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rasOBhle qepeHKOBCKHe cqeTqHKH npHMeHHIDTCH ~nH pas~eneHHH no CKo­

pOCTHM qacTHU BbiCOKO:Ii SHepmH. n pH aTOM HCOOnbSYIDTCH KaK OOpOI'OBbie ra-
. 11,21 . 

30Bbie qepeHKOBCKHe cqeTqHKH ln,'C',C./. 1 perHCTpHpyiDIUHe qacTHUbi CO CKO• 

pOCTHMH BhlWe ~aHHO:Ii, TaK H ~ u¢¢epeHuHanbHhre lyr-noB hie I r-asos hie q epeH· · 

KOBCKHe cqeTqHKH I ~.'f',C. I, per-HCTpHpyiDIUHe qacTHUhl B HeKOTOpOM HHTepsane 

. 13 41' 
cKopocTe:li ' • KoM6HHHpyH aTH -~sa Tuna cqeTqHKOB, Mo:mHo Bbi~enHTb pe~-

KHe qaCTHUbi H8 60nblllOM cPOHe BCeX OCTanbHbiX. 

8 H8CTOHIUe:li CT8Tbe ~aeTCH OOHC8HHe ~.'f',C,, 'paspa60T8HHO'f'O B na6opa· 

TOpHH BbiCOKH::C aHepr-H:Ii 0 M ~ M B 1 959 r-. H B TeqeHHe ~nHTenbHoro speMeHH 

, HCnOnbsyeMO'f'O B nyqKaX CHHXpOcp830TpOH8 ~nH Bbi~eneHHH K-Me3.0HOB C HM-

15 61 171 
nynbCOM OT. 3 ~o 5 Basic ' • KpaTKoe onHcaHHe ~.r-.c. 6brno ~aHo paHee 

.CKOpOCTb qacTHUbi , noKasaTenb npenoMneHHH cpe~br n H yr-on () 

o6pasyE!Mbi:Ii qepeHKOBCKHM HSnyqeHHeM qacTHUbi C HanpasneHHeM ee ~BH)KeHHH, 

CBH38H hi HSBeCTHbiM COOT HOW eH HeM i 

11 I 

• 
OTKy~a BH~Ho, qTQ yrnosoe paspeweHHe 

·-4%-=-fr-ctg& 
ynyqwaeTcH c yMeHbWeHHeM yr-na. YMeHbweHne () o6ner-qa~T cos~aHne 

OOTHqecKO:Ii CHCTeMbi cqeTqHKa H yMeHbWaeT ee a6epp8UHH. C ~pyr-o:li CTOpOHbi~ 

yMeHbWeHHe yr-na CBeqeHHH OpHBO~HT K yMeHbWeHHID HHTeHCHBHOCTH HSnyqe­

HHH 1, T:K, 1 sin2(), TaKHM o6pasOM, npH paspa60TKe KOHCTpyKUHH ~.'f',C, ~on-

:meH 6hlTb Bbi6paH. HeKOTOpbi:Ii OOTHMSnbHbi:Ii yron (} 

OnTHqecKaH cucTeMa c cpoKycHhlM paccTOHHHeM 

CKOe HSnyqeHHe 6biCTpO:Ii qacTHUbi B KOnbUO pa~Hyca 

f.'tgO;-

f co6upaeT qepeHKOB-

STO KOnbUO HBnHeTCH B HeKOTOpOM CMbiCne "uso6pa:meHHeM" qaCTHUpi 1 

T~. qaCTHU8 K8K HCTOqHHK CBeTa, 9KBHBaneHTHa 6eCKOHeqHO y~aneHHOMY KOnb-

uy. 

illHpHHa Konbuesoro "'uso6pa:meHHH" onpe~enHeTcH yr-nosoa wHpHHO:Ii xo-

Hyca qepeHKOBCKor-o usnyqeHHH I A() I H own6KaMH onTHqecKo:li cucTeMhr;. Be-

nuqHHa A() ~nH O~HO:Ii qacTHUbi onpe~enHeTCH B OCHOBHOM .!lHCOepcHe:li qe -

I 



4 

p9HKOBCKOrO H3ny'I9HHH B npenenaX cneKTpallbHOA 'IYBCTBHT9llbHOCTH KaTona ~C· 

TOYMHO)KHT9liH H MHOrOKpaTHbiM pacceHHHSM B raae C'IST'IIIKa, .Qng ny'IKa qac­

THU onHoA MaCChi 'H306pa)K9HHe' nonOliHHTSllbHO pa3MbiBaeTcH BCJJencTBHe paa­

- 6poca qacTIIu no HMnyn:&caM H yrnaM. 

I 

Ko.acTpYKUHH c'leT'IHKa cxeMaTH'IeCKH uao6pa*e.aa .aa_ puc. 1. t.!epe.axoa-

cxoe uanyqe.aue, o6paayeMoe qacTuuefi B raae, ~oxycupyeTcH c~epuqeQKHM aep­

xanoM .aa xonbueayro nna~parMy, noMeme.a.ayro nepen nnexcnrnacoaofi npo6xofi, 

qepe3 KOTOpyiO CB9T nonanaeT Ha ~OTOKaTon ~OTOYMHO)KHTSnH ¢3Y-24, nnoc­

KOCTb ~oToKaTona nepne.anuxynHp.aa .aanpaane.auro nyqxa qacTuu. OnTH'IecKaH 

cxeMa C'IST'IHKa cxon.aa c on.aofi ua cxeM npocTblx aepxanhHbiX acTpOHOMH'Ie-
' . . /8/ 

CKHX TenecxonoB THna noMoHOCOBa-repwenH /eM,, ~anp,, / • M aKCHMallbHblfi 

nuaMeTp ny'IK8 '18C~HU paBeH 10 CM , OCb cpOTOYMHO~HT9liH CM9IU9H8 OT OCH 
0 

ny'IK8 .aa 12 eM, Yron cBe'leHHH () paBe.a 4 • 

C~epuqecKoe aepKano B naa.aoM cnyqae HBngeTcH qacTbiO, "Bbipeaa.aaofi" 

ua 6on:&wero c~epuqecxoro aepxana, ocb xoToporo coananaeT c OCbiO ~oToyM­

HO>KHTenH. 3To yBenH'IHBaeT c~epuqecxyro a6eppauuro no cpaB.ae.auro co cnyqaeMo. 

KOrna OCb cpOTOyMHO)KHTSliH H8KliOH9Ha ~ ny'IKY 'laC~HU H H:anpaBneHa B U9HTp 

peanbiiOrO 39pKana, HO 38TO yMSHbWaeT KOMy H aCTHrMSTH3M 0 TaK 'ITO CyMMapHSH 

onTH'IecKaH owu6xa oxaabiBaeTcH ·Me.a:&we. Oue.axu noKa3biBaroT, 'ITO aa c'leT 

BCSX ODTH'I9CKHX a6epp8UHA npOHCXOnHT pa3MbiTH9 KOllbUSBOro "uao6pa)KSHHH" 

Ha 3-4 MM, 

3epKano uaroToBne.ao ua cTexna, c~epuqecKaH noBepx.aocTb KOToporo anroMn­

.aH::supoBaHa H H8fiblliSHHblfi cnoA 3aKpenneH, ·lOcTHpOBKa 39pKana npOBOnHnac:& C 

riOMOWbiO CD9UH8nbHOro KOllnHMaTopa, H3rOTOBn9HHOrO ne.aHHrpanCKHM HitcTHTy-

TOM TO'IHOfi 'd9XaHHKH H ODTHKHo 

CTan:&H8H Tpy6a panH'aTopa qepeaKoBcKoro cBeTa nnuaofi -1,5 M 38Kpb1Ta 

C ,qByX CTOpOH ~naHUSMH H3 HSp)KaBSIOWSll: _CTaliH TOliWHHOfi 1 MM. f1epBOHa'lallb­

HO OHa 6bina OTnOnHpOBSHa, 0nHaKO B npouecce HCfibiTaHHH' C'IST'IHKa BbiSJICHHliOC.I:.,, 

'ITO OT K8'19CTBa DOliHpOBKH CHllbHO 3SBHCiiT cPOH C'IST'IHKS /a~cpeKTHBHOCTb 
. . -- . 0 

C'IST'IHKa:DPH perHCTpaUHH qacTHU, H3lly'laiOLUHX qepeHKOBCKHfi CBST non yrnoM ~5 ; CM. 

pHC •. 3/ • . noaTOMY BCH BHyTpeHHHH noBepXHOCTb C'I9T'IHK8 6bin8 noKpbiTa qepHbiM 

6apX8TOM nnH TOro, 'IT06bi pa60TSTb HS CBSTe, nonaBWSM HenocpencTBSHHO HS 

aepxano. 
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BapxaTaoe noKphiTHe yMeHbWHno a<P<PeKTHBHYIO pa6oqyro nnHay c'leT'IK.:.. 

Ka npH6nHsHTenb~O no 0, 7 M. Ha TaKoA nmn:ae. nyTH qacTKua npH yrnP caeqe­

HHH 4° o6pasyeT-150 q,oToaoa qepeHKOBcKoro Hsny'leHHH. CnenoBaTenbao, 'ITo-

6bi nony'IHTb BbiCOKYIO 9tPtP9KTHBHOCTb C'I9T'IHKa, Tpe6yeTCSI TlllaTenbHhiA non-

6op tPOTOYMHO>KHTenH C BbiCOKOA KBSHTOBOA StPtP9KTHBHOC:rbiO H 6onbWHM ycHna--

9Mo 3neKTpOHHaH annapaTypa non>KHa 6biTb 'lyBCTBHTenbHOA K HMnynbC8Mt co-

' OTB9TCTBYIOlllHM 1 tPOToaneKTpOHY C tPOTOKaTona '¢13Y, C pasnH'IHbiMH 9K3eMn· 

nHpaMH .¢13Y-24 3tPtP9KTHBHOCTb C'I9T'IHKa KOne6anaCb OT 40 no 96%.,, 

CxeMa BKniO'leHHH n.r.c. a 6biCTpyiO cxeMy coananeaHA npHBeneaa aa 

. pHc. 2. l1 ccn enoBaHHe pa6oThi c'leT'lHKa ocymecTansnocb a a ny'IKe nono>KHTenb­

HbiX 'lacTHU CHHxpoq, m oTpoaa 0 Vf .Rl1 111 ~ Ha pH c. 3 np.HBeneHhi KPHBhie saaH-

CHMOCTH a<f>tP9KTHBHOCTH n.r.c. OT naBneHHH B03nyxa nnH rr -M930HOB C HM-

nynbC,OM 3 ,Baa/c. KpHBaH 1 OTHOCHTCSI K cny'laiO, Korna Tpy6a panHaTopa 6bi­

na OTIIOnHpOBSHa; KpHBaH 2 - BCH BHyTp9HHSISI IIOB9pXHOCTb C'l9T'IHK8 IIOKpbi­

Ta 'lepabiM 6apxaToM; KpHB~H 3 - 6apxaTHoe noKphiTHe H nepen nneKcKrnacoaoa 

npo6KOA KOnbU9B8H nHa!PparMa WHPHHOA 10 MMo 

XapaKTepaoA oco6eaaocTbiO aTKx KpHB.hiX sanseTcH aanH'IHe <Poaa npH 6on1>­

wHX naaneaHsx, Korna yron cBe'leHHH TaKoB; 'ITO caeT ae nonmea nonanaTb 

Ha ¢3Y • 3T0 1 rio-BHnHMOM y, CBH38HO C aenocTaTO'IHO XOpoweA IIOnHpOBKOA 

OTpa>KaiOlUHX IIOB9pXHOCT9it - Tpy6bi panHaTopa H 39pKana- 1npHBOnH1U9A K H30-

TpOIIHOMy pacceHHHIO ManoA nonH cBeTa no aceMy o6~eMy C'leT'IHKa. BapxaTaoe 

IIOKpbiTH9 /KpHBSH 2/ H nHa<f>parMa /KpHBSH 3/ YM9HbW8IOT KOnH'I9CTBO H30Tpon· 

HO pacceHHHOf'O CB9Ta1 nanaromero Ha ~3Y, 'ITO npHBOnHT K YM 9HbW9HHIO 

IIOCTOHHHOI'O tPOHa C'I9T'IHKa. 

Ha pHC. 4 IIOK838Hhi a·qxpeKTHEIHOCTH nBYX n.r.c. K " -Me30H8M C HM­

nynbCOM 3,4 Bae/c c KOnbueBhiMH nHa<PparM,aMH pasaoa wHpHHbi: 

Y 1 - 10 MM , Y z -4 MMo BayTpeHHHft panHyc naaq,parM OJ:lHH H TOT 

me • .lJ.nH C'l9T'IHKa y2 tPOH COCTaBnseT ._ 2%, OueaK'K IIOK83biB8IOT1 'ITO C 

TaKOit BepOSITHOCTbiO " -Me30Hhi 6y nYT perHCTpHpOBSTbCH n.r.c. 'l9p93 
/9/ 

8 -aneKTpOHhi .llnH nanbaeAwero yMeHbW9HHH q,oaa aeo6xonKMO Hc-

nonb_soaaTb I'83bl C M9HbW9A anOTHOCTbiO IIpH TOM >Ke IIOK83aTene npenoMneHHH• 

aanpHMep, aTHneH, aTaH, :,_ 
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OT wHpHHhi nilka acpcpeKTHBHocTH n.r.c. 3aBHCHT pa3pewaroruast cnoco6-

HOCTb C'IeT'IHKa no CKOpOCTH • .[lliSI C'IeT'IHKa ¥2 nony.WHpHHa nHKa OT MaKCH-

MyMa ,llO ypOBHSI nOCTOSIHHOI'O cpOHa COCTaBlJSieT -... 10 aTM 0 B03,,nyxa. nei'KO 

nOK8S8Tb0 'ITO paspewaroruast cnoco6HOC.Tb C'IeT'IHKa no CKOpOCTH B 9TOM Clly-
,. . -3 ' 

'Iae paBHa f'1{3;;,. 3 X 10 • 3TO 03HatiaeT, 'ITO B ny'IKe 'IaCTHU C O,llHHaKOBbl M 

HMny.JibcoM ,naHHhifi c'IeTtiHK Mo:>KeT oT,nenstTb K-MeSOHhi oT 1T -MeSOHOB 

,no HMnynbCOB 6 BaBic. BxnrotieHHe yl H y2 Ha· cosna,neHHe ynyqwa~T pas-

peweHHe H .CHH:>KaeT nOCTOSIHHhifi cpOH I y
1 

+ y
2 

Ha pHC. '41. Vfs pHc. 4 BH,llHO, 

'ITO 9cpcpeKTHBHOCTb ,n,r,c. B MaKCHMyMe He SaBHCHT OT B9liH'IHHbl ,llHacppai'Mbi 0 

3TO 06CTOSIT9llbCTBO CBH,lleTellbCTByeT 0 TOM, 'ITO KOllbU9BOe "H306pa:>KeHHe" 

1T -MeSOHOB HMeeT WHpHHy ~- 4 MM 0 'ITO COBna,naeT C npOH9B9,1l9HHb!MH 

oueHKaMH. 

PHc. 5 noxasbiBaeT npHMep Bhr,neneHHSI HS nyqxa nono:>KHTeJibHhiX qacTHU 

c HMnynbCOM 4,75 Basic qacTHU pasHofi Macchl rr -M esoHoB, K-Me-

SOHOB H npoTOHOB. 3,necb ,llBa ,ll.I'.C, BKJl!O'I9Hbi Ha COBna,neHHe ,npyi:' C LlPYI'OM • 

.[{,I' .C • sanOliHSiliHCb 9THll9HOM • 0 pH ,1l aBll9HH H, COOTBeTCTBYIO rueM MaKCHMYMY 

cqeTa K-MeSOHOB, cpoH cqeT'IHKa cocTaBnsteT .....- 1% oT senH'IHHhi K-Me30HHo-

I'O nHK8o 

Oo nono:>KeHHIO MaKCHMIYMOB Ha pH C. 5 MO:>KHO onpe,nelJSITb Cp9,1lHHfi, HM-

nynbc qacTHU B nyqxe. B caMOM ,nene, ecnH nl H n
2 

-noxasaT~IIH npenoM-

ll9HHSI rasa, COOTBeTCTB Y!OIUHe M 8KCHM allbHbiM 9 cpcpeKTHBHOCT SIM B paSHbiX nH­

KaX, TO HS /11 

nl/31 = n2 {32 

T.x. HMnynbc qacTHu o,nHHaxos, To 

8 mp/yp2 + m2 • t J /3:z=P/Vp2 +m~ 

00,llCTaBliSISI 131 B 12/,nolly'IHM 

P = J._-~n~- mf n'\ 
n2- n2 

2 I 

121 

BosHHKaroruag npH aToM owH6xa onpe,nensteTcSI Bhlpa:>KeHHeM 

131 

''-

.\ 
I 

i 

... ~ 
r) ~ 

::1 
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~ P = n, n2yJr2,+ n~ (m~ - m~) 
p P2 (n' -n' )' 

' l 

I' .ne 

~n- Ol..UH6Ka a orrpe.o:eneHHH noKaaaTenSI rrp9noMneHHst, coo~aeTcTByromer~ 
llHKY a!}l!}leKTHBHOCTH. 

npH onpe.neneHHH UMllYJibCa '18CTHU no .llBYM llliKaM Ha pliC
0 

5 - 1T -Me-

30HHOMY H K-Me30HHOMy - own6xa cocTaBnSieT .AL. ~ 2%. HanH'IHe Tpex. 

~p p 
nHKOB noanonSieT yMeHbWHTb .no 1%. Ecnn C'IHTaTb, 'ITO nonywHpHHa p-

7T -Me30HHOI"O nHKa onpe.neJISI9TCSI TOJibKO .llHCnepcHeft '19p9HKOBCKOI"O H3Jiy-

'19HHSI H OnTH'I9CKHMll a6eppaUHSIMH, TO no H3M9H9HHIO nonywHpHHbl B K-Me30H­

HOM 11 npoTOHHOM nnxax MO)KHo onpe.nenHTb paa6poc 'lacTHu B nyqxe no HMnynb­

caM. 3TOT M9TO.ll Onpe.neneHHSI UMnYJibCa '18CTHU B ny'IK9 MO)K9T npUM9HSITbCSI 

TOI".ll8, KOI".ll8 Tpe6yeTCSI nony'IHTb TO'IHOCTb nyqwe, '19M M 9TO.ll0M TOKOHecyrue:ll: 

npOBOJIOKH UJIH KOI".ll8 nOCJI9.llHH:ll: He npHM9HliM. 

B aaxn!O'IeHHH aBTOpbi Bbipa)Ka!OT 6naro.napHOCTb H.H. KaxypHHY aa 

y'laCTHe B KOHCTpyHpOBaH HH C'I9T'IHKa H Vf • 3axapKHHy 38 nOMOIUb B pa60T9
0 
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4. V.Cook et al, UCRL- 9386. 

5. M .¢. nnxaqeB H .np. Proc. of the 1960 Ann.Intern.Conf. on High Energy Physics atRocheste~; 

6. A.c. BoBeHKO H .up. npenpHHT OH.HH .Ll-721. 

7. M. ¢. nHxaqen H .np. Proc. of an lntem.Conf. onlnstrum. for High Energy Physics, Berkeley, 1960. 

8. J.l.J.l. MaxcyToB. AcTpOHOMH'IecxaSI onTHKa.M....,n 1946. 

9. H. 3axapKHH. J.lHnJIOMHaSI pa6oTa. M rY 1960. 

PyxonHCb nocTynHna B Ha.naTenbCKH:ll: oT.nen 

5 aBrycTa 1961 ro.na 
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K OHcTpyxuH SJ .o HQ:lQ:lepeHuHan&Horo raaoaoro 'lepeHxoacxoro 
c'leT'IHxa. 1- Tpyt5a pa.oHaTopa, 2- xopnyc, · 

5- 9Kpo!lHHpoBaHH~A 
'lecxoe aepxano, 7-
/PaaMepbi B MM I. 

Ko:myx cPOTOyMH02KHTenst, 6- ccf:lepH-
M ~HoMeTp1 8- nnexcHrnacoaaSJ npot5xa. 

cp3w-a' 

) 

CxeMa axnxo'leHHst .o.r.c. a t5~cTpyxo cxeMy coana.oeHHA. 
yp -ycHnHTen& c pacnpe.oeneHHbiMH napaMeTpaMH, xoa.cf:l­

cPHUHBHT YCHnBHHSI 20 1 IIOnoca 160 Ml"Uo 
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K!>HBbie a¢¢eKTHBHocTH 77 .ll.r.c. x rr -MeaoHaM c HM-

nynbcoM 3 Bas/c B aaBHCHMOCTH OT .llaBneHHR B03.llYXa B 

HeM. 1- nonHpOBaHHaR Tp,yoa, 2- BHyTpeHHRR UOBepXHOCTb 

C'leT'IHKa, UOKpbiT8R 'lepHbiM oapxaToM, 3- 6apxaTHOe UOKpbi­

THe H KOnbUeBag J..(HacflparMa WHpRHOft JQ MM. 
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KpHBbie acpcpe.KTHBHOCTH 71 .a.r.c. x rr -:MesoHaM c HM­
nynbcOM 3,4 Bas /c a saBHCHMOCTH oT .aaaneHHsr aos.ayxa. 

Y1-xonbueaasr .aHacpparMa 10 MM, Y2 -xonbueaasr 
.aHacpparMa 4 MM, Y1 + Y2 - ooa c'leT'IHKa Ha coana.ae-
HHH .apyr c.apyroM. 
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C'IeT pa3JIIf'IHhrx 'IaCTifU B aaBHCHMOCTif oT .llaBneH!fll ST!fneHa 

J3 .llBYX .ll.r.c. no OCH Op.OHHaT OTJIO)KeH C'IeT .ll.T'.C. no 
OTHOWeH!f!O K CUHHTifJIJI!lUifOHHOMy MOHifTOpy. 


