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C Qenh~ npOBepKH B03MOXHOCTH C03AaHHR 6onbmoro 
JKH.I\KOKCeHOHOBoro AeTeKTopa ,ItJ'UI H3MepeHHSi uarHHTHoro 1l0MeHTa 
HeHTpHHo c 'tlYBCTBHTeJlbHOCTblO (3-5) -10-11 

IJ.B nocTpoeH 30 n 
npOTOTHn AeTeKTopa ATIR oTpa6oTKH MeTOAH'tleCXHX BOnpOCOB H 
yTO'tlHeHRSi napaueTpoB 6y,nylItero 6oJIbmoro AeTexTopa _ TIpOTOTHIl 
npeACTaBnHeT C060H BpeUSinpoeKUHoHH~ APeH~OB~ KaMepy, 
HCnOnb3~1It~ ,nnR cbeMa HH~OpMaQHH 3neKTpo~ecQeHTHoe 

ycaneHHe H MaTpHUY ~OToYMHo~TeneH. npHBeAeH@ cxeMa 
npOTOTHna, CHCTeua ra30Boro o6ecne'tle~ H 3neKTpOHHxa 
CQHTMBaHHR HHWOpMaqHH. 

A 30 liter prototype of the large liquid Xenon detector for 
measurement the neutrino magnetic moment with sensitivity about 
(3-5) .10-11 

J.LB has been created. 
The prototype was built for methodical studies and to 

specify parameters of the future large detector. 
The prototype represens a time projection drift chamber, 

which uses a matrix of photomultipliers and electroluminescent 
amplification for data readout. The schemes of the prototype, 
the gas system and the readout electronics are given. 

Pmc. - 4, OllMCOK RBT. - 7uaBM. 



BBE,qEHHE. 

HCCne,nOBaHHe vee- paCCeRHHH npH HHSKHX 3HeprHRX 
qpeSBMQaHHO HHTepeCHO C TOqKH speHHR npeACKaSaHHH CTaHAapTHOH 
Mo.qeJlll, KaCaIOIqerOCs:I UarHHTHOrO UOu:eHTa HeHTpHHO, BeJlH'Q:HHa 
KOTOpOrO B paMKaX MOAenH paBHa J.lv - 3.2-10-19 

J.lB (J.lB 
3neKTpOHHMH MarHeTOH Bopa ). 

O,nHaKo B TeopeT~eCKoH pa60Te [1] B~CKasaHO 

npeAnonoxeHHe, ~TO Be~HHa uarHHTHoro MOMeHTa HeHTpHHo Mo~eT 

6hITb >1-10-11 J!B, n03BOru:ls:I 06'bSlCHHTb Ha6J1IO,naeMbIH nOToK HeHTpBHo 
OT COJ1llUa. 

B HaCTOs:IIqee BpeUs:I nywnee 3KCnepHMeHTaJIbHOe OrpaHHl.leHHe 
Ha BeJlH1lHHY uarHHTHoro uoueHTa HeHTpHHo J.l < 1.8.10-10 IlB [2]. 
Pa6oT~ no cosAa~ p;eTeKTopoB cnoco6~ saperHCTpHPoBaTb 
MarHHTm.t:H MOMeHT HeHTpHHo Ha ypoBHe --10-11 

J.lB Be,nyTCs:I B 
pa3nHq~ na6opaTopHRx MHPa [3). 

B . HameH pa60Te [4] paccuoTpeHa BOSUOIHOCTb C03AaHHs:I 
~KOKceHOHOBoro (LXe) AeTeKTopa C uaccoR LXe 800 Kr 
qYBCTBHTenbHOro K Ha6JlIOp;eHHlO uarHHTHoro uoueHTa HeHTpHHo 
Ha ypOBHe (3 - 5) ·10-H IlB. 

HsuepeHHe uarHHTHoro uoMeHTa HeHTpHHo npep;nonaraeTCs:I 
npOBOAHTb B 3KCnepHMeHTe Ha MOIqHOM npOM!oDIlJleHHou: s:InepHOM 
peaKTope (noToK aHTHHeHTpHHo "" 2 .1013 cu-1 ceK-1 

), aHaJmSHPYSl 
3HepreT~ecKHH cneKTp 3neKTpoHoB OTAa~H, o6pa30BaBmHXcR B 

vee- pacceSlHHH. HcnonbsyeTcR paSJlH1lHe B ITOBep;eHHH 
ceqemtii cna6oro H 3neKTpouarHHTHoro BSamlo,neHcTBHH HeHTpHHo 
B saBHCHUOCTH OT KHHeT~ecKoH 3HeprHH 3neKTpoHoB OTAaQH. 

~eTeKTop AOmKeH perHcTpHPoBaTb sneKTpoHhI C 3HeprHeH OT 
100 KsB H onpep;enRTb KooPAHHaTy B03HHKHOBe~ 3neKTpoHa C 
TOQHOCTb~ (2 - 3) MM. 

llPOTOTHn ~TEKTOPA. 

C uenb~ npOBepKH BOSMO~OCTH COSAaHHR AeTeKTopa 
o6eCneqHBaIOmer0 B&meyKasaHHhIe napaueTp~ perHcTpaUHH 
3neKTpoHoB, HauH nocTpoeH npOTOTHIT p;eTeKTopa o6beu:oM 30 n ( 
"" 100 Kr ~Koro KceHoHa). npOTOTHIT p;eTeKTopa, nOKaSaHHMH Ha 
pRC. 1 npep;cTaBnReT C060H BpeMRnpoeKllHoHH~ Kauepy ( 1) , 
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APeHWOBoe none B KOTOPOH WOPUHPyeTcfl CHCTeUOH KOnbueBNX 
3neltTpO~OB (2) H BHYTpeHHero ,l:teJlHTeJlfl HanpSUltemm (3). 
~ltHH KceHOH SanHBaeTCfl B Kcwepy ,l:to ypOBWi, noKphlBaIOIl\er0 
J1HlIIb HHJIU!IOIO ceTKy rpyIIIIhI ceTOK ( 4) • B03HHKaIOIItHe B o6'heue 
,l:teTeltTOpa 3neKTpOH& HOHHsaUHH APeHW~T K nOBepXHOCTloI ~Koro 

ltCeHOHa (ueMAY CeTKaMH a H b ), OTltYAa B&TflrloIB~Cfl B 
3neltTp011IOMHHeCueHTHbtH 3a30p ( ceTKH b H C ), r,l:te npoHCXOAHT 
3neKTpo~ecueHTHoe YCHJleHHe [5]. 

3neKTpo~ecueHTHH CloIrHan perHCTpHPyeTcfl MaTpHQeH HS 
ceMH WOTo3neKTpoHHbIX ywIOJIHTeneH «i3Y 139 (5) , nOSBOJIflR 
onpe,l:teJlHTb x, y KOOp,l:tHHaThI 3neKTpoHa Hero 3Hepr:HlO. 
npe,l:tnonaraeTCfl, ~TO TOH Ie MaTpHUeH ~3Y 6YAeT 
.,l:teTeKTHPOBaTbCfl CUHHTHnnHQHOHHDm CHrHan OT B03HHKHOBeHHfl 
3neKTpOHa B o6'heue ,l:teTeKTopa, a no BpeueHH ,[tpeHwa 3neKTpoHOB 
HOHHsaUHH 6y,l:teT onpe,l:tenRTbCR Z KOOp,l:tHHaTa TO~KH ero 
B03HHKHOBeHHfl. 

CHCTEMA O~CTKH H XPAHEHHH rA3A ITPOTOTHTIA AETEKTOPA. 

ra30BaSl CHCTeua ,l:teTeltTOpa ( pHC. 2 ) npe~Ha3HalleHa AJIR 
xpaHeHHSl H OllHCTltH pa6011ero ra3a OT 3neltTpOOTpHUaTenbH@X 
npHUeceH H OT npHUecei4:, BJIHmO~ Ha npospaqao.cTb rasa K 
co6cTBeHHouy CqHHTHJlJlSIqHOHHOUY HSJlYlleHHm. OllloICTKa rasa 
npOBO,l:tHTCSI ltalt npH SanOJIHeHHH ,l:teTeKTopa, TaK H B npouecce 
ero 3Kcn03HqHH. 

B COCTaB rasoBoH CHCTeM@ BXOAflT: 
1 ) 6annolnaI BbICOKoro ,naBnemm ( 1 ) , npe,l:tHaSHaqeHHhIe 

,[tJlfl xpaHeHHH KceHOHa H pa3UemeHHMe B TepuocTaTax (2) (,[tJIR 

HX OXJlaJlt,[temm npH BOSBpaTe rasa nyTeu nepeOXJla:Jlt,l:teHHfI no 
OltOHllaHHH 3ltCnOSKQHH ,l:teTeKTopa); 

2) BbIcoKoBaKYywIaR CHCTeMa OTltallKH ,l:teTeltTOpa nepeA 
ero SanOJlHeHHeU KCeHoHoy (7, 8, 9, 10, 11); 

3) ueM6pa.J.mbIH Hacoc ,l:tJlR o6ecnelleHloIR: SalIKHyTOH 
qHpKYJlR:UHH rasa B CHCTeue B npouecce 3KcnnyaTaUHH ,l:teTeltTOpa 
(3); 

4) KaJlbqHeBhIH rOpRtmH reTTep ( 4 ) H xono,l:tHhIe 
uoneKYnHpHhIe CHTa (5), cn~e ,l:tJlR npe,l:tBapHTenbHOH OllHCTKH 
rasa; 

5) 3neKTpoHcKpOBOH O"tlHCTHTenb [ 6] C THTaHOBblMH 
3neKTpo,l:taMH, pa6oTaIO~ B MH,[tltOH wa3e (6). 

ITpH SanOnHeHHH ,l:teTeKTOpa KceHOHOM 6y,l:tYT 
Hcnonb30BaTbCRTCR Bce TH~ OllHCTHTenei4:. B npouecce npoBe,l:teHHH 
HHSltOWOHOBoro 3KcnepHUeHTa npe,l:tnonaraeTcSI HCnOJlbSOBaHHe 
TOnbKO 3neKTpoHcKpoBoro OqHCTHTeJlR: Kalt HaH60nee 
3WWeltTHBHOro H BHOCHmero MHHHUanbHOe paAHoaKTHBHoe 
sarpSl3HeHHe rasa. 

BLIcoKoBaKYYMHaR CloICTeMa COCTOloIT loI3 ~OpBaltyy.uHbIX HaCOcOB 
(7 H 8) co CBOHUH aSOTHLIUH nOBymKaMH (9), a,I:tCOp6UHOHHoro 
Hacoca ( 10) npe,l:tBaploITenbHoH BbIcoKoBaKYYMHoH OTltallXH H 
3neKTpOpaSpfl,l:tHoro THTaHOBoro Hacoca "HOPA - 250" (11) ,l:tTIfl 
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OXO~aTenbHOH BMCOXOBaXYYMHOH OTXaqXH AeTexTOpa H ra30BOH 
CHCTeUbI nepeA 3anOJ1HeHHeU AeTexTOpa KCeHOHOU. CHCTeua 
06eCneQHBaeT OTXatlXY AeTeXTopa H Bcex XOMUYHHKaQHH .0.0 ypOBHR 
10-7 TOpp. 

3nEKTPOHHKA npOTOTHTIA. 
Bnox-cxeua 3neXTpOHHKH npOTOTHna npeACTaBneHa Ha pHC. 3 . 

B COCTaB 3neKTpOHHKH BXOART cneA~~He 3neueHTN: 
1.	 CeUb ~3Y-139, npocuaTpHBaID~HX pa60QHH 06beu 

npoToTHna. 
2.	 CeMb yCKnHTeneH aHOAHMX CHrHanOB ~3Y-A1 - A7 H 

yCHnHTeJlb cyuuapHoro CHrHana AS ( .na60paTOpHR). 
3.	 Bnox cyuuaTopa - SUM ( na60paTopHR ). 
4.	 CeMb ~OPMHPoBaTeneH AHCKpHMKHaTOpOB FD 

ABa 6noxa 4~-115, ~y6Ha }. 
5 .	 MaJKOpHTapHaR cxeua cOBnaAeHlrii MC ( 158 MCC2, 

~y6Ha ). 
6.	 Ope06pa30BaTenb 3apR,D.-KoA( KAOI3, Ay6Ha, nH60 

ChADC 4300 FERA, LeCroy}. 
7.	 ~Ba CqeTtlHXa ( KC-OIS, Ay6Ha ). 
8.	 Bnox ceneXTopa ~ec~eHT~ CHrHanOB SLG 

(na60paTopHR) . 
9.	 reHepaTop TTL CG ( Clock generator 730B POLaN ). 

Bce 6noKH cxeUbl Bl>IIlOJlHem.r B cTaH,JJ;apTe CAMAC . B cK06Kax 
yxa3aH H3rOTOSHTeJlb 6noxa. 

OCHOBHHE ~YHK~HH 3nEKTPOHHKH. 
3nexTpoHHxa npoTOTHITa OqH~poB~BaeT H nepeAaeT B 

xounb~Tep ceMb BeTIHqHH 3apRAa JIDUHHeCQeHTHoro CHrHana OT 
KaJI{,IJ,orO ~3Y, a TaJU(e .usa 3HatleHHR npOUeJKyTxoB BpeUeIm OT 
UOMeHTa B03HHKHOBeHHR CUHHTHnnR~HOHHOro HUllynbca .0.0 Haqana H 
xOHQa nIDMHHecqeHTHoro HMnynbca. B npo~ecce Ha60pa AaHHNX 
cxeMa 06eCnetlHBaeT HenpepMBHoe H3uepeHHe nbe,D.eCTaJIa 
npe06pa30BaTeTIR 3apRA-xoA H cnYMe6HoH BpeueHHoH HH~opuaqHH c 
QaCTOTOH, YCTaHaBnHSaeUOH Ha reHepaTope CG. 
B~enepetlHCne~ .uaHHMX AOCTaTOtlHO ATIR onpeAeneHHH 
cneA~~Hx SeJ1HqHH: 

1 . X H Y xOOPAHHaTbI ~MHHeC~eHTHoH BCIlhIIIIXH B 
~MHHeCI:(eHTHOM 3a30pe K.auepM, tlTO COOTBeTcTByeT X H Y 
XooPAHHaTaM C06MTHR B pa60tleu 06beue XaMepM. 3TOT napaueTp 
onpeAenReTCH H3 COOTHomeHHR BeJ1HqHH CHrHanoB OT 
JlIOMHHecQeHTHoH BCm.mIKH, cooTBeTCTB~~e:H .uaHHOuy C06MTHJO, 
nonyqeHHNX OT x~oro H3 ~3Y. 

2. Z Koop,rumaTy C06hITHH, onpeAeTIReM~ BpeueHeu 
APe:H~a 3nexTpoHHoro xnacTepa OT ueCTa o6pa30Bamm .0.0 
Cepe,D.HHbI nIDMHHecqeHTHoro 3a30pa xauepM npoToTHna H 
CKOpOCTbIO ApeHwa 3neXTpOHOB B Kauepe. nOcneAlOOIO UOJKHO 
onpeAeJlHTb 3KcnepRMeHTanbHo H3 H3uepeHHR BpeueHH ApeH~a 

C06bITHH uaXCHManbHO YAaneHHbIX OT JlIOMHHeCueHTHoro 3a30pa 
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Kauep&, T. e. a03HHKmHX y HHMHeH rpa~ pa60qero 06beua 
KauepJoI ( HHlItHerO 3neK'l'pO,qa ,J:U)eHtoaorO 06beua). 

3 . Pa3uep 3neX'l'pOHHOrO xnacTepa no OCH Z a 06naCTH 
nmuHHeCQeH'l'HorO 3asopa. ~aHHMH napaueTp onpe,qenRe'l'CR 
mMpHHOH JIl()J,lHHeC~eH'l'HOrO mmyJIhca H BpeueHeu APeH(ba a 
nmuHHeCQeHTHOu sasope. 

4. 3Heproa~eneHHe,[\nR,qaHHoro C06~HH, no cyuuapHouy 
sapRAY nmuHHecQeHTHOrO mmynbca 0'1' Bcex ~3Y xauePJoI. 

PABOTA 3JlEKTPOHH00 CXEMhI. 
HMnYJIbCld, coo'l'ae'l'C'l'BYIO~He CI:(HHTHJU1fIQHOHHOH HJlH 

~eC~eH'l'HOH CBe'l'OBCnYmKau B pa60qeu 06beue Kauep~ 

npoToTHna, Ha aROne Ka.!{"Q,oro HS ~3Y-139 pa3nenReTCH Ha ,I:\Ba 
KaHana. 

B nepBOu KaHane, CHrHan nocTynaeT Henocpe,I:\CTBeHHO Ha 
COOTBe'l'CTBYIOmHH aHanOrOBMH BXO,I:\ SapHnOBOQH~pOBOro 

npe06paSOBaTenR, rne npOHSBO,I:\HTCH oUHipoBxa ~eCQeHTHMX 

mmynbcoB. AenHTenb, pasuemeHHb'lH B 6noxe SUM, cornacye'l' 
UaKCHManbHO BOSMO~ SapR,I:\ ~MHHeC~eHTHOrO HMnynbca c nOITHOR 
mKanoH npe06paSOBaTeJIR H nO,I:\6HpaeTCH nocne nO,I:\60pa 
HanpHJK.emm Ha K~OU: HS ~3Y. Ha BhIXo,I:\e KaJlt.,QOro KaHana 
,I:\eJlH':renH HMeeTCR 'l'aJOKe B03MO:lKHOC'l'b no,qcTpOHKH cue~eHIDl 

HyneBoro ypOBHR CHrHana AJ1R yCTaHoBKH YPOBHSI nbeAeCTana B 
npe06paSOBaTene. 

Bo BTOpON KaHane CHrHan nocTynaeT Ha COOTBeTCTBYIO~KH 

yCH1IH'l'enb ( Al - A7 C BE>IXo,qa KO'l'OpOro no,I:tae'l'CR Ha 
cyuuaTop H, napanneJIbHO, Ha topUHPoBaTenb FD. Bxo,I:tHoe 
ConpoTHBneHHe cyuuaTopa Ha nopR,I:tOK B~e BXOAHoro 
conpoTHBneHHfl topMHPOBaTenR ,I:tJIR HCxnDqeHHR cuemeHHR 
CQHHTHnnH~HOHHE>IX HMnyJIbCOB Ha Bxo,qax topNHpoBaTeneH. 
CyuuaTOP CMOH'l'MpOBaH Ha naCCHBHIoIX 3neUeH'l'aX H pacnono~eH B 
6noKe SUM. 

BLIXO,l\bI Bcex ceMH tOPMHPoBaTeneH nocTynaIOT Ha BXO,nbI 
MaJK.OpHTapHoH cxeUM COBna,I:teHHft:, BYXOn KOTOpOH coe,I:tHHeH co 
BXO,I:tOU START cxe~ SLG (PHc.4). KpaTHocTb H BpeUR CoBna,I:teHHH 
( nocne,nHee aa,naeTcfI ,I:tJlHTenbHOcTbJO CHf'HanOB C B&XO,I:tOB 
tOPMHPOBaTeneH ) onpe,I:tenRDTCR npH HacTpoHxe cxeMM Ha 
CUHHTHJlJlfIUHOHHbIe cOBna,neHHH. TaKHM 06pasou Ha BXO,D, START 
cxe~ SLG rrpHXOAf!T CHrHa~ cOBna.rteHKH KaK OT 
CqHHTHJ1ngQHoHHoro CHf'Hana, Tax H 0'1' nepe,D,HerO ( H 3a,[\Hero, B 
HeXOTOphIX cnyqaRx, npH ",D,pe6e3re" ) tPOHTOB 1IIOUHHec~eHTHoro 

CHrHana. 
Cyuuap~ CHrHan C BhIXO,D,a cyuuaTopa B 6noKe SUM, 

YCHneHHhm: YCH1IHTeM A8, npHXO,I:tHT Ha axon LM 6noKa SLG. 
Bnox SLG HBJIReTCR AHcneTqepOM B~O,I:ta He06xoAKUOH 

HH~opMa~ 0 C06~HH H ocy~eCTBJlReT cneA~~He ~YHKqHH: 
1. ~s Bcex CHrHanoB, nocTynHBmHx C BhIXOAa 

u~opHTapHoH cxeUM cOBnaAeHHH B~eJ1ReT B KaqeCTBe cTapToBhIX 
HMnyJIbCIoI, cooTBeTcTBYIO~e CQHHTKnnRUHRM. ~nR 3Toro, B 6noxe 
SLG BXOAHIoIe HWlyJIbCloI START 3~epJItHBaIOTCfl H nOChUlalO'l'CfI Ha 
aHTHCOBna.I\eHHe C BJ:.IXOAHOIM HMnyJ1bCOU KOMIIapaTOpa H 



nOI"lNeCKOI"O HHTeI"paTOpa LM BXOAa. TalUW 06pasou m.mynbc 
START, 06pasoBa~ nH60 B uoueHT HapaCTaHHR 
JIIOMHHeClleHTHOI"O :mmYJ1bca, nH60 Ha eI"O cn~e He 06pasyeT 
BHyTpeHHeI"O CTapTOBOI"O mmynbca. BhI,Q,eneHHloIH CTapTOBhIH 
HMIIyllhC RBrunoTCR CTapTOBbII.I CHI"HanOM ,lVlR BHyTpeHHHX cxeu 
6noKa H BNXOAHT Ha OTnaAO~B~OA START OUT. 

2. BbICTaBJIReT C:HI"Han BOpOT GATE ST no nepeAHeuy 
~POHTY cTapTOBOI"O CHI"Hana Ha ~ GT ST ECL nopTa 
ynpaBneHHH aHanOI"OllH~pOBOI"O npe06paSOBaTenR 4300B, a 
Ta~e Ha pasbeu LEMa Ha nepe,I:{HeH naHen:H 6noKa B CTaHAapTe 
NIM ,I:{nR nOAaqH Ha BXOA BOpOT 6noKa KA 013. ,nnHTellhHOCTb 
GATE ST peI"YnHPyeTcH nOTeHQHOUeTpou Ha nepeAHeH naHenH 
6noKa :H AOJ1JKHa npeBbID1aTb UaKCm4anbHYIO ,wIHTenbHOCTb 
CqHHTHTITIHllHOHHOI"O CHI"Hana, sapHA KOTOpOI"O Tpe6yeTcH 
:HSUepHTb npe06pasOBaTeneu sapR,D,-KoA (B npHBe,o,eHHOB 6noK
cxeMe peMHM HSUepeH:HH sapHAa CllHHTKnnH~HOHHbIXm40ynbcoBHe 
npeAycuoTpeH.) OAHOBpeueHHO, AnHTenbHocTb GATE ST RBnReTCH 
ll: BpeueHeu saAepJlOUi CHI"Hana START, .He06xo,o,m40H AJUI oT60pa 
C~HHTHnnHllH:H, KOTOpbIH ~OpMHpyeTcR sa,D,HHM ~POHTOU GATE ST. 

3. BMCTaBnReT CHI"Han BOpOT GATE LM no nepeAHeuy 
~POHTY JIIOMHHeC~eHTHOI"O CHI"Hana Ha mnnno GT LM ECL. nopTa 
ynpaBneHHH npe06paSOBaTenR 4300B H Ha pasbeu LEMa Ha 
nepe,D,HeH naHenH 6noKa. ~nHTenbHOCTb GATE LM peI"YnHPyeTcH 
nOTeHUHoueTpou Ha nepe,D,HeH naHenH 6noKa SLG H ,I:{OJIJlWa 
npeBbID1aTb UaKCm4anbHO BOSUO~YIO ,D,n:HTenbHOcTb 
~UHHec~eHTHOI"O C:HI"Hana. 

4. BbIAaeT nocne,D,OBaTenbHOCTH CtleTHbIX mmynbCOB C 
qaCTOTOH 50 MHz COUNT .1 H COUNT 2 Ha COOTBeTCTBYIO~e BbIXO,D,bI 
H ,D,nHTenbHOCTbIO paBHoH BpeueHH nORBneHHR: 'l?poHTa H cna,c,a 
~MHHeClleHTHOI"O CHI"Hana 0'1' uoueHTa peI"HcTpallHH 
cooTBeTcTBYIO~eI"O euy CllHHTWUlRllHOHHOI"O mmynbca. T. ]{. 
m4TIYJ1hC START OUT, 0'1' KOTOpOI"O BeAeTCH OTCt.leT BpeueHH, 
OTCTaeT 0'1' BXOAHOI"O START IN HMIIyllhca Ha BpeUR Sa,I{epJKKH 
CTapTa, TO 3TO BpeUR: Heo6xoAHMO npH6aBnRTb npH 
OKOHtlaTenbHbIX paCtleTax. 

5. npOBO,D,HT annapaT:HbIH oT60p C06bITHH H BbICTaBnHeT 
CHI"Han LAM Ha cooTBeTcTBYIOlItyIO mHHy KpeHTa CAMAC B cnyqae, 
e~nH TaKHe BpeueHHbIe napaueTpbI KaK naysa ueMAY 
CUHHTHnnHUHOHHhIM H JIIOMHHeClleHTHDIM mmynbCaMH, TaK H 
AnHTellhHOCTb nOCneAHeI"O yxnaAbIB~TCR B npeAeflN, saAaBaeMMe 
I"eoueTpHeH KauepbI H BpeueHeu APeH~a 3neKTpoHoB. B 
npOTHBHOU cnyqae, 6noK SLG BDIAaeT mmynbc c6poca CLEAR, 
KOTOpbIH c6paCbIBaeT nOKaSaHHR ,D,ByX CqeTt,lHKOB BpeueHHbIX 
nocneAoBaTenbHocTeH H npe06paSOBaTenR KA013 ( LEMO- BbIXOA 
), JIH60 430GB ( BbIXO,D, .Ha ECL nopT ). CHI"HaJIbI LAM HnH 
CLEAR BDIAaIOTCH 6noKou t,lepes ~HKCHPoBaHHOe BpeMR ( TV ), 
onpeAenReUOe KaK cyuMa BpeueH APeH~a 3neKTpoHHoro KnaCTepa 
B APeK~OBOU H JIIOJ.mHeCueHTHou o6beuax lCaMepbI, a TalOle 
BpeueHH npe06paSOBaHHR B 3apRAoBoUH~POBOU 

npe06pasoBaTene. ~HKcMPOBaHHoe BpeMH TV 3a,D,aeTcH 
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BHYTPeHHHU O~HOBH6paTOpOU cxeuw SLG H OTCQHTNBaeTCR OT 
HaQana HUnynbca START OUT. 

CHrHan LAM Bhl,AaeTCR cxeuoH SLG npH o~HoBpeueHHOM 

co6moAeHHH Bcex Cne~YIOIIlKX ycnoBHH oT60pa C06NTHR 
( nepeJt100QaTenb SELECT B nonoJltemm ON ): 

a) sa BpeUR TV nocne nOHBnemm mmYJIbca START OUT 
06RSaTenbHO ~OnJlteH nORBHTbCR nmMHHecQeHTHHH HMnyJIbC, 
OTBeq~1IlHH npHBe~eHHMM HHJlte BpeUeHH&M ycnoBHRU: 

6) IlpH YCTaHoBneHHoH B nonOJlteHHe OFF nepeMhNK.e Z1 , 
J1IOUHHecqeHTHblH mmyJlbc ~OJDKeH 61:ilTb e~HHCTBeHH&IM sa BpeW! TV, 
eC1IH JlCe nepeMhNlta Zl yC'1'aHOBneHa B nOnOJKeHHe ON, TO CHrHan 
LAM BOSUOJlteH IlpH HanH'tlHH sa 3'1'0 apeMR H nocne~YIO~x 

~UHHecqeHTHNX mmynbcoa: 
B) naysa Mell\Ity Ha-qanOM wmyJIbca START OUT H rIlpOHTOM 

JllOUHHeCQeHTHoro m.myJlbca He npeBhDIlaeT BpeUR SAAaHHOe cxeMOH 
TP: 

r) ~TeJIbHOCTb nDMKHecqeH'1'Horo HUnynbca ( nnmc 
HHTerpHpYIOlIlaR ~06aBK.a ) npeBh1lIlaeT BpeW! s~aHHoe cxeuoH TO; 

~) ~TeJlbHOCTb nmuHHecQeH'1'Horo mmyJlbca ( ~c 

HHTerPHJ>YJQlIlaR ~06aBKa ) He npeBhlIDaeT BpeUR 3AAaHHe cxeuoH TU: 
npH Hec06JIlOAeHHH XOTR 6ht oAHoro H3 3THX ycnoBHH 6noK 

SLG B~aeT CHrHan c6poca CLEAR OUT. 
O~HoBpeueHHo C B~aqe:f.l CHrHana START OUT 6noK SLG 

6noKHPyeT CBOH BXO~ START, a nocne B~a'tlH CHrHana LAM 
6nOKHPyeTcR H BxoA LM. BxoAht START H LM pas6noKHPYDTcR KaK 
BHYTPeHHHM C6POCOM R, TaK H o6mHMH K.ouaHAaMH CAMAC - C H 
Z HnH rIlYH~eH c6poca NA(O)F(9). 

6. nOSBOnReT npOBOAHTb HsuepeHHe nbe~eCTana 

npeo6paSOaaTenR 3apR~-K.O~, BpeueHH saAepJltKH CTapTOBoro 
mmynbca H BpeueHH HHTerpHPYIOlIleH ~06aBK.H K. ~TenbHOCTH 

nDUHHeC~eHTHoro HMnynbca. Aa~e H3uepeHHR npOBOARTCR no 
npHXO~y Ha BXO~ PED 6noKa cnaAa mmyJIbca TTL 0'1' BHemHero 
reHepaTopa CLOCK GEN. ECnH B uoueHT npHxo~a HUnyJIbCa PED 
6noK SLG 6wn sa6noKHpoaaH Ha o6pa6oTKY C06~THR, TO 
H3uepeHHe nbe~eCTana OTK.na,QbIBaeTCR ~O npHXOAa HMIlYJlbca 
c6poca R, KaK BHyTpeHHero TaK. H BhI3BaHHoro KOMaH,I:laMH 
CAMAC. 

B"nbeAeCTanbHOMH 
C06~THH 6noK. SLG B~aeT sopoTa GATE ST H 

GATE LM, a TaKJlte BpeMeHHhIe nocneAoBaTenbHocTH COUNT 1 H 
COUNT 2, H3MepR~~e BpeMeHa 3aAepJItKH CTapTa H HHTerpHPYIOlIleH 
~o6aBKH, COOTBeTCTBeHHO. 

3AKrnOtIEHHE 

npOTOTHn JKH.[tK.OKCeHOHOBoro AeTeKTopa, CHCTeUhI OTKaqXH, 
3anOJIHeHHR H O'Q:HCTKH pa6oqero BellleCTBa, 6noKH 3neKTpoHHKH ~m:I 

C'CJ:HTNBaHHR HHt}>opuaQHH H3rOTOBTIeHht, HCIThITaHht H no,nrOTOBneHbl .o.nH 
oTpa6oTKH MeTOAH'tleCK.HX (K.OHTPOJlb npospa'Q:HOCTH pa60'Q:ero Be~eCTBa, 

npocTpaHcTBeHHoe H 3HepreTH'tleCKOe paspemeHHe) BOnpOCOB, 
CBH3aHHLIX C COS,I4aHHeM JltHAKOKceHOHOBoro AeTeKTopa ,nJlR H3MepeHHH 
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MarHHTHoro MOUeHTa HeHTpHHO C QyBcTBH'l'eJIbHOC'1'bJO (3-5) °10-11 J!B-
KOHCTpyXqHR npOToTHna ,neTexTopa npe,nycMaTpHBaeT TaJOlte H 
"Tpa,nHltHO:HHhl:H" cnoc06 c'beua x, y ltoop,nHHaT Ha CeTltaX c 
nocne.nYJO~ cbeuoM CHrHana C HCnOnb3OBaHHeU 
3apR,nOBOQyBcBHTeJ1bHbIX npe,nYClU1H'l'eneH [ 7] . Cne,nyeT O'l'UeTHTb 
TaJOlte, 't.lTO, eCnH y,nacTbCR B npeAcTaaneHHoM npoTO'1'HIIe nonytlH'1'b 
60nee HH3K.HH nopor perHcTpaQHH 3neKTpoHoB, Hanpmaep, HaqHHaR C 
10-20 lteV, 3'1'0 n03BOnH'l' nOBMCH'l'b llyacTBH'1'enbHOC'1'b X uarHHTHouy 
MOMeHTy HeHTpHHO, a TaJOlte HCnOnb30BaTb ,neTeXTOp .nnR nOHcxa 
'l'euaoH Ma'l'epHH. 

ABTOPW 6naro,napR'l' PoccHHcK.Hii ~OH,Q, ~YH.rtaueH'l'aJ1bHbIX 
Hccne.nOBaHHH 3a no.n.nep~y ,naHHoro npoex.'l'a (rpaHT ~96-02-18979a). 
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nO,IJ.IlliCH K PHCYHKAM 

PHC . 1 Cxeua npoToTHIla AeTeKTopa. 1.KpHocTaT C ~KHM K.CeHOHOU. 
2. Konbua, Ha xOTopLle 1lepe3 ,neJlHTeJIb no,naeTCSl HaIIpSlIeHHe OT 
B~COK.OBOJIbTHOro HCTO~HHK.a. 3.ConpoTHBneHHR (R) COCTaBnHD~He 

,lJ,eJJHTenb HarrpHJIl:eHHSl. 4. CeTOtrnhte ::meKTpO,nN (a, b H c). 5. MaTpHI:{a 
H3 ceMH CP~Y-139. 

PHc.2 ra30BaR CHCTeua IIpoTOTHna AeTexTopa. 1. Banno~ BI>ICOKOrO 
Aaanemm. 2. TepuocTaTDI. 3. Meu6paliHhIH Hacoc. 4,5 CPHnbTPbl 
01lH:CTKH pa6oQero rasa. 6. 3neKTpOHCKpOBOH. OtIHC<;CHTenb. 7,8 
~opBaKYy:MH&le HaCOCDI. 9 . AaOTH&Ie nOBymKH. 10. A6cop6rmOHHI:aIH 
Hacoc. 11. THTaHOBMH Hacoc "Hop,n-250 H 

• 

PHc.3 BnOK-cxeua 3neKTpoHHKH npoTOTHna. 

PHc.4 BnOK-cxeua 6noKa BOpOT SLG. 
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