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CornacHo pa6oTe [I] npu npoxOEA8HMH aapazeaaoA 

qacTHUH qepea MaHHe OHOBHHHH6 rpaHyns Ha6nmAS8TCH KBaA­

paTHqHaft aaBHCHMOCT» HHT6HCHBHOCTH peHTreHOBCKOrO nepe­

xo~oro HanyqeHHH OT nopeau-<J>a.KTOpa aapaAa. 3To HBnenHe 

aBTOPH yRa3aHHOA pa60TH o6~HCHH~T BnHHHH6M MHOrOKpaTHOro 

pacceHHHH aapHAa. B HaCTOH~eA pa6oTe BHqHcneaa HHTeHCHB­

HOCTb peHTreHOBCKOro nepexo~oro H3nyqeHHH c yqeTOM MHOro­

KpaTHOro pacceHHHH H ITOKaaaao, q~o B ycnOBHHX 3KCil6pHM6HTJI] 

BnHHHHe MHOrOKpaTHoro pacceHHHH Be MOlleT npHB6CTH K 

KBaApaTHqHoA aaBHCHMOCTH. 
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For consideration of high energy elementary particle de -
1) 

teeters Drukier et al. recently have performed an experiment 

realizing the interesting idea of using superheated superconduc­

ting tin granules for generation and detection of X-ray transi­

tion radiation (XTn). For this purpose a wax cylinder 3 mm in 

diameter and 10 mm long was uniformly filled by spherical gra -

nules of radii 'l -:::: 2. 5 Jm. (in another sample 't """ 1. 7ym). 

The filling factor of the granules was - 10%. 

One may show that there were about 108 granules in the 

sample with a distance between the centers of the granules-9ym 

and a particle passing through the cylinder in direction paral­

lel to its axis was intersecting in average ~JOO granules. 

Therefore, instead of granules one can consider the passage of 

the particle through 300 tin plates with "' 30 ./'"' distance bet­

ween each other. 

However, it is necessary to take into account that the pas­

sage of a charged particle through a sphere is equivalent to the 
8' 

passage through a plate only in the case 2 ) when ca/w<<~ 
( ~ is the Lorentz-factor), This condition means that the dimen­

sion of the field Fourier component with frequency c.J must be 

much less than the sphere radius, For <.> equal to 10 keV one 

obtains r<< 105, Let us also note that from the point of. view 
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Jf x:rn production as well as absorption it is quite all the 

same are tin granules in normal or superconducting state. 

Taking into account the wax and tin absorption coeffi 

cients one may show that the photomi with energies ;::::. 1 OlceV 

will be absorbed in tin while the photons with energies ~100 

keV will escape from cylinder without being absorbed. Therefore 

one may roughly asswae that XTR photons in the energy interval 

from 10 to 100 keV will be absorbed in tin granules. 

A charge in the resonance frequency of an LC-circuit 

in which the cylinder was placed has been observed in Hef. l) 

whe;1 a fast electron passed through the sample. This frequency 

change may be conditioned by the XTR absorption in the .granules 

as a result of which some granules turn to normal state. Accor­

ding .to 1 ) at X :s 4.103 this resonance frequency change de­

pends on ~ linearly while in the region "("" 1 o4 this depen­

dence is quadratic. The authors of the world ·1 ) assume that 

such a quadratic ~ dependence is conditioned by the multiple 

scattering effect on XTR product.ion. 

In order to ver~fy this assumption let us calculate the 

radiation spectrum produced by a fast particle in a tin plate 

with a thickness, for instance, 3 y.m. Let the plate is in va­

cuum. In CO!llparison with the real condition vie does not take 

into account the wax medium and assume that the radiation in 

various plates (granules) takes place independently each from 

other. As the estimates of the formation zone l _ength in wax 

show this last assumption is :r;"esonable while the former one 

results in the fact that the number of quanta as well as their 
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t• depenJence l'!i ll be somewhat overestimated. 

llne can takl? int o account the multiple scattering effect 

using the met!}od of' : .. .t.:;dal's kinetic equationJ , 4). ~·or the case 

of semiinfi ·1it "l r~ G C.Lun this is done in the work5) (see also6.)). 

1'!1e formula f ?r the f:'e Cj t.<.ency spectruw of the total radiation 

produced by a n ultra-reletivi:Jtic chare;e in a plate averaged 

over all t h~ possible trajecto~~es is derived in Rer. 7 l(formula 

(30)). ,/ith the help on this ~- Jroula we have cerried out nume­

rical calculation. 

In }'ig. 1 the t hin solid curves present the total radia -

tion. The dashed curves correspond to bre:nsstrahlung produced 

on 3 )lrn. length in infinite: mediurn3). Tha thick solid curves 

are the difference of t hese curves, i.e. the total boundary 

effect of radiation consisting of trans ition radiation and boun·· 

dary effect of bremsstrahlu.ng. The dotted curves correspond to 

the usual transition radiation (wHhout talcing into account the 

multiple scattering effect) produced in a plate8 ). In the fre­

quency region W ~ 40 keV the thin and t~ick solid curves as 

well as dotted curves coincide, i.e. the total radiation in a 

plate coincides with the transition radiation and the latter 

gives Lr,e total boundary effect of radiation. 

'l'he curve J. in ~'ig.2 is obtained by numerical integration 

of the total radiat ion spectra (see Fig.I) in the frequency 

region 10+100 keV. The ~ dependence of this curve can be a p-

o. 48 (' . 1 J 4) . proximated as ~ in the reGion ~ = 0 ~ 10 • Since 

in the work
1

) it is measured just the total radiation producec 

and absorbed in granules one cannot explain the observed x 
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dependence by the multiple scattering effect on XTR production. 

For illustration of the properties of the total boundary 

effect in Fig. 2 it is also given the curve 2 obtained by nu­

merical integration of the spectra of Fig.1 for the total boun­

dary effect of radiationin a significantly much larger frequen­

cy interval, namely from 10 to 105 keV. It is seen that in the 

region ~ =103 t 104 this curve has a linear dependence while 

in the region of larger ~ this dependence gradually becomes 

quadratic. 

-6-

1) 

~'igure Captions 

Fig. 1, Computed differential spectra of radiation produced in 

a tin plate with a thickness of 3 y.rn. for various of 

~ -factor (the numbers on the ctl.rves). 

Fig, 2, Dependence of the total energy of radiation ··in the re­

gion 10 -!- 100 keV produced in a tin plate with a thick­

ness of 3 y.m. on ~ -factor (curve I), The same de -

pendence for the total boundary effect of radiation 

(curve 2), 
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