 3%+%"
5-.-)),.'CC-)," 9-" 4+A-.5@'),))4.-" $%()%"
3,$/('5,","/4(')-2"R+"3%>>'))%"4+'5%"5@,"
.-55@'49,",+).-$&'"'"&'+-.'"9,((-"$,).%E"
6,.+'5'-)%" 9'" &'-+5%E" 5%$," -+5@," '("
/-6'$,+)%2"M-" (45,"4)'('CC-)-" '+"D4,3)%"
5-3%"N"4+-"(45,"$%()%">.,99-"5@,"5'">-"
/,.5,/'.,"D4-3'"'("5('$-">.,99%"9'"Q'+3b2

!02;"3)-C'%+,"$%(%9,C@+-\-#(,+'+-"



washington
stazione

capitol 
south

m-3@'+:)%+"5%+" (-"3)-C'%+,"9'"c-/')%("
a%4)@" N" 4+" -.:%$,+)%" 9,(" )4))%"
/-.)'5%(-.,2" I4'" 3'-$%" '+" /.,3,+C-"
9'" 4+" 5-3%" '+" 54'" (-" (45," N" -(" 3,.6'C'%"
9,((A-.5@'),))4.-2"
M-" (45,E" 5-(9-" ,9" -66%(:,+),E" '+>-))'"
5%$/,+,).-" +,((A-.5@'),))4.-" 9,((,"
/-.,)'" ," 9,'" 3%>>'))'E" /%).,$$%" -+5@,"
9'.,"5@,"(A-.5@'),))4.-"N"-("3,.6'C'%"9,((-"
(45,E"(-"5%+>%.$-C'%+,"9,'"$4.'E" '+>-))'E""
/,.$,)),"-((-"(45,"9'"5.,-.,"4+":'%5%"9'"
%$&.,"$%()%"34::,3)'6%2"
O-.)'5%(-.,"N"(-"3).'35'-"9'"3%>>'))%"'((4$'+-)-"
9-("5,+).%"9,'"&'+-.'Z"3,$&.-"D4-3'"5@,"
'("3%>>'))%"3'-"9'6'3%"'+").,"3/'55@'E"D4-+9%"
'+6,5,"N"3%(%"(A'((4$'+-C'%+,"-"5-$&'-.,2

!02?"3)-C'%+,"5-/')%("3%4)@



/173172
!021"3)-C'%+,"5-/')%("3%4)@



!02B"3)-C'%+,".7

!027"3)-C'%+,".7



/175174

kaohsiung
r9 station

richard 
rogers 

i-%3@'4+:" N" (-" 5'))*" /'J" :.-+9,"
9'" X-'G-+E" ,33-" @-" ->>'9-)%" (-" 34-"
$,).%/%(')-+-" -" F'5@-.9" F%:,.3E" '("
D4-(," @-" (-.:-$,+)," >-))%" 43%" 3'-" 9'"
(45,"'+9'.,))-"5@,"9'"(45,"-.)'3)'5-2"
a%>>'))'" 5%(%.-)'" 9'" .%33%E" '+" 54'" (-" (45,"
-..'6-" 9-(" 5%+).%3%>>'))%E" 3%6.-3)-+%"
'" 5%..'9%'" /.'+5'/-('" 9,((-" $,).%E"
(A-//-.,55@'%" '+>-))'" N" 5,(-)%" -((A%55@'%"
'+9'35.,)%"9,("6'-::'-)%.,2"c%3P"5%$,"N"
5,(-)%"+,((-" C%+-"9,((,"35-(,"$%&'('E" '+"
54'" 9%//'" 3%>>'))'" 5.,-+%" 4+-" 6-35-" '+"
+,:-)'6%".',$/')-"9'"(45,2

!02!0"3)-C'%+,".7



lille
stazioni
croix centre
pont de 
neuville
gare lille 
europe

M-"$,).%/%(')-+-" 9'" M'((,"$,35%(-" 5%+"
3-/',+C-" -.)," ,9" '((4$'+-C'%+,E" 4+-"
(45," 5-(9-" 6',+," 43-)-" /,." '((4$'+-.,"
4+" ,+%.$," 9'/'+)%" +,(" c.%'W" c,+).,"
$,+).," /,." (," -().," 94," 3)-C'%+'" 4+-"
(45,">.,99-".'3-()-"4+"3%>>'))%"&'-+5%"+,("
/.'$%"5-3%",9"4+"3%>>'))%"$%()%"5%(%.-)%"
+,(" 3,5%+9%2" M-" (45," '+%().," 6',+,"
3-/',+),$,+)," +-35%3)-E" 5%$," +,((-"
/-:'+-"-55-+)%E"%//4.,"$%3).-)-"5%+"
9,'"/-('"D4-3'"9-"'((4$'+-C'%+,"3).-9-(,2

!02!!"3)-C'%+,""/%+)"9,"+,46'((,
!02!8"'+"-()%"3)-C'%+,"5.%'W"5,+).,



/177176

lille
stazioni
croix centre
pont de 
neuville
gare lille 
europe

#8"#2$'-0@&+*($)01($5&55($(:1+4(



kharkov
stazione

juny vokzal
 

i@-.b%6"N"(-"3,5%+9-"5'))*"9,((AR5.-'+-E"
(," 34," 3)-C'%+'" 3%+%E" 5%$," +,(" .,3)%"
9,((AS4.%/-" %.',+)-(,E" ,),.,,2" X4))%" N"
&'-+5%","(,"(45'"3'"-94,:4-+%"-"D4,3)%"
U$%%9V" 5%+" 4+-" ),$/,.-)4.-" 5%(%.,"
$%()%"-()-",9"4+-"9'>>43'%+,"5@,")%55-"
D4-3'" '(" !00v2" Y+5@," (," (45'" /4+)4-('E"
5%$," +,((-" /-:'+-" -" >'-+5%E" 3%+%"
%.',+)-)," 6,.3%" (A-()%" /,." 9'6,+-)-.,"
D4'+9'"4+-">%+),"9'"(45,"'+9'.,))-2

!02!;"3)-C'%+,"\4+\"6%bC-(

!02!="3)-C'%+,"\4+\"6%bC-(



/179178

!02!?"3)-C'%+,"\4+\"6%bC-(



H+" D4,3)-" /-:'+-" ).%6'-$%" 4+-" 3%(-"
,9" 4+'5-" 3)-C'%+," 9'" Q%+-5%E" " (-"
f4(>,.3).-Ä,E" 5-.-)),.'CC-)-" 9-" /-.,)'"
-.5%&-(,+%E" (," D4-('" 9-++%" '(" $,:('%"
3," 6'3)," 9-(" ).,+%" '+" /-33-::'%2"
MA'((4$'+-C'%+," N" >%.$-)-" 9-" )4&'"
>(4%.,35,+)'" 5@," '((4$'+-+%" 4+" 3%>>'))%"
5@,"/%).,$$%"9,>'+'.,"(-55-)%"/,."9-.,"
4+-"(45,"4+'>%.$,"-((,"/-.,)'"5%(%.-),2



/181180

monaco
stazione

dülferstraße

!02!1"3)-C'%+,"9Å(>,.3).-Ä,



pyongyang
stazione
puhung

O\%+:\-+:" N" &,((-" ," 5%+).-99')%.'-"
-((%" 3),33%" ),$/%E" ,33-" @-" 4+-"
$,).%/%(')-+-" 5@," /%).,$$%" 9,>'+'.,"
U3)'(,"'$/,.%VE"5%+"$4.-(,3","-.5@'),))4.-"
5@," '++,::'-+%"-((%"3)-)%2"]%+%3)-+),"
5'K"3%(%"/%5@,"3)-C'%+'"3%+%"-/,.),"-'"
)4.'3)'E"(,"-().,"3%+%"'+6,5,"/.,5(43,"-:('"
3),33'2

!02!B"3)-C'%+,"/4@4+:

!02!7"3)-C'%+,"/4@4+:



/183182

pyongyang
stazione
puhung



2/luce 
artistica

H+" D4,3)-" 5-),:%.'-" ).%6'-$%" -(54+,"
3)-C'%+'" 5@," /,." '(" (%.%" '$/'-+)%" 9'"
'((4$'+-C'%+,"3'"3%+%"->>'9-),"-"+4$,.%3'"
-.)'3)'E" '"D4-('"@-++%" '+),./.,)-)%"9'6,.3'"
),$'"/.%:,))4-('"5%+" (A-43'('%"9,((-" (45,2"
M-" $,).%/%(')-+-" 3),33-" '+" D4,3)%"
5-3%"9'6,+)-"4+A%/,.-"9A-.),"," (-" (45,"
9'6,+)-"4+"%::,))%"35,+%:.->'5%"-))%"-"
6-(%.'CC-.,"(A%/,.-"'+"-(54+'"5-3'E"$,+).,"
'+" -().'" (-" (45," 9'6,+)-" ,33-" 3),33-"
(A%/,.-"9A-.),E"5%3P"9-">%+9,.,"'+3',$,"
-.)," ,9" '((4$'+-C'%+," /,." 5.,-.," 9,((,"
3)-C'%+'"4+'5@,"+,("(%.%":,+,.,2



/185184

monaco/
napoli/

rhine_ruhr/
shanghai/

stoccolma/



M-"3)-C'%+,"m,3)>.',9@%>"9,((-"$,).%"9'"
Q%+-5%"N""/-.)'5%(-.,2"S33-"/.,3,+)-"
9,((,"54/%(,"9'"-((4$'+'%E"9'"9'-$,).%"9'"
<B<"5,+)'$,).'E"/%3'C'%+-),"-"9'3)-+C-"
.,:%(-.," (A4+-" 9-((," -().," 5%+" (A'+),.+%"
9'/'+)%"9'".%33%E":'-((%"%"&(42"
M-" >%+)," (4$'+%3-" -((A'+),.+%" 9'" D4,3)'"
/-.-(4$'"N"5%3)')4')-"9-")4&'">(4%.,35,+)'E""
5@," .',35%+%" -" >%.+'.," 4+-" (45," 9,("
5%(%.,"9,((-"54/%(-"'+),.+-2"
Y4)%.," 9'" D4,3)," (-$/-9,E" (," D4-('"
3>'9-+%" '(" 5%+>'+," ).-" -.)," ," 9,3':+E" N"
H+:%" Q-4.,.E" +%)%" 9,3':+,." 5@," 9-"
),$/%"3'"N"9,9'5-)%"-((-"/.%:,))-C'%+,"
9'"-//-.,55@'"9'"'((4$'+-C'%+,2"H+"D4,3)%"
5-3%",:('"3,$&.-"6%(,."/%.)-.,"'("9,3':+"
'+943).'-(,"-((A,3).,$%E"5%+"4+-"/'55%(-"
3,.',"'+:':-+)')-E"'3/'.-+9%3'"-((-"/%/"-.)"
9'"m-.@%(" '+" 54'" )4))%"N":':-+)'CC-)%2" H("
.'34()-)%" '+" %:+'" 5-3%" N" 3/,))-5%(-.,E"
5%+" 4+-" (45," '+" /-.)," 5%(%.-)-" ,9" '+"
/-.),"+,4).-2



/187186

monaco
stazione

westfriedhof

#8"!8$'-0@&+*($C('->1&(%.+>



napoli
stazioni

dante
vanvitelli

!028!"3)-C'%+,"9-+),

!028<"3)-C'%+,"6-+6'),(('



/189188

]-/%('" .-//.,3,+)-" 4+" 5-3%" ,3).,$%"
'+"54'"(45,","-.),"3'">%+9%+%2"I4'"'+>-))'"
+4$,.%3'" -.)'3)'" 3%+%" 3)-)'" '+6')-)'" -"
5.,-.," 9,((," '+3)-((-C'%+'" /,.$-+,+)'"
-(AA'+),.+%"9,((,"3)-C'%+'2"]-35%+%"5%3P"
(,"3)-C'%+'"9'"f-+),","9'"d-+6'),(('" '+"54'"
6,+:%+%"43-)'"9,'"+,%+"/,."5.,-.,"+,("
/.'$%"5-3%"4+-"3/'.-(,"'3/'.-)-"-((-"3,.',"
9'"e'&%+-55'","+,("3,5%+9%"4+%"3).-(5'%"
9,(" c%+6'6'%" 9'" f-+)," 34((-" /-.,)," 34"
54'"3'"->>-55'-+%"(,"35-(,"$%&'('2

!0288"3)-C'%+,"9-+),

!028<"3)-C'%+,"6-+6'),(('



stoccolma
stazioni
rinkeby

t-centralen station

#8"!<$'-0@&+*($1&*D(;E



/191190

a)%55%($-"N"(-"/.'$-"$,).%/%(')-+-"-9"
-6,." '+3,.')%" '("5%+5,))%"9,((A-.),"-("34%"
'+),.+%2" c%+" ,33-" /%).,$$%" /-.(-.,"
9'" 4+" 5-3%" 9'" -.)," 5%+),$/%.-+,-E"
'+" 54'" (-" (45," N" -(" 3,.6'C'%" 9,((A-.),2"
MA'((4$'+-C'%+,"'+>-))'"N"&,+"$'$,)'CC-)-E"
+%+" N" '(" 5-+).%" 9,(" 3'3),$-" $-" N"
>4+C'%+-(,"-9"'((4$'+-.,"(,"/-.,)'E"(,"D4-('"
3%+%" 3)-)," (-35'-)," :.,CC,E" -" .%55'-E"
5%$," 3," +%+" >%33,.%"$-'" 3)-)," >'+'),"
,E"3%(%"3455,33'6-$,+),E"5%+3,:+-),"
-" 9'6,.3'" -.)'3)'" ('&,.'" 9'" '+),./.,)-.(,2"
X.%6'-$%"5%3P"+,((,"3)-C'%+'"9'"F'+b,&\"
," XLc,+).-(,+" 9,((," /-.,)'" .%33%"
3-+:4,"%//4.,"&'-+5@,"5%+" ->>.,35@'"
&(4">'+(-+9,3'2

!028;"3)-C'%+,")L5,+).-(,+



rhine-ruhr
stazioni
lohring

schloß broich
bergwerk 

consolidation

M-"$,).%"9,((-"F@'+,LF@4."N"4+"'+3',$,"
9'".,)'"5@,"5%((,:-"9'6,.3,"5'))*"+,("349""
9,((-" " [,.$-+'-2" M," (45'" 3%+%" 3)-),"
'$/',:-),"'+"$%9%")-(,"5@,"/%),33,.%"
>%.+'.," '((4$'+-C'%+," ,E" -((%" 3),33%"
),$/%E"5.,-.,"-.),2"f,'"3,./,+)'"9'")4&'"
>(4%.,35,+)'"3'"3+%9-+%"34("3%>>'))%"9,((-"
M%@.'+:" $,+).," )4&'" '+943).'-('" .%33%"
>4%5%" 3'" '+).,55'-+%" 3%/.-" s,.:G,.b"
5.,-+9%"4+%"35,+-.'%"D4-3'"'+943).'-(,2

!028?"3)-C'%+,"(%@.'+:

!0281"3)-C'%+,"&,.G,.b



/193192

rhine-ruhr
stazioni
lohring

schloß broich
bergwerk 

consolidation

#8"!?$'-0@&+*($;(1C(1D



shanghai
the bund 

sightseeing 
tunnel

#8"!B$;:*%$'&).-'((&*)$-:**(5

!02<!"&4+9"3':@)3,,'+:")4++,(



/195194

M-"$,).%/%(')-+-" 9'" a@-+:@-'" +%+" @-"
9'"5,.)%"+,334+".'6-(,2" H+"D4,3)%"5-3%"
+%+" ,3-$'+'-$%" 4+-" 3)-C'%+,"$-" 4+"
)4++,(" 9'" /-33-::'%" 9-" 4+-" 3)-C'%+,"
-((A-().-2"M4+:%"-(54+'"b$",33%"5%((,:-"
94," 5,+).'" $%()%" '$/%.)-+)'E" ,33%" N"
4+-":-((,.'-"9'" (45'","34%+'"/.%:,))-)'" '+"
$%9%" )-(,"9-" >-." 6'6,.," 4+A,3/,.',+C-"
4+'5-" -(" 6'-::'-)%.,E" 5-)-/4()-+9%(%" '+"
4+"6'-::'%"D4-3'"/3'5@,9,('5%2

!02<0"&4+9"3':@)3,,'+:")4++,(

!02<!"&4+9"3':@)3,,'+:")4++,(



3/luce ],((-" 5-),:%.'-"9,((-" (45," >(4%.,35,+),"
).%6'-$%" 3'54.-$,+)," D4,((," 5@,"
5@'4+D4," /%).,&&," 9,>'+'.," (," 3)-C'%+'"
/'J" &-+-('" >'+" D4'" 9,35.')),2" H+" ,>>>,))'"
,33,"+%+"3)4/'35%+%"/,."(A-554.-),CC-"
9,((-"(%.%"'((4$'+-C'%+,E"'("/'J"9,((,"6%(),"
3,$/('5'" )4&'" >(4%.,35,+)'E" /'J" %"$,+%"
35@,.$-)'E"6,+:%+%"/%3)'"-9"'((4$'+-.,"
9'.,))-$,+)," '(" /'-+%" 9'" 5-(/,3)'%2"
I4,3),"3)-C'%+'"3%+%"5%$4+D4,"9,:+,"
9'" +%)-Z" ,33," .'3%(6%+%" '(" /.%&(,$-"
9,((A'((4$'+-C'%+," +,(" $%9%" /'J" 9'.,))%"
$-" 5%+" /-.,55@'" .'36%()'" /.%&(,$-)'5'E"
5%$,"D4,((%"9,((A-&&-:('-$,+)%"9'.,))%"
,9"'+9'.,))%""-((,"/,.3%+,2



/197196

atene/
bilbao/

lisbona/
lione/

porto/
praga/



atene
stazioni

ethniki amyna 
akropoli

#8"2!$'-0@&+*($(-.*&D&$03E*0



/199198

Y),+," @-" /,+3-)%E" 5%+" (-" 34-"
$,).%/%(')-+-E"5@,"3,"+%+"3'" .',35,"-"
/%.)-.,"(-":,+),"+,'"$43,'"-((%.-"&'3%:+-"
/%.)-.," '" $43,'" 9-((-" :,+),2" c%3P" @-"
/.,3%" 4+" (4%:%" 5%$," (-"$,).%" '+" 54'"
/-33-+%"$'('%+'"9'"/,.3%+,"%:+'" -++%"
,"(%"@-".',$/')%"9'"3)%.'-2"MA'((4$'+-C'%+,"
N" ->>'9-)-" -" )4&'" >(4%.,35,+)'" '+5-33-)'"
+,(" 3%>>'))%E" '" D4-('" %>>.%+%" 4+-" (45,"
4+'>%.$,E"5@,"/,.K"-//'-))'35,"(,"%/,.,"
-.)'3)'5@,E"+%+".,+9,+9%"(%.%":'43)'C'-2

!02<<"3)C'%+,"-b.%/%('



bilbao
stazione

barakaldo

s'(&-%"@-"->>'9-)%" -"]%.$-+"e%3),." (-"
/.%:,))-C'%+,"9,((,"/,+3'('+,"9'",+).-)-"
9,((-" $,).%" ," (-" 3)-C'%+," s-.-b-(9%"
'+" 54'" (A-.5@'),))%" @-" >-))%" :.-+9,"
43%" 9'" -55'-'%" ," 6,).%" 5.,-+9%" 9,((,"
3).4))4.," 3%3/,3," 9-" 5-6'" $,)-(('5'"
'+" 54'" (A'((4$'+-C'%+," N" ->>'9-)-" -" )4&'"
>(4%.,35,+)'" 3-/',+),$,+)," 3%3/,3'" -("
3%>>'))%2"H(".'34(-)%"N"4+-"(45,">.,99-"5@,"
,3-()-"'"$-),.'-('"43-)'"+,((-"3)-C'%+,2

!02<="3)-C'%+,"&-.-b-(9%



/201200

bilbao
stazione

barakaldo

!02<;"3)-C'%+,"&-.-b-(9%



lisbona
stazioni

campo grande
parque

!02<?"3)-C'%+,"5-$/%":.-+9,



/203202

H+"D4,3)%"5-3%").%6'-$%"4+",3,$/'%"
9'" 4+-" $,).%" '+" 54'" (A'((4$'+-C'%+," N"
3)-+9-.9",9"N"/,+3-)-"-("3%(%"35%/%"
9'" '((4$'+-.," '+" $%9%" -9,:4-)%" (-"
3)-C'%+,2"k)),+'-$%"5%3P"4+-"3).'35'-"
5@,"3,$&.-"/,.9,.3'"+,((A'+>'+')%"9'")4&'"
>(4%.,35,+)'E" /%3)'" '+" 5%..'3/%+9,+C-"
9,((-"('+,-":'-((-"9'"-)),3-"9,(").,+%2

!02<1"3)-C'%+,"/-.D4,

!02<B"3)-C'%+,"/-.D4,



lione
stazione

valmy
M'%+," 43-" '+" 9'6,.3'" $%9'" (-" (45,"
>(4%.,35,+),Z" +,((-" 3)-C'%+," 9'" d-($\"
).%6'-$%E" -" ('6,((%" &-+5@'+-E" 4+-" >'(-"
('+,-.," 5%+" '+5-3).'" :,%$,).'5'" 9'" )4&'"
>(4%.,35,+)'" $,+).," 3," 5'" 3/%3)'-$%"
-" ('6,((%" 9,(" $,CC-+'+%" -33'3)'-$%" -9"
4+-" 5%$/%3'C'%+," D4-3'" '..,:%(-.," 9'"
/-.-(4$'" 5@," 5.,-+%" (-" 3,+3-C'%+,"9'"
,33,.,"'+"4+"5%+),3)%"9'")'/%"'+943).'-(,2

praga
stazioni

malostranskà
ladvi

!02<7"3)-C'%+,"6-($\

!02=0"3)-C'%+,"6-($\

!02=!"3)-C'%+,"6-($\ !02=<"3)-C'%+,"(-96'



/205204

praga
stazioni

malostranskà
ladvi

O.-:-"->>'9-"(A'((4$'+-C'%+,"-9"4+"3'3),$-"
5%+)'+4%","3,+C-">'+,"9'")4&'">(4%.,35,+)'"
'+5-33-)'"+,("3%>>'))%E"3'-"+,((-"/-.),"9,((-"
&-+5@'+-" 3'-" +,((-" /-.)," 9,((," 35-(,"
$%&'('2"c'K"5@,".,-($,+),"5-$&'-"3%+%"
(,"/-.,)'E",33,"3%+%")%)-($,+),".'6,3)'),"
9-"4+-"3%.)-"9'"$-))%+,((-"5%+"-("5,+).%"
'("+,:-)'6%"9'"4+-"3>,.-"-(">'+,"9'"5.,-.,"
4+" /-)),.+" .'/,)4)%" -((A'+>'+')%" -((A'+),.+%"
9,((-"3)-C'%+,2

!02=<"3)-C'%+,"(-96'

!02=8"3)-C'%+,"$-(%3).-+3b*



porto
stazioni
sao bento
casa da musica
aliados

!02=?"3)-C'%+,"-('-9%3

!02=="3)-C'%+,"3-%"&,+)%



/207206

porto
stazioni
sao bento
casa da musica
aliados

O%.)%" :,3)'35," &,+," (A'((4$'+-C'%+,"
>(4%E"-55%3)-+9%(-"-":.%33'">%.'"5'.5%(-.'"
/',+'" 9'" (45," 3%(-.," +,((-" 3)-C'%+,"
9'" a-%" s,+)%" ," 5.,-+9%" D4-3'" 4+-"
3,+3-C'%+,"9'"-)),3-"'+"D4,((-"9'"Y('-9%3"
9%6," ).%6'-$%" 4+" D4-9.-)%" (4$'+'%3%"
34(" 3%>>'))%" -" 3':+'>'5-.," (-" 9'35,3-" 9'"
D4-(5%3-2" I4,3)-" 5%$/%3'C'%+," 9'"
/-.-(4$'"5.,-"4+-"3%.)-"9'">%.%"6'.)4-(,"
5@,".'5@'-$-"D4,((%"5'.5%(-.,2

!02=?"3)-C'%+,"-('-9%3

!02=;"3)-C'%+,"5-3-"9-"$43'5-



4/luce 
puntuale

M-" (45," /4+)4-(," N" $%()%" 9'>>'5'(,"
9-" :,3)'.," '+" 4+" 5%+),3)%" 5%$," (-"
$,).%/%(')-+-E" '+" 54'" (-" &-+5@'+-" 3'"
36'(4//-" '+" $%9%" ('+,-.," /,." 4+" 3%(%"
6,.3%E" (-" (4+:@,CC-2" I4,3)%" )'/%" 9'"
'((4$'+-C'%+," /4K" /,.K" 5.,-.," 9,((,"
3')4-C'%+'"'+),.,33-+)'E"'+>-))'"5%+"D4,3)-"
(45,"N"/%33'&'(,"/.%:,))-.,"9,'"/4+)'"9'"
'+),.,33," 3/,5'>'5'E" -))'6-.," 9,'" >%543"
34" 9,),.$'+-)'" (4%:@'E" %//4.," 5.,-.,"
4+A-)$%3>,.-"9'6,.3-E"/'J"5-(9-".'3/,))%"
-9"-().,"3)-C'%+'2



/209208

berlino/
kiev/

londra/
los angeles/

parigi/
toronto/



berlino
stazioni

heidelberger platz
rathaus spandaul

#8"<F$'-0@&+*($.(&%(5;(1)(1$450-@

!02=B"3)-C'%+,".-)@-43"3/-+9-4(



/211210

s,.('+%" 43-" 5%$," 3'3),$-" 9'"
'((4$'+-C'%+,"4+-"3%.)-"9'"(-$/-9-.'"5@,"
3'"5-(-+%"9-("3%>>'))%"5%+"4+-"3).4))4.-"
5@,"@-"9,'" .'5@'-$'"C%%$%.>'E"/,." >'+'.,"
'+" 4+" 9'>>43%.," 9'" :.-+9'" 9'$,+3'%+'" ,"
:,%$,).'5-$,+)," 3>-55,))-)%2"I4,3)%"
3'3),$-" N" .,'),.-)%" +,((%" 3/-C'%" 5@,"
5%..,"6,.3%")4))-"(-"&-+5@'+-2

!02=B"3)-C'%+,".-)@-43"3/-+9-4(

!02=7"3)-C'%+,".-)@-43"3/-+9-4(



kiev
stazioni

zoloti vorova
pecherskaya

los angeles
stazione

hollywood/vine

Y"i',6").%6'-$%"3'-"4+",3,$/'%"$%()%"
.,).KE"+,((-"3)-C'%+,"O,5@,.3b-\-"5%+"
9,'":.%33'"5-+9,(-&.'",(,)).'5'"/,+9,+)'E"
3'-" 4+" ,3,$/'%" /'J" '+943).'-(," +,((-"
3)-C'%+," Ç%(%)'" d%.%6-E" '+" 54'" 9,'"
/,+9,+)'""35,+9%+%"9-("3%>>'))%"-9"4+-"
9'3)-+C-" $%()%" /'55%(-" (A4+%" 9-((A-().%"
/,."5.,-.,"D4-3'"4+-"('+,-"5%+)'+4-"9'"
(45,2

#8"78$'-0@&+*($@+5+-&$=+1+=0

!02;!"3)-C'%+,"/,5@,.3b-\-



/213212

los angeles
stazione

hollywood/vine

Y"M%3"Y+:,(,3")4))%".'5%.9-"j%((\G%%9E"
/,.>'+%"(-"$,).%2"I4'"/%33'-$%").%6-.,"
9,'" .-.'" ,3,$/'" 9'" 6,55@'," 5'+,/.,3,E"
'((4$'+-),"9-" )4&'"+,.'"5@," >4%.',35%+%"
9-("3%>>'))%","3,$&.-+%"D4-3'"'+5-+-(-.,"
(-" (45," 3%(-.," 9,((A,3),.+%" /,." /%.)-.(-"
-((A'+),.+%" 9,((-" 3)-C'%+," 9'" j%((\G%%9"
d'+,2

!02;<"3)-C'%+,"@%((\G%%9#6'+,

!02;8"3)-C'%+,"@%((\G%%9#6'+,



parigi
stazione

citè

!02;="3)-C'%+,"5')N



/215214

O-.':'" +,((-" 3)-C'%+," c')N" -9%))-"
4+" 3'3),$-" +%+" 5%+6,+C'%+-(,E"
(A'((4$'+-C'%+," N" 5%$," D4,((-" /4&&('5-"
9,((-" O-.':'" 9,((-" s,((," S/%D4," 5%+"
(-" 3%(-" 9'>>,.,+C-" 5@," %.-" N" ,(,)).'5-2"
M-$/'%+'" -" :.-//%('" 35,+9%+%" 9-("
3%>>'))%" %" 9-((," /-.,)'" /,." 5.,-.," 4+"
,>>,))%" 34..,-(," 9'" -+)'5@')*" -((A'+),.+%"
9,:('"-$&',+)'2

!02;;"3)-C'%+,"5')N

!02;?"3)-C'%+,"5')N



toronto
stazione
dupont

!02;1"3)-C'%+,"94/%+)

!02;B"3)-C'%+,"94/%+)



/217216

toronto
stazione
dupont

M-"3)-C'%+,"f4/%+)"9,((-"$,).%/%(')-+-"
9'" X%.%+)%" -9%))-" 9,'" 9'>>43%.'" -9"
-//('D4," -(" 3%>>'))%" 9'3)-+C'-)'" 9'" /%5@'"
5,+)'$,).'" (A4+%" 9-((A-().%" /,." 5.,-.,"
4+A'((4$'+-C'%+," >.,99-","5%3)-+),"/,."
)4))-"(-"&-+5@'+-2

!02;B"3)-C'%+,"94/%+)

!02;7"3)-C'%+,"94/%+)



londra
stazione
hill gate

!02?0"3)-C'%+,"@'((":-),



/219218

londra
stazione
hill gate

M%+9.-" .'5%.9-" O-.':'E" -($,+%"
+,((A'((4$'+-C'%+," 9,((-" 3)-C'%+," 9'" j'(("
[-),2"I4'"(,"(-$/-9,"3%+%"9,'"(-$/'%+'"
5@," 3/%.:%+%" 9-(((," /-.,)'E" 5%+"
/-.-(4$,"3>,.'5%2" H+3',$,"-((,"/-.,)'"9'"
$-))%+'"-"6'3)-"5%+6,.:%+%"6,.3%"4+%"
35,+-.'%"-((-"a@,.(%5b"j%($,32

!02?!"3)-C'%+,"@'((":-),





/221

11/
flussi

umani

7)*!!"'+$)'!-##-!*-)->'/0-!!$%".&'$'%-(*)"



11.1/
il

modulo
architettonico

a'" 9,>'+'35," $%94(%" (A4+')*" 9'" $'34.-"
5@,".,:%(-"(-"5%3).4C'%+,"9'"4+",9'>'5'%"
%"9'"4+"5%./%"4$-+%E"9,34+)-"-":4'9-"
9-"4+-"U5%3)-+),V"%"U$-33'$%"5%$4+,"
9'6'3%.,V" 9-" 4+" /'55%(%" ,(,$,+)%"
9,((A,9'>'5'%"%"9,("5%./%2"
H(" ),.$'+," U$%94(%V" '+>-))'" 9,.'6-" 9-((-"
/-.%(-" (-)'+-" V$%943V" }" U$'34.-V"
," 9,35.'6," '+" :,+,.," 4+A4+')*" 9'"
$'34.-E" 4+-" >%.$-E" 4+" ,3,$/(-.,"
%" 4+" ,(,$,+)%" >'33%" 5@," 3'" -334$,"
5%$,"$%9,((%"-"54'"-)),+,.3'"%"5%$,"
,(,$,+)%" >%+9-$,+)-(," 3,5%+9%" '("
D4-(," 9,),.$'+-.," %" /.%/%.C'%+-.," (,"
$'34.," 9'" 4+" '+3',$,E" 9,))%" -//4+)%"
$%94(-.,E" >%.$-)%" 9-((-" .,/('5-" 9'"
D4,((A4+')*" 3,5%+9%" 9-)," .,:%(," 9'"
3'$$,).'-","9'"35-+3'%+,2
],((A,9'>'5'%"3%(')-$,+),"3'"43-"'("9'-$,).%"
9,((-"5%(%++-E"%" '(" ).':('>%"^:.4//%"9'").,"
35-+-(-)4.," 6,.)'5-('" 5@," 3'" .'/,)," -"
'+),.6-(('" .,:%(-.'" +,(" >.,:'%" 9,((A%.9'+,"
9%.'5%_T" +,((," +-6'" (A'+),.35-($'%" ^(%"
3/-C'%" ).-" 94," 35-($'E" 5'%N" ).-" 94,"
5%3)," 5%+3,54)'6,_T" +,(" 5%./%"4$-+%"
(A-6-$&.-55'%E"'("/',9,E"'("/-($%"%"'("9')%2
H+"%.':'+,"/,.)-+)%"'("$%94(%E"5@,"+,((A43%"
5%$4+," 6',+," 3/,33%" 5@'-$-)%"
'$/.,5'3-$,+),"-+5@,"5-+%+,"̂ .,:%(-_E"

##"#$$4050@@+$%(550$9&=&5-G$&-05&0*0



/223222

>4" '(" $%94(%L$,$&.%" -9%/,.-)%" /,."
/.'$%E"-((-"$,)*"9,("d"3,5%(%"-252E"9-"
O%('5(,)%" +,(" 34%" f%.'>,.%Z" O%('5(,)%E"
'+>-))'E"5%+"D4,3)A%/,.-" >'33K" '("5-+%+,"
/.%/%.C'%+-(,"/,.",55,((,+C-E"'("/.'+5'/'%"
3).4))4.-(," 9,((-" .-//.,3,+)-C'%+,"
3)-)4-.'-2
],'"3,5%('"3,:4,+)'"/,.K"/,."5%$%9')*"
5.,-)'6-E" )-+)%" 9,:('" -.5@'),))'E" D4-+)%"
9,:('" 354()%.'E" '(" $%94(%L$,$&.%"
9'6,++," 4+" $%94(%L+4$,.%T" 4+-" %"
/'J" D4-+)')*" ('+,-.'E" 5'%N" '+9'/,+9,+)'"
9-((A,9'>'5'%","9-("5%./%"4$-+%2"
M-" ),%.'-" 9,(" $%94(%" >4" ,(-&%.-)-"
3/,5'-($,+)," 9-'" ).-))-)'3)'" 9,("
.'+-35'$,+)%Z" '(" $%94(%" >4" +,((," (%.%"
%/,.," ),%.'5@," 9'6'3%" '+" 3%))%$4()'/('E"
'+9'5-)'"5%+"6-.'"+%$'E"$,9'-+)," '"D4-('"
(,"9'$,+3'%+'"," (,">%.$,"9'"%:+'"5%./%"
.'34()-6-+%" /.,3)-&'(')," 34((-" &-3," 9'"
.-//%.)'"-.')$,)'5'"5%3)-+)'2
H+" :,+,.-(," '(" $%94(%E" '+" 5-$/%"
-.5@'),))%+'5%","+,("9'3,:+%"'+943).'-(,E"
N" (-" $'34.-" 5%+6,+C'%+-(," 5@,"
3)-&'('35," '(" .-//%.)%">.-" (,"6-.',"/-.)'"9'"
4+",9'>'5'%","4+A4+')*"9'"&-3,"9'"$'34.-2"
],((A-.5@'),))4.-":.,5-"D4,3)A4+')*"&-3,"
,.-" '("9'-$,).%"9,((-"5%(%++-"+,((-"34-"
/-.)," /'J" &-33-" ^'$%35-/%_Z" 9-" )-(,"
4+')*"9'35,+9%+%E"/,."$%()'/('5-C'%+,"%"
/,."9'6'3'%+,E" (,"$'34.,"9'" )4))," (,"/-.)'"
9,((A,9'>'5'%2"
Y55-+)%" -(" $%94(%" 3/-C'-(,E" 5%+"
(A'+).%94C'%+," 9'" ,(,$,+)'" /.%9%))'" '+"
3,.'," 3,5%+9%" 9'$,+3'%+'" 4+'>'5-),E"
3'" 6',+," -" 9,>'+'.," 4+" +4%6%" )'/%" 9'"
$%94(%" 9'" 5-.-)),.," 5%3).4))'6%E" 5@,"
.'>(,))," (," /.%/.',)*" 9,(" $-),.'-(,E" (,"
,3':,+C,"9'"/.%94C'%+,E"9'" ).-3/%.)%","
9'"$%+)-::'%2"
f'" 5%+3,:4,+C-" 3'" /4K" 3,$/('>'5-.,"
'(" 5%+5,))%" 9'" $%94(%" 9,35.'6,+9%(%"
5%$,",(,$,+)%"%"/.'+5'/'%"34("D4-(,"3'"
&-3-+%"(,"5-.-)),.'3)'5@,"5%$/%3')'6,"9'"
4+"D4-(3'-3'")'/%"9'"%/,.-2"a%+%"$%94('"
94+D4," 4+" 3,:+%E" 4+" -+9-$,+)%"
('+,-.,E" 4+-" >%.$-" :,%$,).'5-" %" 4+-"
>%.$-"('&,.-E"5@,"3'".'/,)%+%"-((A'+),.+%"9'"
4+%" 3/-C'%" 9,),.$'+-)%E"$-+),+,+9%"



'+-(),.-),"(,"(%.%"9'$,+3'%+'2
H"6-(%.'"%::'"3)-&'(')'"/,." '("$%94(%"&-3,"
," /,." '" 34%'" $4()'/('" ^$4()'$%94('_" ,"
3%))%$4()'/('" ^3%))%$%94('_" .'>(,))%+%"
,3':,+C," 9'" /.-)'5')*" 9A43%E" '+" 3,9,"
9'" /.%:,))-C'%+," ," .,-('CC-C'%+,E" ,"
(-35'-+%"3/-C'%"-("/.%:,))'3)-"9'"9,>'+'.,"
$,9'-+)," %//%.)4+," 5%$&'+-C'%+'"
9,((," 3,.',"$%94(-.'" 9'3/%+'&'('E" 9,>'+'),"
U$%94('"3/-C'-('"/.,35,()'V2
H+" 4+-" 3%5',)*" 4.&-+-" 5%$/(,33-" ,"
.'55-" 9'" '+9'6'94-(')*E" '+" 54'" ,$,.:%+%"
54()4.," ," $%9'" 9'" 6'6,.," 3,$/.," /'J"
9'>>,.,+C'-)'E" :('" %&',))'6'" 9-" /,.3,:4'.,"
'+" >-3," /.%:,))4-(," 9,6%+%" ,33,.,"
D4,(('" 9'" 4+-" -554.-)-" 6,.'>'5-" 9,'" )'/'"
9'" ).-3>%.$-C'%+,"9,((-"54()4.-"3%5'-(,E"
/.%/.'%" /,.5@N" .'435'.," -" /.%:,))-.,"
+4%6," '+>.-3).4))4.," 5%+" 3/-C'" 5%((,))'6'"
5%+>%.),6%('E" 5-.-)),.'CC-)'" 9-" 4+-"
/.%/.'-" '9,+)')*" -.5@'),))%+'5-E" N" 4+%"
9,:('" -3/,))'" /'J" 5%$/(,33'" 9,((-" 5'))*"
5%+),$/%.-+,-2"
M,"3/,.'$,+)-C'%+'" '+"-))%",6'9,+C'-+%"
5%$," '" 5%+5,))'" 9'" >(,33'&'(')*" ,9"
-9-))-&'(')*" 3'-+%" >%+9-$,+)-('"
+,((A,6%(4C'%+," 9,((%" 3/-C'%" 5%((,))'6%E"
&-3-)%" 34'" /.'+5'/'" 9'" 4+A-.5@'),))4.-"
$%94(-.," 5@," 3'-" -(" ),$/%" 3),33%"
),$/%" >(,33'&'(," ," 5%+>%.),6%(,2" M-"
5%+)'+4-" ).-3>%.$-C'%+," 9'" D4,3)'"
3/-C'" '$/('5-" 5-$&'-$,+)'" -+5@," +,("
6'6,.," (A-$&',+)," 4.&-+%E" 5@," ).%6-" (-"
34-".,-(,"9'$,+3'%+,"/.%/.'%"'+"D4,3)'"
.-//%.)'").-"(4%:@'","+%+(4%:@'E"3/-C'"+,'"
D4-('"(-"54()4.-"5%+),$/%.-+,-"U9'6',+,"
'(" 6-(%.," 9'" .'>,.'$,+)%V" -)).-6,.3%"
4+A-.5@'),))4.-" U('$/'9-E" 5%$/.,+3'&'(,"
-33'$'(-&'(,Z","5'%N">(,33'&'(,E"-9-))-&'(,E"
3':+'>'5-+),V" É[2" f," c-.(%E" 8008Ñ" '+"
54'" 3)-&'('.," %" .').%6-.," 4+-" U.,(-C'%+,"
3%5'-(,","),..')%.'-(,V2"
]-35," D4'+9'" (-" +,5,33')*" 9'" 4+-"
/.%:,))-C'%+,"4.&-+-"-)),+)-"-'".-//%.)'"
5%((,))'6'E"-((-"$%&'(')*E"-((A43%"9,("),$/%E"
-((A'+5,.),CC-" 9,((A,5%+%$'-E" '+" 54'" '"
5-+%+'" 9'" /,.$-+,+C-" ," '$$4)-&'(')*"
L" %.$-'" 3,$/.," /'J" '+" 9'35433'%+,"
L" 6,+:-+%" .'6'3)'" ,6'9,+C'-+9%" (,"
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9'$,+3'%+'" 9,((-" ).-3>%.$-&'(')*" ,"
9,((g'+3)-&'(')*2"
Q-" D4,3)'" +4%6'" -3/,))'" 5%$,"
'+>(4,+C-+%" (-" 5'))*" 5%+),$/%.-+,-" ,"
(%"3/-C'%"4.&-+%E"9'6,+4)%"3,$/.,"/'J"
9'35%+)'+4%l"I4-("N"'(".'>(,33%"+,((-"34-"
9'$,+3'%+,E"+,((-"34-"'$$-:'+,","+,((-"
$%.>%(%:'-"9,'"34%'"3/-C'l"
h" 9-" ,6'9,+C'-.," 5%$," (-" U3)-)'5')*V"
5%$/%3')'6-" 9,((-" $%9,.+')*" 3'-"
3)-)-" 3%3)')4')-" 9-" V/.%',C'%+'V" 6,.3%"
'(" /-,3-::'%E" -)).-6,.3%" 4+-" >%.$-"
>(,33'&'(,E"3,+3'&'(,"-("5%+),3)%E">%.$-)-"
9-"$-),.'-('"(,::,.'E"(4$'+%3'E"5-/-5'"9'"
9,>'+'.,"-$&',+)'"'$/-(/-&'('E"9'"34/,.-.,"
'"5%+5,))'"9'" ('$'),","9'" >-."5%$4+'5-.,"
(A'+),.+%" 9,((A,9'>'5'%" 5%+" (A-$&',+),"
,3),.+%2"
Y(54+," .,5,+)'" .,-('CC-C'%+'" 9'"
-.5@'),))4.," 4.&-+," '+9'6'94-+%" 4+"
/%33'&'(," 36'(4//%" ," 4+" ),+)-)'6%"
5%+9'6'3%"9'").%6-.,"+4%6,"-)).'&4C'%+'"9'"
3':+'>'5-)%"-9"4+%"3)'(,"9'"6')-"'+"5%+)'+4%"
$4)-$,+)%2" Y(" $%$,+)%" ,3'3)%+%"
+4$,.%3'" ,3,$/'" 9'" ,3).,$'CC-C'%+,"
9,("5%+5,))%"9'">(,33'&'(')*",9"-9-))-&'(')*"
9,((%" 3/-C'%" 5%((,))'6%" '+" 54'" -9" 4+-"
$4),6%(,CC-" 9,:('" '+),.+'" 5%'+5'9%+%"
U/.%3/,))'" 6')-('VE" 9%6," '(" $%6'$,+)%"
.-//.,3,+)-" 4+" .'5@'-$%" -((-" U5'6'()*"
'+>%.$-)'5-"5%+),$/%.-+,-V2"],"N"4+-"
9'$%3).-C'%+,"(-"3).4))4.-p"SaSQOH
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flussi 
sulla

banchina

M-" &-+5@'+-" 9,((-" $,).%/%(')-+-" !" 9'"
Q'(-+%"@-"4+-"(4+:@,CC-"&,+"/.,5'3-E"
,33-"3'"-)),3)-"34'"!0?"$,).'"9'"$,9'-E"
5%+"(4+:@,CC,"5@,"6-.'-+%"-("$-33'$%"
9'" !"$,).%" 5'.5-2" S33-" N" 3)-)-" D4'+9'"
3499'6'3-"" '+"4+"$%94(%"-.5@'),))%+'5%"
9'" (4+:@,CC-" /-.'" -" $,)*" 9,((-" 34-"
(-.:@,CC-2"a,5%+9%"D4,3)%"$%94(%"N"
3)-)-"3)'(-)-"4+-"$-//-"/.%33,$'5-"'+"
:.-9%"9'"9-.,"4+-".'3/%3)-"D4-+)')-)'6-"
9'" 5%$," (," 9'3)-+C," /.%33,$'5@,"
/%33-+%"5-$&'-.,"-(" 6-.'-.,"9,((,"%.,"
9,((-" :'%.+-)-2" I4'" 3%))%" N" .'/%.)-)%" '("
$%94(%" -.5@'),))%+'5%" $,+).," +,((-"
/-:'+-" -55-+)%" 6,9'-$%" '(" $%94(%"
.',$/'.3'" '+" D4-)).%" 9'6,.3'" %.-.'" +,("
5%.3%"9,((A%.-.'%"9'"-/,.)4.-"9,((-"$,).%2"
c%3P"/-33'-$%"9-((,"?Z00"9,("$-))'+%"
'+" 54'" /%5-" :,+)," %554/-" (%" 3/-C'%"
34&')%" -" .'9%33%" 9,((," 35-(," 5%+" 4+-"
5%+3,:4,+)," &%((-" /.%33,$'5-" $%()%"
-$/'-" /,." %:+4+%" 9,'" 6'-::'-)%.'" >'+%"
-:('" %.-.'" 9'" /4+)-" '+" 54'" 6,9'-$%"5@,"
$%()-":,+),"3'"3/'+:," >'+%"-:('",3).,$'"

9,((-" &-+5@'+-2" H(" $%94(%" 5%(%.-)%" 9'"
:.':'%" 5@'-.%" '+9'5-" 4+-" .,(-)'6-$,+),"
-$/'-" &%((-" /.%33,$'5-" $,+).,"
/'J" ,33%" 9'6,+)-" 354.%" /'J" (-" &%((-"
9'6,+)-" /'55%(-" 5%+" 4+" 5%+3,:4,+),"
.',$/'$,+)%" 9,(" $%94(%" 9'" /,.3%+,2"
X-(," (,))4.-" >%.+'.*" D4'+9'" 4+" '+/4)" -((,"
(-$/-9," /,." ,3/-+9,.," %" 5%+).-..,"
(-" (%.%" (45," (%+:')49'+-($,+)," -((-"
&-+5@'+-2

!!28""$%94(%"-.5@'),))%+'5%"3)-C'%+,"5-'.%('
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12.1/
mapping

the
metroM-".'5,.5-",>>,))4-)-"34((,"$,).%/%(')-+,"

5@,"->>%((-+%"'("$%+9%"$'"@-"/,.$,33%"
9'"5(-33'>'5-.,"8;"$,).%/%(')-+,"5@,"/,."
36-.'-)'"$%)'6'"$,.')-+%"9'",33,.,"5')-),2"
S33," 3%+%" 3)-)," 3499'6'3," 3,5%+9%"
D4-)).%" 5-),:%.',Z" (45," '+9'.,))-E" (45,"
/4+)4-(,E" (45," >(4%.,35,+)," ,9" '+>'+,"
(45," -.)'3)'5-2"I4,3)," 5-),:%.'," 5%$,"
3'"/4K"%33,.6-.,"+%+",+).-+%"+,("$,.')%"
9'" 4+" -$&')%" 3/,5'>'5%" ,"9,),.$'+-)%E"
,33,"+%+"3%+%"'+>-))'"4+-"3499'6'3'%+,"
.'3/,))%" -((-" >%+)," (4$'+%3-" 4)'('CC-)-2"
a%+%" '+6,5," 4+-" 5(-33'>'5-C'%+," 9'"
5%$,"(A'$/'-+)%"3'"/.,3,+)-"-:('"4),+)'T"
-9"4+"/,+9%(-.,E"'+>-))'E"+%+"'+),.,33-"'("
)'/%"9'"(-$/-9-"4)'('CC-)-E"+q")-+)%$,+%"
9,))-:('" ),5+'5'" 34(" /-.-(4$,E" $-"
/'4))%3)%" 5%$," (-" (45," 3'" /.,3,+)-" -("
6'3')-)%.,2
],((-" /.'$-" 5-),:%.'-E" (45," '+9'.,))-E"
'(" 6'-::'-)%.," +%),.*" 5@," '+" )-('"
$,).%/%(')-+," (-" >%+)," (4$'+%3-" N"
+-35%3)-E" ,33-" '..-9'-" (-" 34-" (45,"
-)).-6,.3%" -().," 34/,.>'5'E" /,." -6,.,"
4+-" (45,"9'>>43-" ," :,+,.-(," '+" )4))-" (-"
$,).%2"M-"$,).%/%(')-+,"5@,".'3',9%+%"
+,((-" 5-),:%.'-" U(45," /4+)4-(,V" '+6,5,"
%>>.%+%" 4+%" 35,+-.'%" 5%$/(,)-$,+),"
9'6,.3%" 9-((," /.'$,2" H+" ,33," (-" (45,"
6',+,"9'>>43-"$,9'-+),"9,:('"-//-.,55@'"
/4+)4-('E" '" D4-('" 6,+:%+%" /%3'C'%+-)'"
(4+:%" (-" &-+5@'+-2" SA" '(" 5-3%" 9'" O-.':'"
5@,"5%+" '"34%'"-+)'5@'" (-$/'%+'"3).-9-('"
%>>.,"4+A-)$%3>,.-"/-.)'5%(-.,E"5%+"4+-"



/231230

(45," 5@," +%+" N" /'J" 4+'>%.$," $-"
5@," @-" 4+" -+9-$,+)%" 3'+43%'9-(,"
).-36,.3-($,+),"-((-"&-+5@'+-2"
M-" 5-),:%.'-" 9,((-" (45," >(4%.,35,+),"
.-55@'49,E" '+6,5,E" $,).%/%(')-+," 5@,"
43-+%"4+-"(45,"9'.,))-">(4%"/,."'((4$'+-.,2"
Q'(-+%E" 5@," +%+" 6',+," 5')-)-" +,((,"
5-),:%.'," ,33,+9%" D4,3)%" ,(-&%.-)%"
'+5,+).-)%" 34((-" .'/.%:,))-C'%+,"
9,((A'((4$'+-C'%+," 9'" D4,3)-E" /%33',9,"
-))4-($,+)," 4+A'((4$'+-C'%+," '9,+)'5-Z"
4+" )4&%" >(4%.,35,+),E" 3/,33%" +49%"
$-"-" 6%(),"9%)-)%"9'" 3/,55@'%E" '..-9'-"
9'.,))-$,+),"(-"$,).%2"I4,3)%"$,)%9%"
3>.4))-" (A,>>'5',+C-" 9,(" 3'3),$-" -("
$-33'$%E" 9,>'5')-+9%" /,.K" 9'" )4))'" :('"
-3/,))'"/%3')'6'"9,:('",3,$/'"3%/.-55')-)'2"
MA4()'$-"5-),:%.'-"-+-('CC-)-" .-55@'49,"
-("34%" '+),.+%"5'K"5@,"@%"9,>'+')%" (45,"
-.)'3)'5-E" ,33-" +%+" ,+).-" +,("$,.')%" 9'"
5%$," (A'$/'-+)%" 3'-" 3)-)%" .,-('CC-)%E"
3," 3'" ).-))-" 9'" (45," >'+," -" 3," 3),33-"
%//4.," 3," 3'" ).-))-" 9'" (45," 43-)-" /,."
'((4$'+-.,"D4-(5%3-"9'"-.)'3)'5%E"5%$,"-"
a)%55%($-2" I4,3)-" 5-),:%.'-" /.,+9,"
'+" ,3-$," D4,((," 3)-C'%+'" 5@," @-++%"
),+)-)%" 9'" 9-.," 4+" -//%.)%" -.)'3)'5%"
-((-" (45,E"D4,((,"3)-C'%+'" '+"54'"9'"3%(')%"
'("6'-::'-)%.,E",+).-+9%E"6',+,"3/'-CC-)%"
9-((A'+3%(')-" '((4$'+-C'%+," .'$-+,+9%"
/%3')'6-$,+),"5%(/')%2
M-"$-//-".'/%.)-)-"9'"3,:4')%"$,)),"'+"
5%..,(-C'%+,E"+,((-"/-.),"34/,.'%.,E")4)),"
(," 3)-C'%+'" 5@," 3%+%" 3)-)," U.-55@'43,V"
+,((-"3),33-"5-),:%.'-2"O,."/,.$,)),.,"
-(" (,))%.," 9'" -6,.," 4+-" 94/('5," (,))4.-"
+,((-" /-.)," '+>,.'%.," 3%+%" 3)-),"
/%3'C'%+-),"(,"D4-)).%"9'6'3'%+'"5@,"3%+%"
3)-)," /%'" 5%((,:-)," -" )4))," (," 3)-C'%+'"
5@,"-6,33,.%"4+-"/-.),"9,((A'$/'-+)%"9'"
)'/%" '+9'.,))%E"/4+)4-(,E" >(4%"%"-.)'3)'5%2"
M-"3499'6'3'%+,"'+"5-),:%.',"9,((-"/-.),"
34/,.'%.," .'34()-" ,33,.," >,..,-" $,+).,"
+,((-" /-.)," '+>,.'%.," D4,3)," 5-),:%.',"
3%+%" 3)-)," -((-.:-)," -+5@," -" D4,((,"
$,).%/%(')-+," 5@," +%+" 3%+%" ,+).-),"
/,."9'.'))%"$-"3%(%"/,."4+-"/-.),2
],((-"/-.),"'+>,.'%.,"5'"3%+%"/,.)-+)%"4+"
:.-+"+4$,.%"9'"5%((,:-$,+)'"5@,"3)-++%"

-"3':+'>'5-.,"'("5%+5,))%"5-.9'+,"5@,"/%'"
3-.*"/%.)-)%"-((A'+),.+%"9,("/.%:,))%Z"4+-"
5(-33'>'5-C'%+," .':'9-" +%+" /4K" ,33,.,"
-55,))-)-" /,." 4+" '$/'-+)%" 9'" +4%6-"
5%+5,C'%+,"5@,"-&&'-"5%$,"%&',))'6%"
D4,((%" 9'" 5.,-.," 4+-" (45," +4%6-2"
S33%" 9,6," +,5,33-.'-$,+)," ,33,.,"
).-36,.3-(," -((," D4-)).%" 5-),:%.',E" /,."
>%.+'.,"4+-"(45,"9'6,.3-E"9'+-$'5-","$-'"
35@,$-)'CC-&'(,2""""""""""
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12.2/
capitoli

e
conceptH+"D4,3)%",(-&%.-)%" 6,+:%+%"->>.%+)-)'"

36-.'-)'"),$'E").-))-)'"'+"5-/')%('","+4$,.%3'"
3%))%5-/')%('E" %:+4+%" 9,'" D4-('" 3,.6,"
-(" /.%:,))%E" 5%$," /-.)," '+),:.-+),"
%" -//.%>%+9'$,+)%E" -(" >'+," 9'" >%.+'.,"
'+>%.$-C'%+'"5@,"3,.6%+%"-9"'+D4-9.-.,"
$,:('%" '(" $%+9%" '+" 54'" '(" 5%+5,/)" 3'"
$4%6," %//4.," 9'" %>>.'.," +%C'%+'" ,"
5%+5,))'"5@,"3,.6%+%"9'"'3/'.-C'%+,"/,."
'("5%+5,/)2
H").,"5-/')%('"/'J"'$/%.)-+)'E"5@,"5%+"'"(%.%"
5%+),+4)'" '+>(4,+C-+%" $-::'%.$,+)," '("
5%+5,/)E"3%+%Z"
w"'("5-/')%(%"U$,).%"3-$/(,3"-.%4+9")@,"
G%.(9V"5@,"5%+"(-"34-".'5,.5-"'+>(4,+C-"
'(" 5%+5,/)" -9" -6,.," 4+-" 6-(,+C-"
).-36,.3-(,"-((-"(45,2
w"'("5-/')%(%"U/.%33,$'5-V"5@,".',+).-"+,("
/.%:,))%"6-(%.'CC-+9%"5'K"5@,"N"(A'9,+)')*"
(,:-)-"-((-"(45,",9"'("34%"43%"/,.">-6%.'.,"
9,),.$'+-)'"5%$/%.)-$,+)'"/.%33,$'5'
w'("5-/')%(%"U>(433'V" '+"54'"3'"-+-('CC-+%"'("
$%94(%"-.5@'),))%+'5%","(-"/.%33,$'5-"
(,:-)-" -9" ,33%2" I4,3)A4()'$%" 5-/')%(%"
.'34()-" ,33,.," $%()%" '$/%.)-+)," /,."
5.,-.," 4+" /.%:,))%" 5@," 3'" 36'(4//'"
('+,-.$,+)," -((-" &-+5@'+-" ," 5@," +,"
3,:4-"(A-+9-$,+)%"9,'">(433'"4$-+'2
S3'3)%+%" /%'" 9,'" 5-/')%('" 5@," ,+).-+%"
+,(" /.%:,))%E"$-" +%+" 35,+9,+9%" +,("
$,.')%"9'",33%E"/%.)-+9%"9,'"9-)'","9,'"
5%+5,))'" 5@," 3'" .').%6-+%" +,(" 5%+5,/)"
5%$," &-3," 9'" /.%:,))%2" X.-" D4,3)'"
).%6'-$%" '(" 5-/')%(%" U(45,VE" '+" 54'" 6',+,"

-+-('CC-)-"(-"(45,"3%))%")4))'"'"34%'"-3/,))'"
5@,"$-::'%.$,+),"6-++%"-9"'+>(4,+C-.,"
'("/.%:,))%"^5%$,"'("5-/')%(%"9,9'5-)%"-("
.')$%"5'.5-9'-+%","D4,((%"9,9'5-)%"-((-"
),$/,.-)4.-"5%(%.,"9,((-"(45,"5@,"6,..*"
9'>>43-" +,(" 3%))%34%L" (%_E" M-" (45," +%+"
.',+).-"+,'"/.'$'"5-/')%('"/%'5@N",33-"N"
-((-"&-3,"9'" )4))%" (A,(-&%.-)%E" ,33,+9%"
,33%" -//4+)%" 4+"/.%:,))%" 9'" (45,2" SA"
3)-)%"35,()%"D4'+9'"9'"/%3'C'%+-.,"(-"(45,"
-"$-.:'+,"9,'"/.'$'"/4.",33,+9%",33-"
(-"&-3,">%+9-$,+)-(,"-((-".,-('CC-C'%+,"
9,(" )4))%2" H+" D4,3)-" 5@," /%).,$$%"
5@'-$-.,"U3,5%+9-">-35'-VE"/,."%.9'+,"9'"
'+>(4,+C-E").%6'-$%"'+%().,"5-/')%('"5%$,"
U&'3%:+'VE" '(" D4-(," .',+).-" +,(" /.%:,))%"
/,." )4))'" ," ).," '" &'3%:+'" 5@,"/%.)-"5%+"
3NE" U/,3%" 3%5'-(," 9,((-"$,).%V" 5@," >-"
/.,3,+),"D4-+)%"(-"$,).%/%(')-+-"5%+)'"
+,((-" 3%5',)*"$%9,.+-E" ," U+%+(4%:@'V2"
H+"D4,((-"5@,"/%).,$$%"9,>'+'.," U),.C-"
>-35'-VE" '+>'+,E" ).%6'-$%" D4,'" 5-/')%('"
5@,"3%+%"9'"5%.%((-.'%E"5%$,"U(%5-)'%+VE"
U3)%.'-VE" U4+9,.:.%4+9VE" U,+,.:\"
3-6'+:VE"U$%&'(')*V",9"U,+6'.%+$,+)V"""""
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di nuova concezione che abbia come obiettivo quello di creare 
una luce nuova. Esso deve necessariamente essere trasversale alle 

quattro categorie, per fornire una luce diversa, dinamica e mai 
schematizzabile. “
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12.3/
connessioni
concettuali

],((-" >-3," 9'" .'5,.5-" 36-.'-)'" 5%+5,))'"
@-++%" '+>(4,+C-)%E" '+" $-+',.-" /'J" %"
$,+%" /.,/%+9,.-+),E" '(" /.%:,))%" " ,"
@-++%" 5%+).'&4')%" -" >%.+'.," 3/4+)'"
/.%:,))4-('E" ).-9%))'" /%'" '+",(,$,+)'"/,."
(%"36'(4//%"9,("5%+5,/)2
H"5%+5,))'"/'J"'$/%.)-+)'E"5@,"5%+"(,"(%.%"
'$/('5-C'%+'" '+>(4,+C-+%"$-::'%.$,+),"
'("5%+5,/)E"3%+%Z"
w" U54.-V" 5@," '+>(4,+C-" '(" 5%+5,/)" -9"
-6,.," 4+A-)),+C'%+," /-.)'5%(-.," +,'"
5%+>.%+)'"9,((A4),+),"$,).%/%(')-+%2
w" U3'3),$-" )%)-(,V" '+),./.,)-)%" 5%$,"
>(,33'&'(')*"/.%:,))4-(,
w" U$%&'(')*V" .-//.,3,+)-" (-" >4+C'%+,"
/.'$-.'-"9,((-"$,).%/%(')-+-
w" U4+9,." :.%4+9V" .',+).-" +,(" /.%:,))%"
).-3/%.)-+9%" 5'K" 5@," N" (A'$$-:'+-.'%"
-))4-(,"9,("3%))%34%(%
w" U,+,.:\" 3-6'+:V" 5%+'-)%" '+" .,54/,.%"
9,((A,+,.:'-"9'"5-(/,3)'%
w"U5-'.%('V"5%$,"(%5-)'%+"6'+5%(-+),","-("
5%+),$/%" /.,),3)4-(," /,." (%" 36'(4//%"
/.%:,))4-(,
w" U,+6'.%+$,+)V" ).-9%))%" 5%$,"
-)),+C'%+," -((-" D4-(')*" 9,((A@-&')-)" 9'"
.'>,.'$,+)%
w"U+%+(4%:%V"9,>'+'C'%+,"/,.",55,(,+C-"
9,((%"35,+-.'%"$,).%/%(')-+%
w" V$,).%" ," 3%5',)*V" 5%$," '$/-))%"
9,((-"$,).%"-"('6,((%"3%5'-(,E"9,5('+-)%"'+"
+4$,.%"9'"-33,::,.'",">(433'"4$-+'
w"U(45,U",(,$,+)%"5-.9'+,"9,("/.%:,))%
w"U3'54.,CC-V"5%$,"&'3%:+%"/.'+5'/-(,"

9,((A4),+),
w"U>(433'"4$-+'V"5@,".',+).-"+,("/.%:,))%
-)).-6,.3%" '("$%94(%"-.5@'),))%+'5%"," (-"
/.%33,$'5-"(,:-)-"-9",33%
w" U/.%33,$'5-V" 6-(%.'CC-" 5'K" 5@," N"
(A'9,+)')*" (,:-)-" -((-" (45,",9" '(" 34%"43%"
/,.">-6%.'.,"9,),.$'+-)'"5%$/%.)-$,+)'"
/.%33,$'5'2
I4,3)A4()'$%"5%+5,))%"N"4+%"9,:('",(,+)'"
5-.9'+,"/,." (%"36'(4//%"9,("5%+5,/)"-("
>'+,"9'"5.,-.,"4+"/.%:,))%"5@,":-.-+)'35-"
3'54.,CC-E"54.-"9,("/,+9%(-.,","3,:4-"
(A-+9-$,+)%"9,'">(433'"4$-+'2
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12.4/
connessioni
tra autori e

concettif'" 3,:4')%" 4+-" /-+%.-$'5-" 9,:('"
-4)%.'" 5@,E" 5%+" '" (%.%" 5%+5,))'E" @-++%"
'+>(4,+C-)%"(-">-3,"9'".'5,.5-","(%"36'(4//%"
9,(" 5%+5,/)" " ," @-++%" 5%+).'&4')%" -"
>%.+'.,"'$/%.)-+)'",(,$,+)'"/.%:,))4-('2
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metropolitana come “luogo segnato da un’imperfezione originaria, 
dove le evoluzioni sono rapide, gli incontri tra le specie frequenti, gli 

squilibri ricorrenti, l’indecisione sovrana.”

 Gilles Clément

{
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'%()*+,$-+'$
&$..*&".*(-*&/+0*''1&$

.(%%".&"+*#,*0*,1"2'%()*"
.*'$.0$+&$..*&".*(-*

!"#$%&'($

)%##*'((
!"+",'--

.(%%".&"+*#,*0*,1"2*#,*0*,1"
'3$.$+%."''$4*!5$

."/'0*'(

!"*'(.$($
*"'0)1

*"2"3'&4$
%$.!$)*"#$+#$6(&*0(+,$-+'"&&"'1"-"

-1!$+!"4$+4$&","+%$.+!"#3$.*.$
'*!1.$))(+%177-*!(

2'(56!)!(72'(54!&52%%&4+

5(7*&(&+'(&1."
#"#-1"65*

81(-*&/+,$--95(7*&(&+'"!*(-$
'1.4",$.#*&/+!"4$+$%"!(+
,$--9$!!$''"

4",$.#*&/+-*81*,(
0*&(+-*81*,(
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}
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13/
biso
gni

9"!-1+"'($0"?&+#"'(&))&'0".$0.&



13.1/
sicurezza

del
pendola

re
M-"$,).%/%(')-+-"N" '+" >4+C'%+,"9-((,"?"
>'+%"-((A4+-"9'"+%)),E" '+"D4,3)%" (-33%"9'"
),$/%"'("/.%&(,$-">%.3,"/'J"'$/%.)-+),"
5@,"'+>(4,+C-"(-"6')-"9,'"/,+9%(-.'","9,'"
6'-::'-)%.'" )4))'" N" (-" 3'54.,CC-E" 3'-" 5@,"
,33-" 3'-" .,-(," 5@," /,.5,/')-2" Y9" 4+"
5,.)%" %.-.'%" '+>-))'" (-" $,).%/%(')-+-" 3'"
).-3>%.$-"'+"4+"/%3)%"-+:43)%E"9,3%(-)%"
," 3%/.-))4))%" &4'%2" R+%" 9,:('" %&',))'6'"
9,("/.%:,))%E"3,"+%+" '("/'J" '$/%.)-+),E"
N"D4,((%"9'" .'435'.,"-)).-6,.3%" (%"3)49'%"
9,((A'((4$'+-C'%+," 9,((-" $,).%/%(')-+-" -"
>%.+'.," 4+-" 3'54.,CC-" /,.3%+-(,"$%()%"
/'J" -()-" 9'" D4,((-" /,.5,/')-" '+" D4,3)%"
$%$,+)%2"
M-"(45,"/4K"'+>-))'"5-$&'-.,"'("3,+3%"9'"
3'54.,CC-" /,.5,/')-" '+" $%9%" 9.-3)'5%"
,9" '$$,9'-)%E" '$$-:'+'-$%" '+>-))'"
4+-"(45,"5@,"3,:4-"+,((,"%.,"+%))4.+,"
'" $%6'$,+)'" 9,((," /,.3%+," (4+:%" (-"
&-+5@'+-" 5%$," 3," >%33," 4+" >-.%"
3,:+-(,)'5%2"a-/,+9%"5@,"D4-(4+D4,"
/,.3%+-"3-.,&&,"3,:4')-","/.,5,94)-"
9-" 4+" >-35'%" 9'" (45," 5@'4+D4," 3'"
).%6,.,&&," 9-" 3%(%" 3-.,&&," 3,+C-"
94&&'%"/'J"-"34%"-:'%".'3/,))%"-9"4+-"
3')4-C'%+," '$$4)-&'(,2" MA-().-" >-55'-"
9,((-"$,9-:('-"N"'(".'3/-.$'%",+,.:,)'5%2"
R+" 3'3),$-" '+" 54'" -//4+)%" )4))'" 3%+%"
3,:4')'" 9-((-" (45," /4K" 6%(,." 9'.," 4+-"
9'$'+4'C'%+," 9,(((-" (45," 3),33-" +,((,"
C%+," 64%)," 9'" 6'-::'-)%.'E" 4+" 3'3),$-"
/,.3%+-('CC-)%" 34'" >(433'" 4$-+'" ," +%+"
3)-+9,.9'CC-)%","-55,3%"3,$/.,2

O,." .'435'.," '+"D4,3)%"3,+3%"/%33%+%"
,33,.," 4)'('" 9,'" 3,+3%.'" 9'" /.%33'$')*E"
%//4.," 4+" 3'3),$-" 9'" (,))%.'" 9,'" )-:"
FeHf" 9,((," ),33,.," -)$" '+" $%9%" )-(,"
9-"/%),."$%94(-.," (-" (45," '+" >4+C'%+,"
9,'"&'3%:+'".'35%+).-)'"34((-"&-+5@'+-"'+"
),$/%".,-(,2"
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!<2!""3%))%/-33-:'%"$,).%



13.2/
cura

del
pendola

re
M-"$,).%/%(')-+-"N"/,."(-"$-::'%."/-.),"
9,'" 34%'" 4),+)'" '(" /.'+5'/-(," $,CC%" 9'"
(%5%$%C'%+,"-((A'+),.+%"9,((-"5'))*2"S33'"
/-33-+%" :.-+" /-.)," 9,(" (%.%" ),$/%"
5-3-L(-6%.%" -((A'+),.+%" 9'" ,33-2" R+"
%&',))'6%" >%+9-$,+)-(," 9,(" /.%:,))%"
N" 3'54.-$,+)," D4,((%" 9'" ),+,.," 5%+)%"
9,(" /%),.," 5@," @-" (-" (45," 34(" +%3).%"
5%./%" ," 36'(4//-.," 4+" 3'3),$-" 5@,"
.',35-" -9" '+),.-:'.," -" ('6,((%" '+5%+35'%"
5%+" '(" 5%./%" 4$-+%" /,." :-.-+)'.," '("
$-::'%.," &,+,33,.," /%33'&'(," -((,"
/,.3%+," /.,3,+)'" +,((-" $,).%2" H(" 5'5(%"
5'.5-9'-+%" '+>-))'" -(" :'%.+%" 9A%::'" N"
3,$/.," /'J" 3>-3-)%" +,((-" $-::'%."
/-.)," 9,((," /,.3%+," -" 5-43-" 9,'" .')$'"
>.,+,)'5'" ," 3,+C-" ),$/%"5@," ),+'-$%E"
>%+9-$,+)-(," N" D4'+9'" ),+)-.," 9'"
.'3)-&'('.," D4,3)%" 5'5(%" -((A'+),.+%" 9,((-"
:'%.+-)-" 9,((A,33,.," 4$-+%" -+5@,"
5%+" 4+" 3,$/('5," -'4)%" -((A'+),.+%" 9,("
/.%/.'%" 6'-::'%2" H(" ),$/%" $-33'$%" 9'"
-)),3-" (4+:%" (-" &-+5@'+-" N" 9'" /%5%"
34/,.'%.," -'" 9',5'" $'+4)'E" -" 54'" 6-++%"
-::'4+)'" /%'" D4,(('" 9'" 6'-::'%" ," D4,(('"
+,5,33-.'" -" (-35'-.," (-" $,).%/%(')-+-2"
a%$$-+9%" D4,3)'" (-33'" ),$/%.-('"
-..'6'-$%E" 3,5%+9%" '(" c%$4+," 9'"
Q'(-+%E"-9"4+"),$/%"$,9'%"/,."6'-::'%"
'+" $,).%/%(')-+-" 9'" 5'.5-" =0" $'+4)'2"
S33%"N"4+"),$/%"/'J"5@,"34>>'5',+),"/,."
/,.$,)),.,"-((-"(45,"9'"-:'.,"34((A,33,.,"
4$-+%" -" ('6,((%" >'3'%(%:'5%2" I4,3)%"
/.%:,))%" D4'+9'" 64%(," 36'(4//-.3'"

-((A'+),.+%" 9'" 4+" 5%+),3)%" :,+,.-(," 9'"
-$$%9,.+-$,+)%" 9,((-" $,).%/%(')-+-"
$'(-+,3,E"'+"54'"4+"3'3),$-"3'$'(,"5%$,"
%&',))'6'" 6,+:-" '$/(,$,+)-)%" -+5@,"
-((A'+),.+%"9,'").,+'2
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13.3/
un

sistema
totaleM-"$,).%/%(')-+-"N"/,."(-"$-::'%."/-.),"

9,'" 34%'" 4),+)'" '(" /.'+5'/-(," $,CC%" 9'"
(%5%$%C'%+,"-((A'+),.+%"9,((-"5'))*2"S33'"
/-33-+%" :.-+" /-.)," 9,(" (%.%" ),$/%"
5-3-L(-6%.%" -((A'+),.+%" 9'" ,33-2" R+"
%&',))'6%" >%+9-$,+)-(," 9,(" /.%:,))%"
N" 3'54.-$,+)," D4,((%" 9'" ),+,.," 5%+)%"
9,(" /%),.," 5@," @-" (-" (45," 34(" +%3).%"
5%./%" ," 36'(4//-.," 4+" 3'3),$-" 5@,"
.',35-" -9" '+),.-:'.," -" ('6,((%" '+5%+35'%"
5%+" '(" 5%./%" 4$-+%" /,." :-.-+)'.," '("
$-::'%.," &,+,33,.," /%33'&'(," -((,"
/,.3%+," /.,3,+)'" +,((-" $,).%2" H(" 5'5(%"
5'.5-9'-+%" '+>-))'" -(" :'%.+%" 9A%::'" N"
3,$/.," /'J" 3>-3-)%" +,((-" $-::'%."
/-.)," 9,((," /,.3%+," -" 5-43-" 9,'" .')$'"
>.,+,)'5'" ," 3,+C-" ),$/%"5@," ),+'-$%E"
>%+9-$,+)-(," N" D4'+9'" ),+)-.," 9'"
.'3)-&'('.," D4,3)%" 5'5(%" -((A'+),.+%" 9,((-"
:'%.+-)-" 9,((A,33,.," 4$-+%" -+5@,"
5%+" 4+" 3,$/('5," -'4)%" -((A'+),.+%" 9,("
/.%/.'%" 6'-::'%2" H(" ),$/%" $-33'$%" 9'"
-)),3-" (4+:%" (-" &-+5@'+-" N" 9'" /%5%"
34/,.'%.," -'" 9',5'" $'+4)'E" -" 54'" 6-++%"
-::'4+)'" /%'" D4,(('" 9'" 6'-::'%" ," D4,(('"
+,5,33-.'" -" (-35'-.," (-" $,).%/%(')-+-2"
a%$$-+9%" D4,3)'" (-33'" ),$/%.-('"
-..'6'-$%E" 3,5%+9%" '(" c%$4+," 9'"
Q'(-+%E"-9"4+"),$/%"$,9'%"/,."6'-::'%"
'+" $,).%/%(')-+-" 9'" 5'.5-" =0" $'+4)'2"
S33%"N"4+"),$/%"/'J"5@,"34>>'5',+),"/,."
/,.$,)),.,"-((-"(45,"9'"-:'.,"34((A,33,.,"
4$-+%" -" ('6,((%" >'3'%(%:'5%2" I4,3)%"
/.%:,))%" D4'+9'" 64%(," 36'(4//-.3'"

-((A'+),.+%" 9'" 4+" 5%+),3)%" :,+,.-(," 9'"
-$$%9,.+-$,+)%" 9,((-" $,).%/%(')-+-"
$'(-+,3,E" '+" 54'" 4+" 3'3),$-" 9'"
'((4$'+-C'%+," 3'$'(," /,." %&',))'6'" $-"
9'6,.3%" /,." .,-('CC-C'%+," 6,+:-"
'$/(,$,+)-)%"-+5@,"-((A'+),.+%"9,'").,+'2
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14/
pro

getto

")'/0-1$##-''"+'#*##$')$'!*$'/&0#"
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14.1/
concept
H(" /.%:,))%" >'+" 9-" 34&')%" 3'" N" 9,('+,-)%"
5%$," 4+-" /.,3,+C-" 5%3)-+)," 34((-"
&-+5@'+-","+%+"5%$,"4+"-//-.,55@'%"
-" 3/%)2"c'K" N" 3)-)%" 9,5'3%" /,." -6,.,"
9-" 4+-" /-.)," 4+-"$-::'%.," >-5'(')*" 9'"
'+3)-((-C'%+,","9-((A-().-"/,."/,.$,)),.,"-("
/.%>'(%"9'"3%99'3>-.,"'("&'3%:+%"9'">%.+'.,"
4+-" 3'54.,CC-" /,.5,/')-" 9,5'3-$,+),"
/'J" -()-" 9'" D4,((-" 5@," 4+" -//-.,55@'%"
/%3'C'%+-)%" 3%(%" -(54+," 6%()," (4+:%" (-"
&-+5@'+-" /%),33," >%.+'.,2" S33,+9%"
4+" /.%>'(%" 5@," 3'" 36'(4//-" (4+:%" )4))-"
(-" (4+:@,CC-" 9,((-" &-+5@'+-" ,33%" N"
-+5@," +,5,33-.'-$,+)," >%.+')%" 9'" 4+"

&'+-.'%" ,(,)).'>'5-)%" 5@," >%.+'35," 3'-" (-"
5%..,+),"-")4))-"(-"('+,-"3'-"4+-"('+,-"9'"
5%+).%((%" /,." /%),." -:'.," 34((A'+),+3')*"
9,((,"(-$/-9,2"a)'-$%"D4'+9'"/-.(-+9%"
9'"4+"/.%:,))%"$%94(-.,E"5%$/%3)%"9-"
9'6,.3'" $%94('" -//4+)%" 5@," 6,+:%+%"
->>'-+5-)'" $,9'-+)," 5%++,33'%+'" '+"
$-),.'-(,"/(-3)'5%E"(,"D4-('"@-++%"E9'6,.3'"
-+:%('" 9'" -/,.)4.-" /,." 5%+3,+)'.," -("
/.%:,))%"9'"/%),."3%99'3>-.,"9'6,.3'")'/'"
9'"-.5@'),))4.,","9'"5%+>':4.-C'%+'",9"4+"
$%94(%"(,9".:&"'+),.+%"/,."5.,-.,"4+-"
3%.)-" 9'" 35,+%:.->'-" 5%+" 4+-" (45," 9'"
9'6,.3%"5%(%.,"-((A'+),.+%"9,((-":'4+C'%+,2"
X-(," (45," >%.+'35,"+%+"4+A'((4$'+-C'%+,"
>4+C'%+-(,"$-"3%(%"9'")'/%",$%C'%+-(,#
'+>%.$-)'6%2" S33-" /4K" -((A%55%..,+C-"
'+>-))'"3,:+-(-.,"(A-..'6%"9,(").,+%"%//4.,"
4+" /-.)'5%(-.," ,6,+)%" 5@," 3'" /.,3,+)-"
+,((-"5'))*2

!=2!"35@'CC'"9'"/.%:,))%



14.2/
materiali

usati

/pmma
("/%('$,)'($,)-5.'(-)%"̂ '+">%.$-"-&&.,6'-)-"
OQQY_"N"4+-"$-),.'-"/(-3)'5-">%.$-)-"
9-" /%('$,.'" 9,(" $,)-5.'(-)%" 9'" $,)'(,E"
,3),.,"9,((A-5'9%"$,)-5.'('5%2
c@'$'5-$,+),E" N" '(" /%('$,.%" 9,("
$,)-5.'(-)%" 9'" $,)'(,2" ],(" ('+:4-::'%"
5%$4+,"'("),.$'+,"$,)-5.'(-)%"3'".'>,.'35,"
:,+,.-($,+),"-"D4,3)%"/%('$,.%2
h"+%)%"-+5@,"5%+"'("+%$,"5%$$,.5'-(,"
9'"O(,W':(-3
I4,3)%" $-),.'-(," >4" 36'(4//-)%" +,("
!78B" '+" 6-.'" (-&%.-)%.'" ," '$$,33%" 34("
$,.5-)%"+,("!7<<"9-((A'+943).'-"5@'$'5-"
),9,35-"FÖ@$2
f'" +%.$-" N" $%()%" ).-3/-.,+),E" /'J"
9,(" 6,).%E" -(" /4+)%" 5@," /%33',9,"
5-.-)),.'3)'5@," 9'" 5%$/%.)-$,+)%"
-33'$'(-&'('" -((-" >'&.-" %))'5-" /,." D4-(')*"
9'" ).-3/-.,+C-E" ," 5%+" (-" /.%/.',)*"
9'" ,33,.," /'J" %" $,+%" '+" /,.5,+)4-('"
9'6,.3,E"'+>.-+:'&'(,"-"3,5%+9-"9,((-"34-"
U$,35%(-V2" O,." D4,3)," 5-.-)),.'3)'5@,"
N" 43-)%" +,((-" >-&&.'5-C'%+," 9'" 6,).'" 9'"
3'54.,CC-" ," -.)'5%('" 3'$'(-.'E" +,'" /.,3'9'"
-+)'+>%.)4+'3)'5'E" +,((A%::,))'3)'5-"
9A-..,9-$,+)%" %" -.5@'),))%+'5-" '+"
:,+,.,2
H("OQQY"N"3/,33%"43-)%" '+"-(),.+-)'6-"
-("6,).%T"-(54+,"9,((,"9'>>,.,+C,").-"'"94,"
$-),.'-('"3%+%"(,"3,:4,+)'Z
(-"9,+3')*Z"D4,((-"9,("OQQY"N"!E!7":#
5$<E"5'.5-"(-"$,)*"9'"D4,((-"9,("6,).%
(," (-3).," '+" OQQY" /%33%+%" ,33,.,"
/.%9%)),"/,.",3).43'%+,"%"/,."5%(-)4.-

!=28"(-$/-9,"'+"/$$-
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'("OQQY"@-"4+"/4+)%"9'".%))4.-"34/,.'%.,"
-("6,).%",9"'+>,.'%.,"-("/%('5-.&%+-)%
'("OQQY"N"/'J"),+,.%","3,+3'&'(,"-'":.->>'"
,"-((,"-&.-3'%+'T"-"D4,3)%":,+,.-($,+),"
3'"%66'-"5%+"4+"%//%.)4+%".'6,3)'$,+)%
'(" OQQY" /4K" ,33,.," $%9,((-)%"
/,." .'35-(9-$,+)%" -" ),$/,.-)4.,"
.,(-)'6-$,+),"&-33,"^@-"),$/,.-)4.-"9'"
).-+3'C'%+,"6,).%3-"/-.'"-"!!0"Üc"5'.5-_
'("OQQY"N"/'J").-3/-.,+),"9,("6,).%"-((-"
(45,"6'3'&'(,
Y"9'>>,.,+C-"9,("6,).%E",3'3)%+%"-(54+,"
>%.$4(-C'%+'" 9,(" OQQY" 5@," +%+"
>,.$-+%"(-"(45,"4().-6'%(,))-
'(" OQQY" N" ).-3/-.,+)," -((-" (45,"
'+>.-.%33-" >'+%" -" 8B00" +$E"$,+).," (-"
(45," 9'" (4+:@,CC," 9A%+9-" $-::'%.,"
6',+," 3%3)-+C'-($,+)," &(%55-)-2"
S3'3)%+%" 3/,5'>'5@," >%.$4(-C'%+'" 9'"
OQQY"-)),"-"&(%55-.,"(-"(45,"6'3'&'(,","
-"(-35'-."/-33-.,"(-"(45,"'+>.-.%33-"9'"4+"
9-)%" '+),.6-((%"9'" >.,D4,+C," ^43-),E" -9"
,3,$/'%E"+,'"),(,5%$-+9'","+,'"3,+3%.'"
.'6,(-)%.'"9'">%+)'"9'"5-(%.,_
O,CC'"9'"OQQY"/%33%+%",33,.,"3-(9-)'"

-" >.,99%" 43-+9%" -9,3'6'" -" &-3," 9'"
5'-+%-5.'(-)'" %//4.," 35'%:(',+9%+," :('"
3).-)'" 34/,.>'5'-('" 5%+" 4+" %//%.)4+%"
3%(6,+),"L"9'5(%.%$,)-+%"%"5(%.%>%.$'%2"
M-":'4+)4.-"5@,"3'"5.,-"N"D4-3'"'+6'3'&'(,2"
[('" 3/':%('" 6'6'" 9,(" OQQY" /%33%+%"
'+%().,",33,.," >-5'($,+)," (45'9-)'"," .,3'"
).-3/-.,+)'2
H(" OQQY" &.45'-" '+" /.,3,+C-" 9'" -.'-"
-" ),$/,.-)4.," 34/,.'%.'" -" =?0" ÜcT" (-"
34-" 5%$&43)'%+," 5%$/(,)-" /.%945,"
-+'9.'9,"5-.&%+'5-","-5D4-2
H(" OQQY" ,33,+9%" 4+" /%('$,.%"
,3).,$-$,+),"6,.3-)'(,"@-"4+"+4$,.%"
,(,6-)%"9'"-//('5-C'%+'2"S33%"6',+,"/,."
,3,$/'%"43-)%"'+"3%3/,+3'%+,"'+"-5D4-"
/,." (," 6,.+'5'" -5.'('5@,E" +,((A'+943).'-"
-('$,+)-.," %" /,." (-" /.%94C'%+," 9'"
-9,3'6'2" a,))%.," 9%6," '(" OQQY" 6',+,"
43-)%"'+"-&&%+9-+C-"N"D4,((%"$,9'5%E"
,33%" '+>-))'" 6',+,"43-)%"3/,33%"5%$,"
5,$,+)%" /,." (-" .'/-.-C'%+," 9'" %33-" ,"
6,.),&.," +%+5@N" /,." (-" .'5%3).4C'%+,"
%9%+)%),5+'5-2

:"2#,$

6&9,&"#"0F,?,%

6&9,&0*))%11,)"2$%

P%"//,F,"2$"&9,&"#A*2#,%2"&$"0),F*

-"#,#$"2?*&*11*&$0*?,%2"

3%9E1%&9,&$0*?,%2"

B11E2+*)"2$%

-"#,#$"2?*&*11QE0$%

#"2?*&,2$*+1,%

F%2&,2$*+1,%

B##%0C,)"2$%&9"11Q*FRE*&#E&KL.

60*#),$$*2?*&1E),2%#*

;29,F"&9,&0,/0*?,%2"

)28"/.%/.',)*"/$$-
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MA-((4$'+'%" N" (A,(,$,+)%" 5@'$'5%" 9'"
+4$,.%"-)%$'5%"!<2" H(" 34%" 3'$&%(%"N"
Y(" ,9" N" '9,+)'>'5-)%" 9-(" +4$,.%" cYa"
1=87L70L;
a'").-))-"9'"4+"$,)-((%"94))'(,"5%(%."-.:,+)%2
É!Ñ" MA-((4$'+'%" 3'" ,3).-,"/.'+5'/-($,+),"
9-'"$'+,.-('"9'"&-4W'),É!Ñ",9"N"+%),6%(,"
(-" 34-" .,3'3),+C-" -((A%33'9-C'%+,E" (-"
34-"$%.&'9,CC-E" ," (-" 34-" (,::,.,CC-2
É!Ñ" MA-((4$'+'%" :.,CC%" 6',+," (-6%.-)%"
).-$')," 9'6,.3'" /.%5,33'" 9'" /.%94C'%+,"
'+943).'-(,E"D4-('"-9",3,$/'%"(-">43'%+,E"
(-">%.:'-)4.-"%"(%"3)-$/-::'%2
MA-((4$'+'%" 6',+," 43-)%" '+" $%(),"
'+943).',"/,." (-" >-&&.'5-C'%+,"9'"$'('%+'"
9'"/.%9%))'"9'6,.3'",9"N"$%()%"'$/%.)-+),"
/,." (A,5%+%$'-"$%+9'-(,2"c%$/%+,+)'"
3).4))4.-('" >-))'" '+" -((4$'+'%" 3%+%" 6')-('"
/,." (A'+943).'-" -,.%3/-C'-(," ," $%()%"
'$/%.)-+)'" '+" -().'" 5-$/'" 9,'" ).-3/%.)'" ,"
9,((," 5%3).4C'%+'" +,'" D4-('" (,::,.,CC-E"
94.-)-",".,3'3),+C-"3%+%"+,5,33-.',2
M,"/.%/.',)*"3-(',+)'"9,((A-((4$'+'%"3%+%Z
s-33%"/,3%"3/,5'>'5%E"/-.'"-"5'.5-"4+"
),.C%"9'"D4,((%"9,((A-55'-'%"%"9,((,"(,:@,"
9'"F-$,
S(,6-)-".,3'3),+C-"-((-"5%..%3'%+,
Y()-"5%+945'&'(')*"),.$'5-",9",(,)).'5-
S(,6-)-"/(-3)'5')*
S55,((,+),"94))'(')*","$-((,-&'(')*
s-33%"/%),.,".-9'-+),
f'>>'5'(," 3-(9-&'(')*" -+5@," 3," 5%+" (-"
35%/,.)-" 9,((-" 3-(9-)4.-" -" )':" D4,3)%"
/.%&(,$-"3'"N".'9%))%"9.-3)'5-$,+),

:"2#,$

6&9,&/E#,%2"

P%29EF,C,1,$ &$"0),F*

3I

.2;%<*=-&
>>?/%6
.5?%@=&%<
;?%*3'

!=2<",3).43'"'+"-((4$'+'%

)2<"/.%/.',)*"-((4$'+'%

D

D
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H("/.%:,))%"@-"9'>>,.,+)'")'/'"9'",$'33'%+,"
," /,." >-.," 5'K" 3%+%" +,5,33-.'" 9'6,.3'"
)'/'"9'"3%.:,+)'2"H+"/-.)'5%(-.,"(,"3%.:,+)'"
4)'('CC-)," 3%+%" =" .-::.4//-&'('" '+" 94,"
>-$':(',E">(4%.,35,+)'","(,92"M,"(-$/-9,"
>(4%.,35,+)'" 3%+%" 9,((,"k3.-$" X;"jS"
5%+" 4+-" ),$/,.-)4.-" 5%(%.," 5@," 3'"
-)),3)-"34'"=000"i2"M-"(4+:@,CC-"9,((,"
(-$/-9,"4)'('CC-),"3/-C'-"9-'";=7"$$"
-'"!==7"$$2

f4," 9,'" ).," $%94('" (,9" '+6,5," 3%+%"
'$/',:-)'"/,." (-" (45,"9'.,))-2"S33'"3%+%"
9,'"(,9"9'"/%),+C-"9,((-"a,%4("9-"!G"5%+"
>(433%"(4$'+%3%"9'"5'.5-"B0"($","5%+"(-"
3%(-"9'>>,.,+C-").-"(%.%"9,((-"),$/,.-)4.-"
9'"5%(%.,"9,((-"(45,",$,33-E"8;00"i"'+"
4+"5-3%","?000"i"+,((A-().%2

MA4()'$%" $%94(%" (,9" '$/',:-)%" N" 4+"
$%94(%" F[s" 9,((-" c.,," '+" :.-9%" 9'"
6-.'-.,"5%(%.,"-((A'+),.+%"9,((%"3)-+9-.9"
.:&" 3),33%E" ,33%" N" '+3,.')%" +,((-"
5%++,33'%+," ).-" '" $%94('" '+" $%9%"
9-" .'5.,-.," 4+-" (45," ,$%C'%+-(," ," 9'"
'+>%.$-C'%+,2

14.3/
sorgenti
utilizzate
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c%$," /.,5,9,+),$,+)," ).-))-)%" +,("
5-/')%(%" +4$,.%"7" U(45,V" 4+-"5%..,))-"
,3/%3'C'%+," -((-" ),$/,.-)4.-" 5%(%.,"
9,((-" (45," 94.-+)," (-" :'%.+-)-" /4K"
>-6%.'.,"/%3')'6-$,+),"%"+,:-)'6-$,+),"
34("+%3).%".,+9'$,+)%"%"34((A-)),+C'%+,2
O,." /,.$,)),.," 9'" -6,.," 4+-" :'43)-"
(45," 94.-+)," (-" :'%.+-)-" '(" 6'-::'-)%.,"
9,((-" $,).%" 6',+," '+6,3)')%" 9-" 9'6,.3,"
'..-9'-C'%+'" 9'" 9'>>,.,+)'" ),$/,.-)4.,"
5%(%.'2"Y9" '+'C'%":'%.+-)-"N"&,+,"43-.,"
4+-"(45,">.,99-"'+"$%9%"9-".'36,:('-.,"
'("5%./%"4$-+%E"5'K"-66',+,">'+%"-((,"%.,"
!0"5'.5-"'+"54'"(-"(45,"5%$'+5'-"-"6-.'-.,"
6,.3%"(-"(45,"5-(9-"-"54'"-..'6,.*"-((,"!!"
%.-.'%"'+"54'",33-">-6%.'.*"'(".'(-33-$,+)%2"
I4,3)-"(45,"3'"$-+)',+,"5%3)-+),">'+%"-"
9%/%"/.-+C%E"%.-.'%"'+"54'",33-"6-.',.*"
6,.3%"'(">.,99%"/,."5%+).-3)-.,"'("3,+3%"
9'" 3%++%(,+C-"9%64)%" -(" /-3)%2" d,.3%"
(,"%.,"!1"-6.,$%"4+-"&.,6," '+',C'%+,"
9'",+,.:'-":.-C',"-9"4+-">'+,3).-"9'"4+"
%.-"9'"(45,">.,99-"/,."/%'"6-.'-.,"6,.3%"
'("5-(9%">'+%"-((-">'+,"9,((-"3,.-)-2

5:9($>1(%%0$($;1&550*-(
&**05@0$&5$5&=(55+$%&$(*(1)&0

5:9($>1(%%0
<788$,

5:9($905%0
!?88$,

5:9($905%0
>0=+1&'9($&5$1&50''03(*-+

5:9($>1(%%0$($5:3&*+'&-G$(5(=0-0
9+*-10'-0$&5$'(*'+$%&$'+**+5(*@0

5:9($>1(%%0$
&*&(@&+*($%&$(*(1)&0

14.4/
luce

" $ *

&

:2!;":.->'5%"(45,"



14.5/
abaco

moduli
e

giunzioni
H(" /.%:,))%" /.,6,9," (-" .,-('CC-C'%+,"
9'" 9'6,.3'" $%94('" /,." /%),." 3%//,.'.,"
-" )4))," (," 5%+9'C'%+'" 5@," 3'" /%33%+%"
/.,3,+)-.,"'+"4+A'+3)-((-C'%+,"(4$'+%3-2"
M," 9'6,.3," (4+:@,CC," 9,.'6-+%" 9-((-"
(-$/-9-">(4%.,35,+),"35,()-2"Y&&'-$%"
'+>-))'" D4-)).%" $%94('" '+" $'34.," 9-"
;00" $$E" 700" $$E" !800" $$" ,9"
'+>'+," !;00" $$" +,'" D4-('" ).%6-+%"
-((%::'-$,+)%" (-$/-9," >(4%.,35,+)'"
%3.-$");".'3/,))'6-$,+),"9-"==7"$$E"
B=7"$$E"!!=7"$$","!==7"$$2

H" D4-)).%" $%94('" -//,+-" 9,35.'))'"
3%+%"5%++,33'" ).-" (%.%"$,9'-+),"9,((,"
:'4+C'%+'" 3)-$/-)," '+" 4+" 4+'5%" /,CC%"
'+" /%('$,)'($,)-5.'(-)%E" OQQYE" D4,3),"
/-.)'"@-++%"4+"94/('5,"35%/%E"9-"4+-"
/-.)," /,.$,)),.," (-" 5%++,33'%+," 9,'"
$%94('").-"(%.%","9-((A-().-">%.+'.,"4+-"(45,"
9'" '+>%.$-C'%+," :.-C'," -(" $%94(%" (,9"
.:&"%3/')-)%"-(" (%.%" '+),.+%2"X.,"9'6,.3'"
)'/'" 9'" 5%++,33'%+'" :-.-+)'35%+%" 4+-"
-$/'-"35,()-"9'"5%+>':4.-C'%+'"/%33'&'('2"
R+-" 5%++,33'%+," 5%+" 4+" -/,.)4.-" 9'"
!B0Ü"/,.$,)),"9'"/%3'C'%+-.," '"$%94('"
'(" ('+,-").-" (%.%"$,+).," (,"-().,"94,"5%+"
-/,.)4.," 9'" 70Ü" ," !<;Ü" /%33%+%" >-."
+-35,.,"+4$,.%3,"6-.'-+)'2"M,"-/,.)4.,"
9,((,":'4+C'%+'"+%+"3%+%"3)-),"35,(),"-"
5-3%E"'+>-))'"D4,((-"9-"70Ü".'34()-",33,.,"
5%$/(,$,+)-.," 5%+" D4,((-" 9-" !<;Ü"
," 6'5,6,.3-E" :-.-+),+9%" -((A'+3)-((-)%.,"
(-" /%33'&'(')*" 9'" /%),." 5%3).4'.," 4+-"

5%+>':4.-C'%+," 3,:$,+)-)-" /,." /%'"
/%),.".')%.+-.,"+4%6-$,+),"('+,-.,2
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H" D4-)).%" $%94('" -//,+-" 9,35.'))'"
3%+%"5%++,33'" ).-" (%.%"$,9'-+),"9,((,"
:'4+C'%+'" 3)-$/-)," '+" 4+" 4+'5%" /,CC%"
'+" /%('$,)'($,)-5.'(-)%E" OQQYE" D4,3),"
/-.)'"@-++%"4+"94/('5,"35%/%E"9-"4+-"
/-.)," /,.$,)),.," (-" 5%++,33'%+," 9,'"
$%94('").-"(%.%","9-((A-().-">%.+'.,"4+-"(45,"
9'" '+>%.$-C'%+," :.-C'," -(" $%94(%" (,9"
.:&"%3/')-)%"-(" (%.%" '+),.+%2"X.,"9'6,.3'"
)'/'" 9'" 5%++,33'%+'" :-.-+)'35%+%" 4+-"
-$/'-"35,()-"9'"5%+>':4.-C'%+'"/%33'&'('2"
R+-" 5%++,33'%+," 5%+" 4+" -/,.)4.-" 9'"
!B0Ü"/,.$,)),"9'"/%3'C'%+-.," '"$%94('"
'(" ('+,-").-" (%.%"$,+).," (,"-().,"94,"5%+"
-/,.)4.," 9'" 70Ü" ," !<;Ü" /%33%+%" >-."
+-35,.,"+4$,.%3,"6-.'-+)'2"M,"-/,.)4.,"
9,((,":'4+C'%+'"+%+"3%+%"3)-),"35,(),"-"
5-3%E"'+>-))'"D4,((-"9-"70Ü".'34()-",33,.,"
5%$/(,$,+)-.," 5%+" D4,((-" 9-" !<;Ü"
," 6'5,6,.3-E" :-.-+),+9%" -((A'+3)-((-)%.,"
(-" /%33'&'(')*" 9'" /%),." 5%3).4'.," 4+-"
5%+>':4.-C'%+," 3,:$,+)-)-" /,." /%'"
/%),.".')%.+-.,"+4%6-$,+),"('+,-.,2

14.6/
dettagli
progetto



14.7/
alimentazione

MA-('$,+)-C'%+," -((A-//-.,55@'%" 6',+,"
>%.+')-" /,." $,CC%" 9'" 4+-" 9%.3-(,"
,(,)).'5-"5@,"6',+,"'+3)-((-)-"'+"4+"/.'$%"
$%$,+)%"/,."/,.$,)),.,"'+"4+"3,5%+9%"
$%$,+)%" 4+-" 6,(%5," '+3)-((-C'%+," 9'"
)4))'" :('" -//-.,55@'2" H+%().," (-"/.,3,+C-"
9'" )-(," 9%.3-(," ,6')-" '(" 9%6,." 5-&(-.,"
(A'+),.+%"9,((A-//-.,55@'%"5%+3,+),+9%"
D4'+9'" 4+-" >-5'(,"$-+4),+C'%+,",9"4+"
>-5'(," .'5-$&'%" 9,((%" 3),33%2" H+" 5-3%"
9'" $-(>4+C'%+-$,+)%" 9'" 4+" 3'+:%(%"
$%94(%" '+%().," )4))-" (-" ('+,-" +%+" +,"
.'3,+)'.,&&,"-33%(4)-$,+),2"M-"9%.3-(,"
,(,)).'5-" /.'$-.'-" 6',+," >%.+')-" /,."
$,CC%"9'"4+"3,$/('5,"&'+-.'%E" '("D4-(,"
-55%:('," -(" 34%" '+),.+%" 94," ('+,," /,."
(A-('$,+)-C'%+,E" 4+-" /,." '(" 3,:+-(,"
9-('" ,9" 4+-" /,." (A-('$,+)-C'%+," 9'"
,$,.:,+C-2" M-" ('+,-" '+%().," '+" D4,3)%"
$%9%"@-"'("94/('5,"6-+)-::'%"9'",33,.,"
9-" 4+-" /-.)," >-5'($,+)," ,3/-+9'&'(,"
'+" 4+" 3,5%+9%" $%$,+)%" ," 9-((A-().-"
9'" ,33,.," >-5'($,+)," -9-))-&'(," -"
+4$,.%3,")'/%(%:',"9'"'+3)-((-C'%+,2
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!

!!!"#$%&&%'!(")*+(,#%&)*)&)$$,!-%
"!!"#$%&&%'!(")*+%&*.%##(*+)!*/(+0&!*

"

!=2?"'+3)-((-C'%+,



14.8/
montaggio

H("$%+)-::'%"9,("3'3),$-"/.,6,9,"94,"
3),/" $%()%" 3,$/('5'E" (A-//-.,55@'%"
3),33%" '+>-))'" N" 3)-)%" /,+3-)%" /,."
,33,.," $%+)-)%" '+" $%9%" 6,(%5," ,"
3'54.%"9-((A-99,))%2"R+-"6%()-" '+3)-((-)%"
'("&'+-.'%"5%+),+,+),"(-"9%.3-(,",(,)).'5-"
(A-//-.,55@'%" 6',+," -//%::'-)%" -9"
,33%"-"/-.)'.,"9-("&-33%"/,."'+5-3).-.3'"
/,.>,))-$,+)," +,(" &'+-.'%" 3),33%E" (,"
94," $-+%/%(," /.,3,+)'" -((A'+),.+%"
/,.$,))%+%" 4+" /.'$%" -::-+5'%"
$,55-+'5%" %().," -" D4,((%" ,(,)).'5%" '+"
$%9%")-(,"9-"/,.$,)),.,"-((A%/,.-)%.,"9'"
>'33-.,"'+"$%9%"9,>'+')'6%"(A-//-.,55@'%"
-("3%>>'))%"/,."$,CC%"9'"94,"6')'"/-33-+)'2
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binario con dorsale/
elettrica per alimentazione

/
sulla dorsale elettrica

!=21",3/(%3%"9%.3-(,",(,)).'5-



14.9/
apertura

ed
ispezioneMA-//-.,55@'%"5%+3,+),"(A-/,.)4.-"9,((-"

>-55'-" /.'+5'/-(," 5%+),+,+)," '" $%94('"
(,92" R+" '+),..4))%.," /%3)%" 3%))%" 9'"
,33-"3)-55-"'("5'.54')%"9,((A-//-.,55@'%"
3),33%" +,(" $%$,+)%" '+" 54'" ,33-"
6',+," 3%((,6-)-" :-.-+),+9%" 4+-"
$-+4),+C'%+," '+" 3'54.,CC-2" M-" >-55'-"
9'"-/,.)4.-"6',+,">'33-)-"'+"/%3'C'%+,"9'"
5@'434.-" $,9'-+)," 94,E" ).," %" D4-)).%"
6')'"-"3,5%+9-"9,("$%94(%"/%3),"3%))%"
4+-" 9,((," -(,))," 9,((A-//-.,55@'%E" )-('"
6')'" 6-++%" -" >'33-.," (-" /-.)," $%&'(,"
-((A'+),.+%"9'"4+-"35-+-(-)4.-"5@,"5%..,"
(4+:%" )4))%" '(" /.%>'(%2" f-(" (-)%" %//%3)%"
9'" )-(," /.%>'(%" ).%6'-$%" '+6,5," 4+-"
5,.+',.-" 5@," /,.$,))," (-" .%)-C'%+,"
9,((A-/,.)4.-2"H+"/%3'C'%+,"9,>'(-)-"6,.3%"
(A'+),.+%"'+%().,E"3'-"9-("(-)%"5@'434.-"5@,"
9-(" (-)%" 5,.+',.-" ).%6-+%" /%3)%" 94,"
:4-'+,"'+":%$$-"5@,":-.-+)'35%+%"4+"
'3%(-$,+)%"-((,"/%(6,.'"9,((A-//-.,55@'%2



/271270

!=2B"$%94(%"-/,.)%



14.10/
performance

MA-//-.,55@'%"5%+3,+),"(A-/,.)4.-"9,((-"
>-55'-" /.'+5'/-(," 5%+),+,+)," '" $%94('"
(,92" R+" '+),..4))%.," /%3)%" 3%))%" 9'"
,33-"3)-55-"'("5'.54')%"9,((A-//-.,55@'%"
3),33%" +,(" $%$,+)%" '+" 54'" ,33-"
6',+," 3%((,6-)-" :-.-+),+9%" 4+-"
$-+4),+C'%+," '+" 3'54.,CC-2" M-" >-55'-"
9'"-/,.)4.-"6',+,">'33-)-"'+"/%3'C'%+,"9'"
5@'434.-" $,9'-+)," 94,E" ).," %" D4-)).%"
6')'"-"3,5%+9-"9,("$%94(%"/%3),"3%))%"
4+-" 9,((," -(,))," 9,((A-//-.,55@'%E" )-('"
6')'" 6-++%" -" >'33-.," (-" /-.)," $%&'(,"
-((A'+),.+%"9'"4+-"35-+-(-)4.-"5@,"5%..,"
(4+:%" )4))%" '(" /.%>'(%2" f-(" (-)%" %//%3)%"
9'" )-(," /.%>'(%" ).%6'-$%" '+6,5," 4+-"
5,.+',.-" 5@," /,.$,))," (-" .%)-C'%+,"
9,((A-/,.)4.-2"H+"/%3'C'%+,"9,>'(-)-"6,.3%"
(A'+),.+%"'+%().,E"3'-"9-("(-)%"5@'434.-"5@,"
9-(" (-)%" 5,.+',.-" ).%6-+%" /%3)%" 94,"
:4-'+,"'+":%$$-"5@,":-.-+)'35%+%"4+"
'3%(-$,+)%"-((,"/%(6,.'"9,((A-//-.,55@'%2

!=27"/,.>%.$-+5,



/273272

{

{
M-" 3'54.,CC-" 9,(" 6'-::'-)%.,"
N" 4+-" >4+C'%+," >%+9-$,+)-(,"
9,((A-//-.,55@'%" ,33%" ,33,+9,"
/.,3,+)," 34" )4))-" (-" (4+:@,CC-"
9,((-"&-+5@'+-"/4K"-)).-6,.3%"4+"
3,+3%.,"$%+')%.-.," (-" /.,3,+C-"
9'" /,.3%+," (4+:%" (-" &-+5@'+-"
3),33-" ,9" -4$,+)-.," (A'+),+3')*"
9,((-" (45,E" ,('$'+-+9%" :('" -+>.-))'"
&4'" 9'" 54'" %.-" (-" $,).%/%(')-+-"
N" /',+-E" >-6%.,+9%" 5%3P" 4+-"
3'54.,CC-"/,.5,/')-"$-::'%.,"9'"
D4,((-"5@,"%.-"(-"$,).%"/%33',9,2

MA-//-.,55@'%" /4K" 6-.'-.,"
-)).-6,.3%"(A43%"9'"94,">'(,"9'3)'+),"
9'" (,9" (-" ),$/,.-)4.-" 5%(%.,E"
4+-" >'(-" 9-" 8?00" b" ,9" 4+-" 9-"
?;00"b":-.-+)'35%+%"4+-":'43)-"
$'35,(-C'%+," 9,((-" (45," ,9" 4+"
5-$&'-$,+)%" 3,5%+9%" (-" '("
:.->'5%"9,("5-/')%(%"!=2=2"

!=27"/,.>%.$-+5,



I4'" /%33'-$%" 6,9,.," (," ).,"
9'6,.3," >-3'" 9,((A-//-.,55@'%E"
3/,+)%E"5%+"3%(%"(-"(45,"'+9'.,))-"
-55,3-" ,9" '+>'+," 5%+" -+5@," (-"
(45,"9'.,))-"-55,3-2
{



/275274

{
M-//-.,55@'%" 6-.'-" '+%().," (-"
(45," .'6%()-" 6,.3%" (-" &-+5@'+-" '+"
$%9%" /.,3)-&'(')%" (4+:%" (A-.5%"
9,((-":'%.+-)-"/,."3,:4'.," '" >(433'"
9'"/,.3%+,"5@,"-"3,5%+9-"9,:('"
%.-.'"9'"/4+)-"%//4.,"+%"->>%((-+%"
(-"&-+5@'+-2



/osram t5 he 

/

/esse forniscono l’illuminazione
generale di base, illuminando il

luminosa a chiazza e con
una temperatura colore

di circa 6000° k.
Esse forniscono circa 30 lux 

a pavimento a fronte di una t5 he
da 1500 mm installata, l’equivalente quindi

di circa 13.5 lux per ogni klm installato.

!=2!0"9,))-:('%">(4%.,35,+),



/277276

seoul  P4/

led/

essi forniscono l’iiluminazione/
diretta. Puntano infatti
direttamente sulla banchina,
essi sono incassati all’interno di un
binario profondo 4 cm.

l’uscita del fascio luminoso ha un’apertura
di 60° senza bisogno di ottiche
e l’utente non viene abbagliato 
dal led stesso essendo protetto dall’estruso.
Inoltre con l’uso di apposite ottiche o rialzando 
gli stessi si possono ottenere diversi angoli di apertura.

!=2!!"9,))-:('%"(,9



!""#$!%&$'%()*
&*
+&,!$'%()

100 -!.'((!
25 !%-!.'((!125 "/  }  } 

#<"#!$%(--0)5&+$5:I



/279278



14.11/
modulo

parete
H(" $%94(%" /-.,)," N" 5%+5,/')%" /,."
>%.+'.," 94," 9'6,.3," '((4$'+-C'%+'" (4+:%"
(-"&-+5@'+-E"4+-"'+9'.,))-">%.$-)-"9-((,"
94,"(-$/-9,">(4%.,35,+)'"5@,">%.+'35,"
4+"'((4$'+-$,+)%"9'"&-3,"6,.3%"(A-()%","
6,.3%" '(" &-33%" ,9" 4+-" 9'.,))-" >%.$-)-"
9-(" $%94(%" (,9" '+3,.')%" '+" /%3'C'%+,"
G-((G-3@,."-((A'+),.+%"9,((A-//-.,55@'%2"
I4,3)A4()'$%" -+9.*" $%+)-)%" -9"
4+A-(),CC-" 5%$/.,3-" ).-" '!;0" ," !10"
5$" '+" $%9%" 5@," (-" 6'34-(," $,9'-" 9'"
4+-" /,.3%+-E" /%3)-" -" !?0" 5$" 3'-"
/,.>,))-$,+),"5%$/.,3-" ).-" '("$%94(%"
(,9","D4,((%">(4%"34/,.'%.,2



/281280

3+%:5+$5(%$%+44&0$
(3&''&+*($C013H9+5%

3+%:5+$>5:+$9+5%

3+%:5+$>5:+$9+5%

#<"#2$4(1>+130*9($3+%:5+$401(-(





/283282

#<"#<$1(*%(1$03;&(*-0-+$401(-(



/output
dialux

H("/.%:,))%"N"3)-)%"6,.'>'5-)%"-((A'+),.+%"9,("
/.%:.-$$-" 9'" 5-(5%(%" '((4$'+%),5+'5%"
f'-(4WE" -//('5-+9%" 4+-" 34/,.>'5'," 9'"
5-(5%(%" /.%33'$-" -(" /-6'$,+)%" 9,((-"
&-+5@'+-" /,." 6,.'>'5-.," (," 5%+9'C'%+'"
(4$'+%3," 9,((-" 3),33-2" I4'" 9'" 3,:4')%"
).%6'-$%"94,"%4)/4)E" '3%('+,,","('6,(('"9'"
:.':'%"9-'"D4-('"3'",6'+5,"(A'((4$'+-$,+)%"
$,9'%E"$-::'%.,"9'"!80"(W","(A4+'>%.$')*"
/-.'"-"02=!1E"D4'+9'"$%()%"$-::'%.,"9'"
!#=2

:2!?"9'-(4W"$%94(%"/-.,),



/285284

!=2!;"3,C'%+,"$%94(%"/-.,),



!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)#D";=:?)E)"!===)8'90
7/+C!D@="!-E#!?)*,F)7'GC!?@<D?)*,F)H%1'&)I&3GC=#@;D;)&J

?##

=##

;##

"##

!###

!?##

!=##

*,
#D#

/curve fotometriche ottenute con TracePro:2!1"54.6-">%)%$,).'5-"$%94(%"/-.,),



/287286

!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)!D####)E)"!===)8'90
7/+C=D;;!=-E#!=)*,F)7'GC<;!D"=)*,F)H%1'&)I&3GC>:<D<@)&J

!##

?##

>##

=##

<##

*,
#D#

:2!B"54.6-">%)%$,).'5-"$%94(%"/-.,),





/289288

14.16 render ambientato parete



14.12/
modulo
sospeso

H("$%94(%" 3%3/,3%" N" >%.$-)%" 3,$/.,"
9-"94,"(-$/-9,">(4%","9-"94,">'(,"9'"(,92"
H" (,9"/4+)-)'" 6,.3%" '(" &-33%" >%.+'35%+%"
(A'((4$'+-C'%+,"9'.,))-"'+"$%9-(')*"5-(9-","
>.,99-E"$'35,(-+9%" (-" (45,"-"3,5%+9-"
9,((,"%.,"9,(":'%.+%2"H"$%94('">(4%"'+6,5,"
/.,3,+)-+%" 94," .'>(,))%.'" G-((G-3@,."
-)).-6,.3%" '" D4-('" ,33'" '((4$'+-+%" '+"
$%9%" 4+'>%.$," '(" 3%>>'))%" 3%/.-3)-+),2"
H">%.'"/.,3,+)'"34(".,).%"9,((A-//-.,55@'%"
3,.6%+%" '+" D4,3)-" 5%+>':4.-C'%+," /,."
),+9,.,"9,'"5-6'"9A-55'-'%"5@,"/%33-+%"
3%..,::,.,"(-">'(-"9'"-//-.,55@'2



/291290

3+%:5+$5(%$%+44&0$
(3&''&+*($C013H9+5%

3+%:5+$>5:+$9+5% 3+%:5+$>5:+$9+5%

#<"#F$4(1>+130*9($3+%:5+$'+'4('+





/293292

#<"#?$1(*%(1$03;&(*-0-+$3+%:5+$'+'4('+



/output
dialux

H("/.%:,))%"N"3)-)%"6,.'>'5-)%"-((A'+),.+%"9,("
/.%:.-$$-" 9'" 5-(5%(%" '((4$'+%),5+'5%"
f'-(4WE" -//('5-+9%" 4+-" 34/,.>'5'," 9'"
5-(5%(%" /.%33'$-" -(" /-6'$,+)%" 9,((-"
&-+5@'+-" /,." 6,.'>'5-.," (," 5%+9'C'%+'"
(4$'+%3," 9,((-" 3),33-2" I4'" 9'" 3,:4')%"
).%6'-$%"94,"%4)/4)E" '3%('+,,","('6,(('"9'"
:.':'%"9-'"D4-('"3'",6'+5,"(A'((4$'+-$,+)%"
$,9'%E"$-::'%.,"9'"!80"(W","(A4+'>%.$')*"
/-.'"-"02=B7E"D4'+9'"$%()%"$-::'%.,"9'"
!#=2

:2!7"9'-(4W"$%94(%"-"3%3/,+3'%+,



/295294

!=2!7"3,C'%+,"$%94(%"3%3/,3%



!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)#D";=:?)E)"!===)8'90
7/+C?D;@??-E#!>)*,F)7'GC!@#?D>)*,F)H%1'&)I&3GC=?">D?)&J

?##

=##

;##

"##

!###

!?##

!=##

!;##

!"##

?###

*,
#D#

/curve fotometriche ottenute con TracePro:280"54.6-">%)%$,).'5-"$%94(%"-"3%3/,+3'%+,



/297296

!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)#D";=:?)E)"!===)8'90
7/+C!D:?:<-E#!>)*,F)7'GC!<?D<<)*,F)H%1'&)I&3GC>?=D:")&J

?#

=#

;#

"#

!##

!?#

!=#

!;#

*,
#D#

:28!"54.6-">%)%$,).'5-"$%94(%"-"3%3/,+3'%+,



14.13/
modulo

H(" $%94(%" -" 3%>>'))%" @-" (," 3),33,"
(-$/-9,"4)'('CC-),"+,("$%94(%"-"/-.,),2"
j-"D4'+9'"94,")4&'">(4%.,35,+)'"/%3)'"-'"
(-)'"5@,",$,))%+%"'+"$%9%"9-"'((4$'+-.,"
'(" 3%>>'))%" ," >%.+'.," -&&-3)-+C-" (45,"
'+9'.,))-"-"/-6'$,+)%E","94," >'(,"9'" (,9"
/%3)," 5,+).-($,+)," 5@," >%.+'35%+%"
(A'((4$'+-C'%+," 9'.,))-E" (-" D4-(," 5%$,"
+,:('" -().'" $%94('" 6-.'-" (-" /.%/.'-"
),$/,.-)4.-"9'"5%(%.,"/,."/-33-.,"9-'"
8?00"b"-'"=000b2



/299298

3+%:5+$5(%$%+44&0$
(3&''&+*($C013H9+5%

3+%:5+$>5:+$9+5% 3+%:5+$>5:+$9+5%

#<"!8$4(1>+130*9($3+%:5+$0$'+>>&--+





/301300

#<"!#$1(*%(1$03;&(*-0-+$3+%:5+$0$'+>>&--+



/output
dialux

H("/.%:,))%"N"3)-)%"6,.'>'5-)%"-((A'+),.+%"9,("
/.%:.-$$-" 9'" 5-(5%(%" '((4$'+%),5+'5%"
f'-(4WE" -//('5-+9%" 4+-" 34/,.>'5'," 9'"
5-(5%(%" /.%33'$-" -(" /-6'$,+)%" 9,((-"
&-+5@'+-" /,." 6,.'>'5-.," (," 5%+9'C'%+'"
(4$'+%3," 9,((-" 3),33-2" I4'" 9'" 3,:4')%"
).%6'-$%"94,"%4)/4)E" '3%('+,,","('6,(('"9'"
:.':'%"9-'"D4-('"3'",6'+5,"(A'((4$'+-$,+)%"
$,9'%E"$-::'%.,"9'"!80"(W","(A4+'>%.$')*"
/-.'"-"0210!E"D4'+9'"$%()%"$-::'%.,"9'"
!#=2

:288"9'-(4W"$%94(%"-"3%>>'))%



/303302

!=288"3,C'%+,"$%94(%"-"3%>>'))%



!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)#D";=:?)E)"!===)8'90
7/+C!D@="!-E#!?)*,F)7'GC!?@<D?)*,F)H%1'&)I&3GC=#@;D;)&J

?##

=##

;##

"##

!###

!?##

!=##

*,
#D#

/curve fotometriche ottenute con TracePro:28<"54.6-">%)%$,).'5-"$%94(%"-"3%>>'))%



/305304

!"#

$%&'()*'+,-&')./01(/231/%+)4&%1
50/+6)7/00-,)8'90

!:#
!;#

!<#

!=#

!>#

!?#

!!#

!##

@#

"#

:#

;#

<#

=#

>#

?#
!##!#

?#

>#

=#

<#

;#

:#

"#

@#

!##

!!#

!?#

!>#

!=#

!<#

!;#
!:#

ABB/*/-+*9)C)#D";=:?)E)"!===)8'90
7/+C!D:?:<-E#!>)*,F)7'GC!<?D<<)*,F)H%1'&)I&3GC>?=D:")&J

?#

=#

;#

"#

!##

!?#

!=#

!;#

*,
#D#

:28="54.6-">%)%$,).'5-"$%94(%"-"3%>>'))%



14.14/
modulo

connessione
H(" $%94(%" 9,+%$'+-)%" 5%++,33'%+," N"
'("$%94(%"5@,"5%+3,+),"9'"-55%//'-.,"
/'J"-//-.,55@'").-"9'"(%.%E",33%",$,)),"
-"<?0Ü"/,."$,CC%"9'"4+"(,9".:9"/%3)%"
-("34%"'+),.+%E")4))-6'-"D4,3)-"(45,"+%+"
3,.6," -9" '((4$'+-.," +4((A-().%" 3," +%+" '("
$%94(%" 3),33%" >%.+,+9%" D4'+9'" 4+-"
(45,"9'"'+>%.$-C'%+,2



/307306

3+%:5+$5(%$1)
(3&''&+*($1);

#<"!2$4(1>+130*9($3+%:5+$9+**(''&+*(



M-"5%++,33'%+,"N".,-('CC-)-"'+"$-),.'-(,"
/(-3)'5%" $,9'-+)," 3)-$/-::'%2" [('"
,3).,$'"9,((-"5%++,33'%+,"3%+%"'+6,5,"
.'5%/,.)'" 9-" 4+-" :%$$-" 5@," @-" (-"
>4+C'%+," 9'" :4-.+'C'%+,2" MA,(,$,+)%"
6',+," '+>-))'" /%3-)%" 9-((A-()%" -" $%94(%"
-/,.)%E" 4+-" 6%()-" 5@'43%" D4,3)A4()'$%"
(-" :4-.+'C'%+," 9,((-" 5%++,33'%+," >-"
/.,3-" 34(" /.%>'(%" '+),.+%" 9,((A,3).43%"
9'"-((4$'+'%2" H+"D4,3)%"$%9%" (-" ),+4)-"
9,((-" ('+,-"9'" -//-.,55@'" N"$-+),+4)-"
'+),:.-2"],("5-3%" '+"54'"5'"3'-"&'3%:+%"
9'"5-$&'-.,"4+"$%94(%"3-.*"34>>'5',+),"
,3).-..," '+" $%9%" /,./,+9'5%(-.," -((-"
('+,-" (,"5%++,33'%+'"/,."/%'" .'$4%6,.,"
(A-//-.,55@'%" 9-((-" 34-" 3,9," /,."
3%3)')4'.(%2

#<"!<$1(*%(1$9+**(''&+*($('45+'0



/309308

#<"!7$1(*%(1$&55:3&*0-+$9+**(''&+*(





/311310

#<"!J$1(*%(1$03;&(*-0-+



!""

/disegni
tecnici

/proiezioni ortogonali modulo da 1500 mm 
/scala 1:5 

/misure espresse in mm



/313312

!#"" !""
!$""

!%
#

&"

$" !#

'

A-A

:28;"9'3,:+'"),5+'5'



#"

&"

($%#

!#(

)))%$

*")%(+

!#(

&"
*""

#"

#"

&"

($%#

!#(

)))%$

/sezione A-A/scala 1:2
/misure espresse in mm
/

/sezione A-A/scala 1:2
/misure espresse in mm
/apparecchio sospeso

/sezione A-A/scala 1:2
/misure espresse in mm
/apparecchio a parete



!

"

#

$
% &

'
(

)*

+

,
-

.

/

0

1 2

3

4

/315314

Yw5%+)-))'"$%94(%
sw/.%>'(%"-((4$'+'%"9%.3-(,",(,)).'5-
cw/.%>'(%"/%('$,.'5%"5%+"5-6'",(,)).'5'
fw5%/.'(-$/-9-"3'+'3).%
Sw.'>(,))%.,"3'+'3).%
ew,3).43%"-((4$'+'%"$%94(%
[w.'>(,))%.,"9,3).%
jw5%/.'(-$/-9-"9,3).%
Hw6')'"/,."5@'434.-"$%94(%
Mw:4-.+'C'%+,"'+>,.'%.,"9,3).-
Qw:4-.+'C'%+,"34/,.'%.,"9,3).-
]w9'33'/-)%.,"(,9
kw).->%.$-)%.'
Ow$-+%/%(-"/,."5%++,33'%+,"5%+)-))'
Iw:4-.+'C'%+,"'+>,.'%.,"3'+'3).-
Fw6')'"5@'434.-"5%/.'(-$/-9-
aw:4-.+'C'%+,"34/,.'%.,"3'+'3).-
Xw(,9
Rw5%/.'(,9
dw5%/,.5@'%",3).43%"$%94(%

!=28;".,+9,.",3/(%3%"$%94(%"-"3%>>'))%



14.15/
costi

per
banchina

e
moduli

H("&'(-+5'%"9,'"5%3)'"N"%//%.)4+%",>>,))4-.(%"
'+" &-3," -((A'((4$'+-C'%+," ,3'3),+),"
$-" +%+" 3%(%E" '+>-))'" +%+" 3'" /%33%+%"
5%$/-.-.," 5%3)'" ," +%+" &,+,>'5'2"
c%$," 3'" ,6'+5," 9-((-" )-&,((-" '(" 5%3)%"
9'" '+3)-((-C'%+,"9,((A'$/'-+)%" 34" )4))-" (-"
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