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The phenomenon of the manifestation of national identity in the context of modern Ukrainian fine art is studied 
using the example of the works of Olga Haydamaka and Oleg Shuplyak. The basis of the study is the analysis of how 
traditional Ukrainian motifs and images are transformed by modern artists, creating new forms of expression of national 
consciousness, especially in the conditions of the Russian-Ukrainian war. 

National identity is one of the key factors affecting the development of modern Ukrainian art. Traditional images and 
symbols, on the one hand, serve as a solid foundation for artistic creativity, and on the other hand, they become the object of new 
interpretations and experiments. There is also a certain historical and cultural connection between the ideological visions of the 
Baroque era and the present. In particular, this is noticeable in the actualization of the image of Hryhoriy Skovoroda and his 
philosophical and aesthetic ideas and views, which, in particular, was embodied in her work by Olga Haydamaka. She also actively 
popularizes Ukrainian traditional costumes and female and mythological images through her work. Oleg Shupliak, among other 
things, actualized the plots and images of mythology, adapting them to the realities of the Russian-Ukrainian war and created a 
number of original works of art, in which the historical and cultural traditions of the Ukrainian people are recorded in a visual form. 

Modern Ukrainian artists actively use the possibilities of modern art to express their national identity, creating 
original and relevant works. 
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38; 344]. �V4><>, I> AB0=40@B=V D>B>3@0DVG=V 5<C;LAVW =0 >A=>2V 30;>35=V2 A@V1;0 є =5GCB;828<8 4> 
V=D@0G5@2>=>3> 28?@><V=N20==O [52; 44]. ' 1873 @. =V<5FL:89 D>B>3@0D �5@<0= �V;L35;L< (>�5;L 
(Hermann Wilhelm Vogel; 183431898 @@.) 2AB0=>282, I> A?5:B@ GCB;82>ABV D>B>?;0AB8= <>6=0 
@>7H8@8B8 H;OE>< 4>4020==O 4> A:;04C 5<C;LAV9 30;>35=V2 A@V1;0 ?52=8E 10@2=8:V2-A5=A81V;V70B>@V2 
01> WE=L>3> =0=5A5==O =0 ?>25@E=N D>B><0B5@V0;C [13; 216, 73; 109].  

#V>=5@>< C 30;C7V D>B>3@0DVG=>3> 4>A;V465==O V=D@0G5@2>=>3> A?5:B@C 22060єBLAO �V;LO< �1=V 
(William Abney; 184331920 @@.) [42; 2583259]. ' 1880 @. 2V= AD>B>3@0DC202 V=D@0G5@2>=C G0AB8=C 
A>=OG=>3> A?5:B@C ?@8 4>268=8 E28;V <0965 1000 =< 70 4>?><>3>N A?5FV0;L=>W D>@<8 1@><V4C A@V1;0, 
GCB;82>W 4> �+-28?@><V=N20==O, 5<C;L3>20=>W 2 :>;>4VW [13; 216], ?@>B5, B0:89 ?V4EV4 =5 =01C2 
?@0:B8G=>3> 70AB>AC20==O. ' 1904 @. 28:>@8AB0==O 10@2=8:0 FV0=V=C 4>72>;8;> A5=A81V;V7C20B8 
?0=E@><0B8G=V ?;0AB8=8 4> 4>268= E28;L 700 =< [42; 259]. ' 1906 @. =0 702>4V D0@1>28E <0B5@V0;V2 
)L>EAB (Hoechst Dye Works) 1C2 ?@54AB02;5=89 48FV0=V= [13; 216], <560 GCB;82>ABV O:>3> 2 �+-4V0?07>=V 
4>AO3;0 960 =< [42; 259]. #>40;LH5 @>7H8@5==O A?5:B@0;L=>3> 4V0?07>=C D>B>?;0AB8= AB0;> <>6;828< 
7024O:8 28:>@8AB0==N :@8?B>FV0=V=C 3 10@2=8:0, 28=0945=>3> C 1919 @. �;;V>B>< �40<A>< (Elliot 
Quincy Adams (1888-1971) V �5@15@B>< �0;;5@>< (Herbert L. Haller; 1894-1972 @@.) [13; 216], I> <02 
GCB;82VABL 4> �+-28?@><V=N20==O 2 <560E 7003800 =< [13; 216]. ' 1925 @. )0=A �;0@: (Hans Clarke; 
188731972 @@.) ?V4 G0A ?@83>BC20==O :@8?B>FV0=V=C 2V4:@82 10@2=8: =5>FV0=V=, O:89 C ?>40;LH><C 1C2 
28?@>1C20=89 O: A5=A81V;V70B>@. �> 1931 @. =5>FV0=V= V7 GCB;82VABN 4> 910 =< 220602AO =09:@0I8< 
A5=A81V;V70B>@>< 4;O D>B>DV:A0FVW �+-28?@><V=N20==O [13; 216]. ' 1932 @. AB0;0 4>ABC?=0 =>20 3@C?0 
10@2=8:V2-A5=A81V;V70B>@V2 3 B@8:0@1>FV0=V=8. �> 1934 @. +0@;L7 �420@4  VA (Charles Edward Mees; 
1882-1960 @@.), EV<V: B0 :5@V2=8: C 4>A;V4=8FL:V9 ;01>@0B>@VW Kodak ($>G5AB5@, HB0B !LN-�>@:), 
@>7@>182 ?>EV4=V B@8:0@1>FV0=V=C 3 B5B@0- V ?5=B0:0@1>FV0=V=8, I> 4>72>;8;> @>7H8@8B8 A?5:B@0;L=89 
4V0?07>= GCB;82>ABV 4> 1350 =< [42; 259]. �> :V=FO 1930-E @@. ?@0:B8G=> 2AV =09CA?VH=VHV 
A5=A81V;V7CNGV 10@2=8:8 1C;8 @>7@>1;5=V 25;8:8<8 =V<5FL:8<8 D01@8:0<8, 0 7 ?>G0B:>< #5@H>W 
A2VB>2>W 2V9=8 @>7@>1:8 ?@>4>268;8 1@8B0=AL:V B0 0<5@8:0=AL:V :><?0=VW [42; 261].  

"A:V;L:8 D>B>:0<5@8 4;O @5єAB@0FVW �+-7>1@065=L <0NBL 28A>:C GCB;82VABL O: 2 V=D@0G5@2>=><C, 
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B0: V 2848<><C 4V0?07>=V, ?@8 D>B>DV:A0FVW 2V41C20єBLAO =0:;040==O 7>1@065=L 2 >1>E >1;0ABOE [52; 43]. 
->1 @>74V;8B8 FV 7>1@065==O, =5>1EV4=> 70AB>AC20B8 A?5FV0;L=V DV;LB@8, I> ?>3;8=0NBL 2848<C G0AB8=C 
A?5:B@0 V ?@>?CA:0NBL V=D@0G5@2>=C. ' 1910-E @@. :><?0=VєN Eastman Kodak Company @>7@>1;5=89 
65;0B8=>289 DV;LB@ Wratten 7 87, I> ?@>?CA:02 28?@><V=N20==O C NIR-4V0?07>=V V ?>3;8=02 4> 96% 
2848<>3> A2VB;0 [11; 460, 54; 75]. �V= H284:> 70@5:><5=4C202 A515 O: =095D5:B82=VH89 7 =0O2=8E =0 
@8=:C DV;LB@V2 4;O �+-D>B>DV:A0FVW B0 70;8H0єBLAO B0:8< 4>B5?5@ [52; 43, 51]. 

#5@HV V=D@0G5@2>=V D>B>3@0DVW 1C;8 >?C1;V:>20=V 2 1910 @. C «(>B>3@0DVG=><C 6C@=0;V» 
�>@>;V2AL:>3> D>B>3@0DVG=>3> B>20@8AB20 0<5@8:0=AL:8< DV78:>< $>15@B>< �C4>< (Robert Wood; 18683
1955 @@.) [50; 296, 87]. �=V<:8 �C40 1C;8 7@>1;5=V =0 5:A?5@8<5=B0;L=C ?;V2:C [46; 5], A5=A81V;V7>20=C 
5<C;LAVO<8 =0 >A=>2V :@8?B>FV0=V=C [27; 6]. #>40;LHV @>7@>1:8 B0 4>A;V465==O C 30;C7V D>B>DV:A0FVW 2 �+-
4V0?07>=V ?>29O70=V 7 V<5=5< �>;B5@0 �;0@:0 (Walter Clark; 189931991 @@.), O:89 ?@0FN202 C 4>A;V4=8FL:V9 
;01>@0B>@VW Kodak ($>G5AB5@, HB0B !LN-�>@:) [27; 7]. �V= 1@02 CG0ABL C @>7@>1FV V=D@0G5@2>=>W ?;V2:8 B0 
A?V2?@0FN202 7 2V9AL:>2>-?>2VB@O=8< :>@?CA>< 0@<VW %,� =04 AB2>@5==O< GCB;82>3> 2 �+-
28?@><V=N20==V <0B5@V0;C 4;O ?>2VB@O=>3> A?>AB5@565==O [46; 5]. ' 1934 @. >?C1;V:>20=0 ?5@H0 @>1>B0 
�;0@:0 ?@> 28:>@8AB0==O V=D@0G5@2>=>W D>B>3@0DVW [16], C O:V9 2V= >?8ACє ?V4E>48 4> D>B>DV:A0FVW 2 �+-
4V0?07>=V (281V@ D>B>:0<5@, >19є:B82V2, DV;LB@V2 B0 A5=A81V;V7CNG8E 5<C;LAV9) B0 <>6;82>ABV 
28:>@8AB0==O >B@8<0=8E �+-7>1@065=L C <548F8=V, :@8<V=0;VAB8FV B0 ?0;5>=B>;>3VW. ' 1939 @. �;0@:>< 
>?C1;V:>20=0 <>=>3@0DVO [17], 45 >?8A0=V 7030;L=V ?@8=F8?8 D>B>DV:A0FVW 2 V=D@0G5@2>=><C 4V0?07>=V, 
465@5;0 �+-28?@><V=N20==O, 7=0G5==O V=D@0G5@2>=>W D>B>3@0DVW 4;O @V7=8E 284V2 4>A;V465=L, 0 B0:>6 
45O:V 7030;L=V E0@0:B5@8AB8:8 V=D@0G5@2>=>3> 28?@><V=N20==O B0 9>3> 270є<>4VN 7 @V7=8<8 <0B5@V0;0<8. 

' <C759=V9 4>A;V4=8FL:V9 ?@0:B8FV V=D@0G5@2>=5 28?@><V=N20==O B@820;89 G0A =5 7=0E>48;> 
70AB>AC20==O. #>G0B>: @>728B:C 4>A;V465=L B2>@V2 <8AB5FB20 C NIR-4V0?07>=V (70031000 =<) 2V4=>AOBL 4> 
1930-E @@., :>;8 V=D@0G5@2>=C D>B>3@0DVN 4;O 0=0;V7C 682>?8A=8E B2>@V2 28:>@8AB0;8 =0C:>2FV 2V44V;C 
B5E=>;>3VG=8E 4>A;V465=L  C75N (>330 [44]. ' 1934 @. �@:04VCA $. �V>= (Arcadius R. Lyon; 188531954 
@@.) 70?@>?>=C202 :><1V=C20B8 V=D@0G5@2>=V ?;0AB8=:8 7V A2VB;>DV;LB@><, 740B=8< ?@>?CA:0B8 BV;L:8 
V=D@0G5@2>=V ?@><5=V [49]. �V= 28:>@8AB02 ?>@V2=O;L=89 0=0;V7 D>B>3@0DV9, 28:>=0=8E C 2848<><C, 
C;LB@0DV>;5B>2><C B0 V=D@0G5@2>=><C 4V0?07>=0E A?5:B@0, V :>=AB0BC202 2V4<V==VABL 2 B>=V 4;O >4=0:>28E 
70 :>;L>@>< ?V3<5=BV2, I> ?@>O2;OєBLAO 2 V=D@0G5@2>=8E ?@><5=OE. �V>= AB2>@82 ?0;VB@C :>;L>@V2, O:0 
A:;040;0AO 7V 7@07:V2 D0@1 =0 >A=>2V @V7=8E B8?V2 29O7820 (3C<V0@01V:, OєG=0 B5<?5@0, B20@8==89 :;59 B0 
>;VO), V 4>A;V482 ABC?V=L ?@>=8:=5==O �+-28?@><V=N20==O 4;O @V7=8E ?V3<5=BV2. #V7=VH5 0=0;>3VG=5 
4>A;V465==O 1C;> 74V9A=5=5  0@V (0@=A2>@B (Marie Farnsworth; 189531991 @@.) C 1938 @. [34].  

"4=VєN 7 ?5@H8E ?C1;V:0FV9, 45 =02>4OBLAO D>B>3@0DVW 682>?8A=8E B2>@V2 C 1;86=L><C �+-4V0?07>=V, є 
<>=>3@0DVO «� ;01>@0B>@VW !0FV>=0;L=>W 30;5@5W» [66], C O:V9 (@5=AVA $>C;V=7 (Francis Rawlins; 189531969 @@.) 
?>@V2=O2 D>B>3@0DVW, >B@8<0=V C 2848<><C A2VB;V, 7 @5=B35=>3@0<0<8 B0 7>1@065==O<8, AB2>@5=8<8 2 
V=D@0G5@2>=8E ?@><5=OE. �V= 65 70?@>?>=C202 28:>@8AB>2C20B8 D>B>DV:A0FVN 2 �+-4V0?07>=V 4;O 
4>:C<5=BC20==O :0@B8=, 2:@8B8E =0?V2?@>7>@8< 45AB@C:BC@>20=8< ;0:><, B0 28O2;5==O ?V43>B>2G8E 
@8AC=:V2 [65]. �>A;V465==O B2>@V2 682>?8AC 2 �+-28?@><V=N20==V 7 <5B>N 282G5==O 682>?8A=>W B5E=V:8 
EC4>6=8:V2 1C;> 28:>=0=5 ,5;4>=>< �5:>< (Sheldon Keck; 191031993) C 1941 @. [44]. ' 1939 @. C !V<5GG8=V 
(@V4@VE  N;;5@-,:L>;L4 (Friedrich Müller-Skjold; 189931962 @@.) >?8A02 @57C;LB0B8 5:A?5@8<5=B0;L=8E 
V=D@0G5@2>=8E 79><>: B0 4>2V2, I> 5D5:B82=VABL �+-D>B>3@0DVW 7=0G=> 71V;LHCєBLAO 7 28:>@8AB0==O< 
A5=A81V;V7>20=8E ?;V2>:, <0:A8<C< A?5:B@0;L=>W GCB;82>ABV O:8E ;568BL C @V7=8E 7>=0E [57].  

"B65, 4> :V=FO 1930-E @@. >A2>є=> B5E=V:C D>B>3@0DC20==O B2>@V2 682>?8AC 2 NIR->1;0ABV 70 
4>?><>3>N A5=A81V;V7>20=8E D>B>5<C;LAV9 V @>7@>1;5=> <5B>4>;>3VN 4>A;V465==O. &>4V 6 
2V47=0G5=>, I> 70 4>?><>3>N D>B>DV:A0FVW :0@B8= C 2V418B><C �+-28?@><V=N20==V <>6=0 28O28B8 
?V43>B>2GV @8AC=:8 B0 74V9A=8B8 ?>?5@54=N V45=B8DV:0FVN ?V3<5=BV2 D0@1>2>3> H0@C.  

�> 1950-E @@. V=D@0G5@2>=0 D>B>3@0DVO AB0;0 2V4=>A=> @CB8==8< <5B>4>< 4>A;V465==O 
682>?8A=8E B2>@V2. ' 1970-E @@. 4;O D>B>DV:A0FVW C 1;86=L><C �+-28?@><V=N20==V 1C;8 4>ABC?=V 
@V7=><0=VB=V V=D@0G5@2>=V ?;V2:8 C 2AVE ?>H8@5=8E D>@<0E [52], ?@>B5 C ?>40;LHV @>:8 2V41C2AO 
70=5?04 �+-D>B>3@0DVW 2=0A;V4>: A:;04=8E C<>2 715@V30==O ?;V2>: (2V4 −18 4> −230% [73; 110]) B0 
@>728B:C =>28E B5E=>;>3V9 4>A;V465==O. !0 ?>G0B:C ))� AB. C Є2@>?V 70;8H8;8AO 4>ABC?=8<8 ;8H5 
42V G>@=>-1V;V B0 >4=0 :>;L>@>20 V=D@0G5@2>=V 5<C;LAVW 4;O �+-D>B>3@0DV9 28@>1=8FB20 :><?0=V9 
Kodak (%,�) V Konica (/?>=VO) [52; 44345]. 

"1<565==O GCB;82>ABV :><5@FV9=> 4>ABC?=8E D>B>5<C;LAV9 4;O �+-D>B>3@0DVW 2 NIR->1;0ABV 
[76; 104] ?@8725;> 4> A?@>1 28:>@8AB0==O 2 5:A?5@B87V B2>@V2 <8AB5FB20 D>B>5;5:B@>==8E ?@8AB@>W2 
V7 ?@89<0G0<8, GCB;828<8 C =5D>B>3@0DVG=V9 A?5:B@0;L=V9 AD5@8 (100032000 =<). #V4 G0A �@C3>W 
A2VB>2>W 2V9=8 C @O4V :@0W= 4;O ?>B@51 0@<VW 1C;8 @>7@>1;5=V 5;5:B@>==>->?B8G=V ?5@5B2>@N20GV �+-
28?@><V=N20==O, I> 28:>@8AB>2C20;8AO 4;O 2V7C0;L=>3> A?>AB5@565==O 2 V=D@0G5@2>=V9 >1;0ABV 
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(?@8;048 =VG=>3> 10G5==O) [69; 74]. ' ?>40;LH><C @V7=V :>=AB@C:FVW F8E ?@8;04V2 >B@8<0;8 
70AB>AC20==O 2 <C759=V9 @>1>BV [14, 18, 73, 76].  

!0?@8:V=FV 1960-E @@. 3>;;0=4AL:89 DV78: �>30= 20= �A?5@5= 45 �C@ (Johan van Asperen de Boer; 
193532020 @@.) 70?@>20482 28:>@8AB0==O =>2>W B5E=V:8 45B5:BC20==O 7>1@065=L 2 �+-4V0?07>=V B0 70:;02 
B5>@5B8G=V V 5:A?5@8<5=B0;L=V >A=>28 <5B>4C V=D@0G5@2>=>W @5D;5:B>3@0DVW [74-76]. ' 1968 @. 2V= 
2AB0=>282 [75], I> 4;O 1030BL>E ?V3<5=BV2 <0:A8<C< ?@>?CA:0==O �+-28?@><V=N20==O ?@8?040є =0 
:>@>B:>E28;L>2C V=D@0G5@2>=C >1;0ABL (SWIR). #@8 1V;LHV9 4>268=V E28;V (280033500 =<) 2V41C20єBLAO 
7=0G=5 71V;LH5==O ?>3;8=0==O 29O782>< D0@1 V, 2V4?>2V4=>, 7<5=HCNBLAO ?@>7>@VABL D0@1>28E H0@V2 B0 
WE=V9 :>5DVFVє=B :>=B@0AB=>ABV. �;O >B@8<0==O 7>1@065=L C 2V418B><C �+-28?@><V=N20==V �A?5@5= 45 �C@ 
28:>@8AB02 :0<5@C �0@=A0 (Barnes Infra-red Camera), >1;04=0=C 45B5:B>@>< =0 >A=>2V AC;LDV4C A28=FN 3 
?@8;04, @>7@>1;5=89 4;O @5єAB@0FVW B5?;0 ?@8 B5@<>3@0DVG=8E 4>A;V465==OE [75; 1712]. ' ?>40;LH><C 2V= 
70?@>20482 28:>@8AB0==O ?@><8A;>2>W B5;52V7V9=>W :0<5@8 7 GCB;828< 4> SWIR-28?@><V=N20==O 
2V45>?@89<0G5< (2V4V:>=>2>N B@C1:>N) O: V=AB@C<5=BC 4;O 28O2;5==O ?V43>B>2G8E @8AC=:V2 =0 :0@B8=0E 
[76]. �;O 48D5@5=FV0FVW <5B>4C �+-D>B>3@0DV:A0FVW 2 NIR-4V0?07>=V B0 B5E=V:8 >B@8<0==O 7>1@065=L C 
SWIR-4V0?07>=V 70 4>?><>3>N D>B>5;5:B@>==8E ?@8AB@>W2 �0= �A?5@5= 45 �C@ 70?@>?>=C202 225AB8 C 
4>A;V4=8FL:C ?@0:B8:C B5@<V= «V=D@0G5@2>=0 @5D;5:B>3@0DVO» (infra-red reflectography, IRR) [76; 96].  

#@>BO3>< 197031980-E @@. A8AB5<8 =0 >A=>2V 5;5:B@>==>-?@><5=528E B@C1>: (2V4V:>=8) 4;O �+-
@5D;5:B>3@0DVW B2>@V2 <8AB5FB20 ?>G0;8 H8@>:> 28:>@8AB>2C20B8AO C <C75OE [67; 278]. �> :V=FO 1980-
E @@. ?>H8@5=>N ?@0:B8:>N >F8D@C20==O, >1@>1:8 V 715@565==O A83=0;C 7 2V45>:0<5@ 2V4V:>=V2 1C;0 
D>B>DV:A0FVO 7>1@065=L, I> 282>48;8AO =0 <>=VB>@, 0=0;>3>2>N :0<5@>N =0 G>@=>-1V;C ?;V2:C [85]. 

�>=5402=0 C4>A:>=0;5=V A8AB5<8 2V4V:>=V2 V7 45B5:B>@0<8 =0 >A=>2V >:A84C A28=FN B0 AC;LDV4C 
A28=FN (GCB;82VABL 4> 1900 =<) 70;8H0;8AO =09?>H8@5=VH8< >1;04=0==O< 4;O >B@8<0==O �+-
@5D;5:B>3@0<, >A:V;L:8 ?>є4=C20;8 2 A>1V 28A>:C ?@>=8:0NGC 740B=VABL V7 =87L:>N FV=>N B0 ?@>AB>B>N C 
28:>@8AB0==V [36; 293]. !54>;V:0<8 2V4V:>=V2 є =87L:V A2VB;>GCB;82VABL B0 :>=B@0AB=VABL 7>1@065=L, 
35><5B@8G=V A?>B2>@5==O, 7C<>2;5=V >19є:B82>< :0<5@8 B0 WW 2=CB@VH=V<8 E0@0:B5@8AB8:0<8, V =528A>:0 
@>74V;L=0 740B=VABL, I> 28<030є ?@8 4>A;V465==V ?>A;V4>2=>W D>B>DV:A0FVW 4V;O=>: =525;8:>3> @>7<V@C 
(10E10 A<2) B0 ?>40;LH>3> WE=L>3> >19є4=0==O C <>70W:C [36; 293]. &0:V ?@>F54C@8 718@0==O 7>1@065=L 
H8@>:> 28:>@8AB>2CNBLAO 2 0AB@>=><VW B0 AC?CB=8:>2><C :0@B>3@0DC20==V V 1C;8 70AB>A>20=V 4;O 
>F8D@>20=8E V=D@0G5@2>=8E @5D;5:B>3@0< :0@B8= =0?@8:V=FV 1980-E @@. [85]. ' ?>40;LH><C ?@>F54C@8 
70E>?;5==O, :>@5:FVW, 718@0==O B0 10;0=AC20==O 7>1@065=L 1C;8 24>A:>=0;5=V 7024O:8 <>48DV:0FVO< 
AB0=40@B=>3> >1;04=0==O V ?@>3@0<=>3> 70157?5G5==O [10, 14]. 

!0 ?>G0B:C 1970-E @@. 4;O 2V9AL:>2>W ?@><8A;>2>ABV 1C;8 @>7@>1;5=V B25@4>BV;L=V :0<5@8 (solid-
state devices, SSD) =0 >A=>2V :@5<=Vє28E 45B5:B>@V2, GCB;82V 4> 28?@><V=N20==O 2 1;86=L><C 
V=D@0G5@2>=><C 4V0?07>=V [36; 293, 52; 43, 67; 278, 68; 81, 82; 129]. �024O:8 28IV9 GCB;82>ABV B0 1V;LHV9 
@>74V;L=V9 740B=>ABV, 28:>@8AB0==O B25@4>BV;L=8E :0<5@ 2 �+-@5D;5:B>3@0DVG=8E 4>A;V465==OE 
4>72>;8;> >B@8<C20B8 7>1@065==O 7 =01030B> :@0I8<8 E0@0:B5@8AB8:0<8, >A:V;L:8 35><5B@8G=V 
A?>B2>@5==O 1C;8 7C<>2;5=V ;8H5 >19є:B82>< :0<5@8 [36; 293].  

' 1990-E @@. C =0C:>28E :>;0E AB0;8 4>ABC?=8<8 D>:0;L=>-?;>I8==V D>B>4V>4=V <0B@8FV ((# , 
focal plane photodiode arrays, FPA) 7 B25@4>BV;L=8<8 45B5:B>@=8<8 <0B5@V0;0<8 =0 >A=>2V A8;VF84C 
?;0B8=8 (PtSi, GCB;82VABL 2 >1;0ABV 120035000 =<) [15; 345, 19; 107�] B0 0@A5=V4C V=4VN-30;VN (InGaAs; 
GCB;82VABL 2 >1;0ABV 100032500 =<) [15; 345]. !572060NG8 =0 A2>N 28A>:C 20@BVABL, 2>=8 7=09H;8 H8@>:5 
70AB>AC20==O C <C759=V9 ?@0:B8FV 7024O:8 C4>A:>=0;5==N <>6;82>AB59 28O2;5==O >A>1;82>AB59 
?V43>B>2G8E @8AC=:V2 682>?8A=8E B2>@V2 G5@57 GCB;82VABL 2 >1;0ABV 170035000 =<. "4=0: 4;O 2V4B2>@5==O 
:0@B8= 25;8:>3> @>7<V@C 715@V30;0AO =5>1EV4=VABL >B@8<0==O 7=0G=>W :V;L:>ABV 7>1@065=L B0 AB2>@5==O 
WE=L>W <>70W:8 [36; 293]. !0 ?>G0B:C 1990-E @@. 1C;8 @>7@>1;5=V ?@8;048 4;O >B@8<0==O �+-@5D;5:B>3@0<, 
I> 107C20;8AO =0 ?@8=F8?V A:0=C20==O ?>25@E=V :0@B8=8 01> WW G0AB8=8 B>G:>28< 45B5:B>@><, GCB;828< 
4> V=D@0G5@2>=>3> 28?@><V=N20==O [9, 61]. ':070=V ?V4E>48 (A:;040==O <>70W:8 B0 A:0=C20==O 70 
4>?><>3>N B>G:>2>3> 45B5:B>@) <0NBL 420 >A=>2=V =54>;V:8 [67; 278]: ?>-?5@H5, AB2>@5==O <>70W:8 �+-
7>1@065==O :0@B8=8 є B@820;8< ?@>F5A>< (4> 45:V;L:>E 4=V2); ?>-4@C35, >1;04=0==O, =5>1EV4=5 4;O 
A:0=C20==O B>G:>28< A5=A>@>< 01> :0<5@>N 2AVєW ?>25@E=V :0@B8=8, O: ?@028;>, 206:5 V 3010@8B=5.  

' 2006 @. C !0FV>=0;L=V9 30;5@5W 2 �>=4>=V (�5;8:>1@8B0=VO) 4;O 4>A;V465==O B2>@V2 <8AB5FB20 1C;0 
@>7@>1;5=0 A:0=CNG0 V=D@0G5@2>=0 A8AB5<0 2V7C0;V70FVW 4 :0<5@0 SIRIS (Scanning Infrared Imaging System) 
[40; 3643375, 67], :><5@FV9=> 4>ABC?=0 O: <>45;L OSIRIS 2V4 :><?0=VW Opus Instruments [59]. �0<5@0 OSIRIS 
4>72>;8;0 >B@8<C20B8 7>1@065==O 7 28A>:>N @>74V;L=>N 740B=VABN 2 1;86=V9 V=D@0G5@2>=V9 >1;0ABV (9003
1700 =<). �0<5@0 107CєBLAO =0 :><5@FV9=> 4>ABC?=><C 40BG8:C =0 >A=>2V <0B@8FV 7 0@A5=V4C 30;VN B0 V=4VN 
@>7<V@>< 320x256 ?V:A5;V2 B0 <0є ?@>3@0<=5 70157?5G5==O, I> 28:>@8AB>2CєBLAO 4;O C?@02;V==O 
70E>?;5==O< 7>1@065==O V 4;O A:;040==O >:@5<8E :04@V2 C 157H>2=5 <>70WG=5 7>1@065==O. ' 2023 @. 
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:><?0=VєN Opus Instruments >3>;>H5=> ?@> ?@8?8=5==O 28?CA:C :0<5@8 Osiris G5@57 <091CB=V 7<V=8 2 
>?5@0FV9=V9 A8AB5<V Windows, 70AB0@V;V 4@0925@8 B0 0?0@0B=5 70157?5G5==O, I> CA:;04=Nє >1A;C3>2C20==O 
:0<5@8 [59]. �W 1C;> 70<V=5=> C4>A:>=0;5=>N <>45;;N Apollo (Opus Apollo Infrared Reflectograph), 
?@54AB02;5=>N 2 2018 @. [29], I> 28:>@8AB>2Cє 2=CB@VH=V9 A:0=CNG89 <5E0=V7< 4;O AB2>@5==O 
28A>:>O:VA=8E V=D@0G5@2>=8E @5D;5:B>3@0< 28A>:>W @>74V;L=>W 740B=>ABV (4> 26  p) B0 <0є 1V;LH89 
48=0<VG=89 4V0?07>= C ?>@V2=O==V 7 ?>?5@54=L>N <>45;;N, I> 70157?5GCє :@0IC O:VABL 7>1@065==O. 

#>40;LH89 @>728B>: 4>A;V465==O B2>@V2 <8AB5FB20 C 1;86=L><C �+-4V0?07>=V ?>29O70=89 7 
?>O2>N C 1990-E @@. F8D@>28E D>B>:0<5@ (digital still cameras, DSCs) [33, 37, 77]. !0 2V4<V=C 2V4 
0=0;>3>28E D>B>0?0@0BV2, F8D@>2V :0<5@8 >A=0I5=V F8D@>28< 40BG8:>< 7>1@065==O 4;O 79><:8 
D>B>3@0DV9 B0 =0:>?8GC20G5< 4;O 715@565==O >B@8<0=8E 7>1@065=L C F8D@>2><C 283;O4V. ":@V< 
2V4><8E ?5@5203 C >B@8<0==V, 715@V30==V, <0=V?C;N20==V B0 ?>HC:C F8D@>28E 7>1@065=L, F8D@>2V 
:0<5@8 @>1;OBL D>B>DV:A0FVN 2 V=D@0G5@2>=><C 4V0?07>=V =01030B> 7@CG=VH>N.  

"A=>2>N F8D@>28E A5=A>@V2 ACG0A=8E F8D@>28E :0<5@ є :><?;5<5=B0@=0 <0B@8FO <5B0;->:A84-
=0?V2?@>2V4=8: (complementary metal-oxide-semiconductor, CMOS) =0 >A=>2V :@5<=VN 4;O ?5@5B2>@5==O 
5=5@3VW 2EV4=8E D>B>=V2 2 5;5:B@>==89 70@O4, O:89 ?>BV< >1@>1;OєBLAO 4;O D>@<C20==O D09;C 4;O 
:>6=>3> 7>1@065==O [33]. #>3;8=0==O A2VB;0 :@5<=Vє< 2V41C20єBLAO ?@8 4>268=V E28;V 4> 1110 =< [33; 2], 
I> @>18BL CMOS-<0B@8FV :>@8A=8<8 4;O 70AB>AC20==O 2 �+-D>B>3@0DVG=8E 4>A;V465==OE. "A=>2=8< 
=54>;V:>< F8D@>28E :0<5@ є =0O2=VABL 21C4>20=8E 70E8A=8E (10@9є@=8E) �+-DV;LB@V2 [33; 2], >A:V;L:8 
GCB;82VABL A5=A>@V2 C NIR-4V0?07>=V ?@872>48BL 4> E81=>W ?5@540GV :>;L>@V2. &0:V :0<5@8 =5 <>6CBL 1CB8 
28:>@8AB0=V 4;O 4>A;V465==O 2 �+-4V0?07>=V V ?>B@51CNBL <>48DV:0FVW. ' 2001 @. :><?0=VO Sony 28?CAB8;0 
A2>N ?5@HC D>B>:0<5@C Cyber-shot DSC-F707 (5 Mp), >A=0I5=C B5E=>;>3VєN «=VG=0 79><:0» («Night 
Shot») [37; 211], ?@8 28:>@8AB0==V O:>W �+-70E8A=89 DV;LB@ 2840;OєBLAO <5E0=VG=> [52; 50]. ' ?>40;LH><C 
Sony @>7H8@8;0 ;V=V9:C :0<5@0<8 7 :@0I8<8 E0@0:B5@8AB8:0<8 B0 1V;LH>N @>74V;L=>N 740B=VABN (Sony 
DSC-F717 B0 Sony DSC-F828, 5Mp B0 8Mp 2V4?>2V4=>). !0@07V =0 @8=:C 4>ABC?=V <>48DV:>20=V :0<5@8, 
I> ?@>?>=CNBLAO 28@>1=8:0<8 B0 =0C:>28<8 CAB0=>20<8 4;O A?5FV0;V7>20=8E 4>A;V465=L [25, 70]. 
�><?0=VO Profilocolore C:;0;0 5:A:;N782=C C3>4C 7 Nikon Italia/Nital, A?@O<>20=C =0 A?V;L=5 ?@>є:BC20==O 
<>48DV:>20=8E ?>2=>:04@>28E :0<5@ V7 ?>2=8< 4V0?07>=><, O:V 28:>@8AB>2CNBLAO C 28A>:>B>G=8E 
:>;>@8<5B@8G=8E V <C;LB8A?5:B@0;L=8E A8AB5<0E 79><:8 7 28A>:>N @>74V;L=>N 740B=VABN [63]. 

#>G0B>: ))� AB. E0@0:B5@87CєBLAO ?>H8@5==O< 4>ABC?=8E F8D@>28E D>B>:0<5@ V 7=0G=8< 
?@>3@5A>< C :><?'NB5@=8E B5E=>;>3VOE >1@>1:8 7>1@065=L [77].  >6;82>ABV V ?@0:B8G=V 0A?5:B8 
B5E=V:8 D>B>DV:A0FVW 2 �+-4V0?07>=V 70 4>?><>3>N <>48DV:>20=8E F8D@>28E :0<5@, ?5@52038 B0 
>1<565==O <5B>4C ?@8 4>A;V465==OE B2>@V2 <8AB5FB20 >?8A0=V C ?@0FOE [7, 33, 39, 77].  

#>@O4 V7 4>A;V465==O<8 B2>@V2 <8AB5FB20 C 2V418B><C �+-28?@><V=N20==V C =0C:>2V ?@0:B8FV 
28:>@8AB>2CNBL 0=0;V7 C =0A:@V7=8E �+-?@><5=OE, <5B>48 V=D@0G5@2>=>W ;N<V=5AF5=FVW B0 
E81=>:>;L>@>28E 7>1@065=L 2 �+-4V0?07>=V. 

 5B>4 4>A;V465==O 682>?8A=8E B0 3@0DVG=8E B2>@V2 C =0A:@V7=><C V=D@0G5@2>=><C A2VB;V 
(Transmitted Infrared, TIR) 70A=>20=89 =0 B><C, I> B>=:V >A=>28 >@30=VG=>3> ?>E>465==O (?>;>B=> B0 
?0?V@) V 1V;LHVABL =0?>2=N20GV2 C A:;04V �@C=BV2 E0@0:B5@87CNBLAO =528A>:8< ?>3;8=0==O< B0 
@>7AVN20==O< �+-28?@><V=N20==O [47]. #@8 ?@>2545==V 5:A?5@B878 >19є:B @>7<VICєBLAO <V6 
465@5;>< �+-A2VB;0 V :0<5@>N, I> DV:ACє V=D@0G5@2>=5 28?@><V=N20==O, I> ?@>E>48BL :@V7L H0@8 
>A=>28, �@C=BC B0 D0@1>2>3> H0@C B2>@C. "B@8<0=5 7>1@065==O <>65 1CB8 28:>@8AB0=5 4;O >FV=:8 
E0@0:B5@8AB8: B0 AB0=C 715@565==O >A=>2, 28O2;5==O ?V43>B>2G8E @8AC=:V2 B0 ?V4<0;L>2:V2, 282G5==O 
682>?8A=>3> AB8;N EC4>6=8:0 01> B5E=V:8 28:>=0==O @>1>B8 [1; 8, 3; 22, 24; 87]. 

'?5@H5 4>A;V465==O C =0A:@V7=><C V=D@0G5@2>=><C A2VB;V 70AB>A>20=> C 1977 @. 4;O V45=B8DV:0FVW 
HB0<?0 =0 72>@>BV :0@B8=8, ?@8E>20=>3> 4C1;NNG8< ?>;>B=>< [20]. ' A5@548=V 1980-E @@. �5= �CH5;L 
(Dan Kushel) 70?@>?>=C202 <5B>48:C 70AB>AC20==O =0A:@V7=>3> SWIR-28?@><V=N20==O ?@8 ?@>2545==V 
5:A?5@B878 B2>@V2 682>?8AC =0 ?>;>B=O=V9 >A=>2V 4;O 28O2;5==O =86=VE 682>?8A=8E H0@V2 B0 02B>@AL:8E 
7<V= :><?>78FVW [47]. �CH5;L AD>@<C;N202 B5>@5B8G=V 70A048 TIR-<5B>4C B0 ?@>45<>=AB@C202, I> 0=0;V7 C 
=0A:@V7=><C �+-A2VB;V <>65 1CB8 5D5:B82=VH8<, =V6 C 1VG=><C �+-28?@><V=N20==V B0 @5=B35=>3@0DVO [47].  

�> :V=FO )) AB. 4>A;V465==O C =0A:@V7=><C �+-28?@><V=N20==V 28:>@8AB>2C20;8AO >1<565=> 
G5@57 @878: ?5@53@V2C B2>@C B0 <>6;825 28:@82;5==O 7>1@065==O ?@8 5:A?>=C20==V ?;V2:8 ?@>BO3>< 
B@820;>3> ?@><V6:C G0AC [24; 84]. � ?>O2>N 4>ABC?=8E F8D@>28E D>B>:0<5@, I> E0@0:B5@87CNBLAO 
28A>:>N GCB;82VABN V H284:VABN @50:FVW, B0 C4>A:>=0;5==O< 465@5; V=D@0G5@2>=>3> 
28?@><V=N20==O TIR-<5B>4 =01C2 H8@>:>3> 28:>@8AB0==O 2 5:A?5@B87V 682>?8A=8E B0 3@0DVG=8E 
B2>@V2 [24, 56]. #>40;LHV 4>A;V465==O =0C:>2FV2 A?@O<>20=V =0 C4>A:>=0;5==O <5B>4C B0 282G5==O 
<>6;82>AB59 9>3> 70AB>AC20==O 4;O ?>?5@54=L>W V45=B8DV:0FVW ?V3<5=BV2 D0@1>2>3> H0@C [43]. 

#5@HV 4>A;V465==O ;N<V=5AF5=FVW >@30=VG=8E @5G>28= 2 �+-4V0?07>=V, I> 28=8:0є ?V4 4VєN 
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2848<>3> A2VB;0, 1C;8 ?@>2545=V ,0@;5< �5@5 (Charles Dhéré; 187631955 @@.) C 1930-E @. [30]. ' 1963 @. 
+0@;L7 �@V46<5= (Charles Bridgman) B0 �5=@V �V1A>= (Henry Gibson; 190631992 @@.) [12] 70?@>?>=C20;8 
B5@<V= «V=D@0G5@2>=0 ;N<V=5AF5=FVO» (infrared luminescence, IRL) 4;O >?8AC O28I0 5<VAVW 
(28?@><VN20==O) V=D@0G5@2>=>W D;C>@5AF5=FVW ?@8 71C465==V @5G>28= A8=L>-75;5=8< A2VB;><, =025;8 
C<>28 ?@>2545==O 4>A;V465=L B0 >?C1;V:C20;8 @57C;LB0B8 0=0;V7C EC4>6=VE ?V3<5=BV2 70 4>?><>3>N 
FL>3> <5B>4C. ' ?>40;LH8E ?@0FOE 1C;> ?>:070=>, I> V=B5=A82=C �+-;N<V=5AF5=FVN ?@8 71C465==V 
2848<8< A2VB;>< 45<>=AB@CNBL є38?5BAL:0 A8=O, E0=LAL:89 A8=V9 B0 E0=LAL:89 DV>;5B>289 [62], :04<V9 
6>2B89 B0 :04<V9 G5@2>=89 [12, 28]. �> ?>G0B:C ))� AB. IRL-<5B>4 2 5:A?5@B87V B2>@V2 682>?8AC B0 
3@0DV:8 H8@>:> =5 28:>@8AB>2C202AO, I> ?>29O70=> 7 9>3> >1<565=>N V=D>@<0B82=VABN B0 A:;04=VABN 
?@>2545==O 4>A;V465=L. �7 ?>O2>N 4>ABC?=8E B0 7@CG=8E <>48DV:>20=8E F8D@>28E :0<5@ <5B>4 H8@>:> 
28:>@8AB>2CєBLAO C 4>A;V465==OE 7 <5B>N =545AB@C:B82=>W V45=B8DV:0FVW �+-;N<V=5AF5=B=8E ?V3<5=BV2 
[64, 72, 78]. ' 200932010-E @@. <5B>48:0 D>B>DV:A0FVW �+-;N<V=5AF5=FVW 1C;0 C4>A:>=0;5=0 �6>20==V 
�5@@V (Giovanni Verri), O:89 70?@>?>=C202 28:>@8AB>2C20B8 A8AB5<C :0<5@, >A=0I5=8E V<?C;LA=8<8 
:A5=>=>28<8 ;0<?0<8 (4;O 28?04:V2, :>;8 є =5<>6;82>N 79><:0 >19є:BC 7V HB0B82>< 01> C ?>2=VABN 
70B5<=5=><C ?@8<VI5==V) [79], B0 :><5@FV9=> 4>ABC?=V A2VB;>4V>48 [81]. "AB0==V 4>A;V465==O ?>:070;8 
[45], I> 0=0;V7 7>1@065=L �+-;N<V=5AF5=FVW, V=4C:>20=>W C;LB@0DV>;5B>28<8 ?@><5=O<8, 4>72>;Oє 
@>7@V7=8B8 B8B0=>25 1V;8;> C D>@<V 0=0B07C B0 @CB8;C. 

&5E=>;>3VO >B@8<0==O E81=>:>;L>@>2>W D>B>3@0DVW 2 V=D@0G5@2>=><C 4V0?07>=V (false-color infrared, 
FCIR) 1C;0 @>7@>1;5=0 :><?0=VєN Kodak ?V4 G0A �@C3>W A2VB>2>W 2V9=8 4;O @>7?V7=020==O B0 28:@8BBO 
<0A:C20==O [86; 56357]. #5@HV @>7@>1:8 1C;8 74V9A=5=V =0 ?>G0B:C 1940-E @@. �C3;0A>< %?5=A5@>< 
(Douglas Spencer; 190131979 @@.) B0 �=B>=V  0@@846 (Anthony Marriage) 7 4>A;V4=8FL:>W ;01>@0B>@VW 
Kodak C �>=4>=V, O:V ?@>2>48;8 5:A?5@8<5=B8 7 ?>є4=0==O V=D@0G5@2>=8E V ?0=E@><0B8G=8E 5<C;LAV9 7 
:>;L>@>2>N >1@>1:>N [8; 12]. #>40;LHV 4>A;V465==O C ;01>@0B>@VW Kodak C %,� 74V9A=N20;8AO 3@C?>N 
2G5=8E =0 G>;V 7 �5>?>;L4><  0==5A>< (Leopold Mannes; 189931964 @@) B0 �>;B5@>< �;0@:>< (Walter 
Clark; 189931991 @@.) V 7025@H8;8AO ?>O2>N B@8H0@>28E D>B>?;V2>: Kodacolor Aero-Reversal-Film 
(28:>@8AB>2C20;8AO 2V9AL:>2>-?>2VB@O=8<8 A8;0<8 %,� 4;O @>7?V7=020==O :0<CD;O6C) [86; 57]. !0 
2V4<V=C 2V4 728G09=8E B@8H0@>28E :>;L>@>28E ?;V2>:, GCB;828E 4> A8=L>3>, 75;5=>3> B0 G5@2>=>3> 
:>;L>@V2, H0@8 Kodacolor Aero-Reversal-Film <0;8 GCB;82VABL 4> 75;5=>3>, G5@2>=>3> B0 V=D@0G5@2>=>3> 
28?@><V=N20==O [51; 46]. "A:V;L:8 FO ?;V2:0 4>40є V=D@0G5@2>=89 :><?>=5=B 4> 70?8AC 2848<>3> A2VB;0, 
75;5=V 01> G5@2>=V 10@2=8:8 7 >4=0:>28< 01> AE>68< C 2848<><C 4V0?07>=V :>;L>@0<8 ?@8 D>B>DV:A0FVW 
<0NBL @V7=V 2V4BV=:8, O:I> 2>=8 ?>-@V7=><C ?>3;8=0NBL 01> 2V41820NBL V=D@0G5@2>=5 28?@><V=N20==O 
[51; 46]. ' 1962 @. @>7@>1;5=> ?;V2:C Kodak Ektachrome Aero Film [58], I> 7@>18;> <5B>48:C >B@8<0==O 
E81=>:>;L>@>28E 7>1@065=L 2 �+-4V0?07>=V 4>ABC?=>N 4;O H8@>:>3> :>;0 4>A;V4=8:V2. %CG0A=>N 25@AVєN 
FVєW ?;V2:8 є ?@>D5AV9=0 V=D@0G5@2>=0 ?;V2:0 Ektachrome Professional Infrared EIR.  

' 1970 @. +0@;L7 ";V= (Charles Olin; 193332023 @@.) B0 &><0A �0@B5@ (Thomas Carter) 70?@>?>=C20;8 
28:>@8AB>2C20B8 ?;V2:C Kodak Ektachrome 4;O ?>?5@54=L>W V45=B8DV:0FVW ?V3<5=BV2 B0 28O2;5==O 
@5AB02@0FV9 [58]. ' 1978 @.  0C@>  0BB5W=V (Mauro Matteini) >?C1;V:>202 @57C;LB0B8 4>A;V465==O ?V3<5=BV2, 
;0:V2 V 29O7820 682>?8A=8E B2>@V2 FCIR-<5B>4>< [53]. #V7=VH5 �;LD@54> �;L4@>20=4V (Alfredo Aldrovandi) 
4>A;V482 740B=VABL 5;5:B@>==>->?B8G=8E ?5@5B2>@N20GV2 (2V4V:>=) 2V4B2>@N20B8 @57C;LB0B8 FCIR-
D>B>?;V2>: [6], 28:>@8AB02H8 ?>A;V4>2=89 70?8A B@L>E 7>1@065=L, WE=є >F8D@C20==O B0 =0ABC?=5 
?>є4=0==O 4;O >B@8<0==O B@8:>;V@=>3> 7>1@065==O. !572060NG8 =0 ?@>AB>BC 28:>@8AB0==O B0 H8@>:89 
A?5:B@ <>6;82>AB59 <5B>4C, 4> 1990-E @@. FCIR-<5B>4 =5 =01C2 7=0G=>3> ?>H8@5==O G5@57 =87L:89 ABC?V=L 
2V4B2>@N20=>ABV @57C;LB0BV2 4>A;V465==O. ' 1990-E @@. >A=>2=0 C2030 =0C:>2FV2 1C;0 A?@O<>20=0 =0 
@>7@>1:C <5B>4>;>3VW D>B>DV:A0FVW =0 ?;V2:C E81=>:>;L>@>28E 7>1@065=L 2 �+-4V0?07>=V, 287=0G5==O 
>?B8<0;L=8E ?0@0<5B@V2 >A2VB;5==O, DV;LB@V2, C<>2 715@V30==O ?;V2:8 B0 ?>AB-5:A?>78FV9=>3> :>=B@>;N 
[55]. � :V=FO )) AB. V7 ?>O2>N F8D@>2>W D>B>3@0DVW <5B>4 >B@8<0==O E81=>:>;L>@>2>W D>B>3@0DVW 2 
V=D@0G5@2>=><C 4V0?07>=V A8AB5<0B8G=> 28:>@8AB>2CєBLAO ?@8 4>A;V465==V B2>@V2 682>?8AC B0 3@0DV:8. 
#@>F5A ?>;O30є C 28:>@8AB0==V ?@>3@0< 4;O >1@>1:8 F8D@>28E 7>1@065=L (3@0DVG=V @540:B>@8, 7>:@5<0 
Adobe Photoshop) 4;O :><1V=C20==O C 3@0DVG=><C @540:B>@V B@L>E RGB-:0=0;V2 7>1@065=L >19є:B0 C 
2848<><C A2VB;V (G5@2>=89, 75;5=89 V A8=V9) B0 :0=0;C G>@=>-1V;>3> 7>1@065==O, >B@8<0=>3> 2 �+-4V0?07>=V. 

"AB0==є 45AOB8;VBBO 2V47=0G0єBLAO @>728B:>< <5B>4C <C;LB8A?5:B@0;L=>W 2V7C0;V70FVW, 01> 
B5E=VG=>W D>B>3@0DVW (Technical Photography).  5B>4 70A=>20=89 =0 D>B>DV:A0FVW B2>@C C @V7=8E 
4V0?07>=0E A?5:B@0 70 4>?><>3>N <>48DV:>20=>W F8D@>2>W :0<5@8 (36031100 =<) V7 28:>@8AB0==O< 
2V4?>2V4=8E 465@5; >A2VB;5==O B0 DV;LB@V2. #>40;LH89 0=0;V7 >B@8<0=8E 7>1@065=L 40є <>6;82VABL 
287=0G8B8 >1;0ABV @5AB02@0FVW, 28O28B8 ?V43>B>2GV @8AC=:8 B0 2AB0=>28B8 >A>1;82>ABV 02B>@AL:>W 
B5E=V:8 AB2>@5==O @>1>B8, 28:>=0B8 ?>?5@54=N V45=B8DV:0FVN ?V3<5=BV2 D0@1>2>3> H0@C.  5B>4 
C?5@H5 1C2 70?@>?>=>20=89 4;O 4>A;V465==O >19є:BV2 :C;LBC@=>W A?04I8=8 =0 ?>G0B:C 1990-E @@. 
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[48; 310] V =01C2 ?>H8@5==O =0 ?>G0B:C ))� AB. ' 2010-E @@. 1C2 2840=89 @O4 ?>AV1=8:V2 7 B5E=VG=>W 
D>B>3@0DVW [31- 32, 83], I> <VABOBL 45B0;L=C V=D>@<0FVN B0 @5:><5=40FVW 7 <5B>4>;>3VW ?@>2545==O 
4>A;V465=L B2>@V2 <8AB5FB20, 7>:@5<0 E0@0:B5@8AB8:8 >1;04=0==O, ?@>B>:>;8 D>B>DV:A0FVW C @V7=8E 
4V0?07>=0E A?5:B@0 B0 >1@>1:8 >B@8<0=8E 7>1@065=L. #>40;LH89 @>728B>: 4>A;V465==O A?@O<>20=89 
=0 282G5==O <>6;82>AB59 ?@0:B8G=>3> 70AB>AC20==O B5E=VG=>W D>B>3@0DVW B0 C4>A:>=0;5==O 
<5B>4>;>3VW <C;LB8A?5:B@0;L=>W 2V7C0;V70FVW O: ?5@A?5:B82=>3> V=AB@C<5=BC ?@8 ?@>2545==V 5:A?5@B878 
B0 0B@81CFVW >19є:BV2 :C;LBC@=>W A?04I8=8 [21-23, 41]. 

�8A=>2:8. ' AB0BBV @>73;O=CBV B0 ?@>0=0;V7>20=V >A=>2=V VAB>@8G=V 5B0?8 52>;NFVW 4>A;V465==O 
B2>@V2 <8AB5FB20 2 V=D@0G5@2>=><C 4V0?07>=V 2V4 2V4:@8BBO �+-?@><5=V2, ?>O28 A5=A81V;V7>20=8E 
D>B>?;V2>:, @>7@>1:8 <5B>4>;>3VW B0 WW 2?@>20465==O C <C759=C 4>A;V4=8FL:C ?@0:B8:C 4> 
70AB>AC20==O F8D@>28E D>B>:0<5@, :><?9NB5@=8E B5E=>;>3V9 V @>728B:C <5B>4C <C;LB8A?5:B@0;L=>W 
2V7C0;V70FVW. !02545=V ?@8=F8?8 4VW B0 <>6;82>ABV <5B>4V2 �+-D>B>3@0DVW B0 �+-@5D;5:B>3@0DVW C 
2V418B><C B0 =0A:@V7=><C �+-28?@><V=N20==V, <5B>4V2 V=D@0G5@2>=>W ;N<V=5AF5=FVW B0 
E81=>:>;L>@>28E 7>1@065=L 2 �+-4V0?07>=V, >:@5A;5=V ACG0A=V B5=45=FVW B0 <>6;82>ABV 28:>@8AB0==O 
�+-28?@><V=N20==O ?@8 ?@>2545==V 5:A?5@B878 B2>@V2 <8AB5FB20. 

#5@A?5:B828 ?>40;LH8E 4>A;V465=L A?@O<>20=V =0 70AB>AC20==O ACG0A=8E <>6;82>AB59 
4>A;V465==O 682>?8A=8E V 3@0DVG=8E B2>@V2 2 V=D@0G5@2>=><C 4V0?07>=V ?@8 282G5==V >19є:BV2 
:C;LBC@=>W A?04I8=8 7 :>;5:FV9 <C75W2 ':@0W=8. 
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The aim of this paper is to study and analyze the main historical stages of the evolution of artwork examination in 
the infrared range, outline current trends, and discuss possibilities of applying infrared radiation in technological research. 

The research methodology is based on a comprehensive scientific approach and uses general scientific methods 
of scientific knowledge, including generalization, synthesis, induction, and deduction. 

Results. The article discusses the evolution of artwork examination in infrared radiation, from the discovery of 
infrared rays, the appearance of sensitized photographic films, the development of methodology and its implementation 
in museum research practice to the digital cameras and computer technologies application. The background, 
peculiarities of development, and capabilities of infrared photography and reflectography in reflected and transmitted 
light, infrared luminescence method, and false-color infrared imaging were analyzed. Modern trends and prospects for 
the application of infrared radiation in the examination of artworks are highlighted. 

Novelty. The article discusses the evolution of the application of infrared radiation in artwork research for the 
first time. It was demonstrated that the advancements in research capabilities and the expansion of the art objects 
examination in the infrared range were due to the development of techniques and technology.  
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The practical significance. The information provided in the article contributes to a deeper understanding of the 
evolution of the artwork examination in the infrared range, increases knowledge of the method's capabilities, and promotes 
the development of practical applications of infrared imaging in the examination of Ukrainian cultural objects. 

Key words: infrared radiation, history of development, infrared reflectography, infrared luminescence, false-
color infrared imaging, technical photography. 
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