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B 3KCnepHMeHTe no nOHCKy KOPOTKOmHBY~HX 4aCTH~/l~ B~nonHReMOM 
Ha AByxnne4eBOM cneKTPOMeTpe Ha BHyTpeHHeH MHWeHH yCKOpHTenR 
H~B3 /pHc.l/, npeAYCMaTpHBaeTCR B~AeneHHe nenToHoe H3 npoAyK
TOB pacnaAa. ~yHK~HeH AeTeKTopa 3neKTpoHoe /E~/, pacnonomeHHoro 
B OAHOM H3 nne4 YCTaHOBKH, RBnReTCR B~AeneHHe 3neKTpOHOB B npH
cyTCTBHH B~COKOrO aAPOHHOrO ~OHa. 

PHc.l. CxeMa ycTaHOBKH "Tay". 

OnHCAHHE ~ETEKTOPA 3flEKTPOHOB 

~eTeKTOp 3neKTpOHOB npeACTaBnReT COfiOH MHOronnaCTHH4aT~H 
HOHH3a~HOHH~H cneKTPOMeTp nonHoro norn~eHHR. BHyTpH KOpnyca, 
e~nonHeHHoro H3 Hepmaee~eH cTanH /eM. pHc.2/, pacnonomeH~ CBHH
~oe~e nnaCTHH~ nornOTHTenR*.H3 WHPOKO AOCTynH~X MaTepHanoe CBH
He~ o6naAaeT MaKCHManbH~M OTHOWeHHeM RAePHOH AnHH~ norn~eHHR 
K paAHa~HOHHOH AnHHe: L.Rp;/Xo:: 33. 

Pa3Mep~ cneKTPOMeTpa AHKTYDTCR ero pacnonomeHHeM B ycTa
HOBKe MemAY 6noKOM APeH~OB~X KaMep ~K 0 H KOmyXOM KOnb~eeoro Mar
HHTa /pacCTORHHe 25 CM/. B~6op me CTpyKTyp~ AeTeKTOpa /TO~HHa 
nornOTHTenR + AeTeKTHPY~HH 3a3op/ onpeAenReTcR, C OAHOH CTCPOH~, 

* Kopnyc cneKTpoMeTpa KaK cocyA, pa6oTa~HH noA e~COKHM Aaene
HHeM, H3roToeneH H Hcn~TaH e on~THOM npoH3BOACTBe OHRH. 
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PHc.2. CxeMa MHoronnacTH~aToro 
HOHH3a~OHHOro cneKTpOMeTpa 
I a 1 , ... , a 6 - BbiBO)J;bl aHOAHbiX 
rpynn/; K- KaTo)J;bl; BB - B~coKo

BOnbT~ BbiBOA/. 

KOHCTpyK~~OHH~M~ CBO~CTBaM~ CB~H

~a /Heo6XOA~Ma AOCTaT04HaR mecT
KOCTb 3neKTPOAOB/, C APYrO~
Heo6xoA~MOCTbO np~ 3aAaHHOH An~
He cneKTpoMeTpa nony4aTb MaKc~
ManbH~H ~OH~3a~~OHH~H C~rHan. np~ 

~Mnynbce 3neKTpOHOB 2 + 3 f3B/c 
AnR norn~eH~R 95% 3Hepr~~ Heo6xo-
A~Ma An~Ha AeTeKTopa, paaHaR 14 

paA~a~~OHH~M An~HaM. HcxoAR ~3 3Toro 6~na a~6paHa To~~Ha norno
T~TenR - 2 MM, aen~4~Ha 3a3opa - 3 MM. Bcero a cneKTpOMeTpe 
38 nnacT~H, TaK~M o6pa30M, nonHaR An~Ha COCTaBnReT 13,8 paA. 
An~H. nnacT~H~ o6DeA~HeH~ a 6 nocneAoBaTenbH~x ceK~~H. nepaaR 
rpynna 3neKTPOAOB - 2,9 paA.AnHH~, OCTanbH~e - 2,2 paA. AnHH~. 
0TPH~aTenbHOe HanpRmeH~e AO 5 KB noAaeTcR Ha o6DeAHHeHH~e KaTOA
H~e nnacT~H~ 4epe3 ycTaHOBneHH~H Ha cneKTPOMeTpe BWCOKOBOnbTH~H 
~HnbTp. 3neKTPOA~ npeACTaBnROT C060H oaan C pa3MepaMH 260x 
x140 MM 2• . 

B Ka4eCTBe rasoaoro HanonHHT~nR HcnonbsyeTcR KCeHOH c Ao6aa
vn~ ~~ MPT~~~ ~nR YRPn~up~~A CKODOCTH DOeH~a. fia&neH~e ra3a 
30 aTM. KceHoH 6wn aw6paH H3-3a era awcoKoH nnoTHOCTH /5,9x 
x10'3 r/cMs/, 4To nosaonReT nony4HTb MaKcHManbHWH cHrHan no 
CpaBHeHHO C APYrHM~ ra3aMH, KOTOpwe o6~4HO HCnOnb8YOTCR 8 HOHH-
3a~HOHHWX AeTeKTopax. 

CHrHan~ c aHOAH~x rpynn nnacTHH nocTynaoT HenocpeACTBeHHO Ha 
BXOA~ npeAycHnHTeneH 6e3 paaAenHTenbHWX KOHAeHcaTopoa. Ka*AaR 
aHOAHaR rpynna HMeeT He3aBHCHMWH KaHan perHCTpa~HH, KOTOPWH 
COCTOHT H3 npeAYCHnHTenR, OCHOBHOro ycHnHTenR H 3aPRAO~~poaoro 
npeo6pa3o&aTenR, CBR3aHHoro npH noM~H cHcTeMw KAMAK c 3BH. 
KpoMe Taro, HMeeTCR ~e OAHH perHCTPHP~HH KaHan, aHanorH4HW~ 
onHcaHH~. Ha OCHOBHOH ycHnHTenb A8HHoro KaHana perHCTpa~HH no
AaeTcR CHrHan, nony4eHHWH OT acex npeAYCHnHTeneH Ha pe3HCTH&
HOM CYMMaTope. 8 AanbHeHWeM 3TOT CHrHan MO>KHO HCnOnb30BaTb ~ 
TpHrrepe. 

8 ronoaHOM KaCKaAe nPeAYCHnHTenR, B~nonHeHHOrO no TOKOBoM 
CXeMe, HCnonb3YOTCR 2 6HnonRPHWX TpaH3HCTOpa, CoeAHHeHHWX na
pannenbHO. BxoAHoe conpoTHaneHHe npeAYCHnHTenR MeHbwe 10 OM, 
3KBHBaneHTHWH WYMOBOH 3aPRA npH eMKOCTH -600 n• COCTaBnRn 
2,4•104 3neKTpOHOB /WHpHHa Ha nonoBHHe BWCOT~/. fpaAYHpOBKa pe
rHCTpHpy~eH 3neKTPOHHKH OCy~eCTBnRnaCb npH nOM~H reHepaTopa 
,.ORTEC-480". fpaAyHpoB04HWH CHrHan noAa saneR 4epe3 eMKOCTb 20 n• 
Ha KaTOAW cneKTpoMeTpa. 
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KAnH6POB04H~E H3MEPEHH~ 

Kan~6poB04H~e ~3MepeH~R npoaoA~n~cb Ha KaHane ~6 cepnyxoa
cKoro npoTOHHoro ycKop~TenR np~ ~Mnynbce 4aCT~~ 1 ,5; 2; 
2,5 f38/c. CoAepmaH~e 3neKTpOHOB B ny4Ke MCHRnOCb OT 8 AO 0,5%. 
AnR ~x BbiAeneH~R ~cnonb3oaan~cb 2 ra30BbiX 4epeHKOBCK~X C4eT-
4~Ka, aMnn~TYAH~e cneKTpbl C KOTOpbiX 3an~Cb1Ban~Cb Ha MarH~THY~ 
neHTY. 3aTeM np~ o6pa6oTKe AaHHbiX e pe>K~Me O<)llt>- naHH c ~x no
M~b~ OT6~pan~Cb C06b1T~R, COOTBeTCTBY~~~e npoXOlKACH~O 3neKTpOHa 
/aMnn~TYAa C~rHanOB B ABYX 4epeHKOBCK~X C4CT4~KaX BbiWe onpe
AeneHHOrO nopora/ ~n~ aApOHa /oTcyTCTB~e c~rHanoe a o6o~x 
C4CT4~KaX/. 

Ha pHc.3a,6 npeAcTaaneH~ cneKTPbl 3HeproBb1AeneH~H a 3neKT
poHHOM ACTCKTOpe. Ha aAPOHHOM cneKTpe n~K B o6naCTH Man~X 
3HeprOBb1AeneH~H COOTBCTCTByeT OA~H04HbiM rr-Me3oHaM, npOWCAW~M 

4epe3 06DeM ACTeKTOpa 6e3 RACPHbiX B3a~MOACHCTB~H. B HaWeM cny-
4ae AOnR TaKHX C06b1TH~ AOCT~raeT - 60%. 8BHAY 6onbWOro ~Mnynbc
Horo pa36poca ny4Ka I Ap/p - 25%/ wHp~Ha 3neKTpOHHoro n~Ka co
cTae~na - 30% np~ ecex ~ccneAyeMbiX 3Hepr~RX. 
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PHc.3. AMnnHTy~e pacnpeAeneHHR HMnynbcoB cneKTpoMeTpa 
B nyqKe qaCTHU c HMnynbCOM 2 fsB/c. 

PAlaEflEHME 3flEKTPOHOB M AAPOHOB C nOHO~b~ 
HHOfOnflACTMH4ATOfO MOHM3AUMOHHOfO CnEKTPOHETPA 

C 6 
/2/ v ornacHo peaynbTaTaM pa oTw .rAe onHcaH aHanorH4HWH cneKT-

pOMeTp, HaH60nbWHH K03~H~HeHT pe>KeK~HH /OTHOWeH~e ~eKTHBHOC
T~ perHCTpa~HH aApOHOB K ~eKTHBHOCTH perHCTpa~HH 3neKTpOHOB/ 
MO>KHO nony4HTb, npo&OAR oT6op co6wTHH no nonHOMY 3HeproeWAene
HHO B AeTeKTOpe. nocKOnbKY WHPHHa 3neKTpOHHOro OHKa onpeAenRnacb 
B OCHOBHOM HMnynbCHWM pa36pOCOM ny4Ka, HenOCPeACTBeHHO H3MepHTb 
co6cTaeHHoe paapeweHHe AeTeKTopa He YAanocb. 0AHaKo, Hcnonb3YR 
AaHH~e pa6oT 12( MOmHo o~eHHTb O>KHAaeMoe paapeweH~e Hawero Ae-



TeKTOpa I a•r.m.s. =0, 16 f3B np1-1 3Heprl-11-1 3JleKTPOHOB 2 f3BI. 
Bocnollb3oaaawi-1Cb 3aTeM aMnlli-1TYAH~M cneKTPOM AllR aApOHOB, MO*Ho 
nony41-1Tb K03~1-1~1-1eHT pe*eK~I-11-1 no nOllHOMY 3HeprOB~AelleHH~ B Ae
TeKTOpe: Eh IE e =1 , 5 ·1 0 - 2 AllR f e =99%. .llllR 3Hepri-1H 1 , 5 "' 
2,5 f3B pe3yllbTaT~ pa3lll-14a~TCR Ha 20%. 

Hcnollb30BaHHe 4epeHKOBCKOro C4eT4HKa cl AllR B~eneHHR 3JleKT
pOHOB B XOAe 3KCnep1-1MeHTa n03BOJl.AeT CHH3HTb 3~~eKTHBHOCTb pe
rHCTpa~l-11-1 aApOHOB TOllbKO Ha 2 nopRAKa 1-13-Sa MallOH AllHH~ C4eT-
4HKa I -1,5 Ml "'6onbWOH ~OHOBoH 3arpy3KI-1. TaKI-1M o6pa3oM, cyM
MapH~H K03~1-1~1-1eHT pe*eK~I-1H CI-1CTeM~ 11 4epeHKOBCKI-1H C4eT4HK + 
cneKTPOMeTp nOllHOrO nor110111eHHR 11 COCTaBnReT -10-:-4 lcoAeP*aHHe 
3JleKTpOHOB B ny4Ke, KaK yKa3~BallOCb B~We,- 10-4 I. C ~ellbiO Aallb
HeHwero nOHI-1*eHI-1R aApOHHOro ~OHa I-1CClleAOBallaCb B03MO*HOCTb a~

AelleHHR 3neKTPOHOB no oco6eHHOCTRM npoAOllbHoro pa3BHTHR KacKaAa. 
.£ll1R 3Toro 6~111-1 OTo6paH~ 3JleKTpOHH~e H aAPOHH~e JlHHHI-1 B 3Hepre
TH4eCKOM AHana30He 1 ,4+ 2,4 f3B IWHpHHa AHana30Ha - ±-3 a r.m.s. 
3HepreTI-14ecKoro paspeweHHR 3lleKTPOHHoro AeTeKTopa npH I-1MnYllbCe 
4aCTI-1~ 2 f3Bic. ~OpMa KaCKaAa cna6o 3aBI-1CHT OT 3Heprl-11-1 
4aCTH~ / 3•4/, n03TOMy I-1MnyllbCH~.:i pa36poc ny4Ka He 6yAeT CKa3~
aaTbCR Ha K03~1-1~1-1eHTe pe*eK~I-1H aApOHOB npH HCOOllb30BaHI-1H Kpi-1-
TepHeB OT60pa, OCHOBaHH~X Ha npOCTpaHCTBeHHOM pacnpeAelleHHI-1 
KacKaAa. 

Ha PI-1C.4 1-1 ~ npHBeAeH~ COOTBeTCTBeHHO pacnpeAeJleHI-1R ~eHTPOB 
TR*eCTI-1 1' 1-1 WHPHH ~~ ~- cpeAHeKBaApaTH4HOe OTKJlOHeHHe npOAOllb
HOro pacnpeAelleHI-1R I-10HH3a~HH B HHAHBHAyallbHOM KaCKaAel B npo
AOllbHOM HanpaaneHHH AllR 3lleKTPOHOB H aAPOHOB. HallH4He 6 nHKOB 
~ ~g~n~~nu ~~rn~P~PnP~~~ Ha OHc:q H 3Ha4HTellbH~ 4aCTb aAPOHH~X 

PHc.4. PacnpeAeneHHe no To~
He CUeKTpoMeTpa npOAOJibHOro 
~eHTpa THieCTH KaCK&AOB t' AJIH 
&APOHOB (h) H 3neKTpOHOB (e), 
HMnynbc 2 f3B/c. 
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PHC. 5 • P acnpeAeneHHe UPOAOJib
HbiX BIHpHH JIHBHeA ~ AJlft &Apo
HOB ( h) H 3neKTpOHOB (e),. 
HMnYnbC 2 f3B/c. 
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PHc.6. AAPoH-3neKTPOHHaH peieK
~H UpH HCUOnb30BaHHH pacnpeAe
neHHit no ~ H t', HMnynbc 
2 fsB/c. 

co6~THH, HMe~HX MallYIO BellH4HHy 
~ Ha pHC. 5, o6"bRCHReTCR B pa-

6oTe/2/ o6pa30BaHI-1eM B RAePH~X 
pac~enneHHRX CHJlbHOHOHH3HPYIO~HX 

4aCTH~. 6naroAapR 60llbWOH nnoT
HOCTH HOHH3a~I-1H TaKaR 4aCTH~a 
MO*eT HMHTHpOBaTb 60llbWOe 4HCllO 
JlHBHeB~X 4aCTH~ C MHHHMallbHOH 
HOHH3a~HeH. np1-1 ee perHCTpa~HH 
CHrHall B OAHOH H3 rpynn 3JleKTpo-
AOB 3Ha4HTellbHO npeaocxoAHT APY

rl-1e, H, CJleAOBaTellbHO, ~eHTP TR*eCTH KaCKaAa 6yAeT HaXOAI-1TbCR 
B6JlH3H 3TOH rpynn~, a ero WHPHHa 6yAeT HMeTb MeHbWYIO BellH4HHy. 

Ha p~otc.6 noKa3aHa pe•eK~HR aApoHoa OT 3lleKTpoHoa no ~eHTpy 
TR*eCTH H no WHPHHe KaCKaAOB. 143 PHCYHKa BHAHO, 4TO 6onee ~
~eKTHBH~ RBJl.AeTCR B~eneHHe 3JleKTpOHOB no OOllO*eHHIO ~eHTpa 
TR*eCTH. npH 90-npo~eHTHOM YPOBHe 3~eKTI-1BHOCTI-1 perHCTpa~HH 
3lleKTPOHoa pe•eK~HR AOnonHHTellbHO yny4waeTCR a - 3 pa3a. 

KpOMe onHCaHHWx swwe MeTOAOB pa3AeneHHR aAPOHOB "' 3lleKTpOHOB 
6Wll HCnOJlb30BaH TaK*e MeTOA MaKCHMallbHOrO npaBAOnOAo6HR, onH
CaHHWH a pa6oTax /3, 51. CyTb MeToAa 3aKlll04aeTc.A a cn~y~eM. 
[~iin ;;u~nH, :;•;:;~::;..~~~~~:.~:::: :: ! -~~ r-~:,~~~e /! ~~ ,2,. _ ,6/, 06(\~ ... .=.-

4HTb 4epe3 Qi,npoAOllbHOe pacnpeAelleHHe 3apRAa B HHAHBHAYallbHOM 
C~THH 6yAeT xapaKTepH30BaTbCR 6-MepHWM aeKTOpOM (S • (Q l , ... ,Q 

6 
). 

Cp~AHe!,pacnpeAeneHHe KacKaAOB 6yAeT xapaKTepH3oeaTbCR aeKTOPOM 
< Q>= t Q 1\. .l1n.A HAeHTH~HKa~HH 4aCTI-1~ I-1CnOllb3yeTCR pacnpeAeneHHe 
BellH4HH~ 

2 -+ -+ t.. -+ -+ 
¥ -.(Q-<Q>)- C1-l(Q -<Q>), 

rAe Utj -KoaapHaHTHa.A MaTpH~a, KOMnOHeHTW KOTOpoH onpeAell.AIOTC.A 
H3 KanH6poao4Horo Ha6opa AaHHWX c xopowo onpeAeneHHWMH 3lleKT
POHHWMH C06~TH.AMH: 

aij ={(Qi -Qi )(Qj _Qj )1. 

npH KanH6poB04HWX H3MepeHH.AX H3y4aJlaCb pe•eK~H.A 4aCTH~ npH 
~HKCHpo&aHHOM HMnyllbCe HalleTa~eH 4aCTH~W. B ~eM CJly4ae, KOrAa 
HM~YllbC HeH3BeCTeH, Heo6XOA~O y4eCTb 3HepreTM4eCKYIO 3aBHCHMOCTb 
<Q > H aij 151. 

Ha pHc.7 npeAcTaaneHa 3lleKTpoH-aApOHHa.A pe•eK~H.A no KPHTe
PHIO ¥ 2 All.A co6~THH, nelllaBWHX a AHanasoHe 1,4 +2,4 f3B. TaKHM 
o6pa3oM, npHMeHeHHe AaHHoro KpHTepH.A AOnollHHTellbHO yny4waeT pe
•eK~HIO AO ypo&HR 3·1o-s npH ~eKTHBHOCTH perHcTpa~HH 3JleKTpoH
Hoa 90%. 
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% -:c~---------------------------. CneAyeT OTMeT~Tb, 4TO B Ka-
4eCTBe 3TanoHHoro Ha6opa AaHH~x 
AnR onpeAeneH~R uij ~cnonb3o

eancR 3neKTPOHH~~ n~K, w~p~Ha 
KOToporo onpeAenRnacb ~MnynbcH~M 
pa36pOCOM ny4Ka. np~ T04HO ~3-
BeCTHOM 3Ha4eH~~ ~MnynbCa 3neKT
poHa 3~~eKT~BHOCTb MeTOAa X2 

AOnmHa yny4w~TbCR. 
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PHc.7. AApoH-3neKTpOHHaa pe
JKeKL\HH no KPHTepmo x2 

nocne npeABapHTenbHoro oT6opa 
C06biTHH no 3HeprOBb~eneHHJO B 
cneKTpoMeTpe, HMnynhc 2 f3B/c. 

B pa6oTe ~ccneAoBaHa cnoco6HOCTb MHoronnacT~H4aToro ~OH~3a
~~OHHoro cneKTpOMeTpa pa3AenRTb aAPOH~ ~ 3neKTPOH~ no pa3n~4-
H~M XapaKTep~CT~KaM KaCKaAOB, o6pa3yeM~X 3T~M~ 4aCT~~aM~ B nor
nOT~Tene. noM~MO CTaHAaPTHOrO MeTOAa pa3AeneH~R no nonHOMY 
3HeproB~AeneH~~ ~3y4eH~ MeTOA~ AOnonH~TenbHO~ pe~eK~~~ c ~c
nonb30BaH~eM xapaKTep~cT~K npoAbnbHoro pa3B~T~R n~eHe~. 

flp~ ~cnonb30BaH~~ MeTOAa pa3AeneH~R no nono*eH~~ ~eHTpa TR

~ecTH pe~eK~HR yny4waeTCR B - 3 pa3a. npH HCnOnb30BaHH~ MeTOAa 
Y • KOTOPbiH OAHOBpeMeHHO Y4HTbiBaeT KaK 3HepreTH4eCK~e, TaK 
H npocTpaHCTBeHHbie xapaKTepHCTHK~, Ko3~~~HeHT pe~eK~HH AnR 4ac
TH~ C HMnynbCOM 2 f36/c np~ 3~eKTHBHOCTH perHCTpa~H~ 3neKTPOHOB 
90% OKa3anCR paBHbiM 3·10-3• 
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6acKaKoa B.H. H AP· 13-82-524 
PasAeneHHe aAPOHOB H 3neKTpoHoa c nOM~b~ MHoronnacTHH4aToro 
HOHH3a~HOHHoro cneKTPQMeTpa nonHero nor~eHHA Ha c•aTOM KCeHoHe 

HccneAOBaHa cnOCo6HOCTb MHOronnaCTHH4aToro HOHH3a~HOHHOrO cneKTpOMeTpa 
nonHero nor~eHHA Ha C.aTOM KCeHOHe pa3AenATb aAPOHW H 3neKTpOHW no pa3-
nH4HWM xapaKTepHCTHKaM KaCKaAOB, o6paayeMWX 3THMH 4aCTH~aMH B AeTeKTOpe. 
00MHMO CTaHAaPTHOrO MeTOAa pa3AeneHHA no nonHOMy 3HeprOBWAeneH~ H3y4eHW Me
TOAW AOnOnHHTenbHO~ pe*eK~HH C npHMeHeHHeM xapaKTepHCTHK npOAOnbHOrO pa3BH
THA nHBHe~. npH HCnonbSOBaHHH MeTOAa pa3AeneHHA no nono•eHH~ ~eHTpa TA*eCTH 
pe*eK~HA yny4WaeTCA B- 3 pasa. OpH HCnOnb30BaHHH MeTQAa X2,y4HTWBa~ero 
OAHOBpeMeHHO KaK 3HepreTH4eCKHe, TaK H npqcTpaHCTBeHHWe xapaKTepHCTHKH 
KaCKaAOB, KO~H~HeHT pe•eK~HH OKaSancA paBHWM 3•10-S AnA 4aCTH~ C HMnynbCOM 
2 r38/c npH ~KTHBHOCTH perHCTpa~HH 3neKTpOH08 90%. npH60p HCnOnbsyeTCA 
AnA BWAeneHHA 3neKTPQHHWX Co6WTH~ npH HanH4HH CHnbHOrO aAPQHHOrO ~Ha . 

Pa6oTa awnonHeHa a na6opaTopHH awcOKHX 3HeprHH OHRH. 

Baskakov V.I. et al. 13-82-524 
Electron and Hadron Reject ion by Means of Hu It I flat I on i zat ion Fu II 
Absorption Spectrometer on Pressed Xenon 

The ability of multlflat Ionization full absorption spectrometer on 
pressed xenon to reject hadrons and electrons by dlfferend cascade charac
teristics is investigated. Except of standard full energy release rejection 
methpd a supplementary one using long shower development characteristics 
is studled.The rejection becomes better b/ factor -:Hf the centre weight 
rejection method Is used. It equals 3·~0- for particle with 2 GeV/c momen
tum and 90% electron rejection efficiency, when x2method which takes Into 
account both space and energy characteristics is used. 

The Investigation has been performed at the Laboratory of High 
Energies, JINR. 

Ca.munlcatlon of the Joint Institute for Nuclear Research. Dubna 1982 


