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PemeH~e 0,llHOI Ha ~YHA8M8HT8JU,HWC npo6Jiel4 COBpeueHHOtt ~H3HKH -

BWICH8Hi!e_ npmpo,lUi HA8PHWC Ci!Jl ii ,CTPYKTypu. 8T014HOro. HAPS - T8CHO CBII-

38HO C paa:BHTHeM ycKOPHTeJieff 38P!Ut8HHUX 'lBCTHU. B npouecce CBOero 

HHT8HCHBHoro pa3BHTHH B TeqeHHe IlOCJI8AHHX qeTupex A8CHTHJl6THff yc

KOPHT8Jli! npomJIH orpoMHlitt IlyTD OT HBCTOJU,Hl,IX npu6opoB paayepou B 

H6C.KOJID.KO C8HTl!ll6TPOB AO coBpeueHHliX rmraHTOB C Ammott ycKOPHT6Jlb

HOlt AOPOUH B H6CK0Jlb.KO KHJIOKeTpOB,H B~6JIHJIHCb B C8MOCTOHT6JibHyJl 

6ypHO paaBHBSD~yJJCH OTpaCJib T6XHH'l6CKOtt ~H3HKH • 

llillpoxo pacnpocTpaHeHHliM UHKJIH'l6CK1411 ycKOPHT6JI8M HOHOB B 06-

JISCTH HH3KHX H cpeAHHX aaeprult HBJIH6TCH UHKJIOTpOH, 'lTO o6~HCHH6TCH 

npHCyJIIHMH 3TOMy THUY ycxopu~eJiett oco6eHHOCTHKH, a HM6HHO: BliCO

KOff IIJIOTHOCTbD 'l8CTHU B BliB6A6HHOM ~Y~Ke, B08MOlllliOCTbD ycKOPHTb 

p83JIH'lH~e HOH!l, cpaBHHT6JIDHOtt KOMilBKTHOCTbD ycTBHOBKH. 0AH8KO 

npOTHBOpeqHBOCTb Tpe60B8HHtt npocTp8HCTB6HHOA H ~880BOtt ycToAqn

BOCTH. op6HT npu ycxopeHHH HOHOB cy~eCTBeHHO orpaHH'lHB8Jl8 HX aaep

rHJO. MaKCHMSJIDHOe 8H8'l6HHe aaepruu npOTOHOB H AettTOHOB AJIH UHK

JIOTpOHa C 8KCH8JlbHO-mUn!eTpH'lHUM uarHHTHbll( noJiell H AIIIBMeTpOM no

JIJOCOB, paBH!lM 150 CM, AOCTHrBJIO npu6JIH8HT6JlbHO 20 MaB~ HaH60Jiee 

a~eKTJ/IBH!lA IlyTb npeO,ltOJ16HHH a.Toro orpaHH'l6HHH 38KJIIO'l8JICH BO BBe

A6HHH 88HKyT8JlbHOA Bap~BUHH uarHHTHOro IlOJIH, npeAJIOEeHHOtt R.r.To~ 

MBCOM B 1938 r. [1]. HHTepec K HAee R.r.Touaca CHJlbHO BOapoc c 

KOHUB copOKOB!iX ro.itOB. Ilpuuepao B 0,ltHO BpeMH B CllIA III B CCCP 6u-
• ', • C ~ - • • •, 

JIH H8'l8Tli pa60T!l no HCCJ16.ltOB8HHIO B03MO)mOqTH._C03A8HJ/IH H30XPOHHO-

ro UHKJIOTpoaa (2,3]. IlepBUM onuToK npuueaeauH ceKTopaott ~oxycu~ 

POBKH 6UJIO ycxopeaue HOHOB B 105 CM_ UHKJIOTPOHe Roc-AJI8MOC8 [4]. 

MarHHTHOe noJie B_HeM 06JI8A8JIO 5 %_BBPHBUHett, KOTOPBH C03.lt8B8J18Cb_ 

TpeMH ceKTOPBMH C yrJIOBOtt ppOTHE6HHOCTblO so0 •. MBKCIDl8JlbH8H 
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::meprHH ycxopeHHWC npOTOHOB COCT8BJJ.Bll8 9 JlaB. IlepBw,: i180xp0HHHII 

I{l,IKJIOTPOHOII npHHHTO C'IIHT8TL ycKOpHT8JJI, B 2{6JJI,!pT8 f 5 ] C )tR8X8!:

poll nOJJllCOB 85 011. BapB8ItHIJ 11arHHHOro llOJlH B -He)( C08;!(8l18Jl8C!, 

'116Tlij)LIIH p8;!1H8JJI,HliJlH C6KTOP811H. llpOTOHH B IUlKJJOTpoue 6WIB ycKo

pel{l,I ,110 !2 MsB. B !959 r. B Jia6opaTOPJUI HJt6PHHX npo6JieK ll l(yOHe 

6WIH ycxopeuw ,11elTOHH ,110 suepreB I4 MaB B 120 CK ItHltlIOTpoue c 

npOCTp8HCTB8HHOI-B8pH8ItH81 M8rHHTHOrO noJJH, o6p880B8HHOI C no

MOIJl!,ll mecT~ C8KTOpOB B BH,116 CnHp8Jlll ApXl!118,1t8 f 6] -~ . -

G cepe,;11HHH IlHTH,;!18CHT!lX·ro.1tOB B03p8CT86f HHTepec·x C03.Jt8HBll 

ItHKJIOTPOHOB C peryJ1Hpye11ol SHepruel HOHOB. IIepBlill TBKHII ycKOPH

T6JJ8M, ·uo-BH.JtHMOMy, CJJ8,1ty8T C'IIHTBT~ H~60JII,mol Po~ecTepCKII IUlK

JIOTPOH c ;!IH81l8TPOM nOJIDCOB 66 _CJI (7]. B 1954 r. B 11811 6WIH ycxo~ . 

peuw npOTOHH OT 2 .JtO? MaB, ,1t6ITOHH OT 3 ;110 4 llaB. llpOHBB0,1tHJIOCI, 

HBM6H8HH6 sueprHH HOHOB H B yxe ynoKBH8Bm611C.B ItHMOTPOHe Jioc

A:na11oca~ B 1959-6! rr. BRAS HM.R.B.Kyp'IIBTOB8 B ISO ex ItBltlIOTPO

He C 88HM]T8JlI>HOI B8pH8ItH8111arHBTHOro noJIH 6HJIH ycxopeHH .1!6ITO

H& .1!0 118KCHll8JII,HOit auepr2H 32 llaB [8;9]. 8HeprH HOHOll H8M8H.Bll8C~ 

B .1tHanaaoue'l2~32 MaB. 2te1Touw c sueprHel 20 MsB H 32 MaB 6w:n1 

Bllll8;!18Hbl HS ycKOPHT8JII,HOI xa11epw. B TO Bpell.B 3TO 6w;na 118KCHM8Jll,-
. . 

H8H sueprHH Bllll8.Jt8HHLIX HOHOB, ycxopeuwa B ItHltlIOTPOH8 C C8XTOP-

HOI rpoeycapo:exol. 

Pacc110Tpea11> paaJIB'IIHliX acneKTOll coa;ztaH■H H pa6oTw 1aoxpou-
- -

H!lX IU!KJJOTPOHOB 6wio llOCBHDt6HO H8CJt0lll,l(0-M8X,JtYHapo.JtHliX KOH!p6Pf.ll-

n11. RHT8HCHBHOe P83BHTH8 SToro THUS ycxopHTeJiel IIOXHO 06$HCHHTI, 

Tell o6cTOHT8JII,CTBOll, 'lTO H30xpouuwt IUiMorpo11 c peryJIHpye1tol auep

r1el HOHOB OTBeqaeT OCHOBHWI Tpe60BBHHHJI, npe,1t~HllJIH8IIWI K COBpe-

116HH!illl ycxopeTeJIHll 3apaxeuwa qacTHn: no:s&m1euee saeprBH ycxopHe- · 

ll!lX HOHOB, ee peryJJHPOB8HH8 H y:s8JIJl'll8HB6 TOK8 ny-qxa. 
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_ OH CT8HOB1!TCH o6H38T8llHOtt ycT8HOBKOlt H8y'IIHWC yqpel[)(eHJatt, :se.Jty

lllHX HCCJI8.l!OB8HHH B 06JI8CTH H.Jt8pHOI !pli3HKH. B nOCJI8,;!IHH8 I'O;ztli-ItHK-

1IOTpOH H8llHH88T m1pOKO HCil01Il>30B8TLCH B pH,;116 ;ztpyrHX 0611acTel Ha- -

yxn H np01!3BO;!ICTB8. m1poxoe p88H006paa1e H30XpOHHllX ItHK1IOTpOHOB 

no napa1teTpa11 H runy o6~HCHH8TCH xapaxrepo11 npo6nellH, ;llJIH pemeHBH 

KOTOpol OH C03;zt88TCH, 8 T8Kl!t8 B08110EHOCTIDIH, KOTOpIDU'I pacno11ara-

8T rpynna, pa3p868Tllll8lllll8H H npoeKTl'lPYlllll8H ycKOPH8JlI,. IlpaKTHqe

CKH BC8 pa6oT81lllU16 B H8CTOHDt88 :apeMH H30XPOHHhl8 ItHKJIOTPOHH 38 -. 

pe;ztKHll HCK1Illtl8HH8K Hll»HDTCH operHH8JlI,HWIH,yCT8HOBK811H~ 

, B HameR cTpaHe ·coa;ztaHs o;ztHH 1!3 nepBHX ycxopurenest· 

[6,8,9],-B KOTOPhlX 6HJI ocyJlleCTBneH H30XpOHHwil pellHII ycxopeHHH 

HOHOB. B11ecre C Tell, ;llO nocne;ztHero Bp8K8HI H6 6sno H30xpOHHltlX' 

ItHKJIOTPOHOll, 111cnom:,3ye11HX ;ztJIH npOB6]t8Hli!H !pH3Htl8CKHX 1!CC1Ie;ztOB8HMI •. 

BB8;ll6HHhltt B CTpOtt B 1968 r. B Ja6opaTOpHH M8PHliX peaxnea OHHH 

200 CM H30XpOHHwil UHKnOTpOH_pa6oTan C ~HKCHpOB8HHHII uarHHTHl,111 no~ 

11eu n npe.1taaaaat1aJICH ;ztJIH ycxopeHBH TH:Ze1IWC HOHOB c ~ ~ 2. 8 l IO] • 

O;ztH8KO IIHOrHe ql1!3Htl8CKJleHCC118]tOB8HHH Tpe6yllT ycxopeHHH nerKHX 

HOHOB H BOBUOlltHOCTii peryJU1pOB8HHH BX SHeprHH. IlOSTOKy ;ztnH pacme: 

peHHH sxcnepHU8HT811IiHhlX BOBIIOEHOCT81 B o6nacTH ~H8HKH H~BKHX H 

cpe;ztanx 3ueprHI B HHcTHTyTe HJtepaol rpH3HK1! AKa;zte11nE HBYK Ka3CCP 

nocJie BB0,;118 B ;zteitcTBH8 ISO CII o6w:moro ItHKJIOTPOH8. anopoii 'C COT_; 

py;ztHHK8MH 6HJI8 H8'118T8 pa60T8 no HCC118;llOB8HHll H C03~8HHll H30xpOH

HOro UHKJIOTPOH8 C perynepyeuol SHepruea, 't{TO HllJIH8TCH ~emD H3JIO

llt8HHllX B.;llHCCepT8ItHH'J)860T. B K8KOI-TO 11epe OHS HBM118Cii ·npo;ztOJllle-· 

HH811 1! ;ztam;uem11 paaBHTH8M pa60T [8, 9] !960 r~ ~ H8q!!T),IX' B HAS 

111.H~B.Kypqa-roBa. · 
.. , 

"l,.. __ 
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B . n8J)llOH8ll8JI1,HOI,( <BH].!8. npoe.KT P8.KOHCTPY.K1til:I!. ItHKJIOTpOH8 HHt 

AH Ka aCCP B ItHKJIOTpoH c ·· ce.1<TOpHoA q,oKycnpoB.Koft H peryJ!llpyeMolt 

3HepraeA HOHOB 6WI 'AOJIOZ8H Ha MeQYHapOJtHOA KOHq,epeHttHH no ycKo

PHT8Jirui B .lty6He B 1963 r. (II]. no 3TOKy npoe.KTy'.BapHSitHH K8l'HHT

H01'0 nona, PBBH8S: .:t40 %, 'AOJIZH8 6wta C03'A8B8T1,CB Tpeua CJI860CITB

p8JIJ,HW(H CeKTOP8KH. H8M8H8HH8 MBl'HHTHOl'O llOJIS: no pa~ycy npomaB~ 

'AHJIOCJ, C nOMODtJ,E 'A8CHTH nap .KpyrOBWC 06MOTO.K •. PeaOHBHCHiil .KOHTyp 

npe,1tCTSBJIM co6oA CHCTeMy, COCTOHJIIYE Ha JIHHHH, H81'PYJt8HHOI O'AHHM 

'AYBHTOK BliCOTOA 6 CM. B TSKOM ~.KJIOTpOHe npe,1tnOJI81'8JIOCJ, o6ecne

llHTJ, ycKopeH.ee npOTOHOB B 'AHBnaaOHe OT 5 'A0,40 MaB, 'A8ITOHOB OT 

IO 'AO 32 UaB. B 1966 r. ·ua MeQyHapOJtHOA .KOHipepeHitHH no uaoxpoH

Hl:lK ItH.1<JI0TpoHau B reTJIHH6ypre (CDIA) 6wt npeitcTaBJieH 'AOKJia'A (12J, 

KOTOPHI HBJIBJICB 'ABJIJ,HeAmHM 6onee KOHKpeTH3HpOB8HHW( P83BHTH8M npo-

8KTa, JtOJIOZeHHOl'O B .lty6He. B Jt8JIJ,H8AmeK B npoeKT ItH.KJIOTPOHS 6wt 

BHeceH e111e PH'A H3M8H8HHA. IlpaKTHqecKH 6wt OCTSBJieH H8H3M8HHWl pe-

30H0HCHHI KOHTyp, llTO llOBJie.KJio 30 co6oA YB8JIHll8HHe aaaopa MeJtJty 

C8KTOP8MH H j'M8HJ,meHHe KOH8llH01'0 PB'AHyca. Ilpe,1t8JIJ,H8H 3H8Pl'HH no

Jlyi1HJI0C1, PBBHOff 'AJIH' npOTOHOB 30 MaB, 'AJIH Jt8ITOHOB 25 MaB, 'AJIH 

HOHOB 1'8JlllH-3 60 MaB~ 

OcHOBHHe T80P8THlleCKHe HCCJI6,1t0BBH_HH H HCCJI8].!0BBHIIH HS IIOJteJIH 

_M8l'HHT8 6HJIH 38KOHqeHH K 1967 l'. [I3,I4J, TOl'].!8 ze 6HJIH HaqaTH pa-

60TJ,1 no.npoeKTHpOBBHHE H H31'0TOBJieHBE 0T'A8JI1,HWC 3JieMeHTOB H CHCT811 

yc.1<opHTeJIJ,HoA ycTSHOB.KH. Ilep:ei,dt . nytioK npoTOHOB G aHeprHeA 30 MaB 

6WI llOJiyileH 30 C8HT.R6p.a 1971 l'. 

B peq,epupyeuoff ].!HCCepTBitHH 06061!18Hli OCHOBH&e peayJIUBTli HC

CJI8'AOB8HHR, BliIIOJIHeHHWC SBTOpou c 1963 l'. no 1973 l'. 0HH OXBBTli

BSllT mHpOKHI Kpyr BOnpocoB, CBH38HHWC C HCCJie].!OBBHHeM H 
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paapa60TKOI H30xp0HH01'0 ~KJIOTPOHB C perynapyeuoa 3HeprHett HOHOB: 

OT paCCMOTpeHHH JtHHBMHKH op6HT HOHOB B K8l'HHTHOM none C npocTpaH

CTBeHHOA B8PH8ItH8ff 'AO 3KCII8PHM8HT8JIJ,H01'0 HCCJieitOBSHHH napaueTpo» 

nyqxa HOHOB, ycxopeHHWC B p83JIHtlHWC_peowax. Ha OCHOBSHHH rioJiyqeH

HWC peayllTBTOB 6WI8 Bli6p8H8 CTPYKTypa MBl'HHTHOl'O llOJIH, onpe,1teJieH1,1 

ycJIOBHH yCTOftllHBOl'O ycKopeHIH HOHOB, co6p8H8 CHCT8M8 IIOJiyBBTOM8TH

ll8CKOl'O HaMepeHHH noJIH, BH6paHa cxeMa ycxopeHHH HOHOB B tteHTPBJIJ,

HOA llBCTH, C03].!8H8 CHCT8K8 BHB0.1{8 HOHOB, onpe].!eJieHH peayJIJ,THPyD

IIIH8 napaKeTpH ItHKJIOTPOHB. 

,llHccepTSitHH COCTOHT.H3 IIHTH l'JIBB. 

B riep:eoA l'JI8B8. npHB8Jt8Hli peayJIJ,T8Tli HCCJI8].!0B8HHH 'ABHEeHHH 

HOBOB B C8KTOPHOM M8l'HHTHOM none. HeJIHHeAHHe YP8BH8HH.R ].!BHEeHHH 

pemamTCH 8CHMllTOTHtl8CKHM ueTO].!OM Eoronm6o:ea~~PWlOB8 [is]. B ypa:e

HeHBHX ].!BHZeHHH HOHB OTHOCHT8JIJ,BO paBHOBeCHOff op6HTli yilTeHH Bee 

llJI8Hli 'AO tieTBepTOl'O nopa].!K8 M8JIOCTH B.l<JIDtlHT~JIJ,HO. 8TO Il03BOJIH8T 

npH Heo6XO'AHMOCTH npoBOJtHTJ, paccuorpeHHB 'AO BliCOKHX CTeneHel npH-

6JIHE8HHH. ]lna ll8CT0Tli pa].!H8JIJ,HliX .KOJie6aHHA llOJiyqeHa 38BHCHMOCT1, 

OT 81,(IlJ!llTY'Ali KOJI86BHHI B qeTBBPTOff CTeneHH. PeaynTBTli BlillHCJie

HHH tlBCTOT IIO BHBJIHTHllBCKHM :eupaEeHHIDI KBK B JIHHBIHOM npH6JIHEBHHH, 

TBK H C yil6TOM HBJIHHBIHoro C].!BH1'8 npo:eepHJIHCJ, llHCJIBHHWlH MBTO'A8MIII. 

HeJIHHBIHHI C].!BHl' PB'AHBJIJ,HOI qacTOTli BllJIOTJ, 'AO 3H8tl8HHH·oTHOCHT8JIJ,

HOA 8MllJIHTY'Ali 0,1 onpe,1teJIMCH c 'ABCHTHilPOitBHTHOI TOllHOCTJ,E. rro

JiytleHO BHPBEBHHB 'AJIH onpe].!eJIBHHH q,aao:eoro ].!BHEBHHH HOHS C yilBTOM 

CKOPOCTH ~3MBHBHHH paSHHitli MBJr;!ty pe8JI1,HW( M81'HHTHliM IlOJIBM H H30-

XPOHHWl: 
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'"' + (R,J - sen W,l ·-.i; (~·)' .~ J?• 1f 1 [It• ::J ~; + 

rAe R.- paAHyc ycKopeHHH, 

E0 - SHeprHH llOKOH HOH8, 

_ + ...L. dt.B _ ...L . ...!L] d. 
Bu). dp f. Bu f f 

AE - M8KCHM8JU,HHI llPHPOCT 8HeprHH HOH8 38 o6opoT, 

Wo- KpyroBaH q8CTOT8 o6p8~8HHH HOHa B neHTpe nHKJIOTPOH8, 

. h - rspwoHHKa ycKopeHHH, 

S - AJIHHS paBHOBeCHOI op6HTH, 

AB - paaH.u~a Mellt,lty peam,mm H HSOXJ)OHHHM llOJIHMH. 

YqeT npeBeAeHHoro B nOAHHTerpam,now ~HpszeHHH ~eHs --L. d 4B 
· · · Bui.. dp 

oco6eHHO BSEeH B CJiyqae ycKopeHHH HOHOB B 06JiaCTH peaKoro cbaAS 

MarHHTHoro llOJIH HS KOHeqHl,IX PSAHycsx, qTo HMeeT MeCTO 'AJIH psc

CMSTpHBSeMoro ~HKJIOTPOH8. 

IIo peayJU,T8TSM nepBol rJISBH 6WI8 npoBeAeHs npeAB8PHT8JII,HSH 

o~eHKa CBOUCTB op6HT_H napsMeTpOB YCKOPHTeJU,HOI yCTSHOBKH. 

Bo BTopol rJISBe 06cyz,1tSDTCH BOllpOCH npOXOZJ(emtH peaoHSHCOB 

(I) 

B nHKJIOTPOHe. liccJieAOBSHHe npOBOAHTCH_ SCHMllTOTJilq8CKlUI MeTOAOM [Is]. 
IlOAP06HO paccKOTpeHH peaoHaHCH, cy~eCTBeHHO npO.BBJIHD~eca BASH

HOM nHKJIOTpOHe. Oco6eHHOCTlDIH COSASHHOro ~IKJIOTpOHS HBJIHIOTCH: 

Cp8BHHT8Jll,HO H8B!iCOKOe SHaqeHHe p= 6 ~ 0,25; ycKopewie HOHOB 

Ha ll0CJI8AHHX op6HT8X B CllS'ABD~eu MSrHHTHOK llOJie, qTo o6ycJIOBJieHo 

He06XOAHKOCTDD 8ipl)8KTHBHOro BHBOAa nyqxs, cpaBHHT8JU,HO BIJCOKHI 

npHpOCT 8HeprHH 38 o6opoT, npH6JIH3HT8JU,HO p8BHwl 0,35 MaB. 

a· 
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'}' . 
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8TH oco6eHHOCTH B!JPSZ8HIJ H8 AH8rpsuwe ycToffqHBOCTH (puc.I), HS 

KOTOpol CJieAyeT, qTo B 6om,mel qaCTH 06JIBCTI yCKOp8HHH qacTOTS 

PSAHSJU,HHX KOJie6SHHI PSBHS I,05. ~SCTOTB SKCHSJU,Hl,IX KOJI86SHHI 

paBHB 0,1-0,2~ KoneqHsH o6JiaCTD yciopeHHH xspsKTepeayeTcH 6acT

pim H8U8Hen1eu qscTOT KOJie6aHHI. UH~PSKH noueqeHH ansqeHHH ps

AHYC8 B cu., KOTOpI,iM COOTB8TCTByK)T npl!BeAeHH!Je SHaqeHHH qscTOT. 

Ha 'AHSrpswe KO:EHO BHA8TD HeKOTOp!Je peaoHaHCHIJ8 SHaqeHHH qacTOT 

KOJI86SHII B COSABHHOM nHKJIOTPOHe • .llnH HAeSJIDHOro llOJIH HBH60Jiee 

cepDeSHHKH HBJIHDTCH - BHyTpenm1tt Hemmettliwl peaoH8HC w't. = l , 
3 

npOXOAHK!iU ;llBSXJt!J, 1 peaOHSHC CBHSH w,. -2 w '! • 0, KOTOpwl npoxo-

'AHTCH HenocpeACTBeHHO nepeA Hsqanou BHBO'Aa nyqKa. PscCUOTpeHO 

.AelCTBHe peaOHBHCOB, BIJSHBaeuwc HCKSEeHHHUH warHHTHOro llOJIH. 

H8H60nee onscHH BHemHHI peaoHsnc Ha nepBol I BTopoA r8puoa1Ksx 

H nspaueTp1qecx1I peaOHBHC HS BTOpOI rspUOHHK8 usr~HTBoro llOJIH. 

PBCCMOTpeHH peaoHSHCH, B!i3HBS8KHe HCKSEeHHIDIH UeAHSHHOl·noBepx

HOCTH, S TSKEe nspsueTp11qecx11 peSOHSHC npH w~ = ~ , npoXOAH-:

Kwt B none pscceHHHH as xoaeqgHX op6HT8X. OneHeao AelcTBHB peao

HaHcs nepeceqeHIH ycxopHD~ero asaop8. HeKOTOPHB Ha peaoHSHCOB 

HUBDT ueCTO npH OAHOM H TOM ze SHsqeHHI qacTOTH KOJie6aHHI, 

ll08TOUy npoBOAHTCH HCCJieAOBaHHe IX COBOKynnoro AelCTBHH. 

PacCUOTPBHHe ABICTBIH peaOH8HCOB npOBOAIJIOCD ;llBOHKO. Bna

q8Jie CTpOHJIHCD CTBT1qecx1e ~830BH8 AMBrpsuw, KOTOpHe ABET 06-

~ee npeACTBBJIBHHB o peaouance. IIp1 8TOM OHH onpeABWMCD HHTer

p1poBSHHeu yKopoqeHHl,IX ypaBH8HHI EoroJIJl60BB-KpwroBa HJIH HHTerpu

POBBHHeM o6~x ypSBHeHett ;llBHZBHHH. no CTSTHqecKHU ,nHarpalOl8U 

onpeAeJIHJIICD OC06He ToqKH, 06JISCTI ycToffq1BOCTH, CKOPOCTD nepe

ue~eHHH OT06pazaD~81 TOqKH HB ~aaOBOI AHarpaoe, peaoHaHCH8H 
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OC1JISC!I, ll8CTOT. Ha16O.nee ll8lDUI]( ;!Vlfi ycxopeHHfl llOHOB flllJIH8TCH pac

CMO!p8HH8 ~H8Mll'll8CKOro npoxoz,JteHHH peaOHSHCOB, KOTOpoe onpe~eJIH

eT KOH8l1Hble ICK8E8HHH nyllK8 •. CoOTB8TCTByD~HM Bb16OpOM napaMeTpOB 

MSrHHTHOro nons MOllHO B HeKOTOPWC•npe~enax ll3M8HfiTI, CHny peaoHaH

ca. llaHBMHll8CK08 npOXOSJt8HHe peaOHSHCOB B CHllHOfl CTeneHH 38BHCHT 

OT CKOpOCTH.H3M8H8HHH 'llSCTOT Kone6aaafl. CpSBHHTenr.ao llblCOKOe yc

KOPHD~ee H8npHE8HH8 B pacCM8TpHB88MOM nHKJIOTPOHe cnoco6cTByeT 

npoxoz,1temrn peaOHBHCOB 6ea CYIJl8CTB8HHOro yB81IHll8HHH SMll1lHT~ KO

.ne6aHJafl. 

no peaynr.TsTaM BTopofl rnsBu onpe'AenHnMcr. 'AOnycxa HS a.neMeH

TK MSrHllTHOfl CHCT8MK.yCKOPHT81lfl, oueHHBanocr, BO8MOUOe HCKSX8Hll8 

nyllKS B npouecce ycxopeHHH. BnHHHH8 peaOH8HCOB y111TKBS1IOCI, npa 

llK6ope MSrHBTHOfl CTpyKTYPK ~HMOTPOHS • 

B TpeTr.efl rnaBe pacCMOTp8Hbl BOfiPOCbl llHC1l8HHOrO onpe~eneHHH 

napaMeTpOB aaoxpOHHOro nHKJIOTPOHB. Cy~ecTBYDll!ll8M8TO'AK pemeHHH • 

H8JIBH8AHlilX 8S'A8ll 'AOBOllHO HeCOBepmeHHbl. OHH HOCHT np16.naxeaHHA 

xspBKTep H XOTH ~8111' Heo6xO'AHMYD HHlp()pMBUHD, 'llBCTO we TO'llHOCTH 

H8'AOCTSTOllHO. Ilpo6.neMa nonyqeHHH H8O6XO'AHMOfl TO'llHOCTH BK'llHC1l8HHfl 

pemaeTCH .'llHC1l8HHWI M8TO'AOM C acnonr.aOBBHHeM .8BM. IlO3TOMy C CaMOrO 

H8'1lS1l8 HCC1l8'AOB8HHfl op6HT HOHOB B aaoxpOHHOM naKJIOTPOHe 6WIO 06-

pa~eHO BHHM8HH8 HS COCTSB1l8HH8 H8O6XO'AHMKX nporpsw BK'llHC1l8HHI 

H OllP8'A81l6HHe.no.nyqsD~eflcH npH 3TOM norpemHOCTH. ABTOpOM 6WI 

COCT8B1l8H I OT1l8E8H.UHK1l nporpaw ~nH onpe'A81l8HHH BC8X.B8ZHlilX 

CBOflCTB 0 Op6BT HOHOB H 'ApyrHX XSpSKTepHCTHK nHKJIOTpOHB ;zvIH O'AHOfl 

113 nepBHX OT8'1l8CTB8HHllX Bbl'llHC1lHT8llHWC MBmBH M-20 [!3 ]. TSKHM 

o6paaoM, 6WIO CMO'A8nHpOBSHO 'ABHE8Hl8 HOHS B H8OXpOHHOM naKJIOT

poae c nep11oro o6opoTa_ 'AO BlilXO'AB aoaa Ha MBrHHTHoro nons 
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UHIUIOTpOHa. IlpoBe;z,;eH auan:ea·BnHmtHH OCT8TO'iHOff H HeycTp8H.IUIOtt 

norpemHOCTH Ha peayJU,T8TH qHcneHHlilX pacqeTOB. C llOMOJl!I,D COCTBB

neHHWC nporpaMll pemancH mHpOKHtt Kpyr aa;z,;aq.·fipoBO]l;HnacI. KOppeK

UHH peaylII>TBTOB MBrHHTHWC.H8Mepeuutt, onpe;z,;enanacI> p8BHOBeCH8H op-

6HT8 H OCHOBHHe ee·cBOffCTBa: qaCTOTH xone6aW!I llPH 88;lt8HH!i1X 8H8-

qeHHHX aMllJIHTYJUl, nepHO]I; o6pa~eHHH no paBHOBeCHOtt op6HTe. C no

MOJl!I,D nporpaMllH ~H npOH8BOJU,HOI op6HTH npOH8BO]l;HnCH pacqeT ].U3H

E8HHH HOH8 B MBrHHTHOM none C yqeTOM ycxopeHHH, onpe;z,;enMOCI, cJ.>aao

BOe 'ABHlB:eHHe HOHOB, CTPOHHOI, CT8THqecKHe q>88OBH8 ;z,;Harpawu, HC

cne;itOBanHCI, paanHquue peaoHaHcH. AHanor:eqHaH nporpaMlla noaBonana 

onpe;z,;eJIHTI, 'ABHlB:eHHe HOHOB C yqeTOM npocTp8HCTBeHHOrO pacnpe;z,;ene

HHH anexTpHqecxoro nona B ycxopam~eM· aaaope. ~aoxpoHHoe none no

nyqanoc1, MeTO]l;OM HTepauHI c yqeTOM nep2oia o6pa~eHHH no PBBHOBec

Hblll op6HT8M ]l;JIH paaJIHqHwc auaqeHHI aueprHH HOHa. C noMOIIII>D BH

qHcnHTeJU,HOff nporpawH npoH8BO]l;HJICH T8KlB:e pacqeT CHCTeMH BHBO]1;8 

HOHOB HS UHKJIOTpoH·a. BuqHCJIMHCI, TpaeKTOPHH HOH8 B 3Jl8.RTPOCT8TH

qecxoM ;z,;ecJ.>neKTOpe H M8rHHTHOM.K8H8Jie, npH 8TOM ;z,;ecJ.>neKTOP Mor COCTO

HTI, HS HeCKOJil>KHX qacTett C 8JieKTpO]1;8MH paanHqHoff cJ.>opMH. Onpe;z,;ena

JIHCI, ycnOBHH HBH6OJII,mett 3q!lpe.RTHBHOCTH BHBO]l;8 HOHOB npH perynHpo

BBHHH HX 8HeprHH, Euna COCTBBJieHa nporpBMMa pacqeTa TOKOB B Kpy

rOBHX KOppeKTHPYDIIIHX o6MOTK8X ]l;JIH onepaTHBHOro H8MeHeHHH MBrHHT

HOro nonH no pa;z,;:eycy, qTo HeO6XO]l;:IIMO npH H8M8H8HHH aueprHH H T_H-

na ycKOPH8MHX .HOHOB. PacqeT TOKOB npOBO]l;HJICH MeTO]l;OM H8HlleHHHX 

KBa;z,;paToB. qHcneHHHMH MeTo;z,;a112 onpe;z,;enHnoc1, Taxxe 'ABYJ18pHoe anexT-
. - . . . 

pmqecxoe none MeXJtY ;z,;yaHTBMH, M83:'AY an~KTpo;z,;aKH ;z,;ecJ.>nexTopa H.B 

pH;z,;e ;z,;pyr:ex cnyqaeB. PemeuHe ypaBHeHHH Jlannaca npH aa;itaHHWC rpa

HHqawc ycJIOBHHX npOH8BO]l;HJIOCI,·MeTO]l;OM ceTOK. 
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ToqHOCTI, BHqmcneaHR no COCT8BJ18HHblll nporpaKKBll noaBOJIHn8 on

pe;z,;eJIBTI, C ;z,;onycTHMOff norpemHOCTl>D OCHOBHH8 xapaKT8pHCTHKH UHMOT-

poua. 
no peayJU,T8T8M TpeTI.eff rnaBH npOH8BO]l;HJICH OKOHq8T8JII,HHff pac-

qeT CBOttCTB op6HT, napaMeTpOB warHHTHOrO nona, xapaKTepHCTIK yc-

KOPHT8JII,HOI yCT8HOBKH, 

B qeTBepTOtt rnaBe paCCM8TPHB8DTCB CBOffCTBB MBrHITHOrO noJIH 

UHKnOTPOHB. IlpHBO]l;HTCH Kp8TKll8 CB8]1;8HHH O wo;z,;enH OCHOBHOrO uarHH

TB B I/3 HBTypanaott BeJIHqHHH H OCHOBHH8 peaynTBTH npoBe]l;eHHIDC -

HS aett HCCJie]l;OBBHHff uarHHTHOI CTpy.RTYPH H8OXpOHHOro UHKJI0TpOH8, 

.llnH yB8JIHqeHHH 8KCH8JU,HOtt qioxycapOBKH ny1Uta IOHOB 6HJI8 npHHHT8 

cxe11a TpexcexTopHoro nona. C uelII>D yveHI>meHHH aenmaettuocTH BH6pa

HH cna6ocn:epalII>HHe ceKTOpH. llnH nonyqeHHH BHCOKOtt TOqHQCTH npH 

uexaHHq~CKOM H8rOTOBJI8HHH ceKTOpOB KPOMKH HX Bu6paHH·np.1D10yronI>

HHMH, IlpH Bu6ope BenHqHHH cnmpalII>HOCTH C8KTOPOB yqHTHBBJIOCI, BX 

HBCH~eHH8. 
IlpoBe;z,;ea aaan1a ;z,;onycTHMOff norpemaocTm MarHHTHHX 1aMepea1tt 

]l;RH npHHHTOff TOqHOCTH onpe;z,;eneHHH OCHOBHHX xapaKTepBCTHK op6HT 

HOHOB, no B8J1Hq1ae OCTBTOqHott norpemHOCTH ]l;JIH aa;z,;aHHOrO llBrHHTHO

ro nona onpe;z,;eneH Heo6xo;z,;maul pa;z,;manHHI H aaBMy-?BnI>HHtt HHTepBan 
'~ r· , ~ 

H8MepeHHH nOJIH, fipHBe;z,;eHH OC06ElHHOCTB nonyaBTOM8THqecKOff CHCT8llH 

H8MepeHHH HH'AYRUHH MarHHTHoro nona, paapa60T8HHOff.B Xa6opaTOPIIH 

cJ.>H8HKH ycxopHT8nl>HHX npoueccOB Wit·AH KaaCCP. [I6]. C~cTeM~ noa~o

JUUI8 qlHKCHPOB8Tl, 88JOIYT8nl>HYD KOOp].tllHBTY H8Mepae11oa ToqKII cToq

HOCTl>D IS yrnoBHX ceKyH;z,; H pa;z,;HaJII,HyD Koop;z,;1HaTy c ToquocuD 

O,I w. Ha11epeH1e HH;z,;y.KUBH noJIH npomaBOJlHJIOCI> c TotmocTI>J> ± I re. 
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IlpH Haro_TOBJieHHH H ycTaHOBKe, 3JieMeHTOB MBrHHTHO!t CHCT8.IIH 

UHlUIOTpO_Ha aaitiHKCHpOBBHH CJie,ltyDJIJ,He .OTKJIOHeHHH OT TOTlHWC paa.uepo:B: 

IlJIOCKOCTROCT» KpHmex ycxopHTeJU,HOff KBMepH :BH,ltepxana C TOTlHOCT»D 

0,04 w; COOCHOCT» Bepxaeff H HHlltHett KPHmex - c TOTlHOCT»D 0,06 w; 

TOJil!lHHB ceKTOPOB H llX IlJIOCKOCT» - c TOTlHOCT»D 0,03 w. Baaop Mellt-

_ .ny ceKTOpBMH H B ,ltOJIHHBX - c TOTlHOCT»D 0,05 .IIM. YrJIO:BBH norpem

HOCT» B ycTBHO:BKe ceKTOpO:B He npeBW!IBeT 20 yrJIOBWC ceKyH:zt. 8Jie

MeHTH MarHHTHOff CHCTeMH nocJie nep:Bott c6OpKH He IlO]PJepraJIHC» KOP

P~KUHH. Ha pHCYHKe 2, HOCHl!leM JIHlllI> HJIJIDCTPBTHBHwt xapaxTep, IlOKB-

38H8 TOnorpaipHH MarHHTHoro IlOJIH B cpe.nHefl IlJIOCKOCTH IlPH Ba=II xrc. 

TOHKHMH CilJIOmHWllf JIHHHHMH O6O3H8TleHH JIHHHH PBBHOff HH.ltYKitlfH, nyHK

THPOM - PBBHO:BeCHBH op6HT8 HB KOHeTlHOM pa.nHyce. 

HccJie,ltO:BBHH xapBKTepHCTHKH MarHHTHoro IlOJIH ItlfKJlOTpOHa: cpe.n

nee noJie, BMnJIHTy.na H qiaaa rapMOHHK.ll 38:BHCHMOCTH OT pa.nHyca~ H3-

xepeHHHe qepea I xrc B :itHanaaone 4 - 17 xrc. MaKcHMBJU,HOe aHaTle

HHe BMnJIHTY:itH TpeT»eff rapMOHHKlf COCTBBJIHeT 0,3. YroJI CilHPBlII>HO -

CTHHB KOHeTlHOM pa.nHyce pa:BeH 25°. Awul.HTY:itB rapMOHHK MBrHHTHOro 

nOJIH,. HHZe xpeT»eff' JieZRT B .nonycTHM!il npe.neJiax. B O6JIBCTH ycxo

peHHH HOHOB 81.!nJmTy.na nep:BOit rapMOHHKH He npe:BHmaeT 4.10-4 ,aMnJIH

TY7!8 :BTOpoff rapM~HHKH - S·Io-4• IlOK838!ll,I peayJU,TBTH no H3MepeHHD 
~' ! 

noJiett KOPP~KTHPYDlllHX O6MOTOK, KOTOpHe noaBOJIHDT_HaMeHHT» rpa.nH-

eHT cpe.nnero ~OJIH, a TaKze ynpaBJIHTL aMnJIHTy.noff H qiaaoa_nep:Bott 

rapMOHHKH, 8JieKTpOilHT8HHe KpyroBHX KoppeKTHPyDlJIJ!X 06MOTOK ocy-
. ,,• ' 

l!leCT:BJIJieTCH C IlOMO!lU>D paapa6OT8HH!a B Jia6opaT?PP1B qJH3HKH yc·KopB

TeJILHWC npouecco:B lifl~ AH KaaCCP CBJU,HOTOTlHlil CT86HJIH3HpOBBHHliX 

THPHCTOPH&X BHilPIDIHTeJieff [17]. MaKCHMBJlbHHit TOK B o6MOTKBX -

750 A. IlyJILCBUHH TOKB He npeBHmam ICJ...;3 •. CTB6HlII>HOCTL TOK8 B 

14 
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Pac. 2. Tonorpawas xarHBTHoro nou UHKJIOTpoHa npa B0= II Kl'c. 
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TeqeHHe cyTOK - 3.10-4• MaKCHUB1UiHliA rpaAHeHT cpe~Hero noJUi BO 

BCeff o6nBCTH ycKopeHHH, coa~aBaeumt KpyrOBllllB KOppe~THpyJlll!}IUH 06-

UOTKaUH, COCTBBnHeT 45 re/cu AnH HH3KOrO OCHOBHOrO nonH UHKJ10Tp0-

H8 B 35 re/cu ~H BHCOKOrO nonH. Ha PHO. 3 nOK83aH npHuep ~opUHPO

BaHHH cpeAHero uarHHTHOrO nonH ~H penua ycxopeHHH npOTOHOB ~o 

UBRCHUBHLHOff aHeprHH. Ha yqacTRe OT 14 cu AO 58 cu no PBAHYCY OT

nHqHe c~opMHpOBBHHOrO nonH OT HaoxpoHHOrO He npeBHmaeT 7 re. C 

nouoJlll,D RpyrOBHX RoppeRTHpyDll!}IX o6UOTOK ~H npOTOHOB H30XPOHHOe 

none UOlltHO c~opu1poBaTL BnnOTL AO HHAYRUHH B ueHTpe Bo= 13 Krc. 

JlnH BOHOB renHH-3 - AO Bo= 14 - 15 Krc; AnH ~elTOHOB H am.~a

qBCTHU - ~o Bo= 15 - 16 xrc. rny6HHB BBPHBUHH H cnHpB1UiHOCTL uar

HHTHOro nonH, 003ABBBeMH8 TpeMH ceRTOpauH, o6ecneqHBBDT aRCHam.

HYD ycToffqHBOCTL C yqeTOM ycxopeHBH B cna~aD~eu uarHHTHOU.none 

npH ycxopeHHH npoTOHOB AO 32 MaB, HOHOB renBH-3 AO 60 MaB, 

·anL~a-qacTHU AO 56 MaB. 
B nHTOff rnaBe paccuaTpHBaDTCH peaym.TaTH ycxopeHHH BOHOB B 

paanaqHwc penuax. PaccuoTpeHO coBORynHoe BnBHHHB paaneqHwc ane

ueHTOB ycROPHT81UiHOI ycTBHOBRH Ha napaueTpH nyqxa. Ha pHc.4 noRa

aaHa 38BHCHUOCTL 3H8P~HH ycxopeHHWC HOHOB OT qacTOTH ycROpHD~ea 

CHCTBUH B HHAYRUHH uarHHTHOrO nonH ~H ROHBqHOro pa;itHyca 66,5 cu. 

Tau Ee npHBeAeHH COOT~eTCTByDll!BB 38BHCDOCTB H ~H paansqHHX THEe

nwc HOHOB. IlpHBe~eHHHB RpHBHe npoAonzeHH B o6naCTL HHBKHX uarHET

HHX nonea, qTO COOTBeTCTByBT ycKopeHBD BOHOB HB HeqeTHHX rapuOHB-

RBX, RpBTHWC OCHOBHOI. 

06cyz~eHH oco6eHHOCTH ycRopeHHH HOHOB B paccMBTPBB88UOU UHK-

noTpOHe. B qacTHOCTH, AHH pemeH~H npo6neMH perynHpOBaHBH aHeprHB 

HOHOB B H30xp0HHOM UHRnOTpOHe HaUeHeHB cxeua ycxopeHHH BOHOB B 
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U8HTP8JIDHDI o6naCTH, a TaKllt8 BIIBO.ita HOHOB H3 UHKJIOTPOHa. ;ltltH B}l)t8-

JI8HHH He06XO.itHMOff o6naCTH ipa3 CHyxHT no~HEH8H .itHaippaI'lla B U8HT

paJIDHDff o6naCTH, KOTOP8H MOE8T nepeMell(aTDCH 683 HapymeHHR B8Ky

yua B.itOJID 3830P8 ue~y ,ityaHTaMH. 

0,itHOl! H3 OCHOBHWC xapaKT8PHCTHK ny11Ka HOHOB, ycKopeHHWC B 

UHKJIOTpOHe, RBJIH8TCH 38BHCHMOCTD TOKa ny11Ka OT pa,ituyca.ycKOP8HHH. 
. . 

Ha pHc.5 IlOK83aHli xapaKT8PHii8 KPHB!i8 ,itJIH peuua ycKopeHHH HOHOB 

renHR-3 .itO aHeprHH 52 MaB npH Tpex 8Ha'll8HHRX ycKOPHllll(8rO H8IlPH

E8HHH. IlpHB8,it8HHli8 KPHBH8 CBH.it8T8JIDCTByl)T npaKTH'll8CKH 06 OTCyT

CTBHH ipa30BWC IlOT8PD nyqKa. IlpOH3BO.itHJI8CD oueHKa !p830BOrO ~HEe

HHH HOHOB B npouecce ycKOP8HHH. ;ltltH 60JibmHHCTBa peDMOB 8KcnepM

Jl8HTalIDHO onpe,iteneHH8H o6naCTD ipaa Ha KOH81lHOU pa,itHyce paBH8 

15-50°; 

AKcHaJIDHl,la paauep H nonoxeHHe ny11Ka onpe,itenHnHCD ~yMH ueTo

.itauH: pa,itHOrpa!pH'll8CKH H C llOUODU>D Tpexnauel!DHOrO 30H'Aa. H3uepe

HHH IlOKa3aJIH H83Ha'll~T8JIDH08 CU811(8HH8 ny'llKa OT CP8'AH8ff IlJIOCKOCTH, 

npH 8TO!d pa3M8P ny11Ka H8CKOlIDKO H31d8HMCH B 3aBHCHUOCTH OT 3Haqe

HHH aKCHaJibHOff !pOKyCHpyl)ll(8tt CHnli. 

)tnH BIIBO'Aa HOHOB npHM8H8Ha 8JI8KTpOCTaTH'll8CKaH OTKJIOHHDll(aH 

CHCTeua C H80,itHOPO'AHID4 3JI8KTPH1l8CKHU noneM [1s) BU8CT8 C uarH11T

HJm 3KpaHOU. BiiCOKHA npHpOCT 8HeprHH HOHOB 38 o6opoT H BIIBO.it HO-
.: 

HOB C op6HTH,H8XO'AHll(8ttCH B° none pacceHHHH, o6ecne'llHBaDT 'AOCTa-

TO'llHOe p83,iteneHH8 op6HT Ha KOH81lHOM pa'AHyce. ;ltltH npoTOHOB C 3H8P

rHeR 30 MaB uaKCHMalIDH08 pa3'A8JI8HH8 op6HT Ha KOH81lHOU pa,itHyce 

COCT8BJIMO II uu. MaKCHUaJibHliR noTeHuHaJI Ha OTKHOHHDIJ(e! nnacTHH8 

6Wl paBeH 70 KB. 
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lbinymcHoe 3Ha'll8HH8 TOK8 nyiuca Ha Y'AaJI8HHOA MHmeHH COCTaBJIH

JIO 90-200 KKA. M8KCHUaHDH08_ 3Ha1!8HH8 YCP8'AH8HHOro BO BpeueHH TOK8 

Ha Y.it8JI8HHOI UHm8HH, B qaCTHOCTH.MB 8JU,!pa-11acTHU C 8HeprHett 

50,5 MaB, 6wro paBHO 30-40 UKA; HOHOB renuH-3 - 20 uKA H orp8HH

'qHB8JIOCb TennOCTOttKOCi'bD MHmeHett. Ko34Ji»HUH8HT BHnycKa _H3U~HMCH 

OT 60 % 'AJIH HOHOB BHCOKHX 3HeprH! 'A020 % 'ABH MOHOB HM3KHX, 

aHeprzl!. 

. J!n:H 100,% BIIB8'A8HHOro nyqKa rope30HT8Jll,HHfl 3UHTT8HC paBeH 

32 W•UPB'A, BepTHKamH&a· 8JIHTT8HC P8B8H 15 IDl•UPB'A • 

Pe3ymTHPYDIJ(He· napaueTpH UHKnOTPOH8 HS Ma! 1973 r •. npHB8'A8Hli 

. B T86HHU8 I. 

0CHOBIW8 peayJibT8TH 'AHCcepT8UHOHHO! pa60TH CBO'AHTCH K cne

'AYDIJ(8Jly: 

I. C03,it8H H C 15 MapTa 1972 r.·BcTynHJI B CTpott 'A6!CTByDIJ(HX 

YCKOPHTenel! H30XpOHH!il! UHKnOTpOH C perynzpyeuol aaeprzea HOHOB. 

2. IlpOB8'A8HO 8HaJIHTH'll8CK08 paCCUOTp8HH8 OCHOBHWC CBOl!CTB 

op6H i!OHOB B C8KTOpHOU MarHHTHOJIIlOJie, npH BT.OM.B ypaBH8HHRX 

'ABHE8HHH Y1lT8Hli qJI8Hl,I .itO qewepToro nopH,it.Ka UaJIOCTH BKJID'llHT8lIDHO. 

IloKa38HO, 'llTO npH onp8'A8JI8HHH ipa30BOI'O ~Hllt8HHH HOHOB Heo6-. . 

XO,itHJIO y'llHTW!aTb He TOlIDKO pa3HOCTb ue~y pa6011Hu H H30XPOHHHJI 

IlOJilD(H, HOH CKOpOOTb ee H3M8H8HHH. 

liCCJI8,itOB8HH OC068HHOCTH HaH60JI88 BaEHwt B 003.itaHHOU UHX

JIOTpOH8 p_e30H8HCOB, paccuoTpeao HX COBM8CTH08 ,it8l!CTBH8. IloKa3aHo, 

'llTO npH BH6paHHHX napaueTpax UHKJIOTPOH8 pe3DH8HCH npoxo,itHTCH"683 

cyll(eCTB8HHWC HCKallteHHI nyiuca. 

3. COCT8BJI8HH nporpauMH HS SBM, ll08BOJIRDIJ(H8 npOBO,itHTb np~KTH

'q8CKH Bee Heo_6XO'AHMH8 pacqeTH npH C03'A8HHH H30xpOHHOro UHKJIOTPOH8 
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Ta6J111na l 

0CHOBHH8 napaMeTpH 
H30%pOBHOro UHKJIOTPOH8 C peryJIHpyeMoA 3Hepr1eff HOHOB 

-liHCTHTjT8 H~epHoff ~H3HKH AKa~BMHH HBYK Ka38XCKOA CCP 

YcKOPH8MH8 HOHH, 3HeprHH (MaB) 
H ~H8ll880H perynHpOBSHHH 

npOTOHH 
HOHH reJIHH-3 
~effTOHH 
SJII,qis-qs en~ 

6;1-30,0 
18,6-62,0 
12,4-25,0 
24,8-50,5 -

BoaMOlltHO ycKopeHH8 ! ]ij)yrHx HOHOB 

TOK ny"IKe BHyTpH K8M8PH B HMnynce (MKA) 

TOK ny"IKe HS y~aneHHOA MHmeHH B HMllY11!,C8 (MKA) 

9MHTT8HC BHBe~eHHOro llY'IJK8 (IOl•Mps~) 
~JlH 100 % TOKa: ropH30HT8Jll,HHA 

BepTHKSJ!I,Hw! 

KoH8lJHHA pa~HYC ycxopeHHH (CM) 

n1aM8Tp llOJlECOB 31!8KTpOMSrHHT8 (CM) 

8aaop M8llt,1ty C8KTOPSMH (CM) 

'lHC1IOC8KTOPOB H HX yr:nOB8H npora:a:eHHOCT!, (rpa~) 

CnHP8Jll,HQCTl,_H8 KOH8lJHOM pa~Hyce (rps~) 

M8KCHM8JU,B8H r11y6HH8 B8PH8UHH 
~ p83IWX YPOBH8ff nona (%) 

0THOCHT8Jll,B8H B8JIHlJHH8 nepBoff H 
uopoLf rspKOHHK .uarHHTHoro nonH 
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160-1900 

90-200 

32 
15 

66,5 

150 

21,6 

3;60 

25 

20-30 

(4-5)•10""4 

'lHCJIO KpyrOBHX TOKOBHX 06MOTOK 
HS Kpumxy YCKOPHT81I!,HOA KaMepu 

'lHCJIO rapMOHHlJ8CKHX TOKOBHX 06MOTOK 
Ha KPWIUCY ycxopure:II!,HOA xa.uepu 

MSKCHM8ll1,H8H HH~yKnHH OCHOBHoro 
.uarHHTHOro llOJ!H B U8HTpe (xrc) 

MaKCHM8Jll,HSH MOl!IHOCT!, llHT8HHH 
OCHOBHOro 31!8KTpoMarH~Ta (KBT) 

M8KCHMSJll,H8H MOl!IHOCT!, llHTSHHH 
KOppeKTHPYE~X 06MOTOK (KBT) 

9 

6 

16,5 

300 

50 

'lHCJIO ~YSHTOB H HX yrnoBaa llPOTHX8HHOCT!, (rpa~) 2;180 

Aneprypa ~YBHTS (~JIH llY'IJK8 - CM) 

nusnaaOH H3M8H8HHH lJ8CTOTH 
YCKOPHE1!18M CHCT8MH (MI'!{) 

0T~8BS8M8H MO~OCT!, B'l-reHepsropa (KBT) 

Cnoco6 OTKJIOHBHHH H BHBO~a 
ycxopeHHHX HOHOB 

M8KCHM8Jll,HOe HSllPHlt8HH8 HS 
0TKJ10BHD1!18A CHCTeMe (KB) 

liCTOlJHHK HOHOB 

~8KTHlJ8CK8H pa6oTa YCTSHOBKH (qsc/ue~ena) 
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7 

8,5"-19,0 

250 

SneKTPOCT8THlJ8CKSH 
0TKJIOHHDlll8H CHCT8M8 
C H80~HOpO~HHM none11, 
xeneauHA 3Kpau 

70 

111eneBoro THns, 
BBO~HM!il 

ropuaoHTSJU,Ho 

138 



C peryn11pyeMott aaeprnett HOHOB, IlpoBe.IteH KOHTPOJlD norpemHOCTl1 Bli

q11cnnTenDHl,IX nporpaw. Bu6opou COOTBeTCTBYD~ero HHTepnonHllHOHHO-
' . 

ro MHOroqneHa cy~eCTBeHHO CHHJKeH8 OCT8TQqHaH norpemHOCTD Buqncne-

Hl1tt. 

4. Ha ocHOBBHHH npoBe.IteHHoro aHanuaa BOBMOlltH!D( norpemaocTel 

np11 uarHHTH!DC 113MepeHHHX Bu6paHa 11 C03.Il8H8 nonyaBTOMBTnecKaH 

Cl1CTeMa 11auepeHl1H 11H.IlYKllHl1 uarHHTHOro nonH 1130XpOHHOro lll1KJIOTPOH8. 

.llaHo odocHOBBHHe Bu6paHHott uarHUTHOI cTpyKTypu llHKnoTpoHa, 

np11Be.IteHU peaymTBTli q,opunpOBBHHH ero M8PH11THOro. nonH. 

ManaH norpemHOCTD npoBe.IteHH!D( uarHHTH!D( 11auepeH11tt noaBonnna 

Buq11cnl1TD OCHOBHUe napaMeTpli op6nT 110HOB C He06XO.Il11UOI .Ilnfl npaK~

Tl1KH TO"IIHOCTDD, 

5. Ocy~eCTBneHa cxeua ycxopeHHH B ll8HTp8JIDHOtt 06Jl8CTH lll1K

noTpOH8, aq,rl)eKTl1BHO padoTaD~8H npn paannqHwc aaeprnHX HOHOB, 

6. C03.Il8H8 CHCTeMa BhlBO.IlB, noaBOJIHDll{8H aq,q,eKTHBHO OTKJlOHHTD, 

BhlBO.IlHTD 11 TpaHcnopTHPOB8TD 110HH np11 paaJIH~HWC aaeprnHX. 

OCHOBHOe CO.Il8Pllt8Hl18 .IlHCCepT8lll1l1 .IlOKn8.ItHB8Jl0CD' HS Mellt.ItYHapo,n;;.. 

HID( KOH(j)epeHlll1IDC no ycKOpHTeJl!DI B .lly6He (1963 r.), reTJIHH6ypre 

(1966 r.), H8 BcecOD3HOM COBe~aHHH no H30XpOHHhll4 lll1KnOTpOH8M B 

AnMa-ATe (1967 r.)' Ha Tp8.TD8M BCeCOD3HOM COBell{8Hl111 no yc.1top2Te

JIHM aapa:11teHHl:IX qacTHll B MocKBe {1972 r.) H ony6n11.1toBaHo B pa6o

Tax [rl,12,13,14,16,18,19,20,21]. 

Bee pa60Tli BlinOJIHeHu B Ha6opaTOPHl1 rl)l13HKl1 ycKopHTemHHX 

npoueccoB ~HCTHTyTa H.Itepaol q,nanKH AH KaaCCP. 
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