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t ti 
.,1\ L BBe,n;eIme 

B noc~e,n;Hee BpeMH nOHBR~Cb 8RCnepHMeHTa~bHHe ,n;aHHHe /1/ 

no 113yqeHIDO CTPYKTypH umpoRIDC aTMocwepRbIX ~BHe:f;t (IllAJI) xa MaJIHX 

paccToRHHRX OT OCR ~BHe:f;t. B CBR3H C 3THM npe,n;CTaB~eT RHTepec 

pac~eT TpeXMepHHX R,Il;epHO-8~eKTpOMarHHTHHX ~BHe~ C yqeToM xapaR

TepHCTHR YCTaHOBKH ~ aH~3a 3RCnepHMeHTa~HHX ,n;aHHHX. B Hac

r0Rmee BpeMR cymecTByeT MHoro Mo,n;e~e~ pac~eTa R,Il;epHHX H 3~eKTpo

MarHHTHHX ~BHe~ B aTMoc~pe /2/, KOTopHe ,n;OCTaTO~HO xopomo OllH

CHBaroT R, COOTBeTCTBeHHO, n03Bo~T HHTeprrpeTHpOBaTb 8KCnepHMeH

T~bHHe ,n;aHHHe no cneKTpy ~epHO-aKTHBHHX ~aCTHn, cneRTpy ~o

HOB R T.,n;. 

B npe,n;~raeMoft pa60Te B Ka~eCTBe Mo,n;e~ pac~eTa xapaKTepRC

f-
 TRK 8~eKTpOMarHKTHHX ~BHen RcnO~b30~aCb MOHTe-Kap~OBCRaR
 

nporpaMMa /3/ TpeXMepHoro p03HrpHma ~epHo-a~eRTpoMarHBTHHX ~B

I ~ 

HeM B aTMocqepe, OCHOBSHHaR Ha 3KcTparro~H YCKopRTe~bHHX ,n;aH

HHX Ha cBepxBHcoKRe 8HeprHR. 

Pa60Ta nocBRmeHa pac~eTY pacrrpe,n;e~eHHH ueHTp~bHHX ~OTHOC

Tea (3~eKTpOMarHBTHHX ~acTRU) npH HHTerpMpoBaHHH no pa~caM 

R~ 0,4 MH R~ 0,8 MR cnexrpa no nO~HOMY ~CJIY ~acTHU B 

JmBHe OT nepBH~HHX rrpOTOHOB' C Ep ~ 102 + lO? raBo llpOBO,D;RTCR 

cpasaeaae C 8RcnepRMeHTaJIbHHMH ,n;aHHllMH. 

2. OCHoBHHe xapaKTepKcTHRH MoneRM 

n\ llep~H~HY! rrpOTOH BH~eTaeT B cTa~apTHYD aTMoc~py /4/, B 
I 
( KOTOpOft npOHCXO,n;KT B3aKMo,n;enCTBHe no 06H~HOMY 3RcnoHeHUHa~HoMY 

3aKoHY /2/ •. SaBHCHMOCTb cpe,n;Heft MHO~eCTBeHHOCTH 3apRXeHHHX ~c
-~~.,..,~-~~' 
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TRU OT aHeprKR 6paxao~ B ~OrapR~~eCKOM BR~e /5/, a MHOXeCTBeH~ 

HOCTD pacnpe~e~eHa no WoPMY~e K06H-He~ceHa /6/. B ~OM aRTe 

BSaKMO~eftcTBKH Tpe~OBanOCD coxpaHeHHe aHeprRH R HMTIY~ca. C~Ta

~OCD, ~TO qaCTR~ pO~aIDTCH B ~yx 06~CTRX - wparMeHTaUHOHHO~ 

R ITROHRSaUHOHHO~. Cpe~e MHoxeCTBeHHOCTR B 8TKX 06~aCTRX 6pa


~CD R3 /5/ R /7/. 3HepreTHqeCKH~ crreKTp BTOpH~ qaCTHU BH6H


pancH cor~aCHO pa60Te /~/, a pacrrpe~e~~HHe norrepeqHHX HMTIY~COB
 
6~0 aKcrrOHeHUH~HliM ,I(Jlff PJ.. ~ I faB/c, npa PJ. > I faB/c ytmTbl


BMCH pOCT IIonepe~oro mruyJThoa /9/. YlHTerp8JII>HhlI aHepreT~ec

KKft crreRTp nepB~ npOTOHOB HMe~ B~
 

I (Epl = 0,856' Ep-
I ,7 (cM-2c-Iop-I). (1) 

B HaillHX pac~eTax, rrpR npoxo~eHKH npoToHa ~epes aTMoo~PY, 

OT~He BSaHMo~elcTBHH c ~aMH 8TOMOB BOS~ OT BS8HMo~elcT


BRa c HYRnOHaMH He yqBTHEanOCD RS Tex co06pazeHHl, ~o OCHOBHaH
 

.nOM ~o -aeaoaoa; xoropse ,n;aJOT 8~eRTp0ll8rJm'1'HHe .R8c'Ra,D;H, za-sa
 

RpyToro cnezrpa rrepB:KllHHX uporoaoa (1) ~ezaT B 06JIaC'l'H XJ~
 

~,I + 0,4. A B aTol 06~aCTB X oTHome~e /5/ 

l ikl. d 6a.t-t(~)/~ d6eC~} 
6~ d cc 6;' dx 

MaJIO OTJIFmeTCJl 0'1' e~HHrOI. 

3., CxeMe posHrpama XKBHel 

B pesYJThT8Te BSaBNo~elcTBBH npoToBS c aAPOM 8TOMS B03~ 

pox,namOJi {l. -uesOBH (npennozaraeeca, ,'lITO po..-namCJi TonRO tI. ). 
Cor~oHo BSOTOUB'lleCROI BHBapH~HOOTB 'l'peT»Jl ~CT» ~ -MeSOHOB 

C'CIHT8eTCJl g o, ROTolHe .sBJIHI)TCJl Bmn::ta8TOpalfil 8JIeXTpOuaI'BIITHHX 
KaCK8,D;OB. llpOCTP8HCTBeHHoe pacnpenezeaae ~OTBIX B 8Tn RSCK8Jtax 

OIDICJiB8eTCJl ~el Hmo::MypH-Kalta1'1l B a~OKCJIMaItHJI I'palseBa /IO~ 

2 

R 5-2 ( R')5 -ir.5
f ({{ J Ro ) s) ~ C(s)(RJ 'i + R , (2) 

R. o = 95 M,I(Jlff ypoBlr.a: H86JIIO~eHlISI 840 r (nscora 1700 M). 

S1(R)R ,S) RdR=1.o 

11u S orrpe.ne~eTCH no WOPMY~e 

, l 

BOSpaCT XZBHH /10/ 

s=~ (3)
i+2(~) 

. r~e l = T/37,I; Y = 0,081 faB • 

~c~o ~8CTHn B 8~eRTpOMarHRTHHX ~BHRX onpe,ne~ocD no 

WoPMYJIe 
N~ O.?lj 0X.-pt·(1-3!2fus),i 

~fkt(E/~) (4) 

f(N,R,R4l )s) ;:N· {(Q.,Qo)S). 
YqaTHEaJICSI nepexo,nHoft 8~RT, CBSIS8HHHI c HaJIH~eM 6eToHHoft 

RpHmR H~ YCTaHoBRoft R TOJImHHoft CTeHKH eMKOCTR, B ROTOpOft Haxo

~TCH CqHHTRnJIHTOP /11/: 

0,4 ~ S ~' 1,35 R (M) S < 0,4 , S>1,35 

teR) = 5,1 - 1,4 R ° ~R~I,5 °~ R ~ 4,5 

F(Q.} = 3,9 - 0,6 R I,5<R.~2,5 {(R,S):: 5,i2 . R(o,aSS-OS1) 
. " 

~(~) = 3,525 - 0,45R 2,5(R~3,5 

F(Q) = 3,35 - 0,4R 3,5 (R~ 4,5 npa R > 4,5 

F(Q)= 2,45 - 0,2 R. - 4,5 <. R~, 5, 5 
4(Q,S):: r(R)F(Q)= 2,25 - 0,15R. 5,5 <.Q.~ 8,5
 

leR)::: 0,95 (5)
 

YCTaHOBR8 npe,nCTa~eT c0601 CIIJIOillHoft "RoBep" RS 400 .n;e

TeRTopoB, HMeIDmKX pasMepH 0,7 Mx 0,7 M/12/. llOKaSaHHH R~oro' 
.neTeRTopa BH,l{aIDTCSI B aane neasx qzce~ N or °,no 36 (,nMee 

" 
I npOMCXO~T HaCHmeHHe ~eTeRTopa), ROTOpH~, nepeBO.IJ;HTCJl B ~c~a 

''''f ~CTKn no ~oPMY~e 
li: ri-i

M = 9· (I , 25) • (6) 

3 



- - - --r 

~ MCTIO~30Ba~OCD BHpaxeHHe ~ ~CTIepCBB ~oro ~eTeKTOpa, 

TIonyqeHHoe npH H3yqeHEB pe8nDHHX ~Heft /13/: ~PJ 
[M·IC~ 101(~ t~ ~ + O.Of69 +(N-d{4·1~2+ M(2-S~O.?>5r (7) 

) 

;~e TIepBH~ ~eH yqHTHBBeT nyaccoHoBcKHe ~TyanKH nnOTHOCTH, J} 100 
a OCT8nDIDle cnaraeuse -oTIHCHBaKlT paaopoc HH,D;HB:H,Ity8~HHX ~eTeR~-opoB
 

TIO TIOpory H HaKJIOH,Y xapaRTepHCTHKH JIOrapH~~eCKoro TIpeOÓpa30Ba .
 
10.1 

TeJIR, a TaxEe ~CRpeTHOCTD mara TIpeOÓpa30BaTeJIR H pa3Mep CSMoro 

.IJ;eTeKTOpa. 
I ~..M';M+"'J6 AL , 10-2 

r~e AJ. - cJIYl!aibme lIBCJIO, 3a.na~eMoe r-aYCCOBCKIDI pacnpe.lleJleHlleM. 

10·J 

4. Pe3Y~TaTH p03Hrpama 

10-4 
TIo MeTo~e,oDBcaHHol B pa3~eJIe 3,ÓH~ rrpoR3Be~eH p03Hrpum 

~epHO-8JIeKTpOMarHHTHHX RaCK~OB B aTMoc~pe. HaxO~OCD pacnpe

.IJ;e~eHBe IteHTp8JIbHHX IIJIOTHocTe! npR pasma: pa.InlYcax HHTerpupoBS 1CT' 
HHH (no IIJIO~), ~eM.Y COOTBeTCTBOBaJIO cYMMRpOBaHHe ~oTHocTel 

no pa3~0M.Y ~any _~eTeRTopoB. 

10·
. Ba pRC. I R 2 npno,IJ;HTCJI pacnpe.IJ;eJIeHHH IIJIoTHocTel N! 

(0,IJ,llH ,lteTenop, ~c RHTerpJq>OBSHU. ~ 0,4 M), N.. (C;yMM8 

IJJIo'l'Hoc'l'el B .qeTlipex MSRCJlM8JIDHHX ,lteTeK'l'Opax, R~ 0..8 M) R Nc 10-7 

(cneRTp no no~OMY~c~ qaC'l'BIt B ~He). OT60p ~Hel npOISBO

~CH no 60nDmoMY 9Hepro~e~eHBm H8 nxo~ c Çl~0,4 11 (9'1'0 lO·' 
COOTBeToTBye'l' BH60py O,llHoro ,lte'l'eK!'Opa c 60JIldllHM 9HeprOBll,D;e~eHBell). 

llopoI'B 8Hepro~eJIeHHH BH6RpaJIJlCD CJIe)JJJ)lltile: 

6 ~ N -L 13 la'"
 
13 ~ N <:. 17
 
17 "N <:. 20
 
20 ~ N < 24
 o 1 2 3 4 5 ~9
24,N~29 

PIe. I. llBcIxlJepe~BHI eneftp IteB'l'paJIDHHX DJIO'l'Hoc'l'el Nt;:~29 ~ N <: 36 
(R=O,4 11). To'qJQI - .wuome 83 /I/, l'BC'fOrpaJOla - JI8II paclIe'l'.N ~ 36 

4 .5 
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10· dItq Ne) d(lq9) 10-1 

[M-2C-1][M-JC- t ] 

10-'10-+ 

10-& 

10-g 

10-'0 

10-1'\ 

10-11 10-9 

2 3 4 5 1~ 9 
Pac, 2.	 JlHq.pepeHItil8JThm4 oneaep neH'l'pa..ttDma: ILlIoTHocTel N,. 

(R '::: 0,8 ti) (JIeBaH DIRaJIa) I1l ,ItH~peJmB8JIbJIl:l! cnesep 

JmBHel no 'lDICJIY 1I8CTUn (npasaa nma.na). To'1RH - ,1t8BBH8 

lIa /1/, mCTorpaJ8IQ - HaIII paClIST. 

rne N onpenenaeeca no <poPMYJIe (6). lIa pHC. I li 2 Tom 

3KCnepHMeHT8JThHHe ,naHHHe lIS /1/ (nepeHopMRpoB8HHHe Ha MHoxaTe~ 
1/ ~ 1,25, KOTOpbIA ÓW'I ,noó8BJIeH npa nepexoze 0'1' pacnpeneaesaa 

no p K pacrrpenexeazn no ~ p ), mCTorpaMM8 - HaIIl pacser , 

PesYJIDTaTbI paclIeTa HaxO~TCH B cor~cKH c BRCnepHMeHTaHDHHMH' 

,n;àH~f sa HcKJlIDlleBlIeM OÓJI8CTH MaJIHX ~ P . TaRoe pacxoaaeaae 

CBH38nO c TeM, 'tIT0 HCnOJIDaOB8HHa.fI HaMH @rHKI.:om lImmiIMypH-K8MaTll

()I 

rpaAaeHa (2) nnoxo paóOTaeT npH MaJIHX 3HeprHHX, n03ToM,Y HyEHo 

npOHaBO.ItHTll TO'llHH1 paclleT 3JIeRTpoMarJmTHl:lX mIBHel. IIPH HHTerpn

pOBaHRH no TeJIeCHoMY yrJIY B BHpaxeHHH (I) 3~RTHBHHI TeJIecffaI 

yroJl, HaÓJII).naeMI:d~ H8 YCTaHOBRe II~ ÓP8JICJl paBHl:lM 1,7 cp. 

~I ABTOpll BHpaJKal)T r.nyóoKyl) óJIarO,ItapHOCTll r. T•~eilllHY H 

A.E. ~aKOBY S8 OÓCyx,I{eHlI8 nporpaMMll, no ROTOpoA npOHaBO.ItHJIHCll 

~ 
p8Clle~, B.C-.liapam9HKO:ay, ,lI.,lI.,nmnny9BY, B.A. THaeHI'aYS9HY
 

sa oóc~eBBe paÓOTH.
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3 HD1.LfI 1987 rOAa. 
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102fl07"CT~~ B nHBHe OT nepBHqHb~ qaCTH~ C E = r3B. llPOBO
AHTCH cpaBHeHHe C 3KCrrepHMeHTanbH~MH AaHHb~H. 

~a60Ta B~nonHeHa B na60paTopHH B~qHCnHTenbHOH TeXHHKH
 
H aBTÓMaTH3a~HH OHHH.
 

C006~eHHe 06'beAHHeHHOro HHCTHTYTR R:,zxepHbIX HCCJIe,zxOB8HHH. )ly6HR 1987 

rrepeBO~ T.ID.~YM6paHc 

'Arkhestov G.Kh.,. Beshtoev Kb.H. P2-87-S04
 
Modelling of Central Density Spectra OL EAS
 

102tl07 . from Incident Particles with E = GeV 

, Calculations are made for the distributions of central
 
ldens-ities (of electromagnetic particles) by integrating
 
'over radii R ~ 0.4 m and R ~ 0.8 m and the sp~ctrum over
 
the total number of particles in a shower of incident par

102fl07ticles with E = GeV. Comparison with experiment
 
is presented.
 

The investigation has been perforrned at the Laboratory 
of Computing Techniques and Automation, JINR. 
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