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1. BBE,lJ,EHHE 

CToxaCH14eCKI-1~ xanax r eo 3J1eMeHTapHb1X npO~eCCOB, 1-13 KOTÓPblX 

COCTOI-1T 3J1eKTpOHHO-~OTOHH~~ J1I-1BeHb 13~nl, B~3BaHH~~ raMMa-KpaH­

TOM 1rKI AOC TaT04HO BblCOK\IIX 3Heprl-1~ (E y 2: 100 M3B), npl-1BOAI-1T K 

3Ha4I-1TeJ1bH~M ~J1YKTya~I-1~M 60J1bWI-1HCTBa ero xapaKTepl-1CTI-1K: 41-1CJ1a 

4aCTI-1~ 1-1 1-10HI-13a~1-10HH~X nOTepb B AaHHOM 3J1eMeHTe 06beMa, yrJ10B~X 

xapaKTepl-1CTI-1K, npOCTpaHCTBeHH~X pa3MepOB 1-1 AP. rJ1aB~a~ npl-141-1Ha 

3TI-1X ~J1YKTya~l-1i1 CBOAI-1TC~ K TOMY, 4 TO BblCOK03HepreTI-14eCKI-1e ane«­

TPOH~ Tep~~T 60J1bWY~ yacTb cBoe~ 3Heprl-11-1 Ha 1-13J1Y4eHl-1e He60J1bWOrO 

41-1CJ1a rK C 3Heprl-1~MI-1, CpaBHI-1M~MI-1 C 3Heprl-1~MI-1 1-13J1Y4aeMo~ 4aCTI-1~~. 

npl-1 AeTeKTl-1pOBaHl-11-1 rK no c03AaBaeM~M I-1MI-1 J1I-1BH~M ~J1YKTya~l-1\11 

xapaKTepl-1CTI-1K 3~n nBJ1~~TC~ OCHOBH~M I-1CT04HI-1KOM OWI-160K B onpeAe­

neHl-11-1 3Heprl-11-1 rK. ,lJ,eJ10 B TOM, 4TO 1-13-3a ~J1YKTya~l-1~ npOAonb~~X 1-1 

nonepe4HWX pa3MepOB 3$fl, a TaKme AJ1I-1H~ KOHBepCl-11-1 rK, 06pa30BaB­

wero naBI-1HY, B nc r cxr ope KOHe4HWX p aaaepos BbIAeJ1~eTC~ nl-1Wb 4aCTb 

nOJ1HO~ 3Heprl-11-1 J1I-1BH~, no KOTOPOi1 Tpe6yeTc~ BOCCTaHOB\IITb 3Heprl-1~ 

nepB\II4Horo rK. "3aAa4? cy~ecTBeHHO ocnomH~eTC~, KorAa HeT B03Mom­

HOCT\II BOCn0J1b30BaTbC~ AOnOJ1HI-1TeJ1bHWM\II" CBeAeH\II~M\II 06 I-1CT04HI-1Ke 

perl-1CTp\llpyeMwx rK IKaK, Hanpl-1Mep, B CJ1Y4ae pacnaAa "cr~ 2y 1-1J11-1 

~ • 2y 1 \IIn\ll HeB03MomH~ KaJ11-16pOB04Hwe 1-13MepeH\II~. ,lJ,onOnH\IITenbHWe 

MeTOA\II4eCK\IIe TPYAHOCT\II B03HI-1Ka~T np\ll per\llCTpa~\II\II ABYX 1-1 60J1ee rK 

OAHOBpeMeHHO, KorAa c03AaBaeMwe I-1M\II J1I-1BH\II 4aCT\II4HO nepeKp~Ba~TC~. 

B HacTo~~ei1 pa60Te npoBeAeHO I-1CCJ1eAOBaHl-1e ~nYKTya~~1i1 1-10H1-13a­

~\IIOHHbIX no r ep s nVfBHeBblX 3neK,TpOHOB \11 n03\11Tp'OHOB l,Qanee: 3J1eKTpO­

HOBI B 3~n, c03AaHHblX rK" c 3Heprl-1ei1 Ey = 200 -:- 3500 M3B B ml-1AKOM 

KceHOHe. 3KCnepI-1MeHTaJ1bHW~ MaTepl-1aJ1 6wn n0J1Y4eH Ha CHI-1MKaX 180 J1 

KceHoHoBoi1 nY3~pbKoBoi1 KaMep~ l,QaJ1~e:KnKI ~T3~ IMocKBa/, 06J1Y4eH­

HOi1 ir: -Me30HaMI-1 c \IIMnynbcOM 3,5 r3B/c. 

MeTo,Q\IIKa KnK AaeT B03MomHoCTb ,QeTaJ1bHO npOCJ1e,QI-1Tb \11 1-13Mepl-1Tb 

npo6er\ll nl-1BHeBWX 3neKTpOHOB B nnOC~OCT\II CHI-1MKa. KpoMe 3Toro, pa3­

Mepbl 180 J1 KnK ~T3$ ,QOC TaT04HO BeJ1\11 KI-1 125, 7x11 x 10 pan , e,Q.3 1I 4TO 

n03B0J1FleT 1-13Y4aT b c TPYKTYPY J1\11 BHei1 ,QO 3Heprl-1\11 E y .::: 4 r3B 2/. > 

2. 3KCnEP~MEHTAflbHW~ MATEP~An 

'tb'\tZhdt:'Hd~n KiICTnyT' 
.A~lI~\-dA H,.r~ Jt':;l::Hl1uzl I 



- -- - - -

Ta6JUUJ;a 

tIHCJIa N y oTo6paHHbIX crryxaea JIHBHeH H qHCJIa Ny TeX H3 HI1X, 

KOTOpbIe yP;OBJIeTBOpHIOT vcrroamo /2/. t~ax (Ey ) - MaKCHMaJIbHaH 

AJlfl nannoã BbI60PKJi Ha6JIIO,JJ;aeMaH ,JJ;JIHHa pa3BHTHH JIHBHH, BbI3BaH­

nor-o raMMa-KBaHTOM c anepr-neü E y 

Ey /M3B/	 210 310 555 1125 2.125 3375
 
+20 +30 +55 +125 +125 +125
 

Ny	 35 36 97 158 .52 38 
-

Ny*	 33 32 49 75 20 8 
-

t * max (E y) 12 16	 20 20 21 24 
/pa,JJ;. e,JJ;. / 

TeKTopa, 6~n~ M~H~ManbHbl. C 3TO~ ~enb~ AnR KamAoro n~BHR ~3MepR­

n~~b: li CYMMapHaR An~Ha Ir np06eroB n~BHeB~X 3neKTpOHOB B nnoc­
KOCT~ npoexuau ; 21 MaKC~ManbHaH Ha6moAaeMaR 'Ha CH~MKe An~Ha I~n~, 

4TO TO me caMoe, rny6~Hal pa3B~T~R n~~~R, t max , OTC4~T~BaeMaR 
OT T04K~ KOHBepC~~ 'nepB~4Horo rK, BAonb HanpaBneH~R ero ~Mnynbca 
IAanee: OCb pa3B~T~R n~BHR - op!; 31 nOTeH~~anbHaR An~Ha pa3B~­

T~ff 3<1>J1, L po t , r , e. oacc roauae OT T04K~ KOHBepc~~ nep aavuor-o rK 
AO T04K~ nepeceveuua OP co cTeHKo~ KaMepbl. 3Hepr~R E y rK, ~H~-' 

~~~py~~ero n~BeHb, onpeAenRnacb no <1>opMyne 

E y = a·IR,	 /11 

rAe a = 0,59+0,02 M3B/MM /3,4/, CYMMapHW~ np06er 3neKTpOHOB naB~­
Hbl I R nponop~~oHaneH I r , np~4eM K03<1><1>~~~eHT nponopuaouaneuoc­
T~ OA~HaKOB AnR Bcex cnY4aeB 3<1>J1, TaK KaK.c6rnacHo Kp~Tep~RM npo­
CMOTpa, op nem~T B nnOCKOCT~ CH~MKa. M~H~ManbHaR pa3n~4aeMaR Ha 
CH~MKe AnMHa cneAOB n~BHeBWX 3neKTpOHOB 3aKn~4eHa B ~HTepBane 

1+3 MM, 4TO 3KB~BaneHTHO noporoBo~ 3Hepr~~ ~x per~CTpa~~~, paB­
HO~ E o = 0+1,5 M3B.' AnR Ka}J{Ao~ BbI60PK~ cnyvae a 3<t>n, COOTBeTCTBY­
~~e~ AaHHOMY ~HTepBany 3Ha4eH~~ E y , onpeAenRnaCb MaKC~ManbHaR 

AnR 3TOIIt BbI60PK~ Ben~4~Ha t*max (E ). B AanbHe~weM aHan~3~pOBa'­

n~Cb n~Wb Te cnY4a~ 3<1>J1, KOTopwe YAOBneTBOPRIDT ycnoB~ID: 

L po t ? t*max(E y ) .	 12:/ 

C4~TaR nepBOHa4anbHwe Bw60PK~ C06WT~~ cnY4a~HwM~ ~ gocTaT04HO 
penpe3eHTaT~BHwM~,MO}J{HOYTBepmAaTb,4To Ha B~60pKax Tex cnY4aeB 
3$J1, AnR ~OTOpWX BwnonHReTCR CooTHoweH~e 12/, KOHe4Hwe pa3Mepw 
KnK npaKT~4eCKH He CKa3WBa~TCR. 4~cna Ny Bcex oT06paHHwx CO~W­

~ 

T~C1 ~ 4~cna Ny TOJlbKO r ex ~3 H~?<, AnR KOTOpblX cnpaaennaao ycno­
B~e 12/, np~BeAeHW s Ta6n~~e AnR scex weCT~ paCCMaTp~BaeMWX ~H­

TepsanoB 3Hepr~~ E y . TaM me YKa3aHW COoTBeTCTBYID~~e 3Ha4eH~R 

t*max(E y). 
B KamAoM cnY4ae n~BHR ~3MepRn~Cb B nnOCKOCT~ npoeK~~~ CH~MKa 

cyMMapHble np06er~ n~BHeBbIX 3neKTpOHOB ICn/, ~L r (E y' p, t) I ~ p ~ t, 
Ha6n~AaeMble B kne r xax p ac rpa c KooPA~HaTaM~ (t, t + ~ t ) snons op 
~ (p, p + A p ) nepneunaxynapuo K OP. KaK õuno nOKa3aHO paHee /2/, 

onT~ManbHWM~ c T04K~ 3peH~R pa3MepOB ~ T04HOCT~ onpeAeneH~R cn 
RBnRIOTCR 3Ha4eH~R ~ t = 2 Ap = 0,6 pan , eA., npa KOTOPblX cpeAHRR 
OTHoC~TenbHaR ow~6Ka ~3MepeH~R cn CoCTaBnReT - 0,20. 

nYTeM MOAen~poBaH~R Ha 3BM KacKaAHoro 3neKTpOMarH~THoro npo­
~ecca, ~H~~~~pQBaHHoro rK c 3Hepr~e~ E y = 200+3500 M3B, 6wno YC­
TaHOBneHO, 4To OTHoweH~e cpeAHe~ Ben~4~HW ~OH~3a~~OHHWX nOTepb 
3Hepr~~ n~BHeBbIX 3neKTpOHOB Ic~ml ~E(E)IO p,t) I Ap ~ t , aune-: 
nReMO~ BHyTp~ napannenen~neAa, npoeK~~e~ KOToporo Ha nnOCKoCTb 
CH~MKa RBnReTCR xne rke pac rpa nnouians ID ~ P ~ t, K COoTBeTCT BYlOl1\e~ 

e~ Ben~4~He cn ec r s noCTORHHaR Ben~4~Ha .,., t,P Ic T04HOCTb~ 

AO HecKonbK~X npo~eHToB/, He 3aB~cR~aR H~ OT E y , H~ OT KoopA~­

HaT (t, p) 

~L:(Ey,p,t)_~E(E~:.2_ I const • 131.,., t,p 
t.\t~p ~tt.\p 

Pac-re ru 6bln~ aunoru-eau AnR ~t = 2!\p = 0,6 pan c en , 4~cneHHoe 

3Ha4eH~e K03<1><1>~~~eHTa .,., t,p COBnaAaeT co 3Ha4eH~eM K03<1><1>~~~eHTa 

a B 11 I, ecru- Y4eCT,b cpenace YBen~4eH~e cnenos n~BHeBblX anekrpo­
HOB a npoexuua 3KpaHa. Bonpocu MOAen~pOBaH~R OTHoweH~R 131 ona­
c auu B /2/ 

3. <1>nYKTYAU~~ npOAOnbHoro PA3B~T~~ 3<1>n 

B Ka4ecTBe Ben~4~HW, xapaKTep~3y~~e~ <1>nYKTya~~~ npOAonbHoro 
pa3B~T~R 3<1>n, ~eneco06pa3Ho B3RTb, KaK B Haw~x 60nee paHH~X pa­
60Tax /5/ , BapMa~l-1~ a ArrA/A Aon~ A ~OH~3a~~OHHwX norep s Ha 

rny6~He f A pa3B~T~R nMBHR, Ha KOTOPO~ BWAenReTCR B CpeAHeM B B~­
ne ~n nona A noru-oã 3Hepr~~ naB~Hbl. n'p~ onpeneneaaa 3Hepr~~ rK 
no C03AaBaeMWM ~M~ n~BHRM ~MeHHO 3Ta Ben~4~Ha ~rpaeT OCHOBHY~ 

pons IHanp~Mep, /6/ I. ' 
Ha puc . 1 npenc r aaneua 3aB~C~MOCTb Bap~a~~~ a A (tA) I A OT A 

AnR weCT~ 3Ha4eH~~ 3HeprM~ E y rK, ~H~~~~PYID~~X naB~HW. MO>KHO 
3aMeT~Tb , 4TO np~ AocT~rHYTo~ T04HOCT~ 3Kcnep~MeHTa <1>YHK~~R 

f(A) He npORBnReT 3aB~C~MOCT~ OT 3Hepr~~ rK, B ~H­aA(t ) = 
A 

r ep s ane E y = 200 +3500 M3B. AHanor~4Hbl~ pe3YJ1bTaT qbln HaM~ no­

3'. 
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r PHC. 1. BapH.:1U:IHI o A (tA) / A (pari •.~ 

o lOXÓp 

_. 

• E~= (3375±125)M'3BÕArll',J 
gOJIH A HOHH3aU:HOHHbIX no r epr, en , )t(2f25:!:125J,M'3BA x 

<;7 (1125! 125).M'3B JIHBHeBWX '3JIeKTpOHoB, cdOTBeT­


o,8~ o (S55 :!: 55J ~1'3 B cTBymmeH AJIHHe pa3BHTHH 3$fl, 5,
 7.0t; (310 ± 30),M3B na KOTOPOH B cperraen BbIgeJIHeT­
0,71- o (2 fO :!: 2O) M'3B 

CH B BHAe HOHH3aU:HH AOJIH A
 
rrOJIHOH 3HeprHH naBHHW. flHBHH
q6 • 6fBW3BaHW raMMa-KBaHTaMH c '3Hep­

QS rHeH E y B )KHAKOM xc enone , °5 6 7 . 8/n.Er 
0.5

5 
AnHHa t pa3BHTHH 3$fl H3MepHeT~ E((M3B)

I,.t·Q~ CH BAOJIb OCH JIHBHH. 
PHC. 2. 3aBHCHMOCTb cpeAHe­ PHC. 3. To ~e, QTO Ha pHc.2, 

0,3 
! 

xaanp a rnuaor-o p aaõp oca cp err­ HO AJIH BapHau:m'1 o t / t H , -
HeH AJIHHbI t , at H nrapnnsr P. o p 0p I P . ArrrrpoKcHMHpymIIJ:He

Q2 
pa3BHTHH nHBHeH OT 3HeprHH l1JYHKU:I1H ortpene.ne asr l1JopMYJIaMHJ1Y4eH paHee 171 Anfl II1HTepBana, E c oanaiouurx HX raMMa-KBaH­ /7/11 /9/. IEy = 60+3000 M3B. 3aBII1CII1MOCTb yQ/L TOB. IlOHMbIMH JIHHHHMH n ao õp a-: 

O 
~ 
vo a A(tA/A OT A annpOKCY1MlI1pOBa­

I I , , , 
I ex )KeHbI cooTBeTcTBymIIJ:He armpo x ­

O O,f 0,2 0,3 0.4 0,5 0.6 o. 7 0.8 0.9 A. nacs B II1HTepBane A <;. /0, 1 ; CHMHpYlOmHe cPYHKU:HH /6/ H /8/.
0,95/ $YHKl..(lI1e~ 

°t/t a t + f3 t . lnE y • /7/ 
1 a 1/2 

a - / A == 1- ln ------ I /4/ a t = 1,53.:!:.0,73, /3 t = -0,05.:!:.0,11, X~í4 0,02/4, E y supaxeao
A(t.A) b A( t) 

B M3B. 

r ne a /1 ,02.:!:.1 ,3 10-5 
/ E y , b 13, 6.:!=1,3, 

Ã( t)· 
E 
1 

f ft(E y • r)dr; 4. ~nYKTYAU~~ nonEPE4Horo PA3B~TH~ 
y o 

/2/ AHanOrIl14HO, KaK B cnY4ae npoAonbHoro pa3BII1TII1fl nIl1BHe~, $nYK­
f t - oacnpeneneaae c~n snons OP • oblno r aiose YCTaHOBneHo, 4TO 

Tyal..(lt1lt1 nonepe4Horo pacnpeAeneHlI1fl 1I10HII13al..(1I10HHWX nOTepb 3neKTpOHOB
Benll141t1Ha 3Hepnl1t1 E(t) = A(t). E y , TepfleMo~ B BII1Ae 1I10HIt13al..(II1111 nua­

naBII1HW OnIt1CWBa~TCfl HaMIt1 nocpeACTBOM 3aBHCII1MOCTII1 OT A Bapll1a 1..(111 111 
HeBWMIt1 3neKTpOHaMY1 B Ton~II1He t nOrnOTIt1Tenfl, It1MeeT HopManbHoe 

aA(PA)íA Aonll1 A ~n B cnoe nornOT~Tenfl Ton~II1Ho~ 2p, B KOTOpOM
pacnpeAeneHlt1e C napaMeTpaMIt1
 

B cpeAHeM BblAenfleTCfl Aonfl A cYMMapHblx ~n naBII1Hbl. CTeHKII1 a ror-o
 
- - 2 

E(t) - N(E(t); (oAE(t)) ). /5/ cnOfl napannenbHw OP 111 pacnono»<eHw no pa3Hwe CTOPOHW OT Hee Ha 
pacCTOflHHII1 P . 3aBII1CHMOCTb o A (p A/ A OT ~ npaaeneua Ha PIl1C. 4. 

!KorAa Ã(t) ~ 0,5. 3Aecb E(t) = A(t). E y I' MO»<HO 3aMeTIt1Tb, 4TO Baplt1al..(lI1fl aACPA/A nOCTOflHHa npu AaHHo~ 3Hep­
Ha plt1C. 2 nOKa3aHa 3aBII1CII1MOCTb cpeAHeKBaApaTIt14HOrO pa36poca I 

at cpeAHe~ Anll1HW t pa3BIt1TlI1fl_nIl1BHe~ OT 3Heprll11t1 Ey nepBIt14HOrO rK. I· rll1lt1 E y B It1HTepBane 3Ha4eHIt1~ 0, 1 S A.5 0,65 111 npa YBen1l14eHII1\IÍ AO 

Baplt1al..(lt1R 3TO~ BeIlIt14I11Hbl, a t / t , nplt1 pa3HblX 3Ha4eHII1flX Ey npll1BeAe""" A 6blCTpO yõua ae r • Ho B OTnll14111e OT a Aef A/ 
A Bapll1al..(lI1fl nonepeuaoroI~ 

Ha H,a PIt1C. 3. Ilonyueauue AaHHble MO}/(HO onacar s ripa noxout» npoc rux 
pa3BII1TIt1fl nlt1BHe~ ClI1nbHO 3aBII1CII1T OT 3Heprll1111 E y BW3wBa~~lI1x II1X rK: 

COoTHOWeHII1~: 
C pOCTOM E y naSII1HW CTaHOBflTCfl oTHOCII1TenbHO Bce 60nee KOMnaKTHWMII1

Jr no CBOIt1M nonepe4HwM pa3MepaM.a t a t + b t ln E y /6/ 
Ha PIt1C. 2 lt1 3 1t1306pa»<eHa 3aBII1CIt1MOCTb OT 3Heprll1111 E y cpenue­

2 KBaApaTII14HOrO p asfipoc a 0p 111 aapuauuu a p íP" WIl1PIl1~bl c nos nornOTII1­
.a t = /-6,2.:!:.1,6/ paA.eA., b t = 1,65.:!:.0,26, X 4/.4 1,5/4, 111 

4 5 



2. Bap~1a'-'~fl O" ACPA) IA Aon~ A ~OH~ 3a,-,~OHHbIX nor eps 3Hepr~~ 

n~BHeBWX 3neKTpOHoB, ~3MepfleMoi:1 B HanpaBneH~~, nepneHA~KynHpHoM1~~P@M
ffffff41~ 

Q70 
, , ~ , , , ~ I ~ 
• Er =(J375 ±125)(M3B) f 
x (2125 :±125)(M3B) ; 
'V (1125 :t125)(M3B) ! 
o (555 ± 55)(M3B)
 
.6 (370 ± 30).(M3B)
 
o (270 :t 20)(M3B) 

o~. ~ .1 0.'2 d3 Q4 

,I
 
K oc~ n~BHH, cYl1leCTaeHHo 3aB~c~T OT 3Hepr~~ E y , HO np~ Ka>KAOM
 
3Hal.leH~~ E y OHa coxp auae r noc roa-u-oe 3Ha4el;i~e B ~HTepBane Ey =
 
= O, 1~'0,65 Ip~c. 4/. Kal.leCTBeHHO 3TO 03Hal.laeT, I.ITO c pOCTOM 3Hep­

rlt1~ E y nonepeuuue paaaepu cnos nornoru tena , BHYTP~ xo ropor-o su­
AeIlfleTCH B B~Ae ~OH~ 3a,-,~OHHbIX no r eps onpeneneuuas nons A 3Hepr~~ 

Il~BHfl, CTaHOBflTCfl ace 60Ilee l.IeTK~M~ np~ Bcex 3Ha4eH~HX A • 
3. CpeAHeKBaAPaT~I.IHW~ pa36poc O"~ cpeAHei:1 AIl~HW pa3B~T~H Il~BHH 

pac r e r c E y KaK In E y l$opMYIla 161, p~c. 21. AHaIlOr~I.IHbl~ POCT 
c E y Ha6nlOAaeTcfl TaK>Ke B cnyuae cpeAHeKBaApaT~I.IHOrO paaõpoca a p 
cpeAHe~ W~P~H~ n~BHH, oAHaKo oTHoweH~e a~/a't no nopflAKY BeIl~I.I~­

Hbl paBHO - O, 1 ~ Y~blBaeT c YBeIl~l.IeH~eM Ey Ip~c. 51. 
4. Bap~a'-'~fl O"t It cpenaux nponons aux pa asrepos Il~BHei:1 yõue ae r 

c Ey Ilp~c. 3/, $opMYIla 1711, B TO apeMH KaK aHaIlOr~I.IHaH BeIl~I.I~­

Ha, O"p I~ ,xapaKTep~3Y~l1lafl CTaT~CT~4eCKYIO 1t13MeHHeMoCTb cpeAH~X 

nonepe4H~X pa3MepOB n~BHei:1, YBeIl~I.I~BaeTCH c B03paCTaH~eM E y 
Ip~c. 3 $opMYIla 1911. 

PHC. 4. To ~e, qTO Ha pHC. 1, HO AITH nOnepeqHOro pasBHTHH
 
3~. .
 PHC. 5. OTHomeHHe cpegHeKBagpa­

ÕP~t 

t 
T

t 

I 

TH1.IHOrO p a ccemraa nonepe-mux 

/ a p/H nponorrsnsrx / O" t / pasMe­TenH, BHYTP~ KOToporo BWAenHeTCH B cpeAHeM AonH A cyMMapHwx ~n a15 pOB JIHBHeH, BbI3BaHHbIX raMMa­
naB~H COOTBeTCTBeHHO. AnnpoKc~M~PYlOl1l~e 3T~ AaHHble <!>YHK'-'~~ TaKO­

KBaHTaMH C 3HeprHeli E y = 200..;.­au : 
";'-3500 M3B. 

O"p a p + b ' In E y , p 181 Q10 
B aaxruoue aae aaroou Bblpa>t<alOT2 

a p = l-o, 17~0,241 paA.eA., b p o, 112~0 , 036, X 4/4 = 2,3/4, ~ CBOIO np~3HaTeIlbHOCTb A~peKTOPY 

7 8{nE5 6 IlBTA npooec copy M. f. Mel1lep'HKOBYE/eM3B) r O"p li> a p + f3 p ' In E y , 191 3a ~HTepec K pa60Te ~ nOAAep>KKY, 

2 a TaK>Ke n.H.foIly6eBoi:1 ~ 3.nOH,-,KO~· aa nOMOl1lb np~ ~3MepeH~HX ~ KO­
a p = 0,53~0,48, r-: 0,065~(1,070, x / 4 o, 1/4, E y aupaxe ao A~pOBaH~~ 3Kcnep~MeHTanbHWX AaHHWX.4

B M3B. 
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CnonuucKHft B. H ~p. Pl-86-811 
~nYKTyaQHH HORHSaQHOHHWX DOTepb 
B sneKTpOHHO-toTOHHWX nHBHRX, BWSB8H~ 
raMMa-KaauTaMH c sueprueA Ey • 200+3500 MsB 

, Ha CHHMKax 180 n KCeHOHOBOft DYSWpbKOBOft KaMepw HT~/MOCKBa/ 
oGnyqeHHOft w--M8SOH8MH C HMDYnbCOM 3,5 r3B/c, HSMepeuw HOHHSa­
QHOHHWe DOTepH suepruu sneKTPOHOB H DOSHTpOHOB /HO/ B sneKTpOH 
uo-.oTOHHWX naBHHaX /~/, BW9BaHHWX raMMa-KBaHTaMH C SHeprueft 
Ey • 200+3500 MsB. Oonyqeuw oqeHKH aennquu, xapaKTepus~x 
tnyxTYaQHH pasMepoa 3tn: aapHaQHH ~onH HD •~on• H nepne~Ky­
napuo OCH nHBHR, cpe~ueka~aTuquwft pas~poc H aapHaquH cpe~aeA 
AnHftN H ~pHHW pasBHTHR nHBHR. 

PaOoTa BwnonueHa B naGopaTOPHH ByqHcnHT~HOA TeXHHKH 
H aBTOMaTHS&qKH OHHH H B HHCTHTYTe $HsHKH Bap.aBCKOro nonuTex­
HHqecKoro HHCTHTYTa •. 

Coo&Qene Oct.t.IUIIIIIIIIOI'O lllfC1IITYtl -aepHwx HCC.neaollllllll. JlyCIHa 1986 

Oepeao~ O.C.BHnorpaAoaoA 

Slowinski B. et al. Pl-86-811 
Fluctuations of Ionization Losses in Electromagnetic 
Showers Created by Gamma-Quanta with the 
Ey • 200+3500 MeV Energy 

Using pictures of the 180 liter xenon bubble chamber (ITEP, 
Moscow) irradiated by the mesons at 3.5 GeV/c ionization ener­
gy losses (IL) of electrons and positrons in electromagnetic 
showers produced by gamma-quanta with the Ey • 200+3500 MeV 
energy has been measured. Estimations of quantities describing 
fluctuations of shower dimensions such as variation coeffici­
ent of a part of IL along and perpendicular to the shower 8-iis, 
root mean square, and variation of average longitudinal and 
transversal shower dimensions are obtained. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


