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YcnelllHBR peanaaanHR ot5!llHpaotl nporpaMMbl accneaosaaatl B ot5naCTH ¢H3HKH Bbrco

KHX 3H9pi"'Hli BO MHOI"'OM onpeaenReTCSI B03MOlKHOCTSIMH npOBeaeHHSI 3KCnepHM9HTOB HB 'IHC-

Tb!X llY'IK8X aneM9HT8pHblX 'IBCTHU TBKHX K8K BHTHllpOTOHbl, K -M930Hbl H Llp. 

nony'I9HHe 'IHCTblX ny'IKOB aneMeHTBpHblX '18CTHU LlO 3Hepratl 5-8 f 3B B Jii!r.TOSIIUee 

speMR ae BCTpeqaeT npHHilHnHanbHbrx TpyaaocTeA. B 3TOM aaanaaoae aaepraA lllHpOKO 

acnonbayeTCH 3neKTpOCT8TH'IeCKHli MeTOLl cenapanHH '18CTHil no MaccaM. OaaaKo 3 TOT Me

TOLl CT8HOBHTCSI Manoa¢<l>eKTHBHblM anSI aaepraJ!, npeBbllll810IUHX YK838HHYIO l'pBHHily, nOCKOnb

KY senH'IHHa npocTpaacTseauoro paaaeneHHR ot5paTao nponopnHOHanbaa Kyt5y HMnynbca cenapa
x) 

pyeMblX 'IBCTHil 

3a nocneaaae roabr npeanoJKeH PRLl opHI'HaanbHbiX cxeM cenapauHH 'laCTHU BbrCOKHX 

3 HeprHll CM., HanpHMep/
1 1

, rae anSI BH8nH38 '18CTHU no M8CC8M HCnOnbayeTCSI Bb!COKQ

'18CTOTHOe (s/q) aneKTpH'IeCKoe none. MolKao noKa38Tb
121, 'ITO B 3TOM cnyqae s e nH'IHHa 

2 4 
npOCTp8HCTBeHHOI"'O paaaeneHHSI CenapapyeMblX '18CTHU OlKHLl88TCSI B }Q - }Q pa3 t50nbllle , 

'!eM B Cnyqae 3neKT pOCT8TH'IeCKOI"'O M e TOLl8 paaaeneHHSI '18CTHU. 3KCnepHMeHT8nbHOe llOLl-

TBepJKLleHHe T8KOI"'O p0Ll8 llpHHUHnOB cenap8UHH H C03Ll8HHe H8 HX .OCHOBe CenapaTOpOB 

'tf8CTHU, H8 H8lll B3rnst.o., HBRSJeTCH B H8CT0511Uee BpeMH O!lHOH H3 nepaOCTeneHHbiX 38.0.8':1. 

npHHUHn aei!CTBHSI 3neKTPOLlHH8MH'19CKOI'O cenap8TOp8 Jla t50p8TOpHH BblCOKHX 3H9pi"'Hli 

0115111 OCHOB8H H8 M9TOLl9 p83LleneHHSI 'IBCTHU no MBCCBM, npeanolKeHHblM 8.11. BeKCnepOM 

H B.A. neTyXOBbrM
131

• 3TOT MeTOLl H8Ht5onee nparoaea ansr yCKOpHTenelt c "MSII'Kolt" ¢oKy

CHpOBKOll, HM910IUHX t5onb!llHe p83Mepbr B8KYYMHOlt K8M9pbr. 

Ocaosy 3neKTPOLlHH3MH'IeCKoro cenapaTopa cocTaBnSIIOT: CHCTeMa KpaTaoro ycKopeHHR 

H CHCTeMa BblBO.Il8 BTOpH'tiH biX 'lJ:BCTHU H3 YCKOpHT9RH1 OTKnOHsnowee ycTpOitCT B0
1 

HOHOOllTH-

'leCKaR CHCTeMa. CxeMa cenapaTopa npaseaeaa aa pac. 1. 

a) CacTeMa KpaTaoro ycKopeHHR H CHCTeMa BbrBoaa cenapapyeMoro ny'IKa H3 ycKo-

pHTensr. 

Haaaaqeaae cucTeMbl KpaTaoro ycKopeHnR
14

•
5 1 

- coaaaTb Tpet5yeMyiO ansr cenapaUHH 

'laCTHU slq CTpyKTypy ny'!Ka . 3To aocTHraeTCH nyTeM nepeaaxsaTa npOTOHOB ua oobr'IHOro 

5 
X) npH HanpS!lK9HHH 3ReKTpH'I9CKOI'.O nOnS! • JQ s/CM, anHHe aneKTpOCT8TH'IeCKOI"'O 

cenapaTopa •10 M a oaae aecKOnbKo aecRTKOB MeTpos senuquaa npocTpaacTseuuoro paaaene

HHR CenapHpyeMblX 'IBCTHU ( pc 2 5 f3B) oyaeT COCT8BRS!Tb ~ HeCKOnbKO MMo 
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pe lKHM8 yCKOpeHHSI B pe)!{HM K p8TH Or O YCKOpSHHSI. TiepeXOJl Il8 KpBTHOe yCKOpeHHe OCyllle-

CTBn!Ie TCH B KOHUe llHKIIB y CKOpeHH H, KOrJlB npOTOHbl HMSIOT T p eoyeMyiO :3HeprHIO. PaoO"<IBSI 

'IBCTOTB CHC T 9Mbl Kp8THOrO y CKOpeHH SI 150 Mrll H COOTBeT CTBYIOW8SI Kp8THOCTb q =104. 

BbiBOJl BTOpH"<IHbiX "<I8CTHU, B03HHK8IOlllHX npa B38HMOJleilcTBHH ycKopeHaoro ny'!Ka c 

MHlll9HbiO, OCylllaC TBIIS19TCSI nyTeM C03Jl8HHSI H8 KOpOTKOe Bp9MSI 83HMYT8IlbHOH 8CHMMeTpHH 

M arHHTHoro nonS! s caaxpo¢aaOTp o ae
16 1

• 

6 ) 0TKnOHSIIOlllee ycTpOACTBO. 

0 TK IIOHSIIOWee ycTpOJ;\CTB0/
7/ o6ecne'IHBBeT OT KIIOHeHHe 'IBCTHU B ropH30HT8nbHOJ;I 

nnOCKOCT H. 0HO BbiiTOnHeHO B BH,lle CRCTeMbi H3 ill8CTH8ll,U8T H H838BHCHMO cl>a3BpyeMLlX pe3o-

HBTOpOB KB83HTOp0HJl8UbHOrO THII8, p800T810lllHX H8 '18CTOT9 150 MrU. 0rKUOHSIIOlll99 YCTpOil

CTBO HMeeT COOTBSTCTBYIOWYIO 8Illl8paTypy JlUSI IIOJlCTpOJ;\KH '18CTOTbl B KB>KJlOM pe30IIBTOpe, 

UOJlJl9p)!{8JIH SI 38JlBHHbiX ¢83 K8K M9>KJlY OT Jl9UbHbiMH pe30HBTOp 8MH, T8K II Me>KJlY CIICT9MOil 

KpBTHOrO yCKOpaHHSI H OT KUOHSIIOWH M yCT pOHCTBOM H Jlp. 

lieHT p OTKUOHSIIOlllero ycTpOHCTB8 H8XOJlHTCSI HB paCCT OSIHHH 59 M OT MHllleHH , 'ITO 

COOTBeTCTByeT p83HOCTH BpeMeH n poneTa rr -Me30HOB H 8HTH1IpOTOHOB C HMnynbCOM 5 fas 

aa aToA 6aae
1

pasaoil nonynepH OJlY naMeHeHH SI B/'1 aneKTP~'!ecKoro nonS!. 

o) Hoa o o n T H"<Ie CKBSI C IIC T eMa. 

KoHoonTII 'IeCKBSI CHCTeMa
141 

c oCTOHT 113 Tpe x o6beKT HBOB ( p ile . I) H Tpex aneKTpo

MarHIITOB TIIIIB c n-1 2, cn- 100. Ka>KJl bill OObeKT IIB n p eJlCT8BUS!eT co6oA TpanneT H 3 Tpex 

CT8HJlBpTHbi X UHH3 THIT8 MJI-17, MJ!- 16
181

• 

H a n aJlK B OT JleUbHbi X CHCTeM 11 ycTpoilcTs a n eKTPOJlHHaMH'!ecKor o cenapaTopa c n y'IKOM 

'IBCTHU Obina aasepme aa B T e "<I e HH e nepsor o nonyroJlHSI 1965 rolla. 

Ha p ac . 2 npeJlCTasneHa x a paKTe pH CTHKa ny'!Ka rr -Meaoaos c H MnynbCOM pc = 

4,95 :'as s pailoae MarHHTa CTI-100 ( aa pac c TOSIHHH 80 M OT MHme HH). YIHT eHC HBHOC T b 

4 II 
n y'IKB B a TOM MeCTe cocTasnRe T • 10 rr - Meaoa os aa I 0 n p OTOHOB , c6paCbiBaeMbiX 

6p 
H8 MHlll9Hb. YIHTepsan HMITynbCOB: -p- = 0,005. 

H a p a c . 3 npeJlCTaaneaa s / '1 cTpyKTypa ny'IK8 rr -Meaoaos y M 8rHHT8 CTI-100 npu 

paoOTe c a c T eMbi KPBTH o ro ycKopeHHR. Hanp<~>Keaue aa peaoHaTope cacTeMbi KpaTuoro y c Ko-

peHHSI V q = 60 KB, a<jl<jleKTHBHOCTb nepe3B XB8T 8 y CKOpe HHbiX llpOTOH OB B pe>KHMe Kp8T HOrO 

yCK OpeHHSI U = 0,7, BpeM SI B38HM 0Jl9l!CTB H SI ny'IK8 C M H lll9Hb iO 2 M C e K . J.13MapaHH 9 

s/'1 CTP YKTYPbi nyqxa npOB OJlHUOCb c noMOWb iO y n pasn S!eMbiX <1>3Y THna SK P -1 
19

•
101 

-10 
paapewa10mee apeMSI KOTOpbiX pasao 8 · 10 c e K. 
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Ha pac. 4 npeacTaaneao npocTpaacTseaaoe pacnpeaeneaae nyqKa " -Meaoaos, He 

RMeJOwero a/q CTpyKTYPhi npa pa60Te OTKnoHHJOwero ycTpoAcTaa. 0TKnoHeHHe o6ecneqaaa-

nOCb BOCbMb!O peaoHaTopaMH. BaoaH MaSI B p930HaTOpbl MOWHOCTb P • 

HOCTb aneKTpaqecKoro nonH F. ::x30 KalcM, anaTenbHOCTb a/q HMnynbca 

MaT, HanpH>KeH-

4 MCeK. 

npoaeaeHHbl9 HCnbiTaHHSI nOKa3anH HaJle>KHYJO pa6oTy BCex CHCTeM H yCTpOiicTB 

aneKTpOa HHaMHqeCKOrO CenapaTopa B OTaenbHOCTH. nonyqeHHble peaynbTaTbl 6nH3KH K pac

qeTHbiM. Bee aTo noaaonano a aeKa6pe 1965 roaa ocywecTBHTb KOMnneKCHbiA aanycK acex 

CHCTeM aneKTpOaHHaMaqeCKOrO CenapaTOpa nB3. 

Ha PHC. 5 npuaeaeHO npocTpaHCTBeHHOe pacnpeaeneHHe nyqKa y MarHHTa cn-IOO 

anH cnyqaea: 

I - pa6oTaJOT BCe CHCTeMbl cenapaTopa H CJlBHr <jlaa Me>Kay CHCTeMol\ KpaTHOrO 

yCKOpeHHSI H OTKnOHSIJOWHM ycTpOACTBOM paaeH ¢ 

II - TOT >Ke pelKaM, qTo H , ao casar <jlaa paaeH ¢ + " 

.llnH c pasHeHHH noKaaaHo nono>KeHae nyqKa, Koraa s/q c acTeMbi cenapaTopa He pa6o-

TBIOT • 

npoaeaeHHble H3MepeHHSI nOKaaanH, qTO aalKe npH OTHOCHTenbHO rpy6oJi HBCTpOli Ke 

oqacTKa nyqKa aHTHnpOTOHOB P,llBHa - 200. npa 3TOM HanpS!lKeHHe Ha peaoaaTope CHCTeMbl 

KpaTHOro yCKOpeHHSI 6bin 0 paBHO V q = 6Q KB, Bp9MSI B38 HM0Lt9HC T B H51 ITyl.IK8 C MH1IJ9Hbl0 

2 MCeK, OTKnOH9HH9 ITyl.IK8 06eCJT9'qHB8nOCb BOCbMblO p e3 0H8TOp8MH 1 BB0ll.HM8 Sl MOLUHOCTb 

P • MaT, HanpH>KeHHOCTb an eKTpaqecKoro nonS! F. ,. 30 KalcM. 

B HOCToHwee apeMH npoaoaHTCH pa6oTbi no aoaeaeHHJO acex napaMeTpoM ao npoeKTHbiX. 

B aaKnJOqeHHe MO>Kao yKaaaTb, qTo ocywecTaneHae pe>KHMa pa60Tbi CHHXpo¢aaoTpoaa 

HB Bbi COKOA Kp8THOCTH C Bb!COKHM Koa<jl<jlauaeHTOM nepeaaxaaTa npoToHOB H nony qeHHaH 

npH 3TOM a/q CTpyKTypa BTOpHqHoro nyqKa qaCTHU, nO-BKaHMOMy, MOryT OK83aTbCSI 

B9CbM8 HHTepeCHbiMH .O. RSI pSID.8 3KCIT9j) H M9HTOB, r.ne Tpe6yeTCSI "MHrBIOWHfi" ITy'-IOK BTOpHt:rHblX 

qacTHU, HanpHMep, anSI paaaeneHHSI HeHTpanbHhi X qaCTHU no apeMeHH nponeTa. 

ABTOpbi cqaTaJOT CBOHM aonroM BbipaaHTb rny6oKy JO 6naroaapHOCTb aKaJleMHKY 

B.H. BeKcnepy aa nocTOHHHhiA HHTepec K pa6oTe. 

Mbl 6naroaapHbl rnaBHOMY HHlKeHepy nB3 H .H. nasnoay, OKa38BllleMy 60nblllOe coaeii

CTBHe s coaaaHHH cenapaTopa. 

Mbi npHHOCHM rny6oKyJO 6naroaapHOCTb coTpyaHHKaM rpyunbi aHTHnpoTOHHoro KaHana 

H seeM cny>K6aM caaxpo<jlaaoTpoaa 01151!1, o6ecneqHBWHM ocywecTaneHHe ycnelllaoro aanycKa 

aneKTpOllHHBMH'-IeCKoro cerrapaTopa ; KonneKTHBBM MBCTepCKHX, oTaena rnasaoro a Hepre THKa 

nB3, 0Ka33BWHM 60nbWYJO nOMOIIJb B noarOTOBKe aanycKa. 
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Ha pa3HbiX 3Tanax pa60Tbl 60TibWYIO nOMOWb HBM OK838TIH COTpyAHHKil 3neKTpOTeXHK

'!eCKOro i!HCTKTyTa CnonauKoll AKaAeMKH HBYK ( EpaTacnana, l{CCP)T.T. VI. rnaCHKK, 

M. BbiCO'IBHCKHil, M. nonaK, !0. EeTKO, VI. nyaasrK, VI. <l>onTHH. 
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PHc. 1. CxeMa aneKTpoaHHBMH'< eCJ<Of'O cenapaTopa Jla6opaTOpHu BbiCOKHX 9HepT'Hl! OYI.Hil. 
1 - CHCTeM8 Kp8THOrO yCKUi)t:liiH5I ; ~ - s/q reHepaTOp CHCT9Mbl Kp8THOrO yCKOpeHHRi 

3,5 - nHH3bi THna Mll-17; 4 - nHH3a Tuna MJ1-lt5; 6 - MBT'HHT THna cn-12, 
7 - KOnnHMBTOp; 8 - e/q f'eHepaTOp OTKnOHSIIOIIIef'O ycTpOl!CTBa; 9 - OTKnOHSIIOl!lee 

yCTpOHCTBO; 10 - M8f'HHT THna Cn-100; 11 - BOilOPOilHBSI ny3blpbKOB8SI KaMepa. 
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PHc. :2. TipocTpaHCTBeHHOe pacnpeneneHHe ny•!Ka rr -MeaoHoa y Mar HHTa CTI-100. 
I - ropH30HTanbHOe pacnpeneneHHe (HaMepeHHH npoBOAHnHCb c noMombiD cqeTqHKoa, 
p83Mep CUHHTHnnHTopa 5 MM); :l - BepTHK8nhHOe pacnpeneneHBe (H3MepeHBH npo
BOAHnHCb C nOMOlllbiD CqeTqHKOB, p83Mep CUHHTHnnHTOpa 10 MM) • 
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P ile. 3 . B biCOKO'I8CTOT H8 H CTPY KTypa 'IBCTBU c BMny nbC OM pc = 5,0 raa. 
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Pzc. 5. l'opzaoaTanbaoe pacnpe11eneaze ny 'IKa y MBf'HHTa CIT- 100. I - npH paoOTe acex 

CHCTeM aneKTPOIIHHBMH'I eCKOf'O cenapaTopa H CIIBHre ¢a3 ~ Me*IIY CHCTeMoA 
KpiiTaoro ycKopeaHSI H OTKnOH>IIOIUHM ycTpollcTaoM. II • To * e , 'ITO H I, ao np>I 

CIIBHre ¢aa ~ + " 
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