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1. BBEAEHHE 

3neKTpOHHO-$oTOHH~e n~BH~ /3~fl/, BW3~BaeM~e raMMa-KBaHTaM~ -, 

-t~1I /rK/ AOCTaT04HO 60nbW~X 3Hepr~~ (E y ~ 100 M3B), pa3B~BaIOTCR np e-: 
{~ ...~ ~My~ecTBeHHO BAonb HanpaBneH~R ~Mnynbca nepB~4Horo rK /Aanee:,~ ~.,/,'. 

~~ ~ OCb pa3B~T~R n~BHR - OP /. Ha oCHoBaH~~ paaee norryveunux Hat-H-i 
, tI, 

~:j.l: 3Kcnep~MeHTanbH~X AaHHWX 11-31 MomHO O~eH~Tb OTHoweHHe CpeAHHX",;>f ~ ') \ ~t' 
',i 'j nOnepe4HblX pa3MepOB P nHBHR /T.e. B HanpaBneH~~. nepneHAHKynRp­

~: ~.,"" HOM K OP/ K ero cpeAHe~ npOAonbHO~ gn~He pa3B~T~Rt /T.e. BAonb 
OP/. OHO COCTaBnReT np~MepHO 0,25 npH E y ~ 100 M3B ~ YMeHbwaeTcR 

'''. Ao - O, 1, kor [Ia E y =:: 300 O M3B. n03TOMY AnFl ne r e KT~poBaHHR xec TKHX 
... .,'/ I'K OCIlOBHoe 3Ha4eH~e HMelOT nponons aue pa3Mepbl 3et>fl. BMeCTe c TeM 

) np~ HccneAoBaH~H MHomecTBeHHoro 06pa30BaHHR raMMa-KBaHTOB B~CO­
KHX 3HeprH~, KorAa co3AaBaeMwe ~MH naB~HW MorYT 4aCTH4HO nepe­
KpWBaTbCR, 4T06w HaAemHo onpeAeDHTb 3HeprHIO rK,Heo6xOAHMO 3HaTb 

/" nonepe4HYlO CTPYKTYPY nHBHe~. 60nee Toro, TaK KaK npOAonbHwe pa3­
J, Mepbl AeTeKTopOB xec r xor-o r aMMa-~ 3nY4eH~R orpaHH4eHbl (.$ 5 -;-1 OpaA . en J, 
\J, H, cneAOBaTenbHO, Ha4HHaR c HeKOToporo 3Ha4eHHFI 3Hepr~H E y raM­

Ma-KBaHTeJ, BHYTPH perHCTp~PYIO~ero 06beMa AeTeKTopa B cpeAHeM 
I~ 

'. 

~ 

r , 

,r 1", 

CTaTHCTH4eCKH YMe~aeTCR nHWb 4acTb c03AaHHoro HM nHBHR, HH$opMa­
~HR o nonepe4HWX pa3Mepax 3~n MomeT cy~ecTBeHHO nOM04b o~eHHTb 

BenH4HHY Ey . B 06nacrH me cBepxBwcoKHX 3Hepr~~ 3HeprHIO raMMa­,I I 
I 

KBaHTOB MomHO 6YAeT BoCCTaHOBHTb npaKTH4ecKH n~Wb Ha OCHOBaHH~ 

AaHH~x o nonepe4HO~ CTPYKType 06pa30BaHHWX HMH naBHH. 
B HaWHX 60nee paHHHx pa60Tax !1-~6wn~ nonY4eHw nepBwe KonH­

4eCTBeHHble pe ayns r aru o noneueuaoa pac npeneneuau cpeAHHX HOHH3a­

I

~HOHH~X noTepb /c~n/ nHBHeB~X 3neKTpOHoB H no3HTpOHoB /Aanee:
 
3neKTpOHOB/ B 3~n, c oaaaaaesux rK c 3HeprHe~ E y = 60 -73000 M3B.
 
B Ka4eCTBe HcxOAHoro 3KcnepHMeHTanbHoro MaTepHana Hcnonb30BanHCb
J" 
CHHMK~ c 26 n KceHOHOBO~ nY3wp~KOBO~ KaMepw/KnK/O~R~ IV H 180 n 

I KnK ~T3et> /MocKBa/ 151 . ~3MepRnHcb CYMMapHwe npo6erH /CO/, 

I 
l'

I' '1,,1' i\ l r( E y. t , p) / i\ t !\ p , nHBHeBblX anek rpouoe , Ha6nlOAaeMble BHYTP \;1 

npRMoyronbHVoKOB c KooPAHHaTaM~ (t, t + At ) snons OP H (p, P + i\p)? 
nepneHAHKynRpHo K OP, B nnOCKOCTH· npoexuau CHHMKa. KaK õuno no­
Ka3aHO nYTeM MoAen~poBaHHR Ha 3BM 3neKTpOMarHHTHoro KaCKaAHoro 

r 
H' npo~ecca/61 , cK nponop~HOHanbHW cooTBeTCTBY~~HM HOHH3a~HOHHWM 

nOTepRM /I,m/, i\Ie(E y' t , p)/~ti\p . r .e . 

i\Ir(Ey,t,p)
\ f; (Ey • p I' t) - ~~e(E~~~-L 

7J t. P -------- /1/ 
'I, i\t~p i\t~ 

~ 

a'''(.''''\I'' .. ,.~i\ V,l1CTH+yT \ 1.~ P6~e,[uméit~!>IH HHCTliTY,-r, fI)],~pHhIX HCCne.o.OB8.HHH )ly6Ha, 1986. 
'."':"~ídX M{:"." 2" ~slu.1 

E:.l".\C'_ id.. , ~'rf=HÃ 
11. .. 
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rAe 1t,p - K03$$H4HeHT npOnOP4HOHanbHOCTH, KOTOP~~ c T04HOCTb~ 

Ao HeCKonbKHX np04eHTOB He 3aBHCHT HH OT E y , HH OT KooPAHHaT 
(t. p) • npH pacue rax õsrrto npHHRTO, 4TO ~t = 2~p =0,6 p an i eri , 
C Y4eTOM K03~$H4HeHTa YBenH4eHHR npoeK4HH H306pa~eHHR 3$n B 
nnOCKOCT~ 3KpaHa H B npeAene AOCTaT04HO 60nbWHX pa3MepOB KneTKH 
pecrpa (~t ;::"[ H Ap >- p) COOTHoweHHe /1/ nepeXOAHT B COOTHoweHHe 
Me~AY CYMMapHblM npoõe roa nHBHeBblX 3neKTpOHOB L R H 3H~prH~ E y 
rK, HHH4HHPy~~ero naBHHY /7.8/ : 

E y a . L R, /2/ 

rAe a = 0,59+0,02 M38/MM. 
~3 ycnOBH~ Ha6n~AeHHR H306pa~eHHR cneAOB 3neKTpOHOB nHBHR B 

nnOCKOCTH 3KpaHa B~TeKaeT cneAY~~ee COOTHoweHHe Me~AY nnOTHOCTb~ 

BepORTHOCTH c~n, fp(E y , p l t ) ,0npeAeneHHO~ B nnOCKOCTH npOeK4HH, 
H COOTBeTCTBYIO~HM nacnpeneneuaea BepORTHOCn1 Cl--in Fp(Ey,plt) BHYT­
pH xons ua 06beMOM ~ V = 2rrp~p~t /3/: 

dpfp(E y ' p l t) 2 r Fp (E y' p I t) /3/o yll_(p/p)2 

rAe AnHHa p paAHyca-BeKTopa B nnOCKOCTH, nepneHAHKynRpHo~ K OP, 
OTC4HT~BaeTCR OT OP. 8enH4HH~ f p H Fp 3anHCaH~ B BHAe ycnoBH~X 

BepORTHOCTe~, 4TO n03BOnReT eCTeCTBeHH~M 06pa30M npeACTaBHTb npo­
CTpaHCTBeHHOe pacnpeAeneHHe c~n B nHBHRX /2/ . TaKHM 06pa30M, ec­
nH annpOKCHMHpOBaTb c~n, H3MepeHH~e B nnOCKOCTH CHHMKa KnK $YHK­
4He~ f~ (E , p I t) ,TO HCKoMOe pacnpeAeneHHe cun, conepxamec 
nOnHYIO HH~OPMa4HIO O nOnepe4HO~ CTpYKType 3$n, MOmHO nOnY4HTb KaK 
peWeHHe HHTerpanbHOrO ypaBHeH~R /3/. 

8 HaCTOR~e~ pa60Te npHBeAeH~ pe3ynbTaT~ HccneAoBaHHR nonepe4­
Horo pacnpeAeneHHR HOHH3a4HOHH~X nOTepb nHBHeB~X 3neKTpOHOB B 
3<l>n, C03AaBaeMblX raMMa-KBaHTaMH c 3HeprHe~ E y = 20073500 M38 H 
3aperHCTpHpOBaHH~X Ha CHHMKaX CO 180 n KnK ~T3<l> /MocKBa/. KaMe­
pa õuna 06nY4eHa rr--Me30HaMH C HMnynbcqM 3,5 r3B/c. 

2. 3KcnE~~MEHTAnbHWA MATEP~An
( 

npH npOCMOTpe CTepeO$OTorpa$H~ 180 n KnK oT6~panHcb cnY4aH 
3et>n, Bbl3BaHHble rK C' 3HeprHe~ E y , 3aKn~4eHHO~ B weCTH HHTepBanax 
3Ha4eHH~,KOTop~e YKa3aH~ B Ta6nH4e.3HeprHR E y onpeAenRnaCb no 
CYMMaprOMY npoõer y nHBHeBblX 3neKTpoHOB /2/. AHanorH4Ho, KaK H 
paHee 61, B Ka~AoM cnY4ae H3MepRnHCb: 1/ nOTeH4HanbH~e AnHH~ 
pa3BHTHR L po t , OTC4HT~BaeM~e OT T04KH KOHBepCHH nepBH4Horo rK, 
BAonb OP, AO KOH4 a perHcTpHPYIO~ero 06beMa KaMepbl; 2/ MaKCHManb­
H~e AnHH~ pa3BHTHR nHBHe~ t m ax , T.e. paCCTORHHe OT T04KH KOH­
BepCHH nepBH4Horo rK AO Ha6nlOAaeMoro KOH4a naBHHbl, BAonb OP. 

·2 

Ta6J1H1.J;a 

l{HCJIa N y o t-o õp aumrx CJIYtIaeB JIHBHeH, BbI3BaHHbiX raMMa-KBaHTa­

MH c 3HeprHeJ:i E y • ~ Ey ~ nnrpnna 3HepreTWleCKoro mrrepa an a • 

t ~ ax (E y) - HaH60JIbJIlaH P;JIH BbI60pKH C06bITHH 3<l>JT n aõrnonaexaa 

,lJ,JIHHa pa3BHTHH JIHBHeH. N ~ - tIHCJIa c.nyu ae a JIaBHH, xo'r opsre 
yP;OBJIeTBOpHIDT YCJIOBHID /4/. 

Ey~ ~Ey 210 310 555 1125 2125 3375
 
/M3B/ . +20 +30 +55 +125 +125 +125
 

Ny 35 36 97 158 52 38 
-

t* 
max 12 16 20 20 21 24 
/pap;.ep;./ 

N* y 33 32 49 75 20 8 

nOCKonbKY pa3Mep~ 180 n KnK ~T3<l>, oc06eHHü ee npOAonbH~e pa3Mep~, 

AOCTaT04Ho BenHKH /25,7 x 11 x 10 paA:eA.~/, TO B~60pKa cnY4aeB 
naBHH, AnR KOTOp~X B~nonHReTCR ycnoBHe 

L po t (Ey ) 2: t~ax(Ey), /4/ 

B 3Ha4HTenbHO MeHbwe~ CTeneHH nonaepxeue 'B03MO~HbIM HCKa~eHHRM, 

CBR3aHH~M c orpaHH4eHH~MH pa3MepaMH AeTeKTopa. 3AeCb t~ax(Ey) 

03Ha4aeT HaH60nbwee AnR B~60pKH 3Ha4eHHe t max , cooTBeTCTBYIO~ee 

AaHHO~ 3HeprHH 4Hcna Ny oT06paHHblX nl1BHe~ H 4Hcna N * r ex H3E y• . Y 
HHX,KOTop~e YAOBneT80pRIOT ycnoBH~ /4/,npHBeAeH~ B Ta6nH4e.TaM me 
AaHbl 3Ha4eHHR t "m a x (E y) 

80 ac ex r ex cnY4aRX 3<l>n, AnR KOTOPbiX crtp aaenrúrao ycnoaue /4/, 
6~nH H3MepeHW B nnOCKOCTH 3KpaHa, KaK paHee /~3,'6/, CYMMapH~e 
npoõer u nHBHeBblX 3neKTpOHOB, ÂLr(E y: t , p)/L\.tL\.p , npH4eM ~t=2~p.::' 

=0,6 paA.eA. / 6 / • MHHHManbHoe 3Ha4eHHe AnHHW npoeK4HH npo6era 
nH BHeBblX 3neKTpOHOB, pa3nH4aeMblX Ha CHHMKax, coo r ae r c raye r . nopo­
rOBO~ 3HeprHH HX perwc Tpa4HH E o = 071,5 M3B. Ka K yme ynOMHHa-:-: 
nOCb, cn c T04HOCTblO AO HeCKonbKHX npoueHTOB oT06pa~alOT HOHH3a-' 
4HoHHble nor epu nHBHeB~X 3neKTpOHOB, fp (Ey,pi t) =o ÂLe(É y·,t,p)/L\.t8p,
BHYTPH napannenenHneAa, nepneHAHKynRPHoro K nnOCKOCTH npoeK4HH, 
pe6pa «oropor o nepecexaor 3TY nnOCKoCTb B T04Kax (p; p + Ap ) B Ha­
npaaneuua , nepneunaxynapuoa K OP ~ (t : t + Â t) anons OP.

• 
3. PAcnPEAEnEH~E c~n B nnOCKOCT~ npOEKU~~ 

Ha pHC. 1-6 noxaaaau pacnpeneneaua c~n, ~Le(Ey,t,P)/~t~p , 
B 3et>n, B~3BaHH~X rK c 3HeprHe~ Ey , Ha6n~AaeM~e B nnOCKOCTH npo­

-. 3 
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t1Le{E ,t, p)/t:.tcp ~Le(Er,f,P)/L1t~p
PHC. 1. PacrrpeAeneHHe cpeAHHX r
HOHH3aIJ;HOHHb!X rto'r ep s nHBHeBblX (M3B/p azi . eu. 2')Er={1125 :!125) M3B eM3BIp an . eu . 2) ~.=(2125 ~725)M3 B 
3neKTpoHoB B rrnOCKOCTH rrpoeK­ 6 ,.. , - 9 
IJ;HH. fJIYôHHa t pa3BHTHH rranauu 12 
OTCqHTwBaeTCH 0'1' TOqKH KOHBep­

;)
 
t
tCHH raMMa-KBaHToB, HHHIJ;HHpylO·' 

pau. eu. 
~X nHBHH, H HarrpaBneHa BAOJIbt O~.LJLll:JIVI j IIPau.eu. 
OCH pa3BHTHH 3$fl. KooPAHHaTapaA.eA. 
P uarrp anrrerta rreprreHrJ.HI<ymIpHO 
I< OP. flHBHH Bfll3BaHbl raMMa-I<BaH­ -----'- ­p 3 2 o 
TaMH C 3HeprHeH Ey = 210 M3B pau. eu. P 3 2 o 

p an . eu.
B ~AKOM KceHOHe. illHpHHa 3Hep­
reTHqeCKOro HHTepBana BblÔOPKH 

p 2 7 o crrysraea sen 1'1. E y = .!.20 M3B. PHC. 4. To ~e, qTO Ha pHc.l, PHC. 5. To ~e, qTO Ha PHc.1, 
paA.eA. HO gnH Ey = /1125+125/ M3B. HO P.J1H E y = !2125.!.125/ M3B. 

rJ..1J..1 E y . 3Ta 3aBJ..1CJ..1MOCTb 6w­
LJI e(E" t,p)/t1 tt1 P 2 na nonY4eHa nYTeM epJ..1TJ..1pOBaHJ..1R

6.Le (E'(, (p);l1t t1p 2 (M3B/pan. e rt • ) Er=(3375:t725JM3B c~n 3KcnOHeHl.\J..1anbHWM pacnpe­
lM3B/p arr , eu. ) t:.Ee{Er,t,P)/ t1 l tlf E =(555±5S)M3 B 1111rl1.+J:~1') AeneHJ..1eM 151 c urar oa 1'1. t = (M3B/' p an • eu· ) r illl:II!1 rH II d-:~15150~ Ef=(J70 :t30)M3B I = 0,6 paA.eA. MomHO 3aMeTJ..1Tb, 

t 

9 

p 2 1 

15Dh.-l. 6 I 
I 4To npJ..1 AOCTJ..1rHYTo~ T04HOCTJ..1~ t 

3KCnepJ..1MeHTa J..1 CTaTJ..1CTJ..14eCKO­6 pau.9 ro aHanJ..13a 3KCnepJ..1MeHTanbHWXe.o;.ot AaHHWX He Ha6nlOAaeTcfI 3aBJ..1CJ..1­
paA.eA. MOCHl p OT Ey . n03TOMY uene­

pau. eu. coo6pa3Ho nOCTpOJ..1Tb 3aBJ..1CJ..1­
f) ] 2 7 O MOCTb OT rny6J..1HW t pa3BJ..1TJ..1f1 

o paU.eu. nJ..1BHe~ napaMeTpa Po , ycpeA­
HeHHoro no 3HeprJ..1J..1 E y , c 

PHC. 6. Tp ~e, qTO Ha PHc.1, Y4eTOM OWJ..160K epJ..1TJ..1pOBaHJ..1f1o HO AnH Ey = /3375+125/ M3B. oPi I i = 1, ... , 6/:
pa,q.eA. paU.eu. 

PHC. 2. To ~e, qTO Ha pHC. I, 6
- - 2PHC. 3. To ~e, qTO Ha pHc.l, I Pi/(OPi)HO AnH Ey = /310+30/ M3B. HO ~J,nH E y = /555+55/ M3B. i = 1, 161 ;")Po 6 _ 2 

~ l/(op.)eKl.\J..1J..1 BHYTpJ..1 KneTOK pac rpa c KOOPAJ..1HaTaMJ..1 BepWJ..1H (p; p + 1'1. p} J..1 = 1 1 

(t ; t + 1'1. t) . Bce 3TJ..1 pacnpenene-urs YAoBneTBOpvtTenbHo OnJ..1CbIBaIOTCfI t'
<!lYHKl.\J..1eJlt ~l 

3aBJ..1CJ..1MOCTb Po= Po(t) J..1306pameHa Ha pJ..1G. 8. Ee MomHO npeACTa­
f~ (E y ' p ] t) _ exp (-p /p), ~, BJ..1Tb B BJ..1Ae npocTe~we~ annpOKCJ..1MJ..1pYIO~e~ epopMynw:151 

rAe napaMeTp p MomeT, B npJ..1Hl.\J..1ne, 3aBJ..1ceTb OT E y J..1 t . p o = a + f3 t , • 17I 
Ha pJ..1c. 7 npJ..1BeAeHW 3Ha4eHJ..1f1 napaMeTpOB ~ <!lYHKl.\J..1J..1 151 npJ..1 14,50+0, 14/·10-2paA.eA.,rAe a = 14,60+0,36/·10-2paA.eA., f3 = 

pa3HWX rny6J..1HaX t pa3BJ..1TJ..1f1 nJ..1BHeJlt, Anfl Bcex WeCTJ..1 3Ha4eHJ..1~ 3Hep- 2 - - ­x
2 2 

/ 2 2 = 17,5/22. -=. 
54 

http:lYHKl.\J
http:eKl.\J..1J
http:3aBJ..1CJ


-~I' 

12 Ipa:,. CA. 

0.9 

08 

PI1C. 7. 3aBHCHMOCTb OT rJIy6HHbI 
t pa3BHTHR nHBHH llapaMeTpOB ypaBHeH~e /3/ MomHO CBecT~ K ypaBHeH~1O 

~YHKnHH /8/ pacnpe,lJ,eneHHR Bepo­
HTHOCTH cpe,lJ,HHX HOHH3aUHOHHWX 
no-r-epu JIHBHeBblX 3JIeKTpOHOB B 3cI1JI, 
BbI3BaHHbIX raMMa-KBaHTaMH c arrep> 

TJ (x) 
x 

r u(z) 
o VI - z2/ x2 

dz 
-------~­ /11/ 

rHeH E y . llpHMaH JIHHHH COOTBeT­
cTByeT allnpOKcHMaUHH 3aBHCHMOC­

, 
-1 peweH~e xor opor-o ~MeeT B~A /9 I 

TH OT t rrap ar-re'rp a Po = Po (t), 
ycperraetmor-o no 3HeprHH E y • 

!Ol-~--~~PA.l. 
en .' 

101 

PHC. 8. To )Ke, tITO !la pHc.7, 
HO KpY)KKI1 COOTBeTCTBYlOT 
Cpe,lJ,HHM B3BemeHIlblM no_ E y 
3HatIemUIM nap ar-rer-pa P o = 05 

po(t) . 

TaK~M o6pa30M, ecn~ BMec­
TO c~n /1/ paccMaTp~BaTb, 

KaK paaee I 1- 3/, ctJYHK4~1O o 

lt
j

j
 

2 I n (x) Z d TJ (x) dx~ u(z) - [~]o + Z f --[--] -----.-- l. /12/ 
tt x o dx x I 2 2v z - x 

TJ(x)
3AeCb [---] 03Ha4aeT, 4TO Bblpa>KeH~e B cxoõxax õepe rca B T04Ke 

x o 
X = o. nOCKonbKY nonepe4Hoe pacnpeAeneH~e c~n B nnOCKOCT~ 3KpaHa 

'Yl(x)
~MeeT B~A /8/, TO [------] = o. CneAOBaTenbHO, ~3 /12/, /8/ ~ 

/10/ nonY4aeM 
x o 

1 e-piPa (-R_ _ 1) _~d_p__ 
Fp(Ey,plt) = rrp2p~ f 

p Po )2 2 ~ 
p2 

1 
·; 2......_·- /13/ 

f e ~P/po (~ 2) ; - - 1 . d p , 
-2 Po p2rrppo p 

o /2 I PAlI. en , 
nnOTHocT~ BepOATHOCT~ none­

pe4Horo pacnpeAeneH~A c~n B~AHO, 4TO Ben~4~Ha F ~ He 3aB~c~T _OT E y, a ee ycnoauaa 3aB~C~­

B nnoc~ocT~ npoeK~~~, T.e. MOCTb oT t cOAepm~TCR o napaMeTpe Po /7/. KOHKpeTHw~ B~A ctJYHKU~~
 

ycnoBHol:1 BepOflTHOCT~ F MomHO nonY4~Tb nyTeM 4~cneHHoro ~HTerp~­e 
pOBaHHR ctJopMynw /13/. np~ 3TOM AOCTaTü4HO orpaH~4~TbCfl ~HTepBa­

1 -p/po(t)
! (E ,p'l t) ----8 , /8/ nOM 3Ha4eli~i1 p <5Po/T.e. AO -4 paA.eA., puc , 8/. 
p y Po (t ) ~HTepecHo oT;eT~Tb, 4TO ecn~ B Ka4eCTBe pacnpeAeneH~fl c~n B 

nnOCKOCT~ 3KpaHa B3flTb, KaK paHee 11~3~ ctJYHKU~1O faycca: 
rAe Po(t) AaeTCA ctJopMyno~ /7/, TO pacnpeAeneH~e nnOTHOCT~ Be­ 1 _p 2/ 2a 2 
pOflTHOCT~ c~n, Fp (E y; p I t) , B nnOCKOC T~, nepneHA~KYIlApHol:1 K OP, fp(Ey,plt) = e , /14/ 
MomHO nonY4~Tb, pew~B ypaBHeH~e /3/. v-Z-;;a 

, 
TO ~3 /9/-/12/ nerKO nonY4~Tb COoTBeTcTBYIO~ee aHan~T~4eCKoe Bbl-' 
pa>KeH~e AnA $YHKU~~ Fp , KoTopoe Tome ~MeeT B~A HopManbHoro pac­4. nonEPE4HOE PAcnPEnEnEH~E CHn 
npeAeneH~R:. 

bblno' nokaaaao ! 1/, 4TO nYTeM nOAC TaHOBK~ x = 1 I P. z 1/ p 
~ 

1 e -p 2/ 2a 2
 
Fp (E y' p I t) /15/
 

7](x) ="! (E ,x- 1 I t ), .2rra 
2
 

p Y /9/ 
rAe napaMeTp a onpeAenfleTcfl B pe3ynbTaTe CTaT~CT~4eCKoro aHan~3a 

~ 
3Kcnep~MeHTanbHWx AaHHwx. OAHaKo Bwno~HeHHw~ HaM~ B AaHHo~ pa6o~ 

u(z) - ---
2

F ( E z- 1[ t ) Te aHan~3 nOKa3an, 4TO 60nee npeAn04T~TenbHO~ $YHKy~e~, annpOK­/10/z 2 P y' C~M~pYIO~e~ ~3MepeHHwe ~oH~3aU~OHHwe' nüTep~ n~BHeBwx 3neKTpOHOB, 
flBnfleTCR 3KcnOHeHu~anbHoe pacnpeAeneH~e /8/. ~.
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5. BbiBOAbl 

nony4eHH~e B HaCTOR~eH pa6oTe pe3YnbTaT~ ~ccneAOBaH~R ~OH~3a­
U~OHH~X noTepb 3neKTpOHOB B n~BHRX, B~3BaHH~X raMMa-KBaHTaM~ C 
3Hepr~eH Ey = 20073500 M3B B ~~AKOM KCeHoHe, MO~HO CYMM~POBaTb 

B B~Ae cneAYIOU4~X BbiBOAOB: 
1. PacnpeAeneH~e rp ( E Y' pIt) nnoTHOCT~ aepoRTHocT~ cpeAH~x 

~OH~3aU~0HH~X nOTepb n~BHeB~X 3neKTpOHOB B HanpaaneH~~, nepneH­
A~KynRpHOM K oc~ pa3a~T~R n~BHR, YAOBneTaop~TenbHO on~c~aaeTCR 
3KCnOHeHu~anbHOH $YHKU~eA /8/, rAe napaMeTp ~0 3aB~C~T OT rny6H­
H~ t pa3B~T~R n~BHR. 3TO pacnpeAeneH~e OTHOC~TCR K nnoCKOCT~ npo­
eKUH~, B KOTOPOH nem~T OCb pa3B~T~R naB~H~. 

2. napaMeTp Po npaKT~4eCKH He 3aa~c~T oT 3Hepr~~ E y , a ero 
3aB~C~MOCTb OT rny6~Hbl t pa3B~T~R n~BHR MOmHO annpOKC~M~POBaTb 
n~HeHHOH $yHKU~ e A / 7/. 

3. PacnpeAeneHHe Fp ( E y , p I t) nnoTHOCT~ aepoRTHOCT~ cpeAH~x 

~OH~3aU~OHH~X nOTepb n~BHeB~X 3neKTPOHOB B nnOCKOCTH, nepneHA~­

KynRPHOH K OC~ pa3B~T~R naa~H~, B~pamaeTCR $OpMynoA /13/. 0HO 
OTHOC~TCR K 3neMeHTy o6beMa A V = 211p 6. p At , r,4e p - An~Ha paA~Yca­

aeKTopa, OTC4~T~BaeMaR OT Or H pa3B~T~R n~BHR. 
B 3aKn~4eH~e aaToP~ a~pama~T 6naroAaPHOCTb A~PeKTOPY flBTA 

M.r.Me~epRKoay 3a nocTORHH~A ~HTepec K pa6oTe ~ nOAAepmKy, a TaK­
me fl.H.rony6eBOH ~ 3.fl0HUKOH 3a noMO~b npH ~3MepeH~R X ~ KOA~PO­

aaH~~ 4~cnoaoro MaT ep~ana. 
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PyKon~c b nocTyn~na a ~3AaTenbcK~A OTAen 
16 AeKa6pR 1986 roAa. 

CnoBHHCKJIA 8, H AP • P 1-86-810 
Donepeqaoe pacn~eneHHe HoHHsaQHOHHYX 
DOTep• B SD8KTpGHHo-toTOHHWX D8BHHax, 
HHHQHHPYeMWX raNNa-KaaaTaMH c sneprHeA Ey • 200+3500 MSB 

BwnonHeHN HSMepeHHJI HOHHSaQHOHitbiX DOTepb SHeprHH /HD/ sneK­
TpOIIOB H DOSHTpOHOB 8 SD81CTpOitHO-«jjOTOIIIIbiX na8HH8X, 8biSDaHHWX 
raMMa-KaaHTaMH c sHepraeA Ey • 200+3500 M38 8 .aAKOM KceHoue, 
B pesyn•TaTe npo8e~euuoro cTaTHCTKqec~eoro aHannsa sKcnepHMeH­
Tan•awx ~aHHWX nonyqeHw DpOCTWe BWpa.eHHR, 8DDPOICCHMHp~e 
p•cnpe~eneHHe cpe~ HD 8 HanpaaneHHH, nepne~KYDRpHOM K OCR 
paSBHTHJI DHBHJI, HCTOqHHICOM 3XCDepHMeHT8DhHOro M8Tepaana GwnH 
CHHMXH 180-nKTpoaoA xceHoHoaoA nyswp&KoBoA KaMepw HT~/l~cKaal, 
odnyqeaaoA w--MesoH8MH C KMDYDhCOM 3,5 rsB/c, 

PaGoTa BbiDODHeHa B naaop&TOPHH awqucnHT8DhHOA TeXHHXH 
K aaTOMaTHS&QHH OHRH K 8 HH~THTYTe 4HsHKH Bapma8cxoro DODHTex­
~ec~eoro HHCTHTYTa, 

Coo&ueue OCfMalmeHHoro ac:'DIT)'ta ~epHwx accneaoUHd. Jly&q 1986 

Depeao~ O.C.BHHorp~osoA 

Slowi&ski B. et al. Pl-86-810 
Lateral Distribution of Ionization Losses 
in Electromagnetic Showers Initiated by Gamma-Quanta 
with the Ey • 200+3500 MeV Energy 

The measurements of ionization losses (IL) of electron and 
positron energy in electromagnetic showers initiated by _gamma­
quanta with the EJ • 200+3500 MeV energy in liquid xenon 
has been performe • Simple formulae approximating experimental 
data concerning average lateral. IL are obtained . As a source 
of experimental material pictures of the 180 liter xenon bub­
ble chamber ·(ITEP, Moscow) exposed in a beam of ,- mesons 
with the 3.5 GeV/c momentum are used. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR and at the 
Institute of Physics of the Warsaw Technical University. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


