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B' pa6oTe /1/. npoaHa.in13HPOBaHbl ·IIJaKTOPhl.' onpe,D;eJIS!IOII\11e 
sHepreTWieCKO~ paspemeHI1e a)\pOHHOro ·. KaJiopHMeTpa AK-600; . · IihiJIO 

nm<asaHo. · liTO BeJII14i1Ha BKJia,D;a IPJIYKTYaU11i1 npo,D;oJI:&Horo pa3BI1TI1H 

· 8.Iij)OHHOrO JlliBHR B paspemeHHe KaJIO!)HM6Tpa 3aBHCllT OT !Ip03pallliOCTR 

CBeTOBO,IJ;8-CMeCTI1TeJJH .cneKTpa (WLS). B CJiytiae SKCITOHeHU118JI:bHOro 

OITI1C8HI1H 38TYX8HI1Sl CBeTa npospa4HOCT:b CBeTOBO,D;a 06bi4HO 

xapaKTepl13yeTCH ,IJ;JII1HOW 38TYX8HI1H CBeTa · ::- AwLs. TaK. np11 BeJJI1411He 
AWLS~ 2 MeTpa BKJ18,1J; STI1X lPJlYKTY8U11i1,B.SHepreTI14eCKOe paspemeHI1e 

CT8HOBI1TCS! cpaBHI1M C BKJ18,1J;OM•, .onpe,D;eJISJeMhiM . CTaTI1CTI149CK11MI1 

!PJJYKTY8U11HMI1 ,D;JIH a,D;poHOB c .E~40 :TaB. :11cpJJe,D;oBaHI1H :; saB11CI1MOCTI1 

SHepreT!14eCKOrO paspemeHI1Sl . K8JJOpi1MeTpa /2/. OT ,IJ;Jli1Hbl 38TYX8HI1Sl 

CBeTa B CB8TOBO,D;e ITOK83aJ111• .... 4TO .11MeeTCH . HeKOTOpbiW OITTI1MYM B 
paspemeHI111 .D;JJH caeToao,D;oB c iwLs~s · M. · Taitoe 'noBe,D;eH_He oTKJJHKa 

K8JIOP.11MeTpa B03MO:ICHO B CJJyqae HeiTOJlHOrO norJJOII\eH11H 3Heprl111 
K8CKa,D;a .. (TOJlii\HHa 'norJJ~TI1TeJJH AK.:..soo>4.7. H.Jtepiuix: ,IJ;JII1H)~ 3TO 

np11aeJJo ~ac K · 11,D;ee 6 BosMoxHocn1 yJiyqmeHHH. · sHepreTi1tiecKoro 

paspemeHI1H a,D;poHiior~ KaJJopi1MeTpa HenoJIHoro norJiollleH11H ny'l'eM 
KOMneHcaU1111 . · IIJJIY~TY~U11i1 · .. npo,D;OJI:&Horo BbiTeKaH11H. JII1BHH 'sa · · ctieT 

!1cnoJI:&30BaHI1~ caeTOBO,D;OB co ,, cneuiiaJI:bHo. ' no~o6paHHhiMI1 
xapaKT'epi1CTHKai.m. T~KI1M o6pasoM. 3a,D;~tla CBO,D;I1TCH K 6npe,D;eJJeHI110 

IPYHKui1oHaJI:&Hoi1 saBI1CI1MocTw · s~IJweKTI1BHocTI1 .. cseToc6opa · csei'oi36,D;a no 

ero .i~I1He. IT03BOJ1S!IOII\ei1 OITTI1M8Jl:bHbiM o6pa30M KOMITeHCI1POB8T:b 

!PJJYKTY8U1111 npo,D;OJJbHhiX yTetieK JJHBmi~ 
Ha peri1CTp!1pyeMOe 3HeprOBbi,D;eJieHI1e B K8JJOpi1MeTpe KOije4HOi1 ,IJ;Jli1Hbl 

oKasblaaiOT· a.rii1HH~e-, cJie,D;YIOII\11e ~IJaKTopbl: .. 
- npo,D;OJlbHOe· siieprOBbi,D;eJieHI1e B JIHBHe dE/dl; - KaCKa.iiHaH ,. KPHBaH; 

:... s~IJIIJeKT111JHOCT~ . CBeTOc6op<{ W ( z) cne~TpOCMeii\8Ioll\ero cBeTOBO,D;a no 
rJiy6!1He KaJIOPI1Me;pa ·. z; . . . .., ' · . 

- lPJIYKTY8~11HT04KI1.nepBOro·B3811MO,D;ei1cTBI1H x. 
.. . B ,D;aJJ:bHei1met.i', KOOp,D;i,maTbl B,D;OJ!b 'HanpaBJJE!Jii1H pa3BH.TI1Sl a,D;pOHHoro 

· KacKa~a 6y,D;yT BblpazaTbCH ·~ H,D;epHhiX ,D;~I1Hax · ~~·~ :' 
llpO,D;OJibHOe. ,ll;l1lPIIJepeHl\118JJbHOe SHeproBH,D;e.neHHe a,D;pOHHOrO Jli1BHH 

onpe.D;eJI~eTcH B cooTae.fcTBI111 c 1IJoPMYJJoi1 'hi: .. .· · 
'dE . " . - = E * [k1!;3exp(bj;)+k2exp(c!;)], (1) 

dE, 

· r.D;e E(fSB) -SHepri1H 48CTMP,bl•j; -:- paCCTOHHI1e OT. T04K_I1 KOHBepCI111. 

b=-19,5;t
0

; · c={-0, 67;-0, 166 ln(E/50) }/t0 ; 
4 . . ' 

k
1
=(0,13/6)*b ; · k 2=(1-0,13)*•C._ .. 

·l.li.\Ca:ill<'tif*l'lifiCali.fr'.\· .. ' 
.. ~~J ~e&elot~ · .. 

6MS1t~tOTEMft · .. ·: ---- \ .. ··· 



TaKHM o6pasoM,·perwcTpwpyeMoe· sHeproBH,~~;e~eHwe A B. saBwcwMocTw 
. . . 

OT KOOP,II;HHaTH TO'IKH KOHBepCHWx MO:IHO npe,D;CTaBJ.1Th B BJ.1,11;e: 

L-x 
ACx); J {dE(g);de>*WCx+e>de>. (2) 

0 

r,~~;e L ~ ,~~;~wHa Ka~opwMeTpa. 

Cpe,~~;Hee SHeprOBH,neJieHHe <A> . a,npC!HHOrO JIJ.1BHH B . KaJIOPHMeTpe C 
yqeTOM pacnpe,neJieHHH KOOp,nHHaTH TO'IKH nepBOrO B3aJ.1MO,II;eHCTBHH x 

MO:IHO·sanHCaTh B CJie,nyro~eM BH,ne: 

L L .. · 
<A>;JA(x)*exp(-x)dx I Jexp(-x)dx • 

0 . 0 . 
(3) 

B c~yqae Ka~opHMeTpa Heno~Horo nor~o~eHHH perwcTpHpyeMoe 

SHeprOBH,ne~eHHe CJ.1JihHO SaBJ.1CJ.1T OT r ~y6HHH "o6pa3oBaHHH a,npOHHOro 
~J.1BHH, 'ITO OTPH~aTe~hHO CKaSHBaeTCH Ha ::mepreTH'IeCKOM paspemeHJ.111 

Ka~Opl1MeTpa. YMeHhiDeH!1e Cl1rHaJia .A. BHSHBaeMoe, npo,nO~hHHMJ.1 

yTe'!KaMI1 SHeprl1J.1 a,npOHHOrO ~11BHH, MOJitHO KOMITeHCJ.1pOBaTh sa C'IeT 

yBe~H'IeHHH S~~eKTJ.1BHOCTl1 _cBeTOC6opa K KOH~Y Ka~OpJ.1MeTpa. ~~H 

STOro ~YHK~l1H W(z) BH6!1pa~aCb B Bl1,11;e: 

W(Z);A1*{l+A3*exp[-(L-z)/A2 ]}, (4) 

. ~ 

r.ne A
1 

+A
3 

- l1CKOMHe napaMeTpH, onpe,neJIHeMHe l13 ycJIOBHH 

Ml1Hl1Ma~hHOH 3aBI1Cl1MOCTJ.1 perHCTpl1pyeMoro 3Hepro~H,ne~eHI1H A (2) OT 
TO'IKI1 o6pa30BaHl1H a,npOHHOro ~11BHH. TaKaH .~YHK~l1H npl1BO,II;l1T K 
3~~eKTl1BHOMY yBe~J.1'IeHJ.110 Cl1rHa~a Ha KOH~e K3JIOpJ.1MeTpa 
nponop~l10HaJihHO ero yMeHbiDeHl110, BH3B3HHOMY npo,no~hHHMl1 .yTe'IK3Ml1 
JIJ.1BHH. 3Ha'IeHJ.1H napaMeTpOB B (4), OITTJ.1Ml1311POB3HHHX ,II;JIH a,npOHOB C 
3Heprl1HMI1 B ,nwanasoHe OT 10; AO 40 faB· llP11. pa3JIJ.1'IilHX ,n~~1HaX 
KaJIOP11MeTpOB, npHBe,neHbl B Ta6.mn~e I. 

B ,~~;aJibHeiimeM cpaBHeHHe. pas~H'IHHX xapaKTepl1CTI1K Ka.ilopl1MeTpOB 

6y,~~;eT ITpOBO,II;l1ThCH ,II;Jl.fl SHeprl111 a,npOHOB E=40 faB. 
llpl1MeHeHI1e OITTl1Ml13l1pOBaHHHX CBeTOBO,II;OB ITPI1BO,II;l1T K.S~~eKTl1BHOMY 

BHpaBHI1BaHI110 cpe,D;HeH aMIT~l1TY,II;bl Cl1rHaJia ITO ,II;Jll1He KaJIOPl1MeTpa. l1 
TOr,ll;a OTKJIJ.1K. B TaKOM KaJIOpl1MeTpe npaKTJ.1'IeCKl1 He saBI1CJ.1T OT 
~JIYKTya~l1H TO'IKl1 nepBoro B3al1MO,II;eHCTBl1H, 'ITO J.1 ITOKa3aHO JIJ.1Hl1ei1 2 

Ha puc. I ,II;Jl.fl KaJiopl1MeTpa ,II;Jll1HOH L~3t0 • 

Cpe,nHHH aMITJll1TY,II;a CHrHa~a <A> B saBl1Cl1MOCTI1 OT ,II;Jll1HH 
/KaJIOPl1MeTpa ~oKasaHa Ha pnc.2. Bl1AHO, 'ITO ,nJIH ,~~;ocTI1llteHI1H noJIHoro 
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PMc.1. 8aB.IlCl1MOCTb per.llcTpupyeMoro ::meproBu,neJISIDIH A a.np6Hoil c 
:meprl'I811°40 rsB B K8J!Opl1M8'.J:P8 ,n.mmott ~t . OT. KOOp,niDI8T!1 TO'IKl'I 

. . .. · ""' . . 0 ; 
rrepBoro B38lfMO,nettGTBlUI X:· . · • , · . • : _ ·"' . 

o•· •1 ·- dBeTciBo.n-c CiecK6He'!Hott .n..mmott,-saTyxaiDIH Awr.s=«>; 
. ·2 - ,OIIT.IlMJmnpOB3lilllltt CB8TOBO,n -

--·: . ' -._. ; .- ' .. ' 
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·PHc.2. 3aBnCUMOCTb cpe,nH8ro sJieprOBH,neJieiDIH <A> a,npOHOB C• 
~ :meprJiett- 40 rsB B KaJiopUMeTpe OT era .rroJIHott. ,n.ml.Hl1 L: . 

. • · Q 1-CB8TOBO,n~C "wm=; . 2-0ITTl1Mn3UpOB3HHI1tt C~8TOBO,n · 

·~ 

3 
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L(.R,n.,nJI. ) 1 2 
._., 

3 4 5 . 6 7" 
~ 

A1 1 1 ,. .. "("~ 1 ! .. 1 ·1 1 

A2 (SI,n:,nJI) 0.26 0.29 '-· )0.25 0.26 0~240 0.23" 0.28 ,.., 
A2 (CM) 5.63 6.3 . 5.4 5.6 5.2.:; 5.1 6.2·-" 

A3 3.4 3.8 4.4 c4.1 4.6 4.6 3.8 

all.I<A>,,; 1) 26.6 14~3 8.3 
_. 

5.3 3.2 2.5 '1.3 

011./<A>,% Z) 39.4 27.5 19.3 13.2 8.8 5.7 3.6 
I ___ L,_ __ 

1) - .I(Jifl OIITHMH3Hp0B8IDIOI'O CB6TOBO.I(a COI'JI8CH0.(4); 
2) - .I(Jlfl CB6TOBO~a C 6eCKOHeqHott .I(JIHHOtt "saTyXaHHfl CB6T8 (AwLs=oo!· 

nor JIOI!l8Hl1f!' 3Heprl1l1 a.n;pOHOB Tpe6yeTCfl ~~JJPPHMeTp C <:> L~6t0 • O.n;HaKO "' 
npl1M8H8Hl18 KOMneHCl1PY~IIll1X CBeTOBO,D;OB n03BOJJfleT 3~~eKTl1BHO 

perHCTpHpoBaTb qacTHll,bl KaJJOPHMeTpOM C ~3t0 • . •. 
3aBHCHMOCTb .. <A> OT 3Heprl1H a.n;pOH(i (E:::io-HOO fsB) ,D;Jifl. 

KaJJOpHM8TPOB' pa3JJl1qHOH ,D;Jil1Hbl l1 C pa3JJHqHbiMH CB8TOBO,D;aMl1 nOKa3aHa 
Ha pnc.3~ BH,D;HO, qTo. KaJJOPHMeTp C L~3t0 l1 C OnTH~l1~ll1POBaHHbiM 
CBeTOBO,D;OM HMeeT JJHH8HHbiH OTKJJHK no 3H8PI'l1l1, KaK l1 B / CJJyqae_ 
KaJJOpl1M8Tpa_ C ~6t0 , HO CO CB8TOBO,D;OM C 6eCKOHeqHQH ,D;JJHHOM 
saTyxaHHfl cBeTa. 

.llHcnepCHll <A>, xapaKT8pH3YIOI!lafl BKJJa,D; > yTeq'e!< •. JJHBHlJ· 
·sHepreTHqecKoe paspemeHHe KaJJOPHMeTpa; onpe.n;eJJll~Tcll no ~opMyJJe: 

B 

' 2 2 OA= ~ <A>-·< A> , (5) 

L . L 

r.n;e <A2 > = J'A(x)2 *exp(-x/A)dx I J exp(-x/A)dx~ 
o· · · o 

3aBHCHMOCTb · IieJJHqHHbl a 1J<A> oT noJJHOH ,D;JIHHbl KaJJOPHMeTpa 
noKa3aHa Ha pHc.4. B ,D;Hana30He SHeprHH 10+100 fs~_"'B8JI)!Iq)!!Ha O'A/<A> 
npaKTHqecKH He 3aBHCl1T OT SHeprHH nepBHqHOI'O \a.n;poHa (pHc.5). 
IlpHM8H8Hl1e CKOMneHCHpOBaHHOI'O; CB8TOBO,D;~~""~HaJIOI'l1qHO HCnOJJb30BaHHIO 
KaJIOPHM8TPOB B,D;BOe 60JibW8H ,D;JJHHH l1 CBeTOBO,D;OB C 6ecKOHeqHOH 
,li;JJHHOH 3aTyXaHl1fl. 

OnHCaHHal! BHme M8TO,ll;l1Ka. onTl1Ml13all,l1l1 3aBl1Cl1MOCTH .W(z) . . .. 
CB8TOnponycKaHl1ll cneKTPOCM8Ula101Jl8I'O CB8TOBO,D;a 6biJia HaMW npl1MeHeHa 
B peaJJbHbiX 3KCnepHM8HTaJibHbiX yCJIOBl1flX. IloJiyqeHHbiH pesyJJbTaT 
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PHc.3. 3aBHCRMOCTb cpe,nHero SHeprOBll.I(BJIBHHfl <A> B K8JJOpRMBTpe OT 
sHeprHH E rrepB~Horo a.npoHa: 
1 - .I(Jlfl K8JIOpRMeTpa .I(JIHHO~ 3t

0 
H CB9TOBO.I(8 C ~=oo; 

2 - .I(Jlfl !<8JlOpHMeTpa ,l(JIHHO~ 6t~ H CBBTOBO.I(B C Awr.s=oo; . 
3- .I(Jlfl KaJiopHMeTpa ~o~ 3t

0 
H OIITHMH3HpOBaHHoro'cBeTOBO,na. 
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PHc.4. BKJia.n B,sHepre~ecKoe paspemeHHe KaJiopHMeTpa BeJmlnm:ll 
011./<A> B 38BHCHMOCTH OT ero .I(JlHHll L .I(Jlfl 8.npDHOB C SHeprHe~ 40 rsB: 

1- .I(Jlfl CBBTOBO,l(8 c ~=oo; 
2- .I(Jlfl OIITHMH3HpOBaHHOI'O CBBTOBO.I(8 
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PHc.5. BKna~ B 8HepreTH~ecKoe·paspemeHHe Ka~opHMeTpa Be~'~ 
a .AI<A> B saBHCHMOCTH .oT. 9HeprHH E nepBwmor() a~Ha: 

1- ~J!.fl K8~0pHMBTpa ~Oif 3t
0 

H :CBBTOBO~a C "'ww.s=oo; 
2- ~~ll:•K8~()pHMeTp~ ~.nrrnoit 3t

0 
H OnTHMH?~0~8HHOrO CBBTOBO~a; 

3- ~JIH Ka~opHMeTpa ~.mm:oit 6t
0 

H CBe;oBo~a c .A.wr,s==<Xl .. 

no,~tTBep,l\HJI npe,l\Bapi1Te~hHI:le : pacttem. ·. ,UJJH , npoTOT~na Ka~opHMeTpa 
AK-600 /2/: ,ltJJH a)\pOHOB c 3HeprHew 40 raB ··lla6~ro,JtaJJoc'h -y~yqmeHHe 
noJIHoro SHepreTHttecKoro paspemeHHH .. ··.no. ~paB.HeHHIO c. ·~HaJJor~-~t!HI:lM 
KaJJOpiDI!eTpoM I 4/.npiDI!epHo Ha 2% cc ' 1_4, 5% .ilo i2, 7% >. 3To 

·. . • .· ·~· .. (> 

COOTB8TCTBY8T YM8HhiD8HI1ID BKJia,l\a @JJYKTY8U1111 npo,JtOJJhHI:lX yTetteK 

_OA/<A> npHMepHO Ha 5% ,JtJJH. K8JJOPI1M8TPO~ c. L=4,7t0 (puc.4). 
KOH84HO, BeJIHtJHHa' 9@@eKTa . OT KOMneHC8U1111 @JJYKTY8U11W npO,J\OJJhHI:lX 

YTetteK TeM Me~hme, tteM 6oJihme ,JtJJHHa-; K8JJOPMMeTpa. O,~tHaKO c 

YB8JII1tJ8HI18M 3Heprl111, a,~tpOHHI:lX nyttKOB . noTpe6yroTCH •. KaJJOPI1M8TPI:l C 

L=6+10t0• B aTHX cJJyttaHx. c: ueJJbro aKoHoMHH Ma~ep~aJJa · norJioTHTeJIH . 

ueJJeeoo6pasHo 6y,~teT npHMeHeime onHcaHHoro Bl:lme: MeTO,l\a KOMneHcauHH 
YT84eK. 

n H T E P·A~~ Y p:A 

1~ M.f.Ka~l:lKOB, B.K.CeMeHOB. TipenpHHT OH~H P1-91~36, ,Uy6Ha, 1991. 

2. O.P.Gavrishc_h~k, R~V.Eremeev, M_.G;Kadykov _et al. Preprint JINR 
E1-'92~101; Dubna, ··1992. '·· · .•·, 

3. E. Bernardi. Pre-print DESY F1-87-01, Hamburg,. 1987. 

4. A.H.AJJeea, JI.AJieKcaH.l\POB, B~n.:Ea~aH~HH, m ~p. TipenpHHT OH~H 
P1-89-434, ,Uy6Ha, 1989. 

Pyi<OlliiCb TIOCTylli:iJia B ll3~8TeJibCillii"I OT,J:48JI 
31 Man: 1993 ro.rr.a. 

{) 

·"' 

~ 

e> 
0 

llpuHHMaeTcst no)lnncKa Ha np"'npHHTbl, coo6~eHHst 06'beAHHeHHoro 

HHCTHTyTa stAepHhlX ucCJieAOBUHHH u" «KpaTKue coo6meHust OIUUb. 

YCTaHOBJieHa CJieAYIOUlUSI CTOHMOCTb fiO,llnHCKH HU 12 MeCstUeB Ha H3,llaHHSl 

OH.SUI, BKJIIOtllist nepecbJJIKy, no OT,llenbHblM TeMaTuqecKHM KaTeropustM: 

HHAeKc TeMaTHKa 
v 

1. 3KcnepHMeHTaJlbHUSI tf>H3HK!\ BbiCOKHX :mepruH · 

2.-TeopeTuqecKUSI tPH3HKil BblCOKHX ::meprHH 

,. 3. 3KcnepHMeHTaJlbHast HeHTpOHHUSI QJH3HKU 

4. TeopeTHqecKaS. QJH3HKa HH3KHx :.mepruii 

5. MaTeMUTHKa 

6. Sl,llepHUSI cneKTpOCKOUHSl li pU,llHOXHMHSI 

7. <1JH3HKU, TstXenblX HOHOB 

8. KpnoreHHKU n 
9. YcKopuTenu 

10 .. ABTOMUTH3ali.Hst o6pn60TKH 3KCnepHMeHTUnbHblX ,llUHHbiX 

11. Bb!tJHCJIHTenbHUst MaTeMaTnKa H TexHlika 

12: XnMust 

13. TexHHKa QJH3HqecKoro 3KcnepHMeHTU 

U.eHa no,llnHCKH 

Ha ro,ll 

915 p. 

2470 p. 

365 p. 

735p. 

460p. 

275 p. 

185 p. 

185 p. 

460p:. 

560p. 

560 p. 
90p •. 

720 p. 

14. HcCJie,lloBaHHSI TBep,llbiX Ten·u XH,llKOCTei-i Sl,llepHblMH MeTO,llUMH 460p. 

15. 3KCnepHMeHTaJlbHast QJH3HKll Sl,llepHblX'peUKUHH 
' r> 

npH HH3KHX 3HeprHSIX 460 p. 

90 p. 

' 17. TeopHst KOH,lleHCHpOBHHHOrO COCTOSIHHSI 365 p. 

18. Hcnonb3osaHne pe3ynbTHTOB 

H MeTO,llOB QJYH,llUMeHT!lnbHblX tf>H3HqeCKHX HCcne,AOBUHHH 
'-'' . . . 

B CMeXHbiX o6naCTSIX HUYKH H TeXHHKH 90 p. 

19. 6HOQJH3HKa 
.... 185 p. 

<<KpaTKHe coo6meHHst Ol1SU1» (6 BbmycKos) 560 p. 
' \ \ l 

no,AnHCKa MOXeT 6~Tb OQJOpMneHU C n10u0ro MeCstUa ro,lla. 

no BCeM BOnpOCUM OQJOpMneHHSI UO,llniiCKH cne,llyeT o6pUUlHTbCSI B H3,llU

TenbCKTHH OTAen OH5ll1 no ll,llpecy:J 41980, r.JJ.y6Hu, MocKOBCKOH o6nacm 
!_ '}·{ 4,~J . 
'• 
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