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BBEAEHHE 

An~ HccneAo8aHHR xapaKTepHCTHK H3ny4eHH~, 803HHKa~ero npH 
KaHanHPOBaHHH 3neKTPOH08 H n03HTpOHOB 8~COKHX 3HeprHH 8 MOHOKpH
CTannax Ha ny4Ke ycKopHTenR H¢B3/I/, 6~a C03AaHa ycTaH08Ka 
"KpHCTann"/2/ /pHC. 1/. 

~=~~~~=f}l 
1101"10nPOBOA rOHI-IOMETP 

PHc.l. CxeMa 3KcnepHMeHTaJlbHOH ycTaHOBKH "KpHCTann". 

~YHKUHOHanbH~e y3n~ ycTaH08KH fApeH(j)OB~e KaMepbl, y-cneKTpo
MeTp , CUHHTHnnRUHOHH~e H 4epeHK08CKHe C4eT4HKH , MHWeHH B 8HAe 
AHCK08 H3 KpeMHHe8~X MOHOKPHCTann08 pa3HOH TOn~HHbl/ 06~eAHH~nHCb 
B eAHHOe uenoe C nOM~·biO CHCTeMbl c6opa AaHH~X, KOTOpa~ HCnOnb30-
8anaCb KaK AnR 8~nonHeHHR OCH08H~X (j)yHKUHH perHCTPaUHH AaHH~X 
H nepeAa4H HX 8 3BM, TaK H AnR ynpaeneHHR YCTaH08KoA, KanH6POBKH 
AeTeKTOP08 H AP· 3neKTPOHHKa ycTaH08KH 6blna COCTaeneHa H3 CTaH
AapTHbiX 6noK08 $HPM ORTEC, LeCroy, TENNELEC ·H cneuHanbHO pa3pa-
6oTaHHbiX AnR 3KcnepHMeHTa MOAyneA, Y4HTb1Ba~Hx cneuH<l>HKY npo8o
AHMbiX Onb1T08. 6blnO pa3pa6oTaHO CBbiWe 20 8HAOB MOAyneA pa3HOrO 
Ha3Ha4eHHR, C nOM~biO KOTOPbiX o6ecne4H8anacb 8biCOKa~ 3(j){j)eKTH8-
HOCTb H HaAeli<HOCTb pa60Tbl YCTaH08KH 8 3KCnepHMeHTanbHbiX ycn08H~X. 

3AnYCK YCTAHOBKH 

An~ 8b1AeneHHR none3Horo co6biTHR 8 3KcnepHMeHTax 6blna npHMe
HeHa ABYXYP08He8aR CHCTeMa 3anycKa/3/: TpHrrep nep80rO YPOBHR 
/6blcTpbiA/, reHepHpyeMbiH 8 cny4ae nOR8neHHR eAHHH4HOA 4aCTHUbl 
8 3aAaHHOH anepType ycTaH08KH, H TpHrrep BTOporo YPOBHR, C no
M~b~ KOTOporo cpeAH nocTyna~HX 6biCTPbiX TpHrrepoa OT6HpanHCb Te, 
KOTOpble YAO~neT80pRnH 3aAaHHbiM KPHTepHRM OT6opa. noMHMO OCH08HO
ro THna 3anycKa reHepHposancR P~A acnoMoraTenbHbiX 3anycKo8,npeA
Ha3Ha4eHHbiX AnR TeCTOBbiX H KanH6pOB04HbiX ueneA. 
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PHc. 2. BnoK-cxeMa Bbipa6oTKH 6biCTporo 

TpH~repa YCTaHOBKH. 

Tp~o-~rrep nepsoro ypoBHfl Bbtpa6aTbiBanel'l e noMO~biO "6bteTpol1 3IleKT
ooHI-1KI-111 /p~o-~e. 2/, B KOTOPYIO BXOAI-1111-1 Al-1eKpi-1Mio1HaTOpbl e peryn~o-~pyeMbiM 

noporoM 1-1 npoAnesai0~1-1Mel'l ~o-~MnynbeoM, exeMbl eoanaAeHI-1l'l 1-1 enomeH~o-~l'l, 

a TaK~e naee~o-~BHble Ili--IHI-11-1 3aAeP~KI-1. noporl-1 Al-1eKPI-1MI-1HaTOPOB 6b1Ill-1 
yeTaHOBileHbl Ha ypOBHe 100 MB, WI-1PI-1Ha I-1MnynbeOB B KaHailaX eoana
A€HI-1~ eoeTaBilf!Ila 20 He, a KaHanax aHTI-1eo8naAeH~o-~~ - 40 He. Anfl 
MI-1HI-1Mio13a41-11-1 Be~eeTBa Ha Tpaeee ny4Ka KOill-14eeTBO e41-1HTI-1I1Ill'l41-10H
HbiX e4€T41-1KOB 6b1Il0 eB€A€HO AO Heo6XOAI-1MOrO MI-1HI-1MYMa, 1-1 6bleTpbl~ 

Tp1-1rrep Bblpa6aTbtaanel'l np1-1 Haill-141-11-1 e1-1rHana oT_ny~Koaoro TeneeKo
na 1-13 e41-1HTI-1I1Ilfi41-10HHbiX e4eT41-1KOB s 1• S2~S3).AJ.A2. Tpe6oaaHI-1e 
epa6aTbiBaHI-1l'l e4eT41-1Ka SJ, paenonomeHHoro noene 6noKa APe~~OBbiX 
KaMep AK-IV /eM. p~o-~e.1/, BBOAI-1Iloeb a eeaHeax e TOHKI-1MI-1 M~o-~weHfiMI-1. 
C4eT41-1KI-1 aHT~o-~eosnaAeH~o-~11 A1 H Az e Al-1aMeTpaMI-1 oTaepeTI-1~ 100 1-1 
8 MM eOOTB€TeTB€HHO noMe~aill-1eb HenocpeACTBeHHO B I-10HOnpOBOA€ 
1-1 npocMaTpYIBaili-1Cb ABYMl'l ~OTOYMHO~I-1T€Ill'lMI-1 Ka~Abli:1. 

Anfl 1-136emaHHfl per~o-~CTPa4HI-1 MHoroTpeKOBbiX co6b1THI1 8b1Aeilfii1HCb 
TOilbKO Te 4aeTH4bt, AO 1-1 noene KOTOPbiX 4epe3 C4€T4HK Sz He npow
Ila APyral'l 4aCTI-14a 3a 8P€Mfl, pa8Hoe 8peMeHI-1 APe~~a AK /500 He/. 
noAa8Il€Hio1e CI1y4ae8, 8 KOTOPbiX IlO~Hal'l 4aeT1-14a npowna AO pa6o4e~, 
oey~eCT8Ill'li10Cb nyTeM noAa41-1 Ha 8XOA aHTio1e08naA€HH~ eXeMbl YAI11-1HeH
Horo Ha 500 He I-1Mnynbca co c4eT41-1Ka Sz. C~o-~rHan aanycKa w~o-~p~o-~Hol1 

650 He eTpo6~o-~poaanefl HMnynbcoM oT Sz H 3aHoc~o-~ncfl 8 per~o-~eTp LATCH, 
4TO CBI-1A€T€IlbCTBOBailO 0 Haillo14HH ny4K08biX 4aCTI-14 noene npOXO~Ae
HI-1fl Tp~o-~rrepa. 
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PHc.3. PacnpeAeneHHH nno~agefi HMnynhcoB AnH cxeM coBna
A€HHH Bblpa60TKH CHrHana 3anycKa YCTaHOBKH. 

C nOMO~biO 116bteTpO~ 3Il€KTPOHI-1KI-1 11 npOBOA1-1Ill-1eb TaK>:<e opraHI-13a41-1fl 
Me3oHHoro 3anyeKa, l-13y4eH~o-~e npo~~o-~nfl ny4Ka s y-eneKTpoMeTpe, 
op~o-~eHTa41-1fl KPI-1eTanna 1-1 AP· Bee exeMbt eosnaAeHI-1fl pa6oTan~o-~ no 
npi-1H41-1ny nepeKpbtTI-1fl I-1MnYilbeOB, 4TO n03BOilfii10 nposepf!Tb npaBI-1Ilb
HOeTb 3aAepmeK e~o-~rHanos 1-1 w~o-~p~o-~Hy ~o-~Mnynbeos. C~opM~o-~posaHHbte cxe
MaM~o-~ cosnaAeHI-1~ I-1Mnynbebl noAasan~o-~eb Ha 3aPfiAOBbt~ AUn LRS 2249A 
C 4€HO~ KaHana 0,25 nKn, 4TO npl-1 eMe~eHI-11-1 3aA€PNKI-1 Ha OAHY HaHO
eeKYHAY /aMnili-1TYAa eTaHAapTHoro I-1Mnynbea - 16 MA/ np~o-~BOAI-1IlO 
K eABI-1ry perl-1eTpl-1pyeMo~ nno~aAI-1 I-1MnYilbea Ha 50 OTe4€TOB. Ha 
p~o-~e.3 noKa3aHbt paenpeAeneHI-1fl nno~aAe~ ~o-~Mnynbcos Ailfl scex 4€Tbl
pex exeM eosnaAeH~o-~~, Bbtpa6aTbtBai0~1-1X e~o-~rHailbl 3anyeKa. 

Tp~o-~rrep BToporo ypoBHfl nOATBep~an npoxo~AeHHe 6biCTporo Tp~o-~r
repa B CI1y4ae 8btnOI1H€HI-1l'l npl-1 AaHHOM Tl-1ne 3anyeKa 3aAaHHbtX Kpi-1-
Tep~o-~ea, a B npOTI-180nOilO~HOM CI1Y4ae BblpafiaTbiBail Cl-1rHai1 041-1CTKH 
per~o-~CTPI-1PY~I-1X MOAYile~ 1-1 nepeBOAa annapaTypbl B pe~I-1M 0~1-1AaHI-1fl 

cneAy~ero eo6b1TI-1fl AaHHoro T~o-~na. PeanH30Bb1Ban~o-~cb cneAYIO~~o-~e BI-1Abl 
nOATBep~eH~o-~1:1/4/: 

1/ cpa6aTbiBaHHe acex nnocKocTel1 AK-II; 
2/ peri-1CTpa41-1fl y-eneKTPOM€TpOM ~OTOHa, aMnili-1TYAa KOTOporo 

npe8btWaila HeKOTOpoe yeTaHOBI1€HHOe 3Ha4eH~o-~e; 

3/ Haill-141-1e ~o-~Mnynbea oT y-cneKTpoMeTpa, coanaAaiO~ero no ape
MeH~o-~ c nponeTeawe~ 4acTH4e~; 

4/ OTCYTCTBI-1€ I-1MnYilbea OT y-eneKTpOMeTpa B AHana3oHe BP€M€HH, 
onepe~a10~eM pa6o41-1~ 3anycK Ha 5+0,25 MKc; 

5/ cpa6aTbiBaH~o-~e aeex nnoeKoeTe~ AK-V; 3To noATBep)I(,QeHHe ~o-~e
nonb3oaanocb a eny4ae, KOrAa Tpe6o8anocb 6onbwoe 4Hcno KOHBep
TI-1POBaHHbtX y-KBaHTOB; 
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6/ cpafiaT~BaH~e penepHoro KOnb~a, s~nonHeHHoro e B~Ae nony
npoeoAHI-IKoeoro AeTeKTop·a, OKPY>Ka~ero I-13Y4aeM~H Kp~cTann ~ np~

MeHReMoro AnR ~eHTPOBK~ KP~CTanna OTHOCI-!TenbHO OC~ ny4Ka. 
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PRe. 4. BpeMeHHble ,o;HarpaMMbi pa6oTbi CHCTeMbl 3anycKa 
B cnyqaHX OTCYTCTBHH aMllnHTY,!J;HOro If BpeMeHHoro llO,!l;TBep~

,o;eHHH H B cnyqae nepe,o;a'IH ,o;aHHbiX B 3BH. 
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PHc.S. BpeMeHHaH AHarpaMMa nocne,o;oBaTenbHOCTH Bb~a6oTKH 
3allyCKOB, 

I 

' 
I 

' 

I 

C~rHan~ nOATBepmAeH~~, B~pa6aT~BaeM~e OTAenbHOH nor~KOH, 
o6DeA~HRn~Cb B cne~~anbHO pa3pa6oTaHHOM MOAyne (XL-33), ynpae
nReMOM KOAOM ~AeHT~~~Ka~~~ 3anycKa ~ reHep~py~~eM o6~~H C~rHan 
04~CTK~. Ha p~c.4 noKa3aH~ epeMeHH~e A~arpaMM~ pa6oTbl c~cTeM~ 
3anycKa AnR cny4aR nepeAa4~ AaHH~X s 38M ~ AnR noAaBneH~R co6~
T~H e cny4ae Hee~nonHeH~R KP~Tep~ee 2 ~ 3. Pa3peweH~e Ha Bblpa-
6oTKY 6~cTporo Tp~rrepa KOHTpon~poeanocb c~rHanoM "INHIBIT", 
KOTOP~H ycTaHaBn~sanCR B COCTORH~e 11 111 B MOMeHT npOXO>KAeH~R 
pa3PeweHHoro Tp~rrepa ~ Bo3epa~ancR e cocTORH~e "0" 4epe3 
5 MKC nocne: a/ c~rHana o4~CTK~, 6/ oTBeTa OT 38M, 3aeepwa~

~ero npo~ecc C4~TbiBaH~R AaHHbiX, 3aAep>KKa B 5 MKC 6blna Heo6XOA~
Ma AnR BOCCTaHOBneH~R 6nOKOB npeo6pa30BaTeneH B pa6o4ee COCTOR
H~e. 

8o epeMR Ha6opa cTaT~CT~K~ ~cnonb30Banocb wecTb T~noe 3anycKa, 
pa3n~4a~~XCR ~AeHT~~~KaTopaM~, per~c Tp~pyeMbiM~ e 4eTblpex c Tap
w~x pa3PRAaX R4eHK~ "LATCH". 04epeAHOCTb 3anycKOB onpeAenRnacb 
6nOKOM XL-33, KOTOP~H o6ecne4~Ban B03MO>KHOCTb ~CKn~4eH~R n~6oro 
T~na 3anycKa ~3 ycTaHoeneHHOH nocneAoBaTenbHOCT~ /p~c.5/. Oc
HOBHOH T~n 3anycKa, COCTaBnR~~~H ]0% OT o6~ero 4~cna 3anyCKOB, 
npeAHa3Ha4anCR AnR per~CTpa~~~ C06~T~~, B KOTOP~X nepB~4HaR 
4acT~~a ~3ny4~na y-KBaHT c 3Hepr~eH, npee~wa~e~ HeKoTopoe nopo
roeoe 3Ha4eH~e /nOATBep>KAeH~R 1, 2, 3, 4/. ny4KOB~~ 3anyCK, 
COAep>Ka~~H nOATBepmAeH~e 1 , ~cnonb30BanCR AnR HOpM~POBK~ 3KCne
p~MeHTanbH~X AaHH~X ~ npoeepK~ pa60T~ C~CTeM~ OT6opa, np~ oc
TanbH~X T~nax 3anycKa /Me30HH~H, cny4a~H~H, OT CBeTOA~OAa 

~ TeCTOB~H/ KP~Tep~~ OTUopa He np~MeHRn~Cb, 
C~HxpoH~3~poeaHHaR c ycKop~TeneM c~cTeMa 6noK~POBK~/5/ OTKp~

eana 116biCTPY~ 3neKTpOH~Ky 11 Ha epeMR BbiBOAa 4aCT~~ Ha ycTaHOBKY 
/oKono 2 c/. AononH~TenbHO e nep~oA aKT~BHOH pa6oT~ ycTaHOBK~ 
B~AenRnocb speMR AnR per~cTpa~·~~ AaHH~X ~ ~x nepeAa4~ B 38M. 

3nEKTPOHHKA y-CnEKTPOMETPA 

0AHOH ~3 Ba>KHeHW~X 3aAa4 npoBOA~M~X 3KCnep~MeHTOB RBnRnOCb 
~ccneAOBaH~e 3HepreT~4eCK~X CneKTPOB y-KBaHTOB, o6pa3y~~1iCR 
B KP~CTanne np~ npoxO~AeH~~ 3neKTPOHOB ~ n03~TpOHOB B~COK~X 

3Hepr~H. 8 Ka4eCTBe y-cneKTPOMeTpa ~cnonb30BancR n~eHeBblilt AeTeK
Top Ha OCHOBe C~~HT~nn~py~ero KP~CTanna CsJ(Tl) A~aMeTpOM 
150 MM ~ An~HOH no ny4KY 230 MM, npocMaTp~eaeM~H ~3Y-49. 

Pa6o4~e cneKTpoMeTp~4ecK~e c~rHan~ cH~Man~cb c aHoAa ~ no
cneAHero A~HOAa ~3Y ~ noAaean~cb Ha 3aPRAOB~e npeAyc~n~Ten~ 
TENNELEC 133 ~ TENNELEC 145 COOTBeTCTBeHHO /p~c.6a/. npe,o;yc~n~
Ten~ 6~n~ ycTaHoeneH~ B HenocpeACTBeHHOH 6ni-130CT~ OT ~3Y ~ no-
3BOnRn~ per~cTp~po~aTb y-KBaHT c 3Hepr~eilt AO 1 r38 /aHOA/ ~ AO 
10 r38 I A~Ho,o;/' 4TO 6~no o6ycnoeneHO AOnycT~MbiM npe,o;enOM ~X pa-
6oT~ /Hac~~aeMOCTb~/. 8 Ka4ecTee cneKTPOMeTP~4ecK~x yc~n~TeneH 
6~n~ np~MeHeH~ ~3BecTH~e ycTpOHCTBa ORTEC 471, B KOTop~x AnR 
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Pur . fi. PPrHr TDHDVJOmaH ::meKTDOHHKa y-cneKTPOM€TPa: 
a/ 6noK-cxeMa; 6/ npHH~HnHanbHaH cxeMa 6hlcTporo ycH
nHTenH-~OPMHPOBaTenR, B/ npHH~HnHanbHaH CX€Ma reHepa
TOpa TO'l:HOH aMnnHTYAhl• 

coxpaHeH~R A~HaM~4ecKoro A~ana3oHa yc~neH~e 6hlno cseAeHo AO 
HynR. AMnn~TYA~ cneKrpoMerp~4eCK~X ~MnynbcOB per~cTp~posan~cb 

c noMOlllbiO conpR)!(eHHbiX c Mar~crpanbiO KAMAK AUn ORTEC 811, ~MeiO
lii~X ~eHy orc4era 1 MB np~ o6~eM A~ana3oHe per~crp~pyeM~x aM
nn~ry~0~2 B /w~p~Ha crpo6a- 2 MKC/. TaK KaK MaKc~ManbHaR 
aMnn~TYAa aHOAHOrO TpaKTa COCTaBnRna 10 B, HenocpeACTBeHHaR 
noAa4a 3roro c•trHana Ha BXOA AUn no3sonRna per~crp~posaTb 3Hep
r~~ c Ha~s~cw~M pa3peweH~eM (0,1 M3B/KaH.) B A~ana3oHe AD 
200 M3B. Per~crpa~~R 3Hepr~~ AD 1 r3B OCYllleCTBnAnacb B pe3ynb
rare nAT~KparHoro AeneH~A aMnn~TYAbl aHOAHoro rpaKra. Per~cTpa
~·1A 3Hepr~~ AD 10 r3B npo~3BOA~nacb no A~HOAHOMY rpaKTY c ~eHO~ 
OTC4eTa 5 M38. 

y-cneKTPOMeTp 6bln OKPY)i{€H C 4eTbipex CTOPOH C4eT4~KaM~ ~-A7, 
npeAHa3Ha4eHH~M~ AnA OT6paKOBK~ co6~T~~, B KOTOP~X 4epe3 paA~a
TOP cneKTPOAerpa npowna $oHoBaA 3apA~eHHaA 4acr~~a. y-cneKTpo
Merp pa6oran np~ 6onbw~x 3arpy3Kax B w~poKoM A~HaM~4eCKOM A~a
na3oHe, s CBA3~ c 4eM Ha c~rHanbl, nocrynaiOlll~e ~3 cneKTpoMerp~-
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PHc.7. a/ KanH6posoqHaH Kpi!BaH 
KOppeK~HH cneKTpOB 3HeprHD; 
6/ CKOppeKTHPOBaHHbiH H H€CKOppeK
THpOBaHHb~ cneKTp 3HeprHR B cnyqae 
--~------ ~- ---- I 
..Jf....I.U:J'-.1'1.'-1. V.l "-.lJI'-lU,LJ..tlU,U.Clf ll/ li!.JC~C 

CTaJl AJlU-24 npH cnyqaiiHO~I Tltne 
3anycKa. 

4eCK~X TpaKTOB, Morn~ HaKnaA~BaTbCR C~rHan~ OT nO)i{H~X 4aCT~4, 

npoweAw~x B APYroe speMR. AnA KOppeK~~~ ~ or6opa He~cKa*eHH~x 
co6~r~l:i, a raK>:<e noAaBneH~R cny4aes, He coAep)t(alii~X ~HrepecHo~ 

$~3~4eCKOH ~H~OpMa~~~. 6~n np~HRT PRA Mep: 
- npocMaTp~sancR "Hynesol:i yposeHb 11 cneKTPOMerp~4ecKoro c~r

Hana /aHOAHOro - AUn-24 ~ A~HOAHoro - AUn-22/ 3a 2 MKc AO noAe
neH~R pa6o4ero c~rHana. B cny4ae, KOrAa 3TOT yposeHb HaXOA~ncA 
B AOnyCT~M~X npeAenax, pe3ynbT~PYIO~aR aMnn~TYAa KOppeKT~posa

nacb cornacHo Kan~6poB04Hol:i Kp~eo~ /p~c.7a/, a B cny4ae npes~
weH~A AOnycT~MOrO YPOBHR AaHHOe C06biT~e OT6paCbiBanOCb. I-13Mepe
H~e cneKrpoMerp~4ecKoro ypoeHR npo~3BOA~nocb c noMOlllbiO AUn 
LRS 2249A c ~cKyccrseHHO B~BeAeHH~M Ha nonoB~Hy wKan~ nbeAeCTa
noM /"HyneM" 3Hepr~~/, a caM cneKTpoMerp~4ecK~~ c~rHan 6bln 3a
A€P)t(aH orHoc~renbHo rp~rrepa Ha 2 MKC /~Mnynbc rp~rrepa crpo-
6~posan COCTORH~e YPOBHA 11 011/.Ha p~c.]6 noKa3aH CKOppeKT~pOBaH
H~H on~caHH~M o6pa30M cneKTP AnR 3anycKa OT CB€TOA~OAa, a Ha 
p~c.7s npeAcTasneH nbeAecran AUn-24 AnR cny4ai:1Horo 3anycKa; 
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- B o6~eM noToKe nocTyna~~HX cHrHanos aanycKa ycTaHOBKH 4Hcno 
C06biTHH, B KOTOPbiX B pa604Y~ e6naCTb y-cneKTPOMeTpa nonaAan HC
ny~eHH~H y-KBaHT, COCTaBnRnO HeCKOnbKO npo~eHTOB. AnR nOAaBne
HHR l)lOHOB~X C06~THH, B KOTOP~X perHCTpHposanCR 11 Hynb 11 3HeprHH 
/nbeAecTan AUn/, 6~no peanHaosaHo aMnnHTYAHOe noATBepmAeHHe. 
Cne~HanbHO paapa6oTaHH~H npenpo~eccop (XL-91) cpaBHHBan aape
rHcTpHposaHHY~ aMnnHTYAY c 3aAaHHOH, ycTaHosneHHOH Ha ypOBHe, 
npeBbiWa~eM nbeAeCTan Ha HecKonbKO M3B. EcnH aaperHcTpHposaHHaR 
3HeprHR oKa3~Banacb HHme aaAaHHOH, reHepHposancR cHrHan 1104HCT
Ka" - BpeMR peweHHR COCTaBnRnO B 3TOM cny4ae 22 MKC; 

- AnR aHanH3a BpeMeHH~X KoppenR~HH cneKTPOMeTpH4eCKHX CHrHa
noB 6bln Cl)lOpMHPOBaH TaK Ha3biBaeM~H speMeHHOH TpaKT, C nOM~b~ 
KOToporo 6~no opraHH30BaHo speMeHHoe noATBepmAeHHe, npHMeHReMoe 
AnR BbiAeneHHR 4aCTH~, COOTBeTCTBY~~HX AaHHOMY aanycKy ycTaHOBKH. 
Ha pHc.66 noKaaaHa cxeMa cne~HanbHoro ycHnHTenR, KOTop~.:i oT ne
peAHero l)lpOHTa CHrHana aHOAHOrO npeAYCHnHTenR l)lopMHPOBan KOpoT
KHH /100 HC/ HMnynbC, nponop~HOHanbH~H 3HeprHH perHCTpHpyeMOH 
4aCTH~~. AHcKPHMHHaTopoM LRS 621 B~AenRnHcb HMnynbc~, npes~wa~

~"'e 1 0 M3B, KOTOpble 3aTeM 3aAeP>KHBanHCb Ha 5 MKC, 4TO n03BOnRnO 
aHanH3HposaTb AHanaaoH speMeHH, npeAwecTBY~Hill pa6o4eMy aanycKy. 
3aAeP>KaHHbiH HMnynbc noAasancR Ha BXOA "CTon" ynpasnReMoro reHe
paTopa Ha 50 Mr~. aanycK KoToporo npo!-13BOAHncR TpHrrepoM ycTa
HOBKH. Peri-1CTpa~HR OTC4eTOB reHepaTopa C nOMO~b~ CKeillnepa no-
3BOnRna onpeAenRTb MOMeHT npOXO>XAeHHR 4aCTH~bl C T04HOCTb~ 20 HC. 
BpeMeHHOe nOATBep}XAeHHe Tpe6osano nonaAaHHR CHrHanoB OT y-KBaH-
T0~ ~0 ~:''?'u'?uu0•A Ll'0~u.".0:' T _I.J.,n ?C:. uLtrl .::::. T.=.U"w~ IAV nTrvTrTAIAA 

s AHanaaoHe -s~-0,25 MKc. CxeMa annapaTypHo.:i pean1-13a~H~ speMeH
Horo nOATBepmAeHHR noKa3aHa Ha pHc.6a. 

Ba>KHe.:iwe.:i 3aAa4e~ RBnRnacb npo6neMa KanH6poBKH, AnR peweHHR 
KOTopo!ll Heo6XOAHMO 6~no onpeAenHTb PRA napaMeTpos, xapaKTep!-1-
ay~Hx y-cneKTpOMeTp: 

a/ KanH6pOBKa 11 HynR 11 3HeprHH npOH3BOAHnacb C HCnOnb30BaHHeM 
cne~l-1anbHOrO THna aanycKa YCTaHOBKH /cny4aHHoro/, He CHHXPOHH-
3HpOBaHHOrO c npoxomAeHHeM 4aCTH~bl, s KOTopoM nbeAecTanbl AUn 
onpeAenRnHCb MaKCI-1MYMaMH perHCTpHpyeMOrO cneKTpa; 

6/ a6con~THaR 3HepreTH4ecKaR KanH6posKa npoBOAHnacb c no
MO~b~ paAHOaKTHBH~X HCT04HHKOB (60co, Po-Be), a TaK>Ke no KOppe
nR~HH HMnynbca OTKnOHeHH~X BTOPH4H~X 4aCTH~ H OTC4eTOB y-cneKT
poMeTpa /MeToA 11 Me4eHbiX l)loToHos"/ I I I; 

B/ KOppeK~HR HeCTa6HnbHOCTeH TpaKTa BO BpeMR ~HKna YCKOPHTe
nR OCy~eCTBnRnacb C noMO~b~ aanycKa OT CBeTOAHOAa ( 11LED 11

), KO
TOPbiH npoH3BOAHnCR BO BCeM AHana30He paCTRmKH YCKOPHTenR. Ha 
TOp~eBO~ 4aCTH PaAHaTopa cneKTPOMeTpa 6~n ycTaHOBneH CBeTOAHOA, 
H_? KOTOpbiH nOCTynanH HMnynbCbl OT reHepaTopa T04HOH aMnnHTYAbl 
/pHc.6s/; 

r/ AOnrospeMeHHaR HeCTa6HnbHOCTb cneKTPOMeTpH4eCKOrO TpaKTa 
BO BpeMR Ha6opa CTaTHCTHKH nposepRnacb npH HCnOnb30BaHHH OT
AenbHOrO MeaoHHoro THna aanycKa, c noMo~b~ KOToporo perHcTpH-
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posanHCb HOHH3a~HOHH~e noTepH l)lOHOB~X ~-Me30HOB B paAHaTope 
cneKTPOMeTpa /-130 M3B/. KamA~H· 31-.:1 3anycK ycTaHOBKH HHH~HH
posancR npH cosnaAeHHH cHrHanos oT c4eT4HKOB A3 H A8 /pHc.1/, 
npH 3TOM HH3K03HepreTH4eCKaR KOMnOHeHTa ~-Me30HOB OTCeKanaCb 
c noMO~b~ norn~a~~ero l)lHnbTpa. 

3nEKTPOHHKA APE~<I>OB~X KAMEP 

B 3KcnepHMeHTe npHMeHRnocb nRTb 6noKoB APe.:il)loBbiX KaMep/6/, 
COCTasneHH~X H3 29 nnOCKOCTeill, l)lopMHPY~HX 96 perHCTPHPY~HX 
KaHanos. OcHOBH~e napaMeTp~ KaMep npeAcTaaneH~ B Ta6nH~e, a KoH
l)lHrypa~HR pacnonomeHHR nposonoK s KamAOH nnocKocTH noKa3aHa 
B <!JopMaTe C06biTHR Ha pHC. 8. 

I A4 
l AS ' .. 4 ., 

' 6 CPA6ATbtBAHHE u; V 
7 SJ·TPHrrEP 
8 
9 CPA6ATbiBAHio'lf AKII 

10 noBT. CPA6.52 (0-50Clttc) 
II 
11 _ IPI1fr...fPJ~R_HQ~I:!.Pl_ 1 
1 l Hb.EHHleHK. 0 1 0 0 0 • I li 3~W~AKA g g:? 6; I 

nnrAFN'IR unun<OB 

4 

' 

HOPI<. 

& n~~o~"iK. 
7 HOPM. 
8 • 10 

II 
12 nw'"IK. 
ll CAY'"I. 
)1, Mfl(KA)t(Abllil BTOPOiil) 
15 LED 

PHc.8. ~opMaT cqHTWBaeMoro co6WTHH. 

Ha pHc.9a noKaaaHa 6noK-cxeMa CHCTeM~ 3neKTPOHHKH AK. HM
nynbc, o6paaosaHH~H Ha cHrHanbHO!Il nposonoKe AK, 4epea paaAenH
TenbHY~ eMKOCTb senH4HHOH 3000 n<l>/3 KB nocTynan Ha ycTaHosneH
H~H HenocpeACTBeHHO Ha KaMepe YCHnHTenb-AHCKPHMHHaTop/7/ C nopo
roM cpa6aT~BaHHR 2 MKA. AnR KaMep~ HH3Koro AaBneHHR /AK-11/ no
Tpe6osanocb noB~WeHHe 4YBCTBHTenbHOCTH perHCTpa~HH, 4TO 6~no 
AOCTHrHyTO B pe3ynbTaTe BBeAeHHR B ycHnHTenb AOnOnHHTenbHOrO 
BbiCOK04aCTOTHoro KacKaAa c ycHneHHeM 12 A6/ 8/. B 3aBHCHMOCTH 
OT KOnH4eCTBa HcnonbayeM~x KaHanos B AaHHOH nnocKOCTH AK Ha 
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PHc.9. 3neKTPOHHKa APeH~OBhlX KaMep: a/ 6noK-cxeMa, 
6/ npHH~HnHanbHaH cxeMa OAHOro KaHana pacnpeAenHTenH 
HMnynbCOB, B/ CXeMa Bhlpa60TKH llOATBep~eHHH OT APeH
~OBhlX KaMep. 

,naa.TB. 
oro•• 

OAHOH KapTe ycHnHTeneH MOryT pasMe~aTbC~ OT 2 AO 4 KaHanoa.YcH
nHTenb-AHCKPHMHHaTop HMeeT apeM~ C06CTBeHHOrO "ryn~HH~ 11 , pas
HOe 3, 2 HC, ypoaeHb nepeKpeCTHbiX HaBOAOK He npeablwaeT 66 A6, 
a paspewa~~a~ cnoco6HoCTb perHcTpa~HH ABYX 4aCTH~ He xyme, 4eM 
25 HC. YcHnHTenb nHTaeTC~ OT OAHOrO HCT04HHKa nHTaHH~ /-6 8/ 
H noTpe6n~eT 110 MA/KaH. KaMepbl aMecTe c cooTaeTCTBY~~eH 3neKT
poHHKOH 6blnH ycTaHOBneHbl B TepMOCTa6HnH3HPOBaHHbiX, 3KpaHHPOBaH
HbiX 6oKCaX. Ar!HHa COeAHHHTenbHbiX BbiCOK04aCTOTHbiX Ka6eneH 
PK-50-71 /oKono 80 M/ noAo6paHa TaKHM o6pasoM, 4T06bl KoMneHcH
poaaTb apeM~, He06XOAHMOe An~ Bblpa60TKH CHrHana CTapTa apeM~
~H¢poaoro npeo6pasoaaTen~ /BUn/, KOTOPbiH AOnmeH onepemaTb ca
MbiH paHHHH pa604HH HMnynbC. HMnynbCbl OT ~K pereHepHpoaanHCb 
c noM~b~ AHCKPHMHHaTOPOB LRS 623 /nopor AHCKp.= 100 MB, WHPHHa 
HMnynbCa = 20 He/, a 3aTeM nOAaBanHCb Ha CTOnOBble BXOAbl apeM~
~H¢POBbiX aocbMHKaHanbHbiX npeo6pasoaaTeneH LRS 2228E. UeHa oT
c4eTa BUn COCTaBn~eT B cpeAHeM 330 nc, 4TO npH pa3p~AHOCTH 
YCTPOHCTBa, paBHOH 11 6HT, nosaon~eT nepeKpbiTb apeMeHHOH AHana-
30H CBbiWe 600 HC. MepTBOe apeM~ sun /ape~ npeo6pasoaaHH~/ paa
HO 80 MKC, a ero HHTerpanbHa~ HenHHeHHOCTb He Xy~e +2 OTC4eTOB. 
An~ noBbiWeHH~ apeMeHHOH T04HOCTH perHcTpa~HH cTapTOBbiH HMnynbc 
BUn ¢opMHPOBanc~ TaKHM o6pa30M, 4TO HMnynbC 11MacTep11 WHpHHOH 
50 HC CTp06Hpoaanc~ KOpOTKHM HMnynbCOM OT C4eT4HKa Sz, TaK 4TO 
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nepeAHHH ~pOHT CTapTOBOro HMnynbCa COOTBeTCTBOBan nepeAHeMy 
~poHTY cHrHana co c4eT4HKa S2 /eM. pHc.2/. AnR yMeHbWeHHR ape
MeHHoro paa6poca cHrHan co c4eT4HKa S2 ~opMHpoaancR a HenocpeA
cTaeHHOH 6nH30CTH OT ~JY Ha YPOBHe AHCKpHMHHa~HH 50 MS. 

S 6noKe AK-V AnR perHcTpa~HH .3neKTPoH-noaHTPOHHOH nap~ Tpe-
6oaancR CDeM ABYX cHrHanoa c KamAOH npoaonoKH/9/, H AnR a~non
HeHHR 3Toro Tpe6oaaHHR Ha Ka~y~ npoaonoKy AK-V 6~no 3aAeHcT
aoaaHo ABa KaHana sun, a B perHCTPHPY~HH KaHan AK-V 6~na BBe
AeHa cne~HanbHaR cxeMa pacnpeAenHTenR /pHc.96/, B~AenR~aR Kam
A~H BTOPOH HMnynbc. 

C noM~b~ APeH~OB~X KaMep ~OPMHPOBanHCb ABa THna nOATBepmAe
HHH aanycKa ycTaHOBKH: no cpa6aT~BaHH~ acex npoaonoK AK-II H no 
cpa6aT~BaHH~ acex nnocKocTeH AK-V. Ha pHc.9a noKaaaHa cxeMa 
npaKTH4eCKOH peanH3a~HH 3THX nOATBepmAeHHH. CHrHanbl C COOTBeT
CTBY~HX npoaonoK HnH a cny4ae AK-V - c HX norH4eCKHX cyMM 
3anycKa~T OAHOBH6paTop~ /AHCKPHMHHaTop~/ C AnHTenbHOCTb~ HM
nynbca, nepeKp~aa~~eH ace apeMR APeH~a /600 He/, H aaTeM nocne 
norH4eCKOro "H" CTp06Hpy~TCR 3aAepl!<aHH~M Ha 650.HC HMnynbCOM 
TPHrrepa. 

SamH~M RBnRnOCb peweHHe npo6neMbl KanH6pOBKH H Ha6n~AeHHR 3a 
npaaHnbHOCTb~ pa6oT~ acex KaHanoa AK/10/ /pHc.9a/. AnR ocy~ecT
aneHHR npoaepKH ~enoro TpaKTa AK Ha KamAOH KapTe ycHnHTeneH
AHCKPHMHHaTopoa 6bln 3aAeHCTBOBaH cne~HanbH~H TeCTOB~~ BXOA, 
CHrHan~ C KOTOporo CMeWHBanHCb C pa604HMH HMnynbCaMH CHrHanbHOH 
npoaonoKH. npHMeHRnHCb ABa BHAa TeCTHPOBaHHR 3neKTPOHHKH AK: 

A. KanH6poaKa sun. KOOPAHHaT~ npoxomAeHHR 4aCTH~~ 4epe3 Kam
A~H APeH$OB~H npoMemyToK onpeAenR~TCR apeMeHeM APeH~a t, perHcT
pHpyeM~M c noMO~bn sun. SpeMR t B~4HCnRnOCb KaK t = N/ki, rAe 
N - OTC4eT SUn, ki - K03~H~HeHT npeo6pa30BaHHR i-Toro KaHana. 
HHAHBHAyanbH~H AnR KamAoro KaHana K03$~H~HeHT ki onpeAenRnCR 
c noMo~b~ cne~HanbHO opraHH3oaaHHoro aanycKa "TeeT" ycTaHoBKH, 
B KOTOPOM perHCTPHPOBanHCb OTC4eT~ SUn AnR nRTH B~6paHH~X HH
TepaanoB, aaAaHH~x c waroM 100 He, nepeKp~aa~Hx ac~ pa6o4yl0 
30Hy sun. AnR KamAoro B~6paHHoro HHTepaana onpeAenRnCR cpeAHHH 
OTC4eT, 3aTeM CPeAHHe OTC4eT~ AnR BCeX HHTepaanoa nHHeHHO an
npOKCHMHPOBanHcb; nony4eHHaR BenH4HHa HenHHeHHOCTH napaMeTpa 
HaKnoHa He npea~wana 0,1%. npo~eAYPa onpeAeneHHR napaMeTpoa ki 
AnR BCeX KaHanOB SUn npOH3BOAHnacb B 3KCnepHMeHTe pa3 B CYTKH 
c noM~b~ cne~HanbHO paapa6oTaHHoro 6noKa/10/, a KOTOPOM war 
KanH6pOB04HOro ~HTepaana 3aAaBanCR KBap~eB~M reHepaTOPOM. 

6. KoHTponb aa pa6oTocnoco6HocTb~ 3neKTPOHHKH AK. S pemHMe 
HOpManbHoro Ha6opa AaHH~x a MaccHae aanycKa "T~cT" COAepmanacb 
HH~OpMa~HR, COOTBeTCTBy~aR OAHOMY 3a~HKCHPOBaHHOMY apeMeHHOMY 
HHTepaany. AononHHTenbHo aMnnHTYAa TecToaoro HMnynbca, ycTaHaa
nHaaeMaR reHepaTOPOM TeCTa /CM. pHc.9a/, COOTBeTCTBOBana 3 MKA, 
4TO noaaonRno cneAHTb aa npaaHnbHOCTb~ noA6opa noporoa ycHnH-
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TeneH-AHCKPHMHHaTOPOB. TeCTOB~H CHrHan COCTORn, B cy~HOCTH, H3 
ABYX CMe~eHH~X Mei!<AY C060H Ha 50 HC HMnynbCOB, 4TO n03BOnRnO 
KanH6poaaTb H npoaepRTb ABOHH~e cpa6aT~BaHHR. AnR BHayanbHoro 
KOHTponR pa6oT~ KOHKpeTH~x KaHanoa AK sHe ~HKna ycKopHTenR a Ka-
4eCTBe TeCTOBOrO CHrHana noAaBanacb cepHR HMnynbC08 C 4aCTOTOH 
10 Kr~. 

CHCTEMA YnPASJlEHH~ H PErHCTPAUHH AAHHbiX 

CHcTeMa ynpaaneHHR H perHcTpa~HH AaHH~x coaAaHa 8 cTaHAapTe 
KAMAK H noMe~aeTcR 8 Tpex KpeHTax, opraHH3oaaHH~x a aeT8b 
KAMAK c noMo~b~ yHHaepcanbHoro APaHaepa aeTaH/11/. PerHcTpHpyiO
~aR 3neKTPOHHKa YCTaHOBKH 6~na COCTaBneHa H3 CTaHAaPTH~X 6nOK08 
KAMAK H coAepmana 150 16-paaPRAH~x enos, o6paay~Hx ~opMaT OA
Horo C4HT~aaeMoro co6~THR /eM. pHc.8/. BBHAY cpaaHHTenbHO He-
6onbworo o6DeMa MaccHaa AaHH~x co6~THH 6~n npHMeHeH npHH~Hn 
meCTKOrO ~OpMaTa, 4TO 3Ha4HTenbHO o6ner4HnO pacnaKOBKY HH~OpMa
~HH npH AanbHeitweH o6pa6oTKe AaHH~x. nocneAo8aTenbHOCTb C4HT~
aaHHR 6~na nOAOfipaHa TaKHM o6pa30M, 4T06~ nepeAa4y AaHHbiX MOmHO 
6~no Ha4HHaTb, He AOmHAaRcb aaaepweHHR KOHaepcHH a npeo6paaoaa
TenRx. 

6blnH HcnonbaoaaH~ 4eT~pe pa3H08HAHOCTH perHCTPHPY~Hx MOAY
neH: perHCTP "LATCH" /perHCTpa~HR acnoMoraTenbHOH HH~OpMa~HH 
o co6~THH/, 2 nepec4eTH~x ycTpOHCTBa Ha 100 Mr~ /perHcTpa~HR 
HH~ODM~UHH 0 4~CTOTe CD~fi~T~BaHHR Oa3nH4H~X V3nOB VCTaHOBKH/. 
3 AUn /perHcTpa~H~ AaHH~x c y-cneKTpoMeTpa, AaHH~x c 4epeHK08-
CKHX nHBHeB~X C4eT4HKOB, WHpHH nepeKp~THR CHrHanOB Ha CXeMaX 
coanaAeHHR/ H 12 sun /perHCTpa~HR AaHH~X c APeH~OB~X KaMep/. 
MaccHB AaHH~x aaKaH4HaancR A8YMR 11waxMaTH~MH 11 cno8aMH, 4TO no
aaonRno 3~QeKTHBHO ~HKCHP08aTb B03MOI!<H~e OWH6KH nepeAa4H AaH
H~X no MarHCTpanRM H C60H ~OpMaTa. 

AnR ynpaaneHHR ycTaHOBKOH, c6opa H aHanHaa AaHH~x cne~HanbHO 
6bin C03AaH PRA 6noKOB, COCT~KOBaHH~X nocpeAcTBOM 6noKa conpR
meHHR/12/ c 3SM EC-1040. 6noK conpRmeHHR aaaHMOAeHcT8oaan c ce
neKTOPH~M KaHanoM JSM/13/ 4epe3 napannenbHY~ nHHHIO CBR3H C ec
TecTBeHHOH AnR KaHana EC pa3PRAHOcTb~ 1 6aHT /ynoTpe6nRnHcb 
Tonb KO ABe KOMaHA~ KaHana: 113anHcb 11 H 114TeHHe11

/. S 3TOM 6noKe 
Hcnonb30BancR HOB~H nOAXOA K opraHH3a~HH 4TeHHR MaccHB08 co6~
THH c perHcTpHpy~eH annapaTypbl B 3SM, cy~HOCTb KOTOporo aa
Knl04aeTCR B TOM, 4TO Ha ypOBHe nporpaMM~ npHeMa AaHH~X C4HT~
BaiOTCR He OTAenbH~e C06~THR, a OAHOPOAH~H MaCCHB AaHH~X, paa-
6HaaeM~H Ha KOHKpeTH~e C06~THR yme Ha 3Tane o6pa60TKH. rnaBH~M 
npeHMy~eCTBOM npHMeHReMOH opraHH3a~HH C4HT~BaHHR R8nReTcR cy
~ecTBeHHOe coKpa~eHHe MepTaoro apeMeHH ycTaHOBKH aa c4eT ycTpa
HeHHR BpeMeHH peaK~HH JSM Ha CHrHan rOTOBHOCTH ycTaHOBKH K ne
peAa4e H apeMeHH, aaTpa4HBaeMoro Ha nporpaMMHY~ noArOTOBKY 
3neKTPOHHKH K perHcTpa~HH OTAenbH~X C06~THH. 3TO Oco6eHHO 8amHO 
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AnR 38M EC-1040, apx~TeKTypa ~ onepa~~OHHaR c~cTeMa KOTopoH He 
enonHe YAOBneTBOPR~T TpefioeaH~RM pa60T~ B peanbHOM MaCWTafie 
epeMeH~. np~HRT~H cnoco6 opraH~3a~~~ C4~T~BaH~R noaeonRn AO
CT~rHyTb nponyCKHOH CnOC06HOCT~ nepeAa4~ AaHH~X, paBHOH CKOpo
CT~ KaHana 38M, COCTaBnR~~eH B AaHHOM cny4ae OKOnO 0,5 M6aHT/c. 

Ocy~ecTenReMaR e. 6noKe conpRmeH~R B03MOmHOCTb MHoroKpaTHoro 
noeTopeH~R rpynnoeoH KOMaHA~ KMIAK np~MeHReTCR TaKme AnR nepe
Aa4~ ~H~OpMa~H~ ~3 38M Ha yCTPOHCTBa B~BOAa, BXOAR~~e B COCTaB 
annapaTyp~ YCTaHOBK~. np~MeHR~TCR ABa ycTpOHCTBa B~3yanbHOrO 
npeACTaBneH~R peaynbTaTOB o6pa60TK~ B B~Ae OAHO- ~ ABYMepH~X 

r~cTorpaMM ~n~ Ta6n~~: DZU-180 ~ TEKTRONIX-613, Ha KOTOpble ~Me
nacb B03MOmHOCTb nepeAa4~ MaCC~BOB AaHH~X B 6no4H~X pem~MaX 
OCTaHOBa ~n~ noeopoTa ennOTb AO 64K6aHTOB no OAHOH KOMaHAe Ka
Hana 38M. An~aB~THo-~~$poeoH TepM~Han DZM-180 Moaa~4Horo T~na 
~ rpa~~4ecK~H A~cnneH c aanoM~Ha~eH Tpy6KOH TEKTRONIX-613 6~
n~ conpR>KeHbl c Mar~cTpanb~ KAMAK nocpeACTBOM cne~~anbHO paapa-
6oTaHHbiX ~HTep~eHcoe/ 14, 15/, o6ecne4~ea~~x 3~eKT~BHble pem~Mbl 
e~ayan~aa~~~ peaynbTaToB oGpafioTK~. BoaAeHCTBOBaTb Ha xoA pa-
60Tbl COBOKynHOCT~ OH-naHH-nporpaMM/16/ ~3 3KCnep~MeHTanbHOrO 
sana MomHo 6blno ABYMR cnoco6aM~: c noMo~b~ Ha6opa cne~~anbHbiX 
KOMaHA, nocblnaeM~X e 38M c TepM~Hana,~n~ c noMO~b~ cne~~anbHO 
paapa6oTaHHOH naHen~ ynpaeneH~R/5/, Ha KOTopoH 6bln ycTaHoeneH 
PRA KHOnOK, naMn04eK ~ 6nOKOB Hafiopa KOHCTaHT, n03BOnR~~~X 

Ha6n~AaTb 3a XOAOM pa60Tbl ycTaHOBK~, ynpaBnRTb BblnonHeH~eM npo
rpaMM~ np~eMa AaHHbiX, a TaK~e ynpaenRTb B~BOAOM r~cTorpaMM 
~ T~nn~u IR~~nR nn~orT~HnRnPH~P H~KnnnPH~R ~n~ onHvneH~e Toe-
6yeMOH r~cTorpaMM~/. 

3AKI1104EHHE 

B pa6oTe on~caHa 3neKTPOHHaR annapaTypa,np~MeHeHHaR Ha ycTa
HOBKe "Kp~cTann", C03AaHHOH AnR ~3y4eH~R npo~eCCOB, CBR3aHH~X 
C KaHan~poeaH~eM 3apRmeHH~X 4aCT~~ BbiCOK~X 3Hepr~H B MOHOKp~
CTannax. Bo epeMR TpexneTHeH pa6oTbl Ha ycKop~Tene H~B3 on~caH
HaR annapaTypa nOABepranaCb nOCTORHH~M ycoeepweHCTBOBaH~RM 
~ MOA~~~Ka~~RM; npeACTaBneHH~H 3AeCb MaTep~an COOTBeTCTByeT 
OKOH4aTenbHOMY Bap~aHTY YCTaHOBK~. AnnapaTypa noKaaana B~COKy~ 
HaAemHOCTb pa60Tbl; c ee noMo~b~ 6blno aan~caHo Ha MarH~TH~e neH
Tbl CB~We 10 M~nn~OHOB ~~3~4eCK~X COfibiT~H. 

AeTopbl 6naroAaPRT B.B.AeAeH4~Koea, A.C.BoAonbRHoea, H.~1.Ee
c~Koea, H.M.HeaH4eHKO, A.H.HcKaKoea, fl.H.KapneHKO, r.A.KoeaneH
KO, IO.B.H~nbceHa, B.B.nanb4~Ka ~ A.E.CeHHepa, np~H~Maew~x y4ac
T~e Ha paaHbiX 3Tanax npo~ecca coaAaH~R annapaTypbl. 
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H3~8TenbCKKM OT~en OO~e~KHeHHOro KHCTHTYT8 R~epHbiX HCcne~OBSHHA 

6ynraKOB H.K. H AP· 13-83-757 
3neKTpOHHKa c6opa AaHH~X 8 3KcnepHHeHTaX no HCCneA08aHH~ H3ny~eHH~, 
803HHKa~ero npH KaHanHp08aHHH 3neKTpOH08 H n03HTPOHOB 
B HOHOKPHCTannax 

0nHC~BaeTCA 3neKTPOHHaA CHCTeHa c6opa AaHH~X H ynpa8neHHA ycTaHOBKOM, 
npeAHa3Ha~eHHOH AnA HCCneAOBaHHA npo~eCCOB H3ny~eHHA penATH8HCTCKHX ~aCTH~ 
8 HOHOKPHCTannax, KOTOpaA pa3He~eHa Ha ny~Ke 3neKTPOHOB H n03HTPOHOB yc
KOPHTenA H$63. rna8H~MH y3naHH annapaTyp~, o6~eAHHAeHOH C nOM~b~ BeTBH 
KAMAK, ABnA~TcA: CHCTeHa 3anycKa, 3neKTPOHHKa y-cneKTPOHeTpa, 3neKTpOHHKa 
APeii~oa~x KaHeP H cMcTeMa C8A3H c 3BM EC-1040. KpoHe ~YHK~Hii c6opa A8HHWX 
CHCTeHa o6ecne~H8aeT ABYXYP08HeBy~ ~HnbTpa~H~ none3H~X co6~THH C pa3nH~HWMM 
anropHTMaMH OT6opa, MHO*eCTBO pe*HHOB KanH6pOBKH AeTeKTOPOB YCTSHOBKH, 
3~eKTHBH~e CnOC06~ BH3yanH3a~HH pe3ynbTaTOB o6pa60TKH 8 pe*HHe OH-naiiH 
H AP· CHCTeMa, COCTaBneHHaA H3 CTaHAaPTH~X HOAYneii H 6nOKOB, P83P8~0TaHH~X 
C y~eTOM cne~H~HKH npOBOAHHOrO 3KCnepHHeHTa, noKa3ana B~COKy~ HaAe*HOCTb 
pa6oT~: a Te~eHHe Tpex neT c ee nOM~b~ 6~no 3aperMCTPHPOBaHo ca~we 10 HHn
nMOHOB ~H3H~eCKHX Co6~THH . 

Pa6oTa B~nonHeHa B na5opaTOPHH B~COKHX 3HeprHH OHRH. 

Coo6weHHe 06oeAMHeHHoro HHCTHTyTa AAePHWX .HccneAoaaHHii. Jly6Ha 1983 

Bulgakov N.K. et al. 13-83-757 
Data Acquisition System Electronics in Experiments on the Study 
of Irradiation Appearing at Channeling Electrons and Positrons 
in Monocrystals · 

A data acquisition and control system implemented in an experimental 
set-up designed to study radiation effects of relativistic particles in 
monocrystals is described. The set-up was installed on the electron and po
sitron beams of the IHEP accelerator. The basic elements of the system, 
coupled by means of the CAMAC branch are: trigger logic, gamma-spectrometer 
electronics, drift chambers electronics and 1 ink to the EC~1040 computer . 
Besides its main goal of data acquisition, the system also provides: two 
level event filtering with different algorithms, comprehensive calibration 
of various detectors, effective visualization methods of on-1 ine data pro
cessing etc. The system compiled from commercial modules and custom-designed 
units, which comply with specific exQerimental needs, operated extremely 
reliably and has registered above 107 physical events. 

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

Corrmun icat ion of the Joint Institute for ~luclear Research. Oubna 1983 
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