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1. PA60TA YCKOPHTEn~ H HAY4HA~ nPOfPAMMA 

B IV KeapTane 1982 r. 6~no aannaHHpoaaHo 1335 4 pa6oT~ ycKo
PHTenR. H3 HHX Ha ¢H3H4eCKHH 3KCnepHMeHT HCnOnb30BaHO 1061 4 
/79,5%/, Ha COBepweHCTBOBaHHe CHCTeM CHHXpQ¢a30TPOHa- 153 4 
/11,5%/. Ha TexHonorH4ecKy~ noArOTOBKY aaTpa4eHo 48 4 /3,6%/, 
noTepH epeMeHH H3-3a npocToee 060PYAOBaHHR COCTaBHnH 72 4 /5,4%/. 
YcKopRnHcb AeHTPOH~, RAPa yrnepoAa H HeoHa. HH¢opMa~HR o BHAe 
YCKOpReM~X RAep, HHTeHCHBHOCTH B HMnynbce H AnHTenbHOCTH pa6oT~ 
npHBeAeHa e Ta6n. 1. 
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22Ne 

-
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5,6·1011 
4,5·106 
2,0·103 

IV KBapTan 1982 r. 

NMaKc. 

9,0·1011 
1,0·10 7 

6,0· 103 

- -6 CpeAHHH BaKyyM cocTaBnan: p = 1,9.10 Top. 

Ta6nHI~a 

T, '~ 

670 
537 
128 

npHBeAeM COOTBeTCTBY~He XapaKTepHCTHKH pa60T~ CHHXpQ¢a30TpOHa 
Ha npoTRmeHHH ecero roAa. B 1982 r. 6~no aannaHHpoeaHo 3756 4 
pa60T~ YCKOpHTenR. Ha ¢H3H4eCKHe HCCneAOBaHHR HCnOnb30BaHO 
2961 4 /78,8%/, Ha coeepweHCTBOBaHHe yCKOPHTenR - 398 4 /10,6%/. 
TexHonorH4ecKaR noArOTOBKa aaHRna 203 4 /5,4%/, noTepH Ha-aa 
npOCTOeB CHCTeM YCKOPHTenR - 202 4 /5,4%/. 

Ta6nH~a 2 

1982 r. 

p 5,5·1011 I ,0 ·I 0 12 1482 
d 5,6 ·10 11 0, 9 ·I 0 12 966 
d 3,4 ·108 6 ,0· 10 8 289 

4He * I ,5 ·10 10 2, 5 ·I 0 10 354 
12C ** 4,5 .1 o6 I ,0 . 10 7 537 
22Ne ** 2,0 .10 3 . 6,0 . 10 3 128 

¥iT oro 3756 

* - B Ka'leCTBe HCTO'lHHKa HOHOB HCIIOflb30BancH 11llOnHpHc"; ** 
HCTO'lHHKOM HOHOB CflYJKHfl 11 KpHOH 11

, B OCTanbHblX cnyqaax - HCTO'lHHK 
THIIa AYOIIna3MOTpOHa. 
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Ko3¢¢H~HeHT Hcnonb30BaHH~ ycKOPHTen~ An~ ~H3H4eCKHX Hccne
AOBaHHi:i: 

IV KsapTan 1982 r. 
1982 r. 

K=2,5, 
K=2,3. 

B Te4eHHe KBapTana s~nonHeH~ 3KcnepHMeHT~ no H3y4eHH~ cneKT
pos d~ p ~parMeHTa~HH a p~i:ioHe be30HaHca d*. H3MepeH~ crieKTp~ 
BTOPH4H~X 4aCTH~ OT dp-, dd- , dC - COYAapeHHH nOA yrnoM 140 MPaA 
npH HMnynbce AeHTpOHOB 9 r3B/c. OnpeAeneH~ A~~~epeH~~anbH~e 
Ce4eH~~ B~XOAa ~parMeHTOB ~ ~X cneKTp~ np~ HCCneAOBaH~~ B3aHMO
AeHCTB~H ~Aep yr nepoAa c ~APaMH C , Sn, Cu, Pb a HHTepsane 
yrnos 20-160°. Ocy~ecTsneH~ ~ccneAOBaH~~ Ha ycTaHOBKax 
",QHCK-3" ~ "MACCEP-130". 

Ha 1-MeTposoi:\ *~AKOBOAOPOAHOH H 2-MeTposoi:\ nponaHosoi:\ ny-
3~pbKOB~x KaMepax B ny4KaX MOHOXpOMaT~4eCKHX HeHTPOHOB, ~Aep yr
nepOAa ~ HeoHa nony4eHo oKono 200 T~c. ~oTorpa~HH. 

06ny4eHo 10 n ~OT03MynbCHH a ny4Ke ~AeP HeoHa. B~nonHeHbl 
3annaH~posaHH~e paA~o6~onor~4ecK~e 3KcnepHMeHT~. 

2. 11 KPHOH 111
• HOBA.R CHCTEMA CHHXPOHH3AUHH 

B nep~OA nOArOTOBKH K ceaHCy YCKOpeH~~ Ha CHHXp~a30TpOHe 
~Aep yrnepoAa 12C ~ HeoHa 22 Ne 6~n npoBeAeH P~A pa6oT c ~enb~ 
ysen~4eH~~ 3¢¢eKTHBHOCTH 3neKTpOHHo-ny4esoro HCT04H~Ka. TaK, 
An~ ysenH4eHH~ ~Mnynbca 3neKTPOHHOrO TOKa B MOAyn~TOpe 3neKTPOH
HOH nywKH M3n- 4 6wna a TPH pa3a ysenH4eHa Ha o ~ en b Ha~ eMKOCT b. 
Yny4weH~ xapaKTepHCTHKH 3neKTPOHHoro KOMMyTaTopa, 4TO no3BOnHno 
pa6oTaTb npH speMeHax HOHH3a~HH AO -1 c. Bee 3To Aano B03Mom
HOCTb ysenH4HTb epeM~ HOHH3a~HH H TeM CaM~M nOB~CHTb KOnH4eCTBO 
~Aep, 4To HMeeT 6onbwoe 3Ha4eHHe a cny4ae HeoHa. 

0CHOBH~e napaMeTp~ HCT04H~Ka BO BpeM~ ceaHca pa60T~ npHBeAe
Hbl B Ta6n. 3. 

1 . ToK 3JieKTPOHHoro ny~Ka 
2. ITJIOTHOCTb TOKa HOHH3Hp~~X 

3JieKTpOHOB 
3. 3HeprH~ HOHH3HpyiD~X 3JieKTpOHOB 
4. BpeM~ HOHHsa~HH npH ycKopeHHH: 

yrnepoAa 
HeoHa 

5 . HoHHbrH s ap~A Ha Bbi:XOAe 
HCTO~HHKa 

6. MHTeHCHBHOCTh ny~Ka ~Aep nocne 
YCKOpeHH~ B llY-20: 

yrnepoAa 
HeOHa 

2 

I =50 7 70 MA e 

J = 65 780 A/cM 2 

Ee= 10 KsB 

T = 3QQ MC 
T = 4QQ MC 

Ta6nm~a 3 

Q =/5 7 7/.10 9 eA.sap./HMn. 

8 N =I ,5 ·10 ~Aep/HMn. 
N =I ,0·10 7 ~Aep/HMn. 

PHc.l. TaHMep, npHeMHHKH H ne
peAaT~HKH C BOJIOKOHHO-OilTH~ec
KOH JIHHHeH CB~3H. 

~ PHc. 2 • . YcTpOHCTBO CHHXpOHHsa~HH 
~ H AHCnnelii Ha nynhTe ynpasneHH~ 

nY- 20. 

Bo speM~ ycKopeHH~ ~Aep yn 
pasneHHe HCT04HHKOM, pacnonomeH
HWM Ha BWCOKOBOnbTHOM TepMHHa
ne, ocy~ecTsn~eTc~ nocpeACTBOM 
BOnOKOHHO-onTH4eCKOH nHHHH CB~-

3H /BOilC/ 1 11• YcnewHo 3aKOH4W 
nHCb npOBOAHBWHeC~ B Te4eHHe 
ABYX HeAenb HCnWTaHH~ HOBOrO 
yCTpOi:iCTBa CHHXpOHH3a~HH 3neKT
po~H3H4eCKOH ycTaHOBKH "KpHOHa" 
/YC3Y/- pHc.1 ,2. YcTpoi:icTso 
BKn~4aeT B ce6~ KPOMe 10-Ka
HanbHOH BOilC 10-KaHanbHWH 
TaHMep H CHCTeMy 4TeHH~ HH~op
Ma~HH C BbiBOAOM ee Ha AHCnneH · 
YCY3 H3roTosneHo a 6noKax 
cTaHAapTa KAMAK H pa3Me~eHo 
a Tpex Kpei:\Tax. 

10-KaHanbHa~ BOilC ~sn~eTc~ pe3ynbTaToM Aan~Hei:iwero P~3BHTH~ 
pa6oT HanpasneHH~X Ha C03AaHHe MHOrOKaHanbHOH 6biCTPOA/eVcT
BYIO~e~ annapaTypbl CB~3H C BbiCOKOi:i noMeX03a~H~eHHOCTbiO 

3neKTpH4ecKa~ 4acTb npHeMHHKOB H nepeAaT4HKOB BOilC CMOHTH
posaHa 8 6noKax MexaHH4ecKoro cTaHAapTa KAMAK ABOHHOH WHPHHW. 
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B OAHOM TaKOM 6noKe paaMe~aeTCH 6 nepeAaT4HKOB HnH 6 npHeMHH
KOB. B Ka4eCTBe nHHH~ CBH3H HCnOnb3Y~TCH CBeTOBOA~ THna 11KBap~
KBap~11 C 3aTyXaHHeM - 13 A6/KM. J\HaMeTp CBeTOBOAHO~ >KHn~ -
60 MKM npH nonHOM AHaMeTpe BOnOKHa /c 6annaCTH~MH CnOHMH/ 
150 MKM. B KOH~~ CBeTOBOAOB 3aAenaH~ OnTOBOnOKOHH~e npeo6pa-
30BaTenH 131

• npH HCnOnb30BaHHH TaKHX CBeTOBOAOB 6~na pa3pa6o
TaHa AOCTaT04HO npOCTaH KOHCTpyK~HH MHOrOKaHanbH~X 3neKTpOOnTH-
4eCKHX COeAHHHTene~. noTepH Ha CT~Ke 110nT03neKTpOHH~~ npeo6pa-
30BaTenb - BOnOKH0 11 3a C4eT Hepa3"beMHOrO OnTH4eCKOrO KOHTaKTa 
AOCTaT04HO Man~: -1 7 1,5 A6. ~CnOnb30BaHHe 2 6nOKOB 6-KaHanb
H~X nepeAaT4HKOB H TaKara >Ke KOnH4eCTBa npHeMHHKOB, pa6oTa~HX 
C 10->KHnbHO~ nHHHe~, n03BOnHnO peWHTb BOnpoc peaepBHPOBaHHH 
KaHanoe BOne aa C4eT annapaTH~x cpeACTB. 

MHoroKaHanbHbl~ nporpaMMHo-ynpaenHeM~~ Ta~Mep /4/ /T 1 BKn~4aeT 
e ce6H AewH<!>paTop <l>YHK~H~ KAMAK, KBap~ee~~ reHepaTop f £' = 1 0 Mr~ 
c AenHTenHMH onopHo~ TaKTOBO~ 4aCTOT~, MynbTHnneKcop AaHH~x 
H 10 He3aBHCHM~X KaHanOB 3aAep>KKH C pa604HM AHana30HOM 
1 MKC+ 99 c.Ka>KA~~ H3 HHX COCTOHT H3 11-pa3PHAHOrO 6y<!>epHoro pe
rHCTpa,ABYX YCTaHOB04H~X C4eT4HKOB, 6-KaHanbHOrO KOMMyTaTopa, 
OC~eCTBnH~~ero B~6op He06XOAHM~X OnOpH~X 4aCTOT, H CXeM~ B~
Aa4H BbiXOAHoro cHrHana. TpH KaHana cHa6>KeH~ AOnonHHTenbH~MH 
BXOAaMH AnH noAa4H HMnynbCOB BHeWHe~ CHHXPOHH3a~HH, ocy~ecT

BnH~~HX ynpaeneHHe CP~BOM 3aAep>KKH. 3TO paCWHpHeT <l>YHK~HOHanb
Hble B03MO>KHOCH1 KaHanOB, npeepa~aH HX B AeTeKTOp~ npony~eHHbiX 
HMnynbCOB. TaK, npH H3MeHeHHH 4aCTOTbl 3anycKa HnH HC4e3HOBeHHH 

rtAr-u"""'' "...., _ ................ ' 
a nony4aeMble BenH4HHbl 3aAep>KeK HHAH~Hpy~TCH Ha 3KpaHe AHCnneH, 
4TO n03BOnHeT onepaTHBHO KOHTpOnHpOBaTb nOCTynneHHe HMnynbCOB 
CHHXpOHH3a~HH nY-20: aanyCK HMnynbCHOrO KnanaHa, 3anyCK HCT04-
HHKa, HH>KeK~H~ HOHOB B nHHe~Hbl~ YCKOpHTenb. 0AHH H3 KaHanOB 
3aAep>KKH B 3TOM ceaHce 6brn BKn~4eH no CXeMe 11 BbiXOA Ha BXOA" 
H pa6oTan KaK CHHXpOHH3HpyeMbl~ reHepaTop HMnynbCOB 3anycKa 
Ta~Mepa. AnH aa~HTbl nocneAHero OT no>KHbrx HMnynbcoe BXOA CHHxpo
HH3a~HH 3Toro KaHana HMeeT ''eopoTa'' H nocne npHXOAa onepe>Ka~
~ero HMnynbca 6noKHpyeTcH Ha epeMH t =1 715 c. 

CHcTeMa 4TeHHH HH<!>OpMa~HH c BbiBOAOM Ha AHCnne~ 151 pa6oTaeT 
cneAy~~HM o6paaoM. nocTynneHHe Ha BHeWHH~ BXOA 6noKa KY002 
CHHXpOHMnynbCa OT T npHBOAHT K nOHBneHH~ Ha MarHCTpanH Kpe~Ta 
CHrHana L. 

no 3TOMY cHrHany KOHTponnep KK001 Ha4HHaeT nocneAOBaTenbHoe 
4TeHHe HH<!>OpMa~HH CO BCeX 6nOKOB Kpe~Ta. C nOMO~b~ 6noKa CBH3H 
K~004 HH<!>OpMa~HH noAaeTcH Ha an<!>aBHTHo-~H<!>poeo~ AHcnne~ THna 
BT -340. Ha 3KpaH e OAHY CTPOKY BbiBOAHTCH 4 AeCHTHpa3PHAHbrx 
4...,Cna. npH pa6oTe C HCT04HHKOM 11 KpHOH 11 BbiBOAHnOCb B 4 CTpOKH 
ecero 16 4Hcen /1/4 3KPaHa AHCnneH/: 4Hcno, MeCH~ H roA, 10 
3aAep>KeK H 3 CpbiBa. 0cTanbHaH nno~aAb - 3/4 3KpaHa - OTBOAHTCH 
nOA HHCTPYK~HH. 

4 

3a epeMH ceaHca YCKOpeHHH HAep HCT04HHK "KpHOH 11 H YCTpO~CTBa 
CHHXpOHH3a~HH noKa3anH BbiCOKY~ HaAe>KHOCTb npH YA06CTBe 

3KCnnyaTa~HH. 

3. AHAn~3 COCTABA RAEPHbiX nY4KOB 

npH HCnOnb30BaHHH Ha HH>KeKTOpe nHHe~HOrO yCKOpHTenH /nY-20/ 
3neKTpOHHo-ny4eBOro HCT04HHKa HAep "KpHOH 11 Ba>KHO 3HaTb KOnH-
4eCTBeHHble COOTHOWeHHR Me>KAY OCHOBHbiMH H conyTCTBY~~HMH RAPaMH 
nocne ycKopeHHR HX B nY-20 H CHHXpO<!>a30TPOHe. C 3TO~ ~enb~ 
6blnH npoeeAeHbl H3MepeHHR. HH>Ke npHBOAHTCR onHCaHHe 3KcnepHMeH
TOB H nony4eHHble peaynbTaTbl. 

A. AHanH3 COCTaea ny4Ka RAeP Ha BbiXOAe nY-20 

QnpeAeneHHe COCTaBa ny4Ka OCHOBaHO Ha H3MepeHHH 3HeprHH RAep, 
pacceRHHbiX Ha TOHKO~ 30nOTO~ <!>Onbre TOn~HHO~ 2 MKM H nno~aAb~ 
1 cM2.PerHcTpa~HR 4acTH~ ocy~ecTBnReTCR nonynpoBOAHHKOBbiM Ae-

uMM11ocHll.Y naP J1TBP-
575 

KRM 
2.12-2 

[~ 
E:.J 

KK 
f06B 

K 38M CM3 

PHc.3. CTpyKTypHaH cxeMa crreKTPOMeTpH~ecKoH ycTaHOBKH 
Ha JJY-20. 
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TeKTOPOM TOn~~HO~ -600 MKM. Pacce~Ba~aR M~WeHb ~ AeTeKTOpHaR 
c6opKa BMecTe c np~cnoco6neH~RM~ KpenneH~R ~ nepeMe~eH~R pa3-
Me~a~TCR B BaKyyMHOM 6oKce, ycTaHoeneHHOM nocne nepeoro Tp~n-
neTa KBaApynonbH~x n~H3 TpaKTa ~HmeK~~~. 

Per~cTp~py~~aR 3neKTpoH~Ka eKn~4aeT e ce6R npeAyc~n~Tenb /nY/ 
co cneKTPOMeTp~4eCK~M - E, epeMeHH~M - t B~XOAH~M~ c~rHanaM~, 

6~cTp~~ ~ cneKTpoMeTp~4ecK~~ yc~n~Ten~ /6Y, CY/, e~pa6aT~Ba~~~e 
cTpo6~py~~~~ ~Mnynbc AnR 3anycKa aHanoro-~~~poeoro npeo6pa3oea
TenR /AUn/ ~ ~OpM~PY~~~e cneKTpOMeTp~4eCK~~ c~rHan OnT~ManbHO~ 
~opMb1 ~ aMnn~TYA~; cxeMy coenaAeH~~ /CCI ~ Tp~rep WM~TTa /TW/ 
AnR opraH~3a~~~ 6noK~poeoK; Ta~Mep~ /T1 , T2/ AnR 3aAaH~R epeMe
H~ 3Kcno3~~~~ ~ npeo6pa3oBaTen~ ypoeHe~ /p~c.3/. 

AMnn~TYAa cneKTPOMeTp~4ecKoro c~rHana ~3MepReTCR 12-pa3PRA
H~M AUn CAM 4.04-1 /UH~H, BHP/ c 6y~epHo~ naMRTb~ eMKOCTb~ 
64 x 12 6~T. C~HxpoH~3a~~R pa6oT~ 3neKTPOHHO~ annapaTyp~ ~ 
nporpaMMHoro o6ecne4eH~R c ~~KnoM pa6oT~ ycKop~TenR ocy~ecTBnR
eTcR ~MnynbCOM "Ha4ano ~~Kna ycKopeH~R 11 /liUY I, <ll~Kc~pyeM~M na
pannen b H~M BXOAHbiM per ~C T pOM. 

nporpaMMHOe o6ecne4eH~e YCTaHOBK~ Han~CaHO Ha R3b1Ke MaKpO
acceM6nep 3BM CM3 ~ pa6oTaeT noA ynpaaneH~eM onepa~~OHHO~ c~
cTeMbl RT 11-V02. r~cTorpaMM~ cneKTPOB ny4Ka RAep, YCKOpeHH~X 

Ha nY-20, npeACTaen~TCR Ha 3KpaHe ~BeTHOrO TeneB~3~0HHOrO MO
H~Topa 161. AoKyMeHT~poeaH~e AaHHbiX npo~3BOA~TCR c noMOll.\b~ ne-
4aTa~ero ycTpo~cTea DZM-180 ~ rpa<!lonocTpo~TenR WX4675 
/WATANABE, RnoH~R/, noAKn~4eHHoro K 3BM 4epe3 napannenbHbl~ e~
XOAHO~ per~cTp CAMl.ll-l /UH<I>H, BHP/, co cne~~anbH~M 6noKOM c~H
xpoH~3a~~~. ne4aTa~ee ycTpO~CTBO ~ rpa<!>OnOCTpO~Tenb o6cnym~

Ba~TCR c noMOll.\b~ pa3pa6oTaHHO~ 6~6n~oTeK~ noAnporpaMM. 
Ha p~c.4 noKa3aH~ r~cTorpaMM~ cneKTpa ny4Ka RAep np~ ycKope

H~~ 22Ne10 , B~BeAeHHble Ha rpa<!lonocTpO~Tenb. H3 p~cyHKa B~AHO, 
4TO B AaHHOM pem~Me pa6oT~ ~CT04H~Ka 11Kp~OH 11 npo~eHTHoe COAep-
.JKaH~e OCHOBHO~ KOMnOHeHTbl ny4Ka 22Ne10 paBHO 84% OT 06ll.\ero 
KOn~4eCTBa 4aCT~~. 0CHOBHY~4aCTb COAepm~MOrO np~Mece~ COCTaB
flR~T 20

Ne10 - 11%, 160g- 3% ~ 14 N7- AOn~ npo~eHTa. npo~eHTH~~ 
COCTaB OTAenbH~X KOMnOHeHT ny4Ka onpeAeneH np~ CTaT~CT~Ke 
-3600 co6biT~~. 3arpy3Ka AeTeKTopa np~ 3TOM 6b1na 2-3 co6~T~R 

3a ~~Kn YCKOP~TenR. 

6. H3MepeH~e 3aPRAOBoro cneKTpa ny4Ka RAep, 
B~BeAeHHOrO ~3 C~HXpo<lla30TpOHa 

HAeHTM<!>MKa~MR RAeP no 3aPRAY npoM3BOAMTCR AeTeKTopaMM 
dE/dx. noTepM 3Hepr~~ 6biCTp~x RAep npM npOXOmAeH~M TOHKOrO nor
noT~TenR nponop~~oHanbH~ KBaApaTy 3apRAa RApa. <llnyKTya~MM noTepb 
3Hepr~~ onMc~sa~TCR pacnpeAeneHMeM BasMnosa 171 . B~neT 4aCTM 
AenbTa-3neKTpOHOB ~3 TOHKOrO nornOTMTenR npMBOAMT K yMeHbWeH~~ 
<!lnyKTya~M~ 3HeprM~, B~AenReMO~ B AeTeKTOpe, T.e. K HeKOTOPOMY 
yny4WeHM~ pa3peweH~R. nonynpOBOAHMKOB~e M C~MHTMnnR~MOHH~e Ae-
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1 N•115-129 R• OX 
2 N•130-145 R• 5X 
5 N•155-175 R•llX 
4 N•178-198 R•UX 

N14 G18 
NE20 
NE22 

EVENTS: 5594 

TARGET: 
1 HKH AU-FG I L 

OATE: 24 OEC 1982 

500 

45 

400 

350 

300 

250 

200 

150 

100 

p,.:r ..... /, ITV-?() 

TeKTOp~ npM TOnli.\~He 1 +2 r/cM 2 AnR RAep HeOHa C 3Hepr~e~ He
CKOnbKO f3B/HyKnoH o6ecne4~Ba~T pa3peweH~e 6 +10%. AnR yny4weH~R 
pa3peweH~~ MOmHO np~MeH~Tb MHOrOKpaTHY~ ~AeHT~<!l~Ka~~~ RAep CTon
KO~ AeTeKTopos. Per~cTP~PY~ll.\aR c~cTeMa c nonynpoBOAH~KOBbiM~ Ae
TeKTopaM~ ~MeeT 04eHb B~COKY~ CTa6~flbHOCTb yc~neH~R, xopowee 
paapeweH~e Ha eA~H~~Y TOnli.\~Hbl nornoT~TenR M nMHe~HOCTb no OTHo
weHM~ K nOTepRM 3HeprMM B AeTeKTOpe. K HeAOCTaTKaM TaKO~ CMCTeM~ 
OTHOCMTCR orpaHM4eHHOCTb nflOll.\aAM /eAMHM~bl CM 2/ M TOflli.\MHbl 
/He 6onee 2-3 MM/. C~MHTMnnR~MOHH~e AeTeKTop~ nMweH~ yKaaaHH~x 

HeAOCTaTKOB. 
B HaCTORll.\ee speMR AflR aHaflM3a COCTaBa ny4Ka, B~BOAMMOrO M3 

CMHXPO<!la30TpOHa, peanM30BaH on~TH~~ BapMaHT ycTaHOBKM, noA
Kn~4eHH~~ K CMCTeMe KOHTPOflR M ynpasneHMR napaMeTpaMM MeAneHHO
ro s~BOAa /MB/ Ha 6a3e 3BM EC-1010 181

• CTpyKTypHaR cxeMa ycTa
HOBKM 3a MCKn~4eHMeM PRAa AeTane~. cosnaAaeT co cxeMo~ aHano
rM4HO~ yCTaHOBKM Ha nY-20. B ny40K BBOAMTCR nonynpOBOAHMKOB~~ 
MnM C~MHTMnnR~MOHH~~ AeTeKTOp. CMrHan OT Hero MHTerpMpyeTCR, 
ycMnMBaeTCR cneKTpOMeTpM4eCKMM YCMnMTeneM M no Ka6en~ AnMHO~ 
- 400 M TpaHCnOpTMpyeTCR K MeCTY pacnonomeHMR 38M Ha ~eHTpanbHOM 
nynbTe ynpasneHMR CMHXpo<lla30TpOHOM /nY-2 /.C~Aa me nOAaeTCR 6~cT-
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pbl~ epeMeHHO~ C~rHan , no KOTOpOMY np0~3BOA~TCR $OpM~pOBaH~e 
cTpo5~py~~ero ~Mnynbca AnR AUn. CneKTPOMeTp~4eCK~~ c~rHan npo
nycKaeTcR 4epe3 BOCCTaHOB~Tenb nOCTORHHO~ COCTaBnR~~e~, rAe 
OT$~nbTpOBbiBa~TCR H~3K04aCTOTHble HaBOAK~, B03H~Ka~~~e B n~H~~ 
CBR3~, ~ nocTynaeT Ha AUn. AnR per~cTpa~~~ ~H$opMa~~~ ~cnonb
ayeTCR AUn-331 191 , noAKn~4eHHbl~ c noMO~b~ ecnoMaraTenbHoro 5noKa 
ynpaeneH~R K MOAYn~ 5y$epHo~ · naMRT~ 603Y-493 1101 eMKOCTb~ 1 K 
16-pa3PRAHbiX cnoe. MaKc~ManbHaR . aMnn~TYAa cneKTpoMeTp~4eCK~x 
c~rHanoe Bbl6paHa paeHo~ 2,5 B /255 KaHanoe AUn/, 4To cooTeeT
cTeyeT epeMeH~ npeo6paaoeaH~R AUn -3,5 MKC. 

6nOK ynpaeneH~R BblnOnHReT cneAY~~~e OCHOBHble $yHK~~~ : 

1 . no c~rHanaM KOH~a npeo6pa30BaH~R AUn Bblpa5aTbiBaeT TaKTo
Bble ~MnynbCbl Ha ~HKpeMeHT~poeaH~e aApecHoro C4eT4~Ka aan~c~ 
5y$epHO~ naMRT~; 

2. reHep~pyeT epeMeHHble ~HTepeanbl MepTeoro epeMeH~ , een~4~Hbl 

KOTOPbiX paBHbl cyMMe epeMeH npeo5paaoeaH~R AUn ~ aan~c~ AaHHbiX 
B 5y$epHy~ naMRTb /MaKC~ManbHOe CYMMapHoe MepTeoe epeMR COCTaB
nReT - 4 MKC/; 

3. 6noK~pyeT nocTynneH~e cTpo5-~Mnynbcoe Ha AUn np~ nonHoM 
aanonHeH~~ 5y$epHo~ naMRT~. 

Ben~4~Ha ~HTeHc~eHOCT~ BbiBOA~Moro ny4Ka np~ npoeeAeH~~ ~3Me

peH~~ ycTaHaen~eaeTCR ~3 pac4eTa o5ecne4eH~R onT~ManbHO~ 
epeMeHHO~ aarpy3K~ cneKTpoMeTp~4ecKoro T.paKTa I- 2 ·1 0 4 co5biT~~/c/. 
MaKc~ManbHOe 4~cno co5b1T~~. per~cTp~pyeMbiX aa OA~H ~~Kn pa5oTbl 
YCKOp~TenR, paBHO 1024 ~ OnpeAenReTCR eMKOCTb~ 5y$epHO~ naMRT~. 

nporpaMMHO 5cny~~BaH~e ycTaHOBK~ BeAeTCR nporpaMMO~ ·SPEKTR, 

pa6oTa~e~ Ha nepeOM ypoeHe npepbiBaH~~ 3BM EC-1010. nporpaMMa 
SPEKTR ocy~ecTBnReT np~eM ~ HaKonneH~e AaHHbiX, $opM~poeaH~e 

cneKTpoe, BbiBOA ~H$OpMa~~~. OnepaT~BHoe npeACTaeneH~e aapRAo
eoro cneKTpa ny4Ka RAeP e B~Ae r~cTorpaMM npo~3BOA~TCR Ha 3Kpa
He Tenee~a~oHHoro MOH~Topa, ycTaHoeneHHoro Ha ~eHTpanbHOM nynb
Te ynpaeneH~R c~Hxpo$a30TpOHOM. AnR oTo5pa~eH~R r~cTorpaMM 
Ha 3KpaHe MOH~TOpa BbiAenReTCR 30Ha C eepT~KanbHbiM pa3MepOM 
200 paCTPOBbiX eA~H~~. r~cTorpaMMbl MoryT BbiBOA~TbCR KaK C HOpM~
pOBaH~eM Ha MaKc~MYM pacnpeAeneH~R, TaK ~ 5ea Hero AnR 6onee 
AeTanbHoro npocMoTpa y4aCTKOB cneKTpa c Mana~ ~HTeHC~BHOCTb~ 
cneKTpanbHbiX n~H~~. C ~enb~ aa~~Tbl OT c5oee e pa5oTe c~cTeMbl 
MB ny4Ka np~ HaKonneH~~ cneKTpa B03MO~Ho 5noK~poeaH~e np~eMa 
~H$OpMa~~~ Ha epeMR ycTpaHeH~R He~cnpaBHOCTe~. AnR HanaAK~ ~ 

Kan~5pOBK~ cneKTpOMeTp~4eCKO~ annapaTypbl npeAYCMOTpeH pe~~M 

BbiBOAa ~H$OpMa~~~, np~H~MaeMO~ 3a OA~H ~~Kn pa50Tbl yCKOp~TenR 
5ea HaKonneH~R AaHHbiX. AoKyMeHT~poeaH~e ~H$opMa~~~ npo~3BOA~TCR 

c ~cnonbaoeaH~eM rpa$onocTpo~TenR ~ ne4aTa~~ero ycTpo~cTea. 
Ha p~c.5 /cH~MOK c 3KpaHa A~cnneR/ ~ p~c.6, nony4eHHOM c no

MO~b~ rpa$onocTpo~TenR, noKa3aHbl aMnn~TYAHble pacnpeAeneH~R 
c~rHanoe OT KpeMH~eeoro AeTeKTOpa TOn~~HO~ 1,8 MM ~ Kp~CTanna 
Csi(Tl) TOn~~HO~ 4, 5 MM, C$OPM~poeaHHblX np~ per~cTpa~~~ RAeP 
22Ne c 3Hepr~e~ 3,25 r3B/HyKnOH. Ha rop~30HTanbHO~ WKane 
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PHc.5. AMnrrHTYAHOe pacnpeAeneHHe CHrHanOB OT KpeMHHesoro 
nonynpoBOAHHKOBOro AeTeKTOpa npH perHCTpaQHH HAep 22Ne10 
s KaHane MB. 

3300 ~ 
297il 

26'il!l 

231il 

19Elil 

l lnil • 

132il 

66il 

33il 

PHc.6. AMnnHTYAHOe pacnpeAeneHHe 
cHrHanos OT KpHCTanna Csi(Tl) 
npH perHCTpaQHH HAep 22 Ne1o. 

'ill Bil 12il 16il DE 
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dE/dx /pHc.5/ oTMe4eH~ HOMepa KaHanoe AUn. HHme npHBOARTCR 
3Ha4eHHR MaKCHMYMa pacnpeAeneHHR, CyMMapHOe KOnH4eCTBO COfi~THH 

H 4HCno co6~THH, perHCTpHpyeM~X B AaHHOM 4HKne pa6oT~ ycKOPHTe
nR. He6onbwaR 11 noAnOmKa 11 noA pacnpeAeneHHeM o6ycnoeneHa HenonH~M 
c6opOM 3aPRAa Ha KpaRX nonynpOBOAHHKOBoro AeTeKTopa. 3TOT 3~eKT 
nerKo ycTpaHReTcR, ecnH orpaHH4HTb anepTypy KaKHM-nH6o 3anycKa
~HM C4eT4HKOM HnH npHMeHHTb AeTeKTOp C OXpaHH~M KOnb40M. 

npH pa6oTe co C4HHTHnnR4HOHH~MH AeTeKTopaMH H $OTOYMHOmHTe
nRMH /$3Y/ He06XOAHMa npoeepKa nHHeHHOCTH perHCTpHpy~~eH CH
CTeM~. B cny4ae perHCTpa4HH MHOr03aPRAH~X HOHOB 3TO HaH6onee 
npocTo CAenaTb, noMeCTHB nepeA AeTeKTopaMH ToncTy~ MHWeHb. RAep
H~e peaK4HH YCKOpeHH~X 4aCTH4 C Be~eCTBOM MHWeHH npHBOART K 
nORBneHH~ B ny4Ke penRTHBHCTCKHX RAep C 3aPRAaMH OT Z = 1 AO 
Z = ZMaKC•rAe ZMaKc.- 3aPRA HaneTa~ero RAPa. Ha PHC. 7 noKa3aHo 

aMnnHTYAHOe pacnpeAeneHHe, nony4eHHoe OT KpHcTanna CSI(Tl), npH 
perHCTPa4HH RAeP nocne npOXO*AeHHR ny4Ka 22Ne10 C 3H~prHeH 
3,25 r3B/HyKnOH 4epe3 CBHH40BY~ MHWeHb TOn~HHOH 5 CM. AnR 
YA06CTBa HAeHTH$HKa4HH COCTaBa ny4Ka Ha 3KpaH AHCnneR B~BeieH~ 
yKa3aTenH 3aPRAOB RAep, KOOPAHHaT~ KOTOp~X COOTBeTCTBY~T Z • 
HcxOAH~MH AaHH~MH AnR nporpaMM~ SPEKTR npH B~BOAe yKa3aTeneH 
cnymHT eenH4HHa nbeAeCTana AUn, nonomeHHe penepHoro yKa3aTenR 
H COOTBeTCTBY~~HH eMy 3aPRA RAPa /B paCCMaTpHeaeMOM cny4ae 
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PHc.7 . 
Csl(Tl) 
22Ne10 

AMrrnHTYAHOe pacrrpeAeneHHe CHrHanOB OT KPHCTanna 
rrpH pe~HCTpa~HH HAep rrocne rrpoxo~eHHH rry~Ka 

~epes TonCTYJO MHnJeHb. 

3aPRA HaneTa~~ero RAPa Z = 10/, KOnH4ecTeo yKa3aTeneH. H3 npeA
cTaeneHH~x Ha PHCYHKe AaHH~X BHAHO, 4TO perHCTpHpy~aR CHCTeMa 
npaKTH4eCKH nHHeHHa. 

4. BbiCOK04ACTOTHAR YCKOPRIOIIlAR CHCTEMA 

nocne MOAePHH3a4HH MC>lqHbiX KacKaAOB WHpOKOnOnOCHOrO ycHnHTenR 
H HHAYKTHBHOCTH Kone6aTenbHOro KOHTypa/11/ yCKOPR~~aR CHCTeMa 
CTana HaAemHO 06ecne4HBaTb YCKOpeHHe 4aCTH4 B CHHXpQ$a30TPOHe 
e pa3nH4H~x pemHMax ero pa6oT~. B nepHOA 3KcnnyaTa4HH B4 cHcTeM~ 
Ha YCKOPHTene 6~no npOAOnmeHO HCCneAOBaHHe pa3nH4H~X xapaKTepHc
THK ee H, B 4aCTHOCTH, $OpMbl KPHBOH 84 HanpRmeHHR Ha yCKOpR~~eM 
3neKTPOAe B MOMeHT 3axeaTa ny4Ka B CHHXPOTpOHH~H pemHM YCKOpe
HHR. npH pa3pa60TKe nHHHH - OHa cnymHT HHAYKTHBHOCTb~ KOHTypa 
H COAepmHT $eppHToe~e KOnb4a MapKH OKC-500 - Y4HT~eanacb 3aeH
CHMOCTb pe30HaHCHOH 4aCTOT~ KOHTypa OT aMnnHTYA~ 84 HanpRmeHHR. 
H3MeHeHHe pe30HaHCHOH 4aCTOT~ npH OTCYTCTBHH TOKa nOAMarHH4H
BaHHR o6ycnoeneHO AOCTaT04HO CHnbHOH 3aBHCHMOCTb~ MarHHTHOH 
npoHH4aeMOCTH $eppHTa OT B4 HHAYK4HH. YeenH4eHHe B4 HHAYK4HH AO 
- 700 rc npHBOAHT K nHHeHHOMY POCTY B 1 ,5-1 7 pa3a MarHHTHOH 

/ 12/ ' npoHH4aeMOCTH • H3MepeHHR, npoeeAeHH~e e ceoe epeMR Ha nonHo-
MacwTa6HOM MaKeTe nHHHH, noKa3anH, 4TO C pOCTOM aMnnHTYA~ 84 
HanpRmeHHR Ha KOHType pe30HaHCHaR 4aCTOTa npaKTH4eCKH nHHeHHO 
yMeH waeTcR c KPYTH3HOH - 7 Kr4/ KB. no3TOMY AnHHa nHHHH 6~ a 
B~6paHa 7,5 M H3 TaKHX C006pameHHH, 4T06~ pe30HaHCHaR 4aCTOTa 
6~na pasHa 0, 3 Mr4 npH aMnnHTYAe - 13. KB H coenaAana 6bl c YABOeH
HOH 4aCTOTOH o6pa~eHHR HHmeKTHpyeMoro ny4Ka. KpoMe Toro, MaKcH
ManbHaR MC>lqHOCTb, Tpe6yeMaR OT naMn B~XOAHOrO KaCKaAa, HMeeT 
MeCTO Ha HH3WeH 4aCTOTe AHana30Ha MOAYnR4HH 4aCTOT~ YCKOPR~~ero 
HanpRmeHHR, TaK KaK A06pOTHOCTb $eppHTa npH nOAMarHH4HBaHHH 
pacTeT 6~CTpee, 4eM nepecTpOHKa pe30HaHCHOH 4aCTOT~ KOHTypa. 
no3TOMY OT TOrO, HaCKOnbKO T04HO COBnaAaeT Ha4anbHaR 4aCTOTa 
B MOMeHT BKn~4eHHR C . Ha4anbHOH pe30HaHCHOH 4aCTOTOH KOHTypa, 
3aBHCHT eenH4HHa aHOAHoro ToKa naMn. HccneAoBaHHR noKa3anH, 4TO 
npH napannenbHOH pa6oTe ABYX naMn THna rY-44A B B~XOAHOM KaCKa
Ae MOmHo nony4HTb aMnnHTYAY B4 HanpRmeHHR Ha ycKOPR~~eM 3neKTpo
Ae OKOno 20 KB. 

Ha PHC.8 npHBOARTCR OC4HnnorpaMM~ B4 HanpRmeHHR Ha ycKOPR~~eM 
3neKTPOAe npH pa3nH4H~X aMnnHTYAaX. rapMOHH4eCKHH aHanH3 Bblnon
HeHH~H no 3THM OC4HnnorpaMMaM, npHBOAHT K cneAy~~HM B~p~meHHRM : 

a) u "' 13,2 [sin¢+ 0,082 sin(2¢ - 1,1) + 0,027 sin (3¢- 0,12)] KB, 

u "' 16,5[ sin¢+ 0,063 sin(2¢- 2) ~ o;032 sin(3¢- 0,65)] KB, /1/ 

B) u "' 19,5 [sin¢ + 0,12 sin(2¢ - 2, 7) + 0,045 sin (3¢- 2,55)] KB. 
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PHc. 8. Oc~mmorpaMMbi Bq 
HanpHJKeHHH Ha yCKOpHIO~eM 
gneKTpOAe qepe3 300 MKC noc

ne MOMeHTa BKIDO'leHHH /fBKII. = 
= 300 Kr~/ AnH 3 3HatJeHHH 

aMnnHTYAbi: a/ I 3, 2 KB ; 
6/ 16,5 KB; B/ 19,5 KB. 

KaK SHAHO H3 pHc.8s/ H KaK cneAyet H3 s~paJKeH~~ /1/, Ha~6onb
wee HCKaJKeH~e $OpM~ 64 Hanp~JKeH~~ HMeeT MeCTO np~ aMnnHTYAe' 
19,5 KB. Pac4eT noKas~saeT, 4TO An~ npeAcTasneHH~x $OPM KpHso~ 
.64 Hanp~JKeH~~ MaKC~ManbHO S03MOJKHa~ paA~anbHa~ aMnnHTYAa C~H
xpoTpOHH~X KOne6aH~~ COCTasn~eT COOTSeTCTSeHHO 40,47 H 55 CM. 

HHTeHc~sHOCTb ny4Ka, saxsa4eHHoro s peJK~M c~HxpoTpOHHoro 
ycKopeH~~. sospacTaeT c pocToM aMnn~TYAbl ycKOP~~~ero . Hanp~JKeH~~ 
AO Tex nap, noKa cyMMapHaR senH4~Ha paAHanbH~X aMnnHTYA 6eTa
TpOHH~X H CHHXpOTPO~H~X KOne6aH~~ ~ ~CKaJKeH~~ op6~T~ He CTaHeT 
co~sMepHMO~ c nonyw~p~Ho~ paAHanbHO~ anepTYP~ ycKop~Ten~. HeoA
HOKpaTH~e HCCneAOSaH~~ noKa3an~, 4TO OnT~ManbHa~ aMnnHTYAa np~ 
ycKopeHHH ~AeP s C~Hxpo$a30TpOHe pasHa 11 , 5 7 12,0 KB. npH 3TOM 
aMnnHTYAa paAHanbH~X C~HXPOTpOHH~X Kone6aH~~ pasHa -35 CM. 
3TOT pelKHM ~sn~eTC~ T~nOS~M H o6~4HO nOAAepJKHSaeTC~ npH YCKOpe-
H~~ ~Aep. 

rEOAE3H4ECKHE H3MEPEHH~, B~nOflHEHH~E a IV KBAPTAflE 

3a IV KsapTan 1982 roAa 6b1no SblnonHeHo TP~ LI~Kna SbiCOKOT04HbiX 
reoAe3~4eCKHX H3MepeHH~ Ha KycTe penepos. PesynbTaT~ H3MepeHH~ 
npeAcTasneHbl s cneAY~~e~ Ta6n~1..1e. 
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}; I.tHRJia .lJaTa npo- ,!; penepa Ocamot(MMI Cpe,ItHS!ll KBa,IU>a-
Be.ztemur 
IY RB.83 r. SniC. S~U .. 

TH11. norpelllHOCT:b 
1!SMepeHH11 (MM) 

I 0,00 -O,I4 
96 OKTJI6p:o 2 -0,06 -0,08 

3 +0,04 +0,05 .± 0,006 
4 -0,01 o,oo 

I +0,08 -0,06 
97 HOJ16p:& 2 +0,06 -0,02 

3 -0,07 -0,02 .± 0,003 
4 +0,05 - 0,05 

98 .ztexa6p:o I -0,04 -e,Io 
2 -0,01 -0,03 
3 -0,01 -0,03 .± 0,010 
4 +0,05 0,00 
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6anaHA~KOB A.H. ~ AP · 9-83-317 
C~Hxp~a3oTpOH OH~H. Pa6oTa ~ coeepweHCTBOBaH~e /IV KeapTan 1982 r./ 

np~BOAATCA CBeAeH~A 0 pa6oTe YCKOP~TenA B IV KBapTane 1982 r. ~ Ha npo
TA*eH~~ ecero roAa. AnA yCKOpeH~A AAeP TA*enee AeHTpoHOB B Ka4eCTBe ~CT04H~
Ka np~MeHeH 3neKTPOHHo-ny4eBOH ~CT04HHK "Kp~oH-1". YcKopeHHble AAPa yrnepoAa 
12C~o~ ~30Tona HeoHa 22Ne 6wn1o1 ~o~cnonb3oeaHw a ~lo131o14eCKHX 3KcnepHMeHTax. KaK 
~ paHee, ynpaeneHHe ~CT04Hio1KOM BeAeTCA np1o1 nOM~Io1 BOnOKOHHo-onTio14eCKOH 
nHHio11o1 CBA3H; AnA yeen~4eHio1A HaAe*HOCTio1 lo1CnOnb30BaHa HOBaA Clo1CTeMa Clo1HXpOH~- , 

3atl~H "Kp~o~oHa". Co3AaHw onwTHwe o6pa34bl ycTaHOBOK Ha nHHHH c 38M AnA aHanH3a 
COCTaea ny4Ka AAeP Ha BbiXOAe nHHeHHOro ycKOplo1TenA lo1 Ha KaHane MeAneHHOro 
BbiBOAa ny4Ka lo13 C~HXp~a30TpOHa. 8 ceaHCe pa60Tbl YCKOp~TenA 6wn1o1 npoBeAeHbl 
lo13MepeHio1A no onpeAeneHHIO COCTaBa ny4Ka AAep OT lo1CT04Hio1Ka "KpHOH". MOAepHio1-
3atllo1A OCHOBHbiX y3nOB YCKOPA~eH CHCTeMbl n03BOnHna yeen~41o1Tb HaAe*HOCTb 
pa60Tbl Clo1HX~a30TpOHa. nplo1BOAATCA CoOOPa*eHHA, nono*eHHble B OCHOBY Bbi60pa 
KOHCTPYKlllo11o1 lo1 OCHOBHbiX napaMeTpOB. reoAe31o14eCKHe lo13MepeHio1A 6wn1o1 npoBeAeHbl 
TOnbKO no KYCTY penepoa . 

Pa6oTa awnonHeHa a fla6opaTop~~ awcoKHX 3HeprHH OH~H. 

Balandikov A. N. et al . 9-83-317 
Dubna Synchrophasotron. Operation and Improvement (Quarter IV, 1982) 

The data presented show the operation of the accelerator in the IVth 
quarter, 1982 and throught the year. To accelerate nuclei heavier than 
deuterons, the use of the EBIS "Krion-1" is as a source. The accelerated 
12C and 22Ne nuclei have found application in phys.ics experiments. As befo
re, the "Krion-1" source is controlled by means of fibre-optical lines; to 
increase the reliability, a new system of synchronization of "Krion-1" is ' 
used. To analyze the nuclear composition of a beam at the output of the 
linac and in the slow extraction channel of the beam from the synchropha
sotron, test specimens of the device on-line with a computer have been 
constructed. Measurements on the determination of the nuclear composition 
of a beam from the "Krion" source were made in operation run of the ac
celerator. The reconstruction of an accelerat ing system allowed the rel ia
bility of the operation of the synchrophasotron to be i ncreased. Consi
derations used as a basis of the choice of construction and main parameters 
are presented. Geodetic measurements we re carried out only for a group 
of bench marks. 

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

Conmun icat i on of the Joint Institute for Nuclear Research. Oubna 1983 

nepeaoA O.C.B~o~HorpaAOBOH. 
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