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.llJHI perHcTpaUHH 3JieKTpOHOB ( Il03HTpOHOB) H 7-KBaHTOB BUCOKHX 

::rneprH8 B cflH3H'ieCKHX 3 Kcnep.HMeHTaX 'iaCTO .HCilOJib3 YIOTCSI JI.HBHeBue 

ronocKOil.H'ieCKHe neTeKTOpU (Rr.ll) Ha OCHOBe CBHHUOBoro CTeKJia /l- 4 / 

3HeprHSI o6pa3yIOmerocsr B CTeKJie 3JieKTpOMarH.HTHOro Jl.HB HSI 

H3MepsreTCSI no qepeHKOBCKOMY H3Jiy'ieH.HIO, cyMMapHaSI .HHTeHC.HBHOCTb 

+ 
KOTOporo nponopU.HOHaJibHa IlOJIH08 3Hepr.H.H e- .HJIH 7-KBaHTOB. 

3apsrxeHHUe anpoHu 

TaKxe .H3Jiy'iaIOT qepeHKOBCK.H8 CBeT. XapaKTepHaSI nJI.HHa pan.Ha To pa B 

pa3MepoM 

paccMaTp.HBaeMoro 

3JieKTpOMarH.HTHOro 

T.Hna 

JI.HBHSI/S/ 

onpeneJisreTcsr nponoJibHUM 

H COCTaBJISieT 14-18 

panHaUHOHHUX enHH.HU nJisr 3HepreT.H'iecKoro nHana3oHa OT .en.HH.HU no 

necSITKOB r::iB, 'ITO COOTBeTCTByeT 0,8-1,0 srnepHUX nJIHH. Il03TOMY 

HHTeHCHBHOCTb qepeHKOBCKoro 
± 

CBeTa OT rr -Me30HOB, per.HCTpHpyeMaSI 

KaJiopHMeTpoM, He nponopuHoHaJibHa ::iHepr.HH qacTHU, a onpeneJisre:rcsr 

Ha'iaJibH08 CTan.He8 pa3BHT.HSI anpoHHOro JI.HBHSI 
16: IlpaKT.H'ieCK.H 3TO 

03Ha'iaeT, 6e3 

HeB03MOXHO OT JIH'i.HTb 

nonoJIH.HTeJibHo8 

3apsrxeHHU8 anpoH, nonaaw.H8 

3JieKTpOHa (Il03HTpOHa) c MeHbwe8 3Hepr.He8. 

BaeneHHeM HeKOTOporo noporoaoro 3Ha'ieH.HSI 

'iaCT.HU 

B nr..u, OT 

no ::iHepr.H.H, 

perHcTpHpyeMo8 B KaJiop.HMeTp~ Enopor.c KaK npaB.HJIO, Enopor.~ 1 r::iB) 

MOXHO no6.HTbCSI, 

COCTaBJISIJia ~ 0,2. nonaBJieHHe 

nonaaJieH.Hst 

MOXeT 6UTb eme 

anpoHHUX 

yc.HJieHo 

JI.HBHe8 

Ha nopsrnoK BBeneH.HeM aKT.HBHUX KOHBepTepoB, naIOIU.HX .HHcflOpMaU.HIO 0 

Ha'iaJibH08 cpa3e pa3BHTHSI JI.HBHsr
171 , a TaKxe yqeTOM pa3JI.H'i.HH B 

nonepe'iHOM pa3Mepe 3JieKTpOMarH.HTUX .H anpoHHUX JI.HBHe8. 



OnHaKo npH H3yqeHHH penKHX npoueccoa c 06pa3oaaHHeM + e ,e H 

7, a TaKxe npH Heo6xonHMOCTH H3MepHTb 3HeprHH RHBHe8 Es 1 r3B He 

ynaeTCH B nocTaToqHo8 CTeneHH nHcKpHMHHHpoaaTb anpoHU. B 3THX 

cnyqaHX Heo6xonHMa neTaRbHaH HH~OpMaUHH O TOM, KaKoBa BepOHTHOCTb 

HMHTaUHH 3ReKTpoMarHHTHUX RHBHe8 anpoHaMH B 3aBHCHMOCTH OT HX 

3HeprHH. B qacTHOCTH, TaKaH HH~OpMaUHH Heo6xonHMa nnH onTHMH3aUHH 

TpHrrepa H npH o6pa6oTKe naHHUX B 3KcnepHMeHTe no HccnenoaaHHK> 
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Ha ycTaHOBKe rBnEPOH. 

nnH peweHHH 3To8 3anaqH HaMH npoaeneHu H3MepeHHH HHTeH-

CHBHOCTH qepeHKOBCKoro CBeTa OT anpoHHUX RHBHe8, BU3BaHHUX 

n+-Me30HaMH C HMnynbCaMH 4-11 r3B/c B nrn C nnHH08 panHaTopa 14 

panHaUHOHHUX enHHHU H pa3MepoM Hqe8KH lOxlO CM /7/ 

B3MepeHHH npoaonHnHCb Ha 18- M/8/ Ka.Hane ycKopHTenH Y-70. 

cxeMa pacnonoxeHHH neTeKTopoa noKa3aHa Ha pHc.1. C nOMOU\blO 
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qepeHKOBCKH-X 

PHC.1. 9KcrrepHMeHTaRbHaH ycTaHOBKa. 

ra30BUX noporoaux cqeTqHKOB 
V V 

(C1-C3) H3 nyqKa 

+ aunenHRHCb n - Me30HU nH6o no3HTPOHU nnH KanH6poBKH 3ReMeHTOB. 

CUHHTHRRHUHOHHUMH cqeTqHKaMH sl - S3 H Sn ~opMHpoaancH nyqoK 

onHoro pa3MepOM 2X2 CM TaKHM o6pa3oM, qTo6w nonanan B ueHTp 

H3 neBHTH cqeTqHKOB. IlpH o6pa60TKe yqHTUBanacb 

OT 8 cqeTqHKOB, OKpyxaK>mHX ueHTpanbHU8 3ReMeHT. 
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PHC.2a. PHC.26. 

+ + 
CneKTpu cHrHanoa a nrn OT ale c Pe+=5 r3B/c; 6Jn c Pn+=9 r3B/c. 

KanH6poaKa 3ReMeHTOB 1-9 npoaonHnacb Ha n03HTpOHHOM nyqKe C 

HMnynbCOM 5 r3B/c. xapaKTepHCTHKH nrn H KanH6poBKa era 3ReMeHTOB 

onHCaHu B 11 • 91 

Ha pHc.2a noKa3aHo pacnpeneneHHe no H3MepeHHo8 a nrn 3HeprHH 

3ReKTPOMarHHTHUX RHBHe8, BU3BaHHUX n03HTPOHaMH C HMnynbCOM 5 r3B/c. 

Ha pHc.26 npH To8 xe KanH6poaKe npencTaaneHo. pacnpeneneHHe OTKRHKa 

nrn Ha anpoHHUe RHBHH, BU3BaHHUe + n -Me30HaMH C HMnynhCOM 9. r3B/c. 

AHanorHqHue cneKTpU nonyqeHU nnH n+-Me30HOB C HMnynbcaMH 4,5,6,10 

H 11 r3B/c. Kaxnua TaKOH cneKTp annpOKCHMHpoaancH ~YHKUHeH 

F(Enrn'Pn..:) = Al LG1(Enrn'A3,A4) + A2 LGz(Enrn•A5,A5), ( 1 ) 

+ 
rne Pn+ - HMnynbc n -Me3oHoa, Enrn- perHcTpHpyeMaH 3HeprHH a nrn 

H LG (norapH~MHqecKH HopManbHoe pacnpeneneHHel HMeeT cnenyK>mHH 

\ BHn: 
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1 
LG(X,µ,a) = v'2n <IX e 

2 ( lnX - µ) 

2 (j2 

OTMeTHM, qTo rrepaoe CJiaraeMoe B (1) OilHClilBaeT IlHK B o6JiaCTH 

300-600 M3B. 3TOT IlHK OTBeqaeT co6UTHHM, KOr)la a)lpOHHlilR JIHBeHb 

B nr~ rrpaKTHqecKH He, pa3BHBaeTCH. BTopoe cJiaraeMOe B (1) OilHClilBaeT 

Te co61i1THH, B KOTOplilX rrpH 
+ rrpOXOlK)leHHH Tl - Me30HOB B CBHHUOBOM 

cTeKJie pa3BHBaeTCH a)lpOHHlilR KaCKa)l. 

nocJie IlOJiyqeHHH Ha6opoB rrapaMeTpoB Ai ( i=l, ... 6), 

COOTBeTCTByIOmHx HMilYJibCaM rr+-Me30HOB 4,5,6,9,10 H 11 r3B/c, 
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PHC. 3. Pacrrpe)leJieHHe HHTeHCHBHOCTH 

qepeHKOBCKOro H3JiyqeHHH B 

3aBHCHMOCTH OT Prr+ H EJirJl, 

4 

PHC. 4. BepOHTHOCTb 

P(EJirJl>Erropor. l = f(Erropor.>' 

Prr+ = s r3B/c. 

:l:. 
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Mlil IlO)lo6paJIH HeCJIOlKHlile aHaJIHTHqecKHe (JlyHKUHH, OilHClilBaIOmHe 

3aBHCHMOCTb A.= 
J. 

f i ( P rr·) ,,OT 3HeprHH. OHH HMeIOT CJie)lyIOmHR BH)l: 

A1 (Prr+) = Bl e 
- ( Bz p rr•) 

Tl B3 
A2 (Prr•) = B3 arctg(B4 Prr• - B5 ) + -

2
-

A3(Prr+) = B6 Prr+ + B7 ( 2 ) 

A4(Prr+) = Ba Prr+ + Bg 

A5 ( p rr•) = BlOP rr• + Bll 

A5(Prr+) = B12Prr+ + B13 

C IlOMOmbIO ( 1) H ( 2) 6mm BHOBb arrrrpoKCHMHpoBaHlil 

3KcrrepHMeHTaJibHlile )laHHlile, KOTOplile rrpe)lCTaBJieHlil Ha pHC. 3 B BH)le 

JlBYXMepHoro pacrrpeJleJieHHH. B pe3yJibTaTe rroJiyqeHlil 3HaqeHHH 

rrapaMeTpOB B1-B13· OHH npHBe)leHlil B TaOJlH~e. 

IloJiyqeHHlile 3HaqeHHH rrapaMeTpOB Bl-B13 )laIOT B03MOlKHOCTb, 

qTo 3HepreTHqecKHR B qacTHOCTH, oueHHTb BepoHTHOCTb Toro, 

3KBHBaJieHT qepeHKOBCKOro H3JiyqeHHH B nr ~ ( E Jir Jl) 
+ OT Tl - Me30HOB 

C HMilYJibCOM p + 
Tl 

6oJibllle orrpe.neJieHHoro 

( Erropor. ) : 

P(Enr~ > Erropor.) = 

Ha pHC.4 rrpHBe,neHa 

p + 
Tl 

f F(Prr+,E ) dE 

EITOE_Or. 

p + 
Tl 

f F(Prr+,E ) dE 

0 

3aBHCHMOCTb 

rropora ( P(Enrn > E r P + = 5 r3B/c ) = ,. .,. rropo . , rr 

5 

TpHrrepHoro, rropora 

( 3 ) 

( 3) OT TpHrrepHoro 

f(Enopor.) • 



Ta6nm:~a 

3HaqeHHH rrapaMeTpOB ¢HTa. x2 /NDF = 1.83. 

riapaMeTp 3Hati:eHHe 0urn:6Ka 

Bl 16.5 0.6 

B2 0.186 0.006 

B3 2.8 0.1 

B4 0.42 0.04 

B5 3.0 0.2 

B6 0.063 0.001 

B7 -1. 315 0.007 

Ba 0.0037 0.0009 

Bg 0.137 0.005 

BlO 0.165 0.006 

Bll -1.19 0.05 

B12 0.0673 0.004 

B13 0.285 0.03 

TaKHM o6pa3oM,Ha 6a3e 3KcrrepHMeHTanhHoro MaTepHana rronyqeH 

o6mHH BH.ll ¢YHKUHH, OITHCJ,IBaIOmHx pacrrpeneneHHe HHTeHCHBHOCTH 

qepeHKOBCKoro CBeTa OT anpoHHUX RHBHeH, Bll3BaHHUX rr+-Me30HaMH C 

HMrrynbcaMH 4-11 rsB/c B panHaTope H3 CBHHUOBoro CTeKna .llRHHOH 14 

panHaUHOHHUX enHHHU, 

ABTOp~ 6naroAaPHT ID.A.ByAaroBa, B.M.KyTbHHa H B.B.¢nHrHHa 3a 

ITO,!Ulep~KY pa6oT~, A.M.B1IHKa 3a IlOMOmb np:H ITpOB~eHHH 3Kcnep:HMeHTa, 

P.B.~eHOBa H n.K.JlbtTKHHa 3a none3H~e o6cy~eHHH. 
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Benea r .B. u .n;p. 
3HepreTuqecKaJI 3aBttCliMOCTb liHTeHCliBHOCTli 
qepeHKOBCKOro li3nyqemrn. OT a.n;pOHHhIX mmHeH, 
Bh13BaHHhIX rt -Me3OHaMtt 
B :meKTPOMarHIITHOM KanopuMeTpe 

Pl-90-343 

Ha OCHOBe 3KCnepttMeHTanbHOrO MaTepuana nonyqeH 06-
IUliH Bli)]; <pyHKIJ;liH, onttChIBaIOmux pacnpe.n;eneHtte liHTeHCliBHO
CTli qepeHKOBCKoro CBeTa OT a.n;pOHHhIX nttBHeii, Bh13BaHHhIX 
rt -Me3oHaMli C liMnynhCaMli 4-11 r3B/c B pa.n;ttaTOpe li3 CBliHIJ;O· 
aoro CTeKna )];nliHOH 14 pa.n;ttaIJ;liOHHhIX e)];liHliIJ;. 

Pa6oTa BbIIlOnHeHa a Jla6opaTOplili H)];epHhIX npo6neM 
OIUU1. 

npenpHHT 06-&e,!UfHeHHOro HHC11fTyra RAepHhIX HCCJieAOBaHHH. Jly6Ha 1990 

Ilepeao.n; M.11.Ilornnoaa 

Velev G.V. et al. 
The Energy Dependence of Cherenkov Light Intensity 
from Hadronic Showers in Electromagnetic Calorimeter 

Pl-90-343 

Using the experimental sample we have obtained the general 
form of functions, which describe the distribution of Cherenkov 
light intensity from hadronic showers. These showers were produ~ 
ced by rt -mesons with momenta 4-11 Ge V /c in lead glass with 
thickness of 14 radiation lengths. 

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