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IA.H.AneeB. B.A.Ape~beB. B.n.6anaHAHH, B.K.6HpyneB. H.Bepew. 
6.H.ryCbKOB. E.r.aeBH~HH~ H.B.3a8epTAeB~ a.A.KHpHnnOB, 
B.A.KoanoB~ B.P.KpaCTeB, H.A.KyabMHH. E.H.HanHHOBCKHH~ . . I 
n.K.HaHbAKOB, A.H.HaKCHMOB, A.H.Hopoaos, ~.naaOHH, 
B.B.naBnOBCKaA~ A.H.nap~HOB, C.~.nOTawOB: B.B.Pw6aKoB, 

.2 21"n.A.CMHpHOS, ~.B.ConOBbeB, E.A.4YAaKoB, B.K.~AHH 

'UeHTpanbHWH HHCTHTYT ~HaH4eCKHx HccneAosaHHH BAH, 6YAanewT 

2~H3H4ecKHH HHCTHTYT HM.n.H.ne6eAesa AH CCCP, HocKBa 

lHaY4Ho-HccneAoBaTenbcKHH HHCTHTYT AAepHoH ~HaHKH Hry. 
HocKBa 

© O6I......._wl IIHCTHTYT RJlepHWI: HCcnltAOBUlHH llyfiHa. 1986. 

1. BBEAEHI4E 

AnA npoBeAeHHA 3KcnepHMeHTa no nOHCKY HOBWX 4aCTH~ B HeHTpOH
RAepHWX BaaHMOAeHCTBHAX 6wn c03AaH MarHHTHWH cneKTpOMeTp 
6HC-2 /1/, pa60TaBwHH Ha KaHane HeHTpanbHWX 4aCTH~ cepnYXOBCKoro 
YCKopHTenA.

B COOTBeTCTBHH C pewaeMOH ~H3H4eCKOH 3aAa4eH cneKTpOMeTp 
Aon~eH 6wn 3~~eKTHBHO perHCTpHpOBaTb C06WTHA C 60nbwHM 4HcnOM 
4aCTH~ B KoHe4HOM COCTOAHHH. 3TO ycnoBHe npeADABnAeT ~eCTKHe 
Tpe60BaHHR KaK K AeTeKTHpY~HM 3neMeHTaM, TaK H K CHCTeMe OT
60pa C06WTHH H aanYCKa YCTaHOBKH. nepBoe H3 3THX Tpe60BaHHH 
BwnonHAnOCb nyTeM npHMeHeHHA B cneKTpOMeTpe B Ka4eCTBe AeTeKTH
py~HX 3neMeHTOB nponop~HOHanbHWX KaMep/2/,06ecne4HBa~HX pe
rHCTpa4H~ MHor04aCTH4HWX C06WTHH C 3~~eKTHBHOCTbO 96-98%. AnA 
nOBwweHHA 3~eKTHBHOCTH oT60pa MHor04aCTH4HWX C06WTHH WHPOKO 
Hcnonb30BaHO pa36HeHHe nnOCKOCTeH nponOP4HOHanbHWX KaMep Ha 
rOAOCKonH4eCKHe 3neMeHTw /nonOCKH/ 131 B C04eTaHHH C Ma~opHTap
HOH 3neKTpOHHOH norHKoH. 

HaCTOA~aR pa60Ta nOCBA~eHa onHcaHH~ CHCTeMW oT60pa C06WTHH 
H 3anycKa cneKTpOMeTpa 6I4C-2. 

2. AETEKTOPbI H 3nEKTPOHHKA CI4CTEMbl 3AnYCKA 

CxeMa cneKTpOMeTpa npeACTaBneHa Ha pHc.l. B era COCTaB BXO
ART: 1/ nponop~HoHanbHwe KaMepw 121 /PC/, Ka*AaR H3 KOTOPWX Co
Aep*HT BepTHKanbHo H ropH30HTanbHO pacnono*eHHwe npoBon04KH 
cHrHanbHWx 3neKTpoAoB C warOM HaMOTKH 2 MM /COOTBeTCTBeHHO 0603
Ha4eHW KaK X H Y /; 2/ nponop4HOHanbHwe KaMepw 12/, npOBOnOKH 
AByX CHrHanbHWX 3neKTpoAoB KOTOPWX pacnono*eHW nOA yrnoM 22,5° 
K BepTHKanH /cooTBeTcTBeHHo 0603Ha4eHW KaK X' H Y'; 3/ rOAOCKO
nw C4HHTHnnR~HOHHWX c4eT4HKoB /41 Hl H H2, npeAHa3Ha4eHHwe AnR 
ynY4weHHA BpeMeHHoro pa3peweHHR cneKTpOMeTpa; 3Ha4HTenbHaA 
4aCTb 3KcnepHMeHTOB 6wna BwnonHeHa, KorAa B COCTaB cneKTpOMeTpa 
BMeCTO H2 BXOAHn rOAOCKon H2' , coCTOR~HH, B OTnH4He aT H2, He 
H3 29 C4eT4HKOB, a H3 14 C4eT4HKOB YABoeHHoH WHPHHW/5~ 4/ CHCTe

/51
Ma CMeHHWX TBepAwx MHweHeH Tl, CHCTeMa c4eT4HKoB-MHweHeH T2 
H *HAKOBQAOpOAHaR MHweHb /T3/; MHweHH T2, T3 6wnH OCHa~eHW 
AeTeKTogoM npOTOHOB oTAa4H - C4eT4HKaMH oKpy*eHHR MHweHH COMl 
H COM2' I; 5/ MHorOKaHanbHwe noporOBwe raaOBWe 4epeHKOBCKHe C4eT
4HKH Cl H C2 - HAeHTH~HKaTOpw aAPOH~B 1'7.8/; 6/rOAOCKonbi 4epeHKOB

CKHX C4eT4HKOB nonHoro nornOUleHHR ,C3. C4 191 .::.....1l~.!~_'!opw 3neKTpo
ObloCji:Ul<; ....~U .:.il.:;a) t 1 

U'ftBWX BCe'!w'll..I)Blmi~ i 
6Hbll"K~T':H~ ,--, 



Hoe ~ Y-KBaHTO~; 71 MOH~TopH~e C~~HT~nnR~~OHH~e C4eT4~K~ MO
~ C4eT4~K aHT~coBnaAeH~~ A/&~ B OTAenbH~X cny4aRx HenocpeAcTBeH
HO 3a AeTeKTopoM COM pa3Me~an~cb AononH~TenbH~e c~~HT~nnR~~oH

H~e C4eT4~K~ aHT~c0BnaAeH~~: aI 6onbwo~ C4eT4~K A1 c oTBepcT~eM

B oxononyuxoaoã oõnacra, ~cn~nb3yeM~I:1, Hanp~Mep, np~ BbIAeneH~~

peaK~~~ nepe3apRAK~ He~TpoHa B npOTOH; 61 cnnOWHO~ C4eT4~K aHT~

cOBnaAeH~A A2 IHa cxeMe He ~306pameH/, ~cnonb3yeM~~ np~ ~3Y4e

H~~ A~$paK~~oHHO~ A~oco~~a~~~ HeATpoHa B C~cTeMY AOKo.
OCHOBOA rOAoCKon~4eCK~X 3neMeHTOB, Ha KOTop~e pa36~Tbl nnoc

KOCT~ nponopuaoaensuux KaMep, RBnJlIOTCR BepT~KanbHble ~ r opa aou
TanbH~e nonocxa W~P"1HO~ 12 MM. W~p~Ha nonocox onpenenanacs KOnl-1
4eCTBOM npoaono«, Clo1rHanbl c KOTOPblX nonaaanacs Ha BXOA cXeM~

nor~4eCKoro CYMMaTopa weCT~KaHanbHorO yc~n~TenR 110/.

AnR $OpM~pOBaH~R 60nee KpynH~x rOAoCKon~4eCK~x R4eeK ~cnonb

30Ban~Cb cne~~anbH~e cxeM~ Hl1H , pacnono~eHH~e, KaK ~ yc~n~

Ten~, HenocpeACTBeHHO Ha nponop~~OHanbH~x KaMepax/3~ An~Tenb
HOCTb B~XOAH~X c~rHanOB 3T~X cxeM COCTaBnRna 80+90 HC.

C~rHan~, nocTynalO~~e no Ka6enbH~M KOMMYH~Ka~~RM OT ÁeTeKTO
pOB cneKTpOMeTpa, nOAaBan~Cb Ha Mamop~TapH~e cxeM~ COBnaAe
H~A/l1~Ka~AaR ~3 KOTOP~X COOTBeTCTSOBana CBoeMY AeTeKTOPY ~ 3a
AaBana Kon~4eCTBeHHoe ycnoB~e Ha cpa6aT~BaH~e ero rOAOCKon~4e

CK~X 3neMeHTOB. KaMep~ PC12x H PC13x BKn~4an~Cb B OAHY Ma~op~

TapHYIO cxeMY, np~4eM B o6nacT~ nepeKpwT~R KaMep ~cnonb30Ban~Cb

c~rHan~ TonbKO OAHO~ ~3 H~X. TaK~M o6pa30M, B C~CTeMe 3anYCKa
3T~ ABe KaMep~ paCCMaTPHBan~Cb KaK eA~HaR nnOCKOCTb.

C~rHan~, nocTyna~~e c 03Y AeTeKTopoB COM, T2, H1, H2, nOA
Bepran~Cb $OpMlo1poBaH~~ c nOM~blO 6noKoB T~na on~caHH~X B/ 12/ •

C~rHan~ "6~cTpoe Hl1H"c yc~n~Tene~ KaMep PC3x, PC5x ~ PC9y
o6De~~H8n~cb nocne Ka6enbH~x KOMMyH~Ka~~~ c nOMO~b~ cxeM Hl1H
AnR nony4eH~R c~rHanoB, COOTBeTCTBY~~~X 60nee KpynH~M rOAocK9
n~4eCK~M 3neMeHTaM.

B Ta6n. 1 np~BeAeH~ OCHOBHWe reoMeTp~4ecK~e napaMeTp~ AeTeK
TOpOB, a TaK~e YKa3aHW napaMeTp~ 3neKTpoH~K~, o6pa6aT~Ba~~eH

c~rHanw 3T~X AeTeKTopoB.
Kparaocr s cOBnaAeH~~ Ma~op~TapHwx cxea cocr aensna n ~ 1, n ~ 2,

n ~ 3, n ~ 4, a B OTAenbHWX cnyxaax , 'np~ ~cnonb 30BaH~~ nononxa
TenbHWX cxe« cOBnaAeHH~, KpaTHOCyb AOCT~rana Ben~4~H n ~ 5, n ~ 6.

~R yny4weHHR BpeMeHHoro pa3peweH~R c~CTeM~ 3anYCKa Bce
Ma*op~TapHwe cxeMW cOBnaAeH~A, OTHocR~~ecR K nponop~~OHanbHWM

KaMepaM, Morn~ cTpo6~poBaTbcR c~rHanOM COBnaAeH~R nnocKocTe~

H1 ~ H2 Inp~ cpa6aT~BaH~~ XOTR 6~ oAHoro c4eT4~Ka B Ka*AoA
nnocKocT~/. AnHTenbHocTb cTpo6~py~ero, ~Mnynbca coCTaBnRna 3d HC.
B cnY4ae ~cnonb30BaH~R B 3KcnepHMeHTe C4eT4~KOB-M~weHe~ T2 ~x

c~rHanw, CMewaHHwe c nOMO~b~ cxeMW Hl1H., BKnlO4an~Cb B COBnaAe~

H~R c H1 H H2 AnR cTpo6Hposa~~R Ma*op~TapH~X cxeM. .
AnIo1TenbHOCTb B~XOAHoro' c~rHana Ma*op~TapH~X cxeM COBnaAeH~H

AnR nponop~~OHanbH~X KaMep COCTasnRna 100 HC, a np~ CTPO-
. 6~poBaHH~ cxea onpeaensnecs An~TenbHOCTb~ cTPo6~pr~ero~Mnynbca.

'3 '

.
I .........

QJ
C E-o

(J
•• ll::

C'l QJ
I E-o

C,)
:s: III
I:.Q .
C1S :E
Q,(J
E-o
QJ IX:
:E :s:
o =p.QJ
E-o ~
ll:: C1S

QJ =
r::: ti)
(J ,o

\O
C1S o
:E
QJ QJ

Gª,.Q. @
E-o

(J (J

:s: o
P-l .........

E-o

N :s:
:z:
H
C1S
:E
):s:
~
(J
QJ
ti':s:
p.
E-o
QJ
:E
O
P.
E-o
ll::
QJ
l::
(J

I

~

..
III
O
:z:
O
p.
E-o

'::S:QJ
:z:
ll::
O
~
:>.
l::

~

~

c
-------~

N

----------------,,~

(J)~~ >-=:a=~
«J"~ ->-;;11'~ -~- -X

~~:I: ~ ~,~-r . >-- ?<T~
~"?~~=::~):~ \ -----;;=;*;=;-
- L~. ..1 _ ----- L...i-.' X

~t ~ 2 ~ ~ ~ t
r u u . tc' c

\Q I ;!-==~

~U
~ ~-a..

- - _L-_...J..

MffEI~-ti
M/
u

~
U N

' I Ia=l J::o:Í::U..::t_t.:=i I -- Je
' ~

?j ~

~~ ~ --;...-----iII---,..,11n-1i1....1-,-1-

I
--r.J

I ~ IX -----l ----=-r- . -I . .,
~--t--'-1,L __ ;-_...J

2



Taõrnnta I

reOMeTpH1.IeCKHe napaxe rpu ne-rex-r opoa , acrtorrsayexux p,JUI s arrycxa
cnesrpoxerpa BHC-2, H napasse-rpsr 3neKTpOHHKH, oõp aõa-rsraarouteü
cm-nanu 3THX AeTeKTOpOB

N2N2
.A T2 COMI

t PC3x· PC5x HI 'PC9x' PC9yCOM2· AI

I. Pa601.IaH rrnOll\aAb /X- H Y-
I 3/paasrepsr , MM 2/ 250x250 40x60 IJ;HnHHAP (6260 U;HnHHAP 1000xI000 386x300 794x300 600x200 962x600 100x578
I (6440

2. KOnHqeCTBO 3neMeHTOB
AeTeKTopa /rrpoBonoK,
CqeT1.IHKoB/ I 2 . 18 I 18 4 192 396 15 480 2883. HarrpaBneHHe CqeTa 1/
3neMeHTOB AeTeKTopa

I - - - +4. PagMepW rro X(Y) li KonH-
1.IeCTBO rOAOCKOrrHqeCKHX

/12 MM/X3neMeHTOB AeTeKTopa 250 MM 40/60/ Ml>J IOx40x I 20x80x 24x600x 12 MM x 12 MM x 40 MM, X 72 MM,x320 MM3X 3 x400 MM3X x 32 x 66 x 15 84 MM x X 48
400 M x18
xI8 x4 10,

48 MM
I

5. X- H Y-pagMepW 06naCTH
AeTeKTopa, Hcnonh3yeMoH
AnH garrYCKa, MM 2 /x-,y-
KooPAHHaTW U;eHTpa
oõnác'rn , "MM/ 2S0x250 40x60 U;HnHHAP

,I U;HnHHAP 1000xlOOO 386x300 434x300 600x200 674x600 1000xl94/0; 0/ /0; 0/ t/J 260 6440 /0; 0/ /0; 0/ /0; 34/ /0; 0/ /-10;65/ /-10;65/
6. KOnHQeCTBO 3neMeHTOB

AeTeKTopa, acnorn.sveaux
AnH garrYCKa I 2 18 I 18 4 1-1.92 91-306 f5 121-456 145-240T, 'I'an 3neKTpOHHbIX cxex , o6pa-
6aTWBalOIIUlX caraanu AeTeKTopa /

u2
l1J 1>rrocne Ka6enbHhIX KOMMyHHKaU;HH ~ 1 <1> C1> I1nI1 HnI1 <1> - I1JU'!

8. ITopor cxeM, MB /AnHTenb-
HOCTq BhIXoAHoro CHrHana,

30/ 1.0/ 30/40/HC/ 30/120/ I 30/40/ 30/120/ ;'80/ /80/ 30/40/ /80/ /80/
9. X(Y)-pa3MepbI H xorm-:

QeCTBO õorree xpynaux

rOAOCKOrrHQeCKHX 3neMeHToB,
rronY1.IeHHbIX nocrre o6pa6oTKH
CHrHanOB AeTeKTopa H Hcrronb-
gyeMhIX AnH garrYCKa I 48 MM ~2, 36 MM x 84 MM x /12 MM/X

24 MM x8, X 12 x 8 x 16
48 MM x2 /300 MM/ /600 MM/ /1000 MM/
/300 MM/ ,

4 I \ 5
\



7

3/ B' .
~eHTpe CqeTqHKa npHMoyronbHOe OTBepCTHe pa3MepOM

200x200 MM2; CqeTq1fK COCTOHT H3 qeThIpeX OTAenbHMX
C~1fHTHnnHTOPOB.

1/ .a ""vHaK + 03HaqaeT HaIlpaBneHHe CqeTa 3neMeHToB ~eTeKTopa,

COOTBeTCTBYIOl~ee nanpaaneumo KOOp~1fHaTHOH OCH X HJ1H Y.
3HaK "-" - HaoõopoT.

C4

70

1000x700

100 MM
x /100 MM/ x

x 70

70

C3

1000x700

100 MM
/100 MM/
x 70

HI
2

14

2680x650

200 MM xl4

H2

29

2755x600

95 MM x 29

84 MM x 7,
48 MM

/600 MM/

638x600 2755x600 2680x650 '1000x700 1000x70d
/237; -14/ /-170; 0/ /3; 0/ l-700;0/ /700; 0/

163-480 29 14 70 70

cr> cr> nHHeHHble nHHeHHhIe
cY~MaTopM cyMMaTopbl

/80/ 10/40/ 30/40/

1-480

/80/

562x600
/-417; 3/

/80/

1-480

562x600
/0; 0/

PCIOx . PCI2x PCI3x

962x600 962x600
962x600

I
480

,
480 480

l+ .... I +

72 MM, 72 MM, 72 MM,84 MM x 84 MM xl0, 84 MM xlO,
x10,48 MM 48 MM 48 MM

/12/
- cxeMa nOrHqeCKOrO CMeCHTenHruIll- ~OpMHpOBaTenb,2/ 'cr>

Ngtf

TaõnH~a I /npO~On~eHHe/

6!

I. PaÕO~aH nnO~a~b /X- H Y-pa3MepM,
MM2/

2. KonH~ecTBo 3neMeHTOB ~eTeKTopa

/npoBonoK, CqeTqHKoB/
3. HanpaBneHHe CqeTa 3neMeHTOB

~eTeKTopal/ .
4. Pa3MepM no X(y) H KOnHqeCTBO

rO~OCKOnHqeCKHX 3neMeHTOB
~eTeKTopa

5. X- H Y-pa3MepM oõnaCTH ~eTeK

Topa, Hcnonb3yeMoH ~nH 3anYCKa,
MM2 /X-,Y-Koop~HHaTM ~eHTpa

oõnaCTH, MM/

8. IIopor cxeM, MB /~HTenbHocTb

Bb~ogHoro CHrHana, HC/
9. X~Y)-pa3MepM H KOnHqeCTBO

õonee KpynHb~ ro~oCKonH~eCKHx

3neMeHToB, nonyqeHHb~ nocne
oõpaõoTKH CHrHanoB ~e~eKTopa

H Hcnonb3yeMb~ ~H 3anycKa

6. KOnHqeCTBO 3neMeHTOB ~eTeKTopa,

Hcponb3yeMb~ ~H 3anYCKa
7. THn 3neKTpOHHb~ cxen , o õpaõarsr

BalOIIUiX cnraansr ne-rexropa nocrre
KaõenbHb~ KOMMYHHKa~HH2/



AnA Ma>KOpl-1TapHblX cxe-s , 06CI1Y>KI-1Ba~I-1X r onocxonu H1, H2 IH2' I,
Anl-1TenbHOCTb onpeAenRnaCb BXOAHWMI-1 Cl-1rHanaMI-1 1-1 cocTaBn~na 45 HC.

CYMMapHble $nYKTya4~~ MOMeHTa nOABneHI-1A Cl-1rHanOa Ha sXOAax
Ma>KOpI-1TapHWX cxeM, onpeAenAeMwe $nYKTya4I-1AMI-1 Ha geTeKTopax 1-1 no
kaHanbHWM pa36pocoM 3aAep>KeK, coCTaanAnl-1 OKono 30 HC AnR nponop
41-10HanbHWX KaMep 1-1 OKono 7 HC AnA rOAOCKonOB Hl, H2.

KOM61-1Ha4HI-1 BWXOAH~X Cl-1rHanOS MamOpl-1TapHWX cxeM, He06xOAI-1Mwe
AnA SblAeneHv1A on,?:eBeneHHoro runa C06bITI-1t1, orõapanac s c nOMOll\blO
cxeM cosnageHI-1t1 12.

3. XAPAKTEPHCTHKH nY4KA Vi 3ArpY3KA AETEKTOPOB

OCb KaHana Het1TpanbH~x 4aCTH4, Ha KOTOpOM pa60Tan cneKTpo
MeTp EHC-2, 6wna Opl-1eHTl-1pOaaHa nOA yrnoM 11,3 MpaA K paBHosec
HOt1 Op61-1Te npoToHoB/13~ OCHOSHylO 4aCTb nY4Ka coCTasnAnl-1 Het1TpoH~

c I-1MnynbcaMI-1 OT 10 AO 70 r3B/c. CpeAHee 3Ha4eHI-1e I-1Mnynbca Het1T
pOHOB paBHO 40 r3B/c. HMelOll\aACA B nY4Ke npHMeCb $OTOHoa Morna
I-1CnOnbSoaaTbCA, Hanpl-1Mep, AnA Kanl-16pOBKH C4eT41-1KOa C3 .1-1 C4 I-1nl-1
YAanAnaCb c nOMOll\blO AI-1CTaH41-10~HO ynpasnAeMoro CBI-1H40aOro raMMa
$HnbTpa TOnIl\I-1Hot1 Ao 20 CM.

3apA>KeHHaA KOMnOHeHTa nY4Ka OTKnOHAnaCb OT OCH KaHana Mar
HI-1THWM noneM YCKopl-1TenA H pacnOnO>KeHHWM sa raMMa-$l-1nbTpOM 041-1
ll\alOll\l-1M MarHHTOM. AonA AOnrO>KHSYU\HX Het1TpanbHblx KaOHOB B nY4Ke
6blna npeueõpexaao Mana.

Ilonepe-urue pa3tv,tepbl nY4Ka onpenenanuc s <POPMk1PYIOIl\~MH xonruo-a
TopaMM 1-1 COCTaBnAnH B pa~oHe Ml-1lUeHI-1 Tl, 2,3 oxono 4 CM no r opu
SOHTanl-1 H OKono 7 CM no aepTk1KanH. HHTeHCHBHOCTb nY4Ka nHHet1Ho
CBAsaHa c 4~cnOM npOTOHOB, c6pacwBaeMwx Ha BHYTpeHHlO1O MHWeHb,
H cocraanane B paauux ceaucax OT 106 AO 10 7 Het1TpoHoB aa cõpoc .
AnI-1TenbHOcTb c6poca õuna OT 0,7 AO 1,5 C.

AnA I-1CCneAOBaHI-1A np04eccos pO>KAeHI-1A H08blX 4aCTI-14 Ha pasnl-14
HblX napax I-1CnOnbsosanCA WHPOKHt1 Ha60p MHweHet1, cseAeHHA o KO
TOpblX npHseAeHW B Ta6n.2.

'I'a õnana 2

Pa3Mepw MHllieHe~ crreKTpOMeTpa BHC-2

Ng Bemecr no ÜÕ03Ha4eHHH r/J, CM TOJli1J;}iHa 2
nn t-mweHH CM [' / C~I

Ai 1'1 6 3,75 10,2

2 C TI 6 5,0 7,8
..

3 Cu TI 6 1,5 13,4

4 CI.J;HHTUJIJlHTOP 1'2 2x6 CM2 6 6
5 H2 1'3 7 30 2, 1

8

l}j

f

1
j

Tonll\l-1Ha AeTeKTopOB cneKTpoMeTpa COCTasnAna: A,A2 - 1 r/cM 2 ,
Al - 2,4 r/cM 2 , PCl - 0,08 r/cM2 , Hl,H2 - 0,5 r/cM 2 , H2' -
1 r/cM 2 , PC2+PC15 - 0,04 r/cM 2 , Cl - 1,7 r/cM2 , C2 - 2,4 r/cM 2•

WYMoBaA sarpYSKa AeTeKTopOB npl-1 OTCYTCTBI-1H c6poca nY4Ka Ha
MI-1WeHb cneKTpOMeTpa He npe~wwana 1 Kr4. 3nl-1soAl-14eCKI-1, npl-1 He
YCTot14I-1S0M 3neKTpOCTaTI-14eCKOM pe>KI-1Me OTAenbHblX npOBonOK nponop
41-10HanbHWX KaMep, WYMOBaA sarpYSKa Morna AOCTl-1raTb B XYAweM
cnY4ae HeCKonbKHX KHnorep4.

npl-1 I-1HTeHCI-1BHOCTI-1 12+81 .10 6 Het1TpoHOS/4k1Kn aarpysKa AeTeK
TOpOS, s 3aBI-1CHMOCTI-1 OT MHWeHI-1 cneKTpOMeTpa, MeHRnaCb OT 10 5 c-I
AO 5.10 5 c-1 . TI-1nl-14Hble ycnOBk1A, npl-1 KOTOPblX pa60Tln cneKTpoMeTp,
6blnl-1 cneAY~I-1MI-1: I-1HTeHCI-1BHOCTb nY4Ka - OKono 3· 10 He~TP./4~Kn

YCKOpI-1TenA, 3arpY3Ka AeTeKTopoB 11+2/.10 5 c-lo C nOMOll\blO Ma>KO
pl-1TapHWX cxeM coanaAeHI-1A, BKnlO4eHHWX B nnOCKOCTI-1 AeTeKTopOB,
6bln npoBegeH Ka4eCTBeHHblt1 aHanl-13 nonHot1 3arpY3KI-1 AeTeKTopOB.
AHanH3 nOKa3an, 4TO:

ai npl-1MepHO nOnOBI-1Ha OTC4eTOB npeACTaBnAeT c060~ OAHH04Hble
cpa6aTblsaHHA rogocKonl-14eCKI-1X 3neMeHTos;

61 OKono 25% - ABo~Hble cpa6aTwBaHHA;
BI npHMepHO 12% 3arpY3KH - Tpot1Hble cpa6aTwsaHHA rOAOCKonl-1

4eCKI-1X 3neMeHTOB;
ri 4 1-1 60nee OAHOBpeMeHHWX cpa6aTwBaHI-1t1 COCTaSflAIOT OKono 13%

B AeTeKTopax AO MarHI-1Ta H OKono 3% - nocne MarHI-1Ta.

4. CXEMA 3AnYCKA

OCHOSHoe Ha3Ha4eHHe CHcTeMbl 3anYCKa cneKTpOMeTpa 3aKnlO4anOCb
S cneAYlOll\eM:

li oCYll\eCT~nRTb oT60p, c pa3nH4H~MI-1 sapHa4HAMH no MHO>KeCT
seHHOCTI-1, MHor04aCTI-14H~X C06~TI-1~ - npoAYKTOS B3aHMoAet1cTSI-1A
Het1TpoHoB nY4Ka c AApaMH MI-1WeHV1; HanpHMep, AnA Ha6nlOAeHI-1A PO)\{
AeHHA 1-1 pacnana o-rapoaauaor-o õapuoua A~ rio Mogat4 A~ .... K°P1T+ 1T - ~
--+ 1T+1T-P1T+1T-1-1 A: ~ A01T+,r+1T- .... P1T-1T+1T+r;-/14~B 3TOM cnyvae CI-1C-
TeMa 3anYCKa AonmHa 06ecne4~BaTb AOCTaT04HYlO 3$$eKTHsHOCTb OT
60pa C06WTH~, cOAepmall\HX 5 1-1 60nee TpeKos;

21 S MeTOAI-14eCKI-1X 4enAX opraHHSOBaTb oT60p B3aI-1MOAe~CTB~~,

s KOTOpWX B anepTYPY cneKTpOMeTpa nonaAaeT
ai OAHa SapA>KeHHaA 4aCT1-14a~ TaKO~ 3anYCK I-1CnOnb30BanCA KaK.

AnA IOCT~pOBKI-1 AeTeKTopOB cneKTpOMeTpa, TaK ~ AnA onpeAeneH~A

cneKTpa He~TpOHOB nY4Ka B peaK4~1-1 nepe3apAAKI-1 He~TpOHa B npo
TOH/15/ ;

61 ABe 3apA>KeHH~e 4acTH4~; TaKo~ 3anycK Hcnonb30sancA, Ha
npHMep, AnA perHCTpa41-1!11 IIMOHI-1 TOpV1 PYlOll\e r O" npouecca Het1TpoH -+

4 / 9 /
+ AAPO .... P1T~ AnA KanH6pOBKI-1 C4eT4!11KOB C3, C 1-1 T.A.

AnA peanH3a41-1H 3anYCKa I TP I Tp~60Banocb cpa6aTwaaHV1e onpe
AeneHHoro 4Hcna rOAocKonH4ecKHx 3neMeHTOB KamAoro AeTeKTopa,
BKnlO4eHHoro B cHCTeMY 3anycKa. CxeMa 3anYCKa 06efne41-1Bana 0AHO-

9
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PC12/13x

n-2

~ r 1 PC3x ,n~2

I ( I PCSx. n.2

r-v-- PC9x • n~2

LAI~ PC1Ox,n~3
PC12x,n ~2

PC13x,n>2

C3
vC4

PC3x, n ~ 2 I I. I

H2 , n ~ 2 f I. I

PC9x,n ~ 2 I J .1

PC5x ,n .. 2 I J -IA

PCtlx,n ~ 2 I J -,

COM1,n ~ 1 I J -I

A1

BpeMeHHoe B~nonHeH~e ycnoB~H Ha 4~cno cpa6oTaBw~x rOAocKon~4e
CK~X 3neMeHToB B Ka~AoM AeTeKTope ~ ~Mena cneAY~~Y~ CTPYKTYPY:
TP = "Ma)f(1l o"3anpeT", rne IIMa~" onpeAenReT, B OCHOBHOM, H~>KH~e
rpaH~~~ ycnoB~H Ha 4~cno cpa6oTaBW~x rOAOCKonH4eCKHX 3neMeH-
TOB ~ oõoaayerca c'~rHanaM~ cOBnaAeH~H,1l3anpeT", RBnRRCb COBO
KynHocTb~ c~rHanOB aHT~coBnaAeH~H, YCTaHaBn~BaeT BepxH~~ rpaH~~Y

ycnoB~H, a TaK)f(e pean~3yeT Y4acTHe B C~CTeMe 3anycKa C4eT4~KOB

aHT~coBnaAeH~H A, Al ~ A2. Hanp~Mep, npH oT6ope OAHOH 3apR~eH-

HOH' 4aCT~4b1, B cnY4ae "nepeaapaaxa" HeHTpoHa B nporou ,

"Ma)l(" ... PC3x(h,? I) o PC5x(n ~ I) °HI (n=l) oPC9x(n·~ I) ·PCIOx(n21) x
oPC12x/13x (n ~ 1) oH2 (n ~ I),

i'3arrpeT" ... A. (PC3x(n ~ 2) + PC5x(n ~ 2) + PC9xI (n~ 2) +

+ PC1Ox (~ ~ 2) + H2 (n ~ 2) + COM1(n ~ I) + AI),

rAe n- KpaTHOCTb cOBnaAeH~H cooTBeTCTBYD~~X Ma)f(Op~TapHblx
cxeMo ~aK B~AHo, Tpe6yeTcR:

ai cpa6aTblBaH~e OAHoro rOAOCKon~4eCKoro 3neMeHTa no4T~ B Ka)l(
AOM AeTeKTope;
10 i
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Pa60Ta cxeM 3anYCKa ~nnlOcTpHPyeTCA cpeAH~M 4~cnOM KnaCTepOB,
saper~CTp~pOBaHHblX AeTeKTopaM~ jra6n.41 Ha C06b1T~e, a TaKme
pacnpeAeneH~eM cpa5aTblBaH~R rOAOCKon~~eCKHX 3neMeHTOB AeTeKTO
poe Ip~c.3/. PacnpeAeneH~e nony4eHo B ycnoB~RX OAHOR HS MOA~$~

Ka~~R aanycxa TP (n ~ 4) AnA np0l'10p~HOHanbHblX KaMep, HenoIlbSo
BaHHblX B 3TOM sanyeKe IAnR 3T~X KaMep YKasaHbI KpaTHoeTH Ma~opH

TapHblX ~OBnaAeH~H/, a TaKme AnA nponop~~oHanbHblx KaMep, He
BKI1104eHHblX B c~eTeMY 3anYCKa.

BblnonHeH~e ycnoB~A sanYCKa Ha KamAoM AeTeKTope eneKTpoMeTpa
noeTOAHHo KOHTpon~poBanoeb B npo~eeee per~eTpa~~~ AaHHblx no
nonY4eHH~MY 3KcnepHMeHTanbHoMY MaTepHany/16~AnR KamAoro AeTeK
Topa, BKnlO4eHHoro B C~CTeMY sanyeKa, ~pe6yeMble ycnosHR He BbI~

nonHRn~eb He 60nee 4eM e 5% cnY4aea leM. p~e.3/. >

PeanbHoe paenpeAeIleH~e 4Hcna 4acT~~/e06b1T~R, TpeK~ KOTOPblX
BoeeTàHOBneHbI nporpaMMoR reoMe~P~4eeKoR peKOHeTPYK~H~/171 AnA
sanycxa cnexrpoxerpa TP (n ~ 3) H TP (n ~ 4), np~BeAeHO Ha p~ e. 4. KaK
B~AHO ~s paenpeAeneH~A, nOB~weHHe Tpe60BaH~A K 4~eny epa6aTw
BaH~H rOAOCKom'4eCI<~X 3'LleMeHTOS AeTeKTopOB yeen~4"'BaeT AOI11O co-
12

5. PE3YJlbTATbl PA60Tbl CXEMbl aAnYCKA

61 OTCYTCTB~e sapRmeHHoR 4ac~~~W B COM1;
si npoxomAeH~e 3apRmeH~oR 4aCT~~w, ecn~ TaKosaR ~Menac~ 4epes

OTBepCT~e B c4eT4~Ke Al.
TexH~4ecKoe peweH~e cxeMW 3anYCKa nOKaSãHO Ha p~c.2 Ha np~

!'1epe orõopa OAHO- ~ AByxTpeKoBbI>< C06bIT~R IOT60p KOHBepcV1oHHO~

anexrpou-noaarpoaaoã rrapu/'. KaK BHAHO ~.s pu c , 2, C14rHan 1'3anpeT"
06pasyeTcR cxeMo~ ~n~ c ~cnonb30BaH~eM AononH~TenbHWX $OpM~pO

BaTene~ AnR c~rHana KamAoro AeTeKTopa. ~n~TenbHocTb c~rHana

'$OpM~poBaTeneR -.150 HC; An~TenbHOCTb BblxoAHoro c~rHana cxeMbI
CC1 - 30 HC.

C Y4eTOM sarpYSK~ AeTeKTopOB ~ BwxOAHblX 3neMeHTOB Mamop~Tap

HblX cxea cOBnaAeH~~ npocveru no caraany "3anpeT11 He npeauurana
3%. 4~cno cnY4aRHblx cOBnaAeH~~, o~eHeHHoe nYTeM saAep~K~ c~r

HanOB or COOTaeTCTBYIOU4ero AeTeKíopa, TaK>Ke He npe asuuano 3%.
B Ta6n.3 np~BeAeHbI B Ka4eCTBe nD~Mepa AnR HeCKonbK~X BapHaH

TOB sanYCKa cneKTpOMeTpa Tpe60BaH~R K 4~cny cpa6oTaBw~x rOAOCKO
n~4eCK~X 3neMeHToe AeTeKTopOB. 60nee H~SK~e Tpe60BaH~R K 4~cny

cpã60TaBw~x rOAOCKonIll4eCK~X 3neMeHToB AnA AeTeKTopOB, pacnono
meHHblX Ao MarH~Ta, CBRsaHbI c Tononor~eR C06b1T~A, paSMepaM~, KOH
$~rypa~~eR ~ pacnonomeH~eM AeTeKTOPOB. CneAyeT saMeT~Tb, 4TO
sanycK TP (n~~,npeAHasHa4eHHbI~ AnR oT6opa MHor04acT~4HblX c06b1
T~R, OTHOC~TCR K OCHOBHOMY pemHMY cneKTpoMeTpa: np~ 3TOM sa
nycKe 6b1n nonY4eH 3Kcnep~MeHTanbH~R MaTep~an no Ha6n1OAeH~1O ~ ~C

cneAoeaH~1O 04apoBaHHblx 4acT~~. Tpe6yeMoe 4~cno cpa60TaBw~x ro
AocKon~4ecK~x 3neMeHTOB AeTeKToPOB B 3TOM cnY4ae He orpaH~4eHo

caepxy ~ c~rHan "Banpe r" pean~3yeT $YHK~~IO r onsxo C4eT4~Ka A.
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PYKon~cb nocTyn~l1a B ~3AaTel1bcK~~ OTAel1
1 ~~I1R 1986 rOAa.

Pa3nH4He B pacnpeAeneHHRX 4~Cna TpeKoB/c06~THe ~ 4~Cna cpa
60TaBWHX rOAOCKOnH4eCKHX 3neMeHToB/co6blTHe OGbRcHReTCR pa3H~MH

npH4HHaMH, rnaBH~MH H3 KOTOp~X MOrYT 6WTb cneAy~~~e:

aI TaKaR TononorHR C06bITHR, KorAa B anepTYPY MarHHTa He no
naAaeT HH OAHa BTopH4HaR 4aCT~4a HnH nonaAaeT Mano BTOPH4H~X

4aCTH4; B 3TOM cnY4ae npOAYKTbl B3aHMOAe~CTBHR OAHO~ H3 BTOPH4
H~X 4aCTH~ c non~COM MarHHTa MorYT Bbl3BaTb cpa6aT~BaHHe He06xo
AHMoro AnR 3anYCKa 4Hcna rOAOCKonH4eCKHX 3neMeHToB AeTeKTopOB,
pacnono~eHH~X 3a MarHHToM;

61 ycnoBHe 3anycKa, KOTopoe KonH4eCTBeHHO HHorAa Mo*eT B~

nonHRTbCR 3a C4eT cnY4a~H~x, HnH nO~Hblx, cpa6aT~BaHH~ rOAOCKO
nH4eCKHX 3neMeHToB; TaKoe cpa6aTwBaHHe Mo~eT 6WTb B~3BaHO 4ac
TH4e~, B~neTeBwe~, HanpHMep, co CTOPOHbl YCKopHTenR, HnH RBnRTb
CR pe3ynbTaTOM BTopH4Horo B3aHMoAe~cTBHR B MHweHH;

BI KOHe4H~e pa3Mepw rOAOCKonH4eCKHX 3neMeHTOB nponOP4HOHanb
H~X KaMep; 3TO npHBOAHT K TOMY, 4TO Ben~4HHa 3~~eKT~BHoCT~ Ka
Mep, onpeAenReMaR no CHrHanaM HnH H oTBeTcTBeHHaR 3a KonH
4eCTBo 3anYCKOB cneKTpOMeTpa, OKa3~BaeTCR 3aB~weHHO~ no cpaB
HeH~~ c TpeKOBO~ 3~~eKT~BHOCTb~ nponOP4~OHanbH~X KaMep.

OnHcaHHaR C~CTeMa 3anYCKa ycnewHo np~MeHRnaCb np~ pa60Te
cneKTpOMeTpa 6HC-2 Ha cepnYXOBCKOM YCKop~Tene B Te4eHHe
1978-1985 rr.

ABTOp~ B~pa*a~T CBO~ np~3HaTenbHOCTb Y4aCTHHKaM 'COTPYAHH-'
4eCTBa 6HC-2 3a none3H~e 3aMe4aH~R B xOAe pa3pa60TK~ H pa3BH
T~R 3TO~ c~cTeM~.
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCc.nE~OBAHHR 

JiH.l(eKC TeMaTHKa 

1. 3KcnepHMeHTanbHaR $H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprHH 

3. 3KCnepHMeHTanbHaR HeHTpOHHaR $H3HKa 

4. TeopeTH4eCKaR $H3HKa HH3KHX 3HeprHH 

5. MareMaTHKa 

6. RAepHaR cneKrpocKonHR H paAHOXHMHR 

], $H3HKa TA*enwx HOHOB 

8. KpHoreHHKa 

C). YcKOPHTenH 

10. AaroMaTH3a~HR o6pa6oTKH 3KcnepHMCHTanbHWx 
AaHHwx 

11. Bw4HCnHrenbHaR MaTeMaTHKa H rexHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4ecKoro 3KcnepHMCHTa 

14. HccneAoeaHHR TBCPAWX ren 11 *HAKOCTeH 
RACPHWMH MCTOAaMH 

15. 3KcnepHMCHTaflbHaR ~H3HKa RACPHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMCTpHR 11 $H3HKa 3a~HTW 

17. TeOpHR KOHACHCHpOBaHHOrO COCTORHHR 

18. HcnonbaoeaHHe peaynbraroe H MeTOAOB 
$YHAaMeHTanbHWX ¢H3114CCKHX HccneAOBaHHH 
B CHC*HWX o6nacTRX HayKH H TCXHHKH 

19. 6HQ¢11311Ka 

A.H.AneeB H AP· Pl-86-427 
Oprannaa~HB cncTe~ aanycKa cneKTpOMeTpa BHC-2 

OnncaHa cncTeMa 3anycKa cneKTpOMeTpa BHC-2 OHHH. CneKT
poMeTp C03AaH AflB nOHCKa H H3Y~eHHB HOBMX ~aCTH~ Ha Cepnyxoa
CKOM ycKOpHTene. B Ka~eCTBe OCHOBH~ AeTeKTOPOB CneKTpOMeTpa 
HCnOnb30BanHCb nponop~HOHanbUYe KaMepw, nnOCKOCTH KOTOp~ 
6wnn paa6HTW na roAOCKonn~ecKne aneMeHTW /nonoCKH/. Pa6oTa 
CHCTe~ 3anyCK~ OCHOBaHa Ha HCnOnb30BaHHH roJJ,OCKOn~eCKHX 
3neMeHTOB nponop~HOHanbH~ KaMep, C~HHTHnnB~OH~ rOJJ,OCKO
nOB H M~OpHTapHO~ norHKH, CHCTeMa aanyCKa OC~CCTBnBeT OT-
6op KaK OJJ.HO~aCTH~H~, TaK H MHOro~aCTH~~ C06WT~. flpHBO
ABTCH HeKOTOpwe xapaKTepHCTHKH CHCTe~ aanycKa, 

Pa6oTa Bwnonnena B na6opaTOPHH BWCOKHX 3Hepr~ OHHH. 
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A fast trigger logic of the BIS-2 spectrometer is desc
ribed. This spectrometer has been employed to search for 
and study new particles at the Serpukhov accelerator. MWPCs 
were used as basic detectors of the spettrometer. The planes 
of the MWPCs were segmented electrically to form hodoscopes, 
These hodoscopes and also scintillation ones combined with 
the majority coincidence logic form the basis for the fast 
trigger system, This system made it possible to select both 
single particle and multiparticle events. Some characteris~ 
tics of the fast trigger system are presented. 

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