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1; li\JTRODUCTION 

. The information 'abo~t thetra~k~ ~f the char~ed i>ar.tiCies in the ·nuclear emulsion is 
of the three-dimension (3D) character and application of the picture pr~cessing algo
rithms develope(i for the .plane object's 111 2 I to 3D-obJects was' considered as questiona
ble duri~g a': long. time. Only in _.198'1 a new technique of nuclear emulsion viewing and 
processing was proposed i 3

: to:·in~n:lase the productivity of the searching for particle 
tra~ks. To 'this end~ n~Clear em'u'lsio'n layer is illuminated by the convergent b·eam of 
light wi,th its foc~s in _th~ pi~ne wh'iire the FT-pattern of.the 3D~object is produced. This' 
far field diffraction picture' can be. observed directly ·or .viewed. through a. suitable 
im.aging system. With this te~hnique ·the scanning operation in depth· proved: to be 
completely unnecess~ry. Besides;the x~v scanningcanbe executed with nuclear emulsi
on. in motion. Du~ to these features this approach opens n~w scopes of the automation 

·of the s~arching for particle tracks.· • . · . • · 

. · Nb :infor'matibn about the positio~ of the particle track is lost in the mesooptical 
Fouri~~ t~;nsfcirrn mi~r9scope {MFTM)which contains the meso-optical elem~~t with 

· ring re~ponse 14
-

7 
i. Quite 'recently the MFfM with one-channel photodetect~rs has 

. beentested.expe'rim'e~tally18 • 9 1
• Mea~while the features of the very early FT micro-

scCJ'pe13 
1 

an; left ·unknowniri full scop~. . . · · · ·· ·• ... · ·· 
·In this paper the FT microscope of the direct observation of the tracks of the 

charged pa~tiCle~ i'n 'nuclea; em~lsion is described. The term "direct observation" means . 
tha1: no 'imaging .eleme~ts are prese~t in this nontraditional microscope and no images 
are viewed by the' 'operator or by' the photocamera .. The only object of the registration 
and the, only ~o~r6e of the information about the particle tracks in the nuclear emul.si
on is the pictureof the 2D~FT of the straight line particle·tr~ck. The signals from the 
array. of m ph~todetecto~s 'disposed iust behind the ·narrow transmitting slit undergo t.he . 
radicallynew digital proce~sing 1 in acc6rdance with the working flow chart given in this 
paper. The general theory of t~is n~w device is presented. The net effect ofthe propo
sed processing algorithms is di~cussed. Th~ no.ise immunity of this de~o~ice is.demonstrat: 

.ed. The results of the experiments with robust registration of the par~icle trackswith 
low ionization level are presented. It is 'shown _that with such a system we can detect the 
particle tracks with linear density of 40 silver. grains per100 11m and with initial signal
to-noise ratiol :3. The recommendations for the searching for the particle tracks of low 

ionization level in the nuclear emulsion by means·of the FT microscope of the direct 
observation are described. 

J
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-1 11 ...... ' . 1Jtt51110!5!1t - ..... ' 



2. FOURIER TRANSFORM MICROSCQPE 
OF THE DIRECT OBSERVATION 

Fig.1. Schematic diagram of the Fourier 
transform .. (FT) microscope of the di
rect observation: 1 - source of the con
vergent light beam, 2 - FT-plane, 3-

-.transmitting slit, 4- array of:5 photo· 
detectors, 5- array of the. amplifiers, 
6_...;. interface, 7- computer, 8 -X-Y
stage, 9 - rotating fork. 

The schematic diagram of the Fo
urier transform (FT) microscope of 
the direct observation is shown in fig.1. 
The developed nuclear emulsion layer 
N.E. is illuminated by the convergent 
light beam from the source 1. The FT 
of the straght iine particle ~rack in 'the. 
ho~izo~tal plane perpendicular to the 
optical axis of the microscope is pro
duced· in the' FT pla~e 2. The trans~ 
mitting slit 3 and the'a~nw of~ ·pho
todet~ctors 4 just behind th'e narrow 
'transmitting slit 3 are the. onl·/ele-
ments of the detected unit of this. 
microscope .. The signals form photo· 
detectors 4 are amplifi~d by the array 
of m amplifiers 5, digitiz~d inthe'inter-

' ' • 1 ' -~ • •• 

face 6 and then stored in the Compu-
.· ter 7. Th~ X-Y stage 8 with a rotating 

fork 9 are two mechanical elemimts of 
this. microscope. The digitized signals 
from · m photcidetectors 4 undergo 
various . algorithms' described below. 
We see that. no imaging elements '~re 
indeed present in the FT microscope 
of the' direct ~bservation. . .. 

The working fiow chart of the de, 
vice which define some new possibllity 
of our system is shown in fig~ 2.The 
purpose of this chart 'is to search for 

·the particle tracks with giv'en orie.nta· 
tion angle E>x y and with very small dip angle E>z :::::: o:The X-Y stage 8 is moving stepwise 
in the direction chosen perpendicular to the expected orientation of the particle track · 
to be searched for; ' ' . . . . • 

Under the initiating signal START the X-Y stage 6 movesthrough one moving 
step equal to 10 Jim. The digitized photosignals tram m photodf'tectors 4 undergo· 
two processing algorithms:· . ' 

. a) multiplication of all m photosignals, Pr(x); · 
b) exstraction of the m·th root Pr(x), my Pr(x); 
i:) averaging of photosignals, M(x). 

. -- ::-:·.-~~-.. . . . ...;.·) 
j, !\Z'!!~~"~' !.:~t-:-J.:.;t!~~~ l 
Zi ~~'-'~tf_:;G~:;_.~~ •'tiHiw~~ri l 
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Fig.2. Working flow chart of the device. 

~ I --~··. ''-' 

SCANNING 

fig.3. The proposed processing algorithn 
of the output signa~s from photodetector~ 

The m photosignals, li(~L i = 1,2, .. ,m, product signal Pr(x) and the averaging signa' 

M (x) are stored in the computer 7 .. 
If no end signals are issued. the X-Y stage 6 performs one morestep in Xdirectior 

and the whole procedur~ is repeated. If an end ~ig,nel is pr~se~t-th·e··x-'r' s~~~·e· 6. move~ 
backward into ,the start po~ition. Between two adjacent. sca'nn{ng. ~p~ratio~s tlie op~,r~ 
tor changes m'annually the angular position. of the rotating fork 9 with angular i~~re 
ment •· LlE>x y. 

. The proposed processing operations accomplished in the computer.] are shown ir 
fig.3.•AII sampled signals li(x), i = 1,2, .. ,m, from m photodetectors are multiplied fo1 
each x. The product Pr(x) is compared in amplitude with the given comparison level P 0 

If the product.Pr(x) for some pointx is smaller than the comparison level P0 the outpu: 
signal ,will be equal to p 0. If the product Pr(x) exceeds the comparison le'..iei, p O• it: 
real value· Pr(x) is stor~d unchanged in the computer ril~mory. Th~seope~atibns an 
repeated for all positions ~f the. X-Y . stage at . Y 0 and withou~. s~an.;ing .~.lon! 
Z-coordinate. . .. 

The output signals l(x) , Pr(x) and M(x) represent the array of the 1 D-scans in th1 
frame x, E>x y. The typical number of X-scans is about 200 imd the.number of the dif 
ferent discret E>x y ori~ntatio.ns is about 20. At the last stage the 20-plot with axis x 
E>x y is calculated and displayed on the computer ~onsole. 

3 



3. GENERAL THEORY 

.., 
., .., 

.., 
., 

h 

·We will consider the net ef
fect of our new proc~ssing algo
rithms. The illuminated region 
for whichthis theory is adequate 

. is shown in fig.4. Here a is the· 
width. of the illuminated· region, 
h is the thickness of..the develo

·ped nuclear 'emulsion layer. and 
...J D is the length of the illumina

D. 

Fig;4. Illuminated region of the' FT~micro~ 
scope of the direct observation: h.:...: thick-· 
ness of the 'nuclear emulsion, a ...: wid~h of ' 
the illuminated region, D- length of.the 
illuminated region, ili/1 -angular selectivi
ty of the illuminated region. 

ted region. The width of the FT
pattern of the horizontal particle 
track is equal to 

Aw= ~ 
D' (1) 

where A. is the wavelength of the 
lignt and H is the distance from 
the nuclear emulsion N.E .. to 
the FT plane 2'in fig.1. The dif
fraction picture is extending from 
the diffraction angle ed = 0 ~ 
the diffraction angl~ edmax:::::: d' 
where d is the effective width of 
the straight line particle track. 
The transmitting slit 3 in fig.1 of 

·the width A is placed in theregi-
on of this diffraction pattern. 

The length of th( working 
part of the transmi_tting slit 3 is 
equal to L and the average dis-

tance to the optical axis of the microscope;is equal to R
0

• . . 

Let us consider the end results of the proposed processing algorithms' for the. case 
whim 'the signal from the particle track, s. at the output of each photodetector is much 
smalle·r.than the noise signal, N, from siiver grains rando~ly distributed in the nuclear 
emulsion. · · . · . . . . . 

· The intensity of the noise signal N in each of m photodetectors is equal to · 

N = N0 · ± a ( N), 
(2) 

where N0 is the average noise and q (N) its dispersion. Thel intensity of the signal from 
the particle track, S, is equal to · 

4· 

1 

1 

. ! 

" 
S=S0 ±a (S), (3) . 

where S0 is the average value of the 
signal S and a (S) its dispersion. Here 
we suppose that both signal and noise 
are random functions with gaussian 
distributions. Under some real condi
tions of the searching for particle 
tracks of low ionization level the linear N • 

density of the silver grains is ,equal 
to_ ·.; = 30 per 100 ,um, whereas the 
noise N from the whole illuminated 
region is equivalent to 105 ·.silver 
grains. ·F~r D =· 3 m~ . we have: . •. . ., .. · 
S0 = 900, o(S) = 30, a(N) = 300. The 

l(x) 

G:::S•N 
2 2 . 

6'G)=6 (S)+6(N) 

following inequality is taking place: 
0 ° w(l) X 

a(S) <a(N) <S
0 

<N
0

• (4) 

These expected signals _ani ~hown 
in fig.5, where l(x) .is the light inten
sity gath~red by some photodeiector 
with X-Y stage· in the p~sitjon (x,y~). 
As a(N) > a(S) we assume o(S) :::: 0. 

Fig.5. Expected signal from the photode
tector for particie track of low ionization 

. level: S - signal, N - noise, G - observed 
signal, a(G), a(N), a(S)- the correspon
ding dispersions. 

The first experiment which has bee~ performed with our microscope must clear 
up the statistical nature of th~ no_ise N(x). We have found that th~ dispersion of the 
product of the noise signals from m photodetectors, 

TI'(N) =ll-~, 
· · .k=l ·.Nom . ,(5) 

has the following property: 

(6) 
2 . 2 ·2· 

an (N) = L a k . (N) = m o (N) 

. .,.._ .. 

with <k: = J (N) for all k = 1,2, ... , m. This fact shows that the noise N(x) is indeed a 
noncorrelated random variable. This simplifies the treatment of the problem. 

In the case of the processing algorithm with a chain of a transformations: 
sampling-'> multiplication of m-signals .... extraction of the m-th root, 

we ~eceive the foii~\'Vlng net .result: · · · 

·N0 ±a (N) multiplication No ±vm · a(N) 

extraction of the m-th root 
1 . 

N 0 ± V m- a (N). .. ; (7) 
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2. FOURIER TRANSFORM MICROSC9PE 
OF THE DIRECT OBSERVATION 

Fig.1. Schematic diagram of the Fourier 
transform (FT) microscope of the di
rect observation: 1 '-- source of the con
vergent light beam, 2 - FT-plane, 3-

·transmitting slit, 4- array of 5 photo
detectors, 5- array of the. amplifiers, 
6 _ _:_ interface, 7- computer, 8- X- Y
stage, 9 - rotating fork. 

The schematic diagram of the Fo
urier transform (FT) microscope of 
the direct observation is shown in fig.1. 
The develope-d nuclear emulsion layer 
N.E. is illumimited by the corwergent 
light beam from the source 1. The FT 

. of the straght iine particle ~rack in 'the
horizontal plane per'pendicular to the 
optical :axis of the microscope is pro
du~ed .in the FT pla~e 2. ·The trans
mitting slit3 a~cl the arrc:iy of~ pho
todet~ctors 4 just behind the narrow 

·transmitting slit 3 are the only 
1 
ele· 

ments of· the detected unit of this. 
microscope. The signals form_ photo· 
detectors 4 ~re amplifiedby the·array 
of m amplifiers 5, digitized iri thtiinte'r~ 
face 6 and then stored ill the co~pu~ 
ter 7. Th~ X·Y stage 8 with a r~tating 
fo~k 9 are two mechanical elements of 
this microscope. The digitized signals 
fr"am · m photod~tectors 4- undergo. 
various algorithms· described below. 
We see. that no imaging elements 'are 
indeed· present in the FT microscope 
of the direct observation. . 

The working flow chart of the de· 
vice which define some new possibility ' 
of our system is shown in fig. 2. The 
purpose of this chart is to ·search for 

. the particle tracks with given orie_nta-
tion angle E>xy and with very small dip angle 8z ~ O.The X-Y stage Sis moving stepwise · 
i_n the direction chosen perpendicular to the expected orientation ofthe particle track· 
to be searched for; . . .• 

Under the initiating signal START the X-Y stage 6 moves through one moving 
step equal to 10 pm. The digitized photosignals from m photodPtectors 4 undergo· 
two processing algorithms:· - . 

-a) multiplication of all m photosignals, Pr(x); · 
b) exstraction of the m-th root Pr(x), my Pr(x); " 

c) averaging of photosignals, M(x). 
' ~-..:........-~~.--: . .• ~ : '-. .;;J 

~ !\~~~..:!. ~·"t-:{· ;-tht1.'M·~ 1 
1. ~lL!~~s;:~~~·w~~!irt t 
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Fig.2. Working flow chart of the device. 
fig.3. The proRosed processing algorithm 
of the output signa(s from photodetectors. 

The m photosignals, li(x), i = 1,2,.,,m, product signal Pr(x) and the averaging signal 
M (x) are stored in the computer. 7. _ 

. If no_end signals are issued_the X-Y stage 6 performs one more step in X direction 
', . ' -· .' ., , ' ., '· ., ' ,:··· •'· :;::..-·. "•\. ':\·' .,-. 

and the whole procedure i~ repeated. If an end signel is pr~sent th~ ?<-Y stage 6m~yes 
backward into, the start position. Between two adjacent scanning operations the opera
tor changes mannually the angular position of the rotating fork 9 with imgular in~re
ment A8xy. 

The proposed processing operations accomplished in the computer. 7 are shown in 
fig.3: 'All- sampled signals li(x), i '= 1 ,2, .. ,m, from m photodetectors are multiplied for 
each-x. The product P·r(x). is compared in amplitude with the given comparison level P0 • 

If the product-Pr(x) for some pointx is smaller than the comparison le~el P0 the output 

signal will be equal to P0 • If the product Pr(x) exceeds the comparison leve1J;0 ,its 

real v~lue Pr(x) is stored unchanged in the computer rllemory. Th~se operations ar~ 
repeated for all positions of the- X-Y stage at . Y ~ and without. s~a~n.Ing along 

Z-coordinate. 

The output signals l(x) , Pr(xf and M(x) represent the array of the 1 D-scans in the
frame X, 8x y. The typical number of X-scans is about 200 and the number of the dif-

- \ . . 
ferent discret 8x y orientations is about 20. At the last stage the 20-plot with axis x, 
8xy is calculated and displayed on the computer ~onsole. 

3 



In the case·of the normalized signals from m photqdetectors with 

I (x) · 
i (x) = = (1 ±a) +s. (8) 

No 

and 

a= 
u (N) 

No 
s = ___§L 
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Fig.6. Photographs of the particle tracks 
used in the experiments: 1) neon neclei, 
2) proton' with linear density of 100 sil
ver grains per 100 jJ.m, 3) proton with 
linear density of .40 silver grains per 
too P.m. 

(9) 

...J 

6 

. Fig.?. Photographs of the FT-patters 
of the particle tracks presented in fig:6. 

1\ 
.j 

r Jl 

J 

we have 

(1 ±a) + s · multiplication- (1 ±.j m · a) +ms 

extraction of the m-th root" · ( 1 ±:V:) + s: (10) 

The noise dispersion is getting y m times smaller under these transformations. 
Meanwhile the same result can be attained by the averaging of the primary signals 

ik (x), k = 1,2, ... ,m, from m photodetectors. This conclusion follows from the fact that 
normalized dispersion of the noise a<< 1 and signals-to-noise ratio s << ·1 as _well. As 
these relations a~e typic~ I ones in the searching for the particle tracks of low ionization 
level we may offer another, third, algorithm for suppressing of the noise dispersion by a 
factor of y m .. For this purpose we must gather noncoherently .all components of the. 
diffraciton light' which pass through the transmitting slit. This can be done v,;ith the help 
of the light guide comb, which directs all the light into one photodetector. 

4. EXPERIMENT 

. . . 
·The test expetimentnNere performed with particle tracks of three types (fig.6): 

1) tracks of high ioniZation level: accelerated neon nuclei_ of the impulse 4.5 Ge.;l/c 
per nucleon, 2) tracks of low ionization level: protons with linear density of 1 ()Q silver; 
grains per 100 pm, and 3) proton track with linear density of 40 silver 'grains per 100 /.im, 
The photos of the FT-pattern of these particie tracks in the nuclear emulsion with lm" 
mersion oil under the cover glass are .shown in fig.7. . ~ / 

The:sigrials from eight neon nuclei observed in the MFTM with one channel photo· 
detect6rs '.s 1 are shown in fig.8. The positi~ll of these particle tracks is represented 
schematically in· fig.9 in the frame of the marking grid. To the right from the particle 
_track ~'8" i~ fig.8. we see a group of the seco~dary particles whl~h go pa~allel to the axis 
of the beam of_ prtma~y neon nuclei. These sh~w~r particles are shown schematically in 
fig.19. Their 'parameters are presented in "Jable 1, where n is the linear density of silver 
grains per J 00 pm, Z -.the depth coordinate :Of the particle track in the center of the 
marking grid square, and 0z is .. the dip angle of the p~rti~le ·t'rack.> ' . . •.· ·:.; :· \ " .· .. 

. . ' '• ' '·.''' 

.1 2 34 56 7 8 

Fig.B. Signals of the neon. nuclei observed iri the MFTM ~ith one chim~el photode~ . 
tectors 1s 1 • . · 
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Fig.9. Position of corresponding neon nuclei in the frame of the marking grid. 
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Fig.10. Schematic position of the shower partie/; tracks in tfie frame of the mark-
ing grid which are to the right from the neon nuclei track "8" in ·fig.B.. . . 

TABLE 

TRACK .8 a b cc· d 

n 00 111 112 111 120 

z.l!"' 85 75 83 % 77 

e, . 0 0 .46 .61 2.76 

L__x_. I!"" -36 29 244 300 402 

" f g 

115 38 120 

146 106 69 

.46 1.22 :23 

450 485 493 

h 

108 

6 

.61 

740 

i I 
112 I 

30 

.46 

860 

·8. 

The structure of the signals of 
the neon nuclei tracks "5" and "6" 
in fig.9 is shown in fig.11 in the 
frame X, exv. 

The output signals I i (x) sam~ 

pled for some orientation angle 
ex y. versus transversal coordinate 
X, i = 1,2,3,4,5 with X-scale in 
mm are shown in fig.12. The pro-

0.<4 
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o:35 

E 0.3 

0.25 

] 0.2 <> 
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0.151 

0.1 

0.05 
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-'0.05 
1.3 1.-4 

I• 

1.5 1.6 

NEON 

. ~ 
244 I) 

~<#*(;**]A&>! 

1.7 1.8 
0 

TetoXY 

1.9 2 2.1 2.2 

Fig: 11. 2D-plot of the two neon nuClei tracks in the frame of X, ex y coordinate axes. -

duct signals Pr
1 2

· · 
3 

(x) and· Pr
1 2 3 4 5 

(x) are presented in fig.13: In fig.14 in; th~ 
I I , , I , , 5 . . 

same graph we show the 5th mot from the product ~ignal yPr 
1 

+s (x) and the average 
signal M (x). which are seen to agree with each other in accordance witti general theory 

. described in § 3. of this paper. 
The most pronounced result of our experiments is the 20-plot in (X, ex y) frame 

with two peaks of the particle track "f" with linear density of 115 silver grains per 100 
,Jlm and of particle track "g" with linear density of 38 silver grains per 100 jlm (fig.15).: 
The X-Y stage' position was incremented by 5 Jlm. From fig.15 we may concl~de that 
the p~rticle tracks with linear density of ~ 40 silver 'grains per 100 Jlm · can .be clearly. 
detected in our 'microscope with initial signal·t~·noise ratio in the average signal M (x) 

being equal to S/N .::=: 1 :3~ 
lriconclusion it should be emphasized that in spite of the fact that two proc~ssing 

algorithms, giving M(x) and my Prm (x), are indeed the equivalent ones for weak particle 
tracks, it is advisable to follow the recommendations which follow by using our FT-mic: 
mscope of the direct observation for searching for the particle tracks of low ion·ization 
level. - . . . 

At the first stage the digitized output signals from all m phot?deiectors are .mult.i~ 
plied to produce the product signal Prm(x). At the second stage the product signal 
Prm(x) is compared.withcomparator level P0 chose!l in accordance 1.\'ith.equation 

P0 =:= Nr!'r :+- k·a (Ntr). (11) 

- where N0 Pr is the average noise component in th~ product signal Pr m (x), ;(N 0 Pr )isthe 
dispersion of.thenoise signal N0 Pr and· kis the number ~hich must be chosen by trials 
and. erro~s in' the range k = 0,5+5. At the third stage we extract the m-th root from the 
new signal Pr(x) which has undergone the comparator operation described above. 
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Fig.12. Typical output signals lj(X}, i = 1,2,3,4,5,versus X coordinate: 
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b) ... 14 (x)~--15 (x). 

From fig.15 we may estimate the angular and the spacial resolution of the device: 
A8x v ::;:: 12' and AX = 20 Jlm. It should be emphasized that axis of the rotating fork. 
in our experiments does not coincide with optical axis of the microscope. Because of 
this the symmetry axis of the particle track contour in 20-plots in figs 11 arid 15 does_· 
not go parallel to the 8xv·axis: 
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Fig.13. Typical product signalsPr1 2 3 (x) (a) and Pr1 2 3 4 5 (x). (b). 
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low ionization level, A= 10 Jlm. · 

2 

mm. 



79 xS~m 

60 

50 

40 

30 

20 

.10 -·· 

0 
0 

.J 

2 4 6 8 

.. 

-

10 

5' 
1...-;:__J 

12 

Fig.15. 2D-p/ot in the frame of X, 8x y coordinate axis with peaks produ
ced by the proton tracks "f" and "g" (see fig.10}. 
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6aTycos IO.A., CopoKo Il.M.,TepelUeHKO B.B. 
4ly'pbe·MIIIKpOCKOn npRMOrO Ha6ntoAeHIIIR 
AilR RAepHO~ .cPOT03MYilbCIIIIII 

. ' 

E13-91-427 

On111caH -''Q>ypbe·MIIIKpocKon npRMoro Ha6ntoAeHIIIR~' AilR cneAOB 3apR>t<eH-
HbiX 'laCTIIIU. s RAepHo~ Q>oT03MYilbCIIIIII. AaHbl pa6o'lllle TeKylUIIIe rpaQJbl U.IIIQJpo
so~ o6pa6oTKIII clllrHanos c Macc111sa Q>oTonpllleMHIIIKOB, pacnono>KeHHbiX Heno
cpeACTBeHHO 3a Y3KO~ nponycKatolUe~ 11.1enbto s nnocKOCTIII 4lypbe. npiiiBeAeHa 
o611.1aR TeOpiiiR 3TOrO HOBOro ycTpO~C.TBa. 06~y>KAaeTCR pe3yilbTIIIpytolUIII~ 3QJ
Q>eKT npeAilO>KeHHbiX anropi!ITMOB o6pa60TKIII. noKa3aHo 3KCne~IIIMeHTailbHO, 

' 'ITO C nOMOlUbiO TaKO~ CIIICTeMbl Mbl MO>KeM 3aperi/ICTplllpOBaTb CileAbl 'laCTIIIU. C 
IlliiHe~HO~ nnOCKOCTbiO 3epeH <:epe6pa B 40 Ha 100 MKM np_lll Ha'lailbHOM OTHO· 
weHIIIIII clllrHan? K wyMy, pasHoM _1 :3. On111caHbl peKoMeHAaU.IIIIII no no111cKy cne
AOB 'laCTIIIU C Mana~. IIIOHIII3aU.IIIe~ B iRAepHO~ QJ(H03MYilbCIIIIII np111 nOMOlUIII 
Q>ypbe·MIIIKpOCKona npRMOrO Ha6ntoAeHIIIR. . . 

Pa6oTa BblnonHeHa.s I1a6opaTop111111 RAepHbiX npo6neM 0111AII1; 

.Coo6meme 06'be,lUUieHHoro HHCTH;y.Ta l'l.llePifbiX HC~e,nOBaHHH • .lly6Ha 1991 

Batusov Yu.A., SorokoL.M., Tereshchenko V.V. 
Fourier Transform Microscope 

of the Direct Observation for Nuclear Emulsion 
. ., 

E13-91-427 · 

"The Fourire TraJl~form (FT) microscope of the direct observation" for 
tracks of charged particles in the nuclear emulsion is described. The working flow 
charts are given of the digital processing of the signals from the array of pho
todetectors disposed just behind the narro~ 'transmitting slit in the FT plane. 
The general. theory of this new device is presented. The net .effect of the propo- · 
sed processing algorithms is discussed. It is shown experimentally that with such a . . 

system we can detect the particle tracks with linear density of 40 silver grains 
per 100 pm with initial signal-to-noise ratio 1:3. The·recommendatiom for the 
searching for the particle tracks of low ionization level in the nuclear emulsion by 
means of the FT microscope of the direct observation are" described. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. 
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