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LUMINESCENT INTENSIFICATION 

Ye. A. Bukatin 

In the works of the author there have been shown (1, 2) the great 

possibilities of the method of reinforcing weak photographic images by 

the photographing luminous images on a dark background. In these writings 

it was explained that the basic factor which limits the realistic possibilities 

of the method is the illumination of the background - a silvery and ficticious 

fog. 

In all the descriptions of the method of reinforcing by photographing 

in a dark field the illumination of an image to be reinforced is attained 

by lateral radiation, and the illumination is photographed which is caused 

by the scattering of the light by the grains of the image (4-8). If by the 

selection of photographic material and rational treatment it is possible 

to remove almost fully the silvery fog, still the Illumination of the back¬ 

ground brought about by different causes (murkiness of the gelatine, 

mechanical damage to the emulsion layer and base, occlusions which cause 

optical nonuniformity occurring in the emulsion layer and base, colloid 
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sulfur, etc.) it Is practical impossible to eliminate. 

The lowering of the brightness and the interferences of the background 

is possible If the. illumination of the image is effected not by light scattering 

but by luminescence. In the literature there are hints about luminescence 

from silver halides (8). However the conditions of excitation (deep cooling) 

and the wide spectral band of luminescence makes the use of this luminescence 

difficult and little feasible. 

The conversion of the (Silver photographic image Into a luminescent one 

offers practical Interest. 

The luminescent Intersection 

should satisfy the following require¬ 

ments. 
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1. The spectral band of the lumin- 
Spectrum of fluorescence of a silver 

escence of the toned image should lie photographic image toned by thio- 
salicylic acid. 

in the orange, red, or infrared area of 

the spectrum, removed from the zone of the luminescent base and the 

emulsion layer which has the maximum in the area of the blue-violet part 

of the spectrum, and from the zone of luminescence of the toning solution. 

2. The band of luminescence of the toned image should be as narrow 

as posslole for the maximum reduction of the interferences and brightness 

of the background by selective light filters in the photographing. 

The indicated requirements satisfy the images bleached in a solution 

cf mercuric chloride Illuminated by orange light and images of thiosalicylate 

of silver (3). The solutions of thiosalicylic acid and the emulsion layers 
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impregnated with it under UV radiation give a bright blue luminescence and 

silver thiosalicylate which produces a toned image illuminates with a bright” 

blue light in a narrow band of 610 to 640 mu (see drawing). 

Because of the ready oxidation of thiosalicylic acid and its salts the 

process is done in two stages. At first the silver of the Image in the bleach¬ 

ing solution (5- to 20-percent acqueous solution of ferrlcyanide of potassium 

or a ^-percent solution of K3(Fe(CN)g) with the addition of KC1 (or NaUl) 

20 g/i) is oxidized and converted into nonsoluble ferrocyanide or silver 

chloride, and then after flushing out the print is immersed for one to three 

minutes in a two-percent water-alcohol solution (3:7) of thiosalicylic acid. 

After toning the image is washed for some minutes in running water. 

The light-yellow image outained is very stable either for long preserva¬ 

tion or for illumination with visible or ultraviolet light. Such images can be 

used strengthening in a dark field, both as lignt-scattering and as luminescent. 

Literature 

1. Ye. Bukatin. Images of Little Density, Rotaprint edition, TsNIL 
(Central Scientific Research Laboratory), Main Archive Administration, 1959. 

2. Ye. A. Bukatin. Zh. Nauchn. i Prikl. Fotorg. i Kinematorg. (Journal 
of Scientific and Applied Photography and Cinematography), 1964, 9, 161. 

3. Ye. A. Bukatin. Avt. sv. SSSR (Author's copyright, USSR), No. 154, 
475, 14.04, 1962. 

4. V. P. Mikulin. Supplementary Development of Photographic Nega¬ 
tives, 1952, p. 57. 

5. E. Angerer. Wissenschaftliche Photographie (Scientific Photography), 
1952, 137. 

6. O. Croy. Hunderterlei Fotokniffe (Hundreds of Photographic Tricks), 
1945, 144. 

FTD-TT-66-34/1+2+4 3 

.».Mail 



/. :1, Hõrtndqo, Pb n oqr. T. , i9S'i, 90B, 41. 

íí. rtos;;ing, Roger, VerykO.síiern. (Liildrgiin.;) 1.91^2, 1B~ 19. 

PTD-TT- 66-34/11- 2+4 

i1,1!...>; •''■"■'«'w 



0 RG Aí: IZ ATIC N 

DISTRIBUTION LIST 

A.FSC 
TDBDS/CIRC Control 
TDBTL 
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TDBXT 
TDBDP 

AFSC (SCFTC) 
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HEADQUARTERS USAF 

ARL (ARB) 

No. Cys, 
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OTHER AGENCIES 

AID 
CIA 
NSA 
OAR 
PWS 
AEC (Tenn) 
AEG (Wash) 
NASA (ATSS-T) 
RAND 
AFCRL (CRZLR) 
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DEPARTMENT OF DEFENSE 

DIA 4 
ARMY (FSTC) 3 
NAVY 3 

DDG 20 
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