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EynnaKoacKnll B.H. n np. 9 - 12198 

Cnuxpo<j,aaoTpou OIHU1. Pa6oTa II c0Bep1Ue11crnonau11e 
( III KBapTan 1978 r.) 

TTpnnon>1TC>1 CBeneun,i o pa6oTe cnuxpo<j,aaoTpoua OIH!ll n III KBapTane 
1978 r. " OCHOBHbie Ka'leCTBeHHbie xapaKrepHCTHKH ycKOflHTenn. OcyuiecTune1 
MenneHHhill BhlBOll ycKopeuuoro ny'!Ka ,inep B nnanaaoue a11eprn11 
200-400 MaB/nyKnou. naeTc,i KpaTKoe npencranneune o Kanane rpancnop
rupoBKH ny'!Ka H paaMepe nao6pa>K~HHSI. KoHCTPYKTHBllhle H3MeHeHHSI 
HOHH38UHOHHoro AaT'lHK8 IT03BOnHnH HCnonb30B8Th era B WHpOKOM llHll8MH

'leCKOM nnanaaoue unpKyn11pyIOWHX TOKOB ycKopeunux qacrnu n KaMepe 
ycKopnTen,i, OTOllBHHyB nepxanll npenen no nenn'lnH1,1 10 14 en.3n.aapMa. 
BueceHbl ll3MeHeHirn B aneKTpOHHyIO cxeMy CHHXpOHll30UHH CHCTeMI,I 
KoppeKUHH xapaKTepucrnK Marunruoro non·,. cunxpocjiaaoTpoua, 'ITO npnneno 
K yBeOH'ICHHIO naneJKHOCTH pa60Tbl CHCTeMbI. npu IIOMOllJH rnnpocTar11-
'leCKOro IIHBennpoBaHHSI nony'leHbl llBHHbie BepTHKBllbIIl,IX nepeMewe,rnll 
KBanpaHTOB CHHxpo<j,aaorpoHa, 'ITO II03BOOHOO nponeCTH pac'!eTl,I H nony
'IIITb Beilll'IHHbl HaKnOHOB KBB1.1paHTOB B pannanbl!OM H 031IMYTBllbHOM 
uanpaBneun11x. 

Pa6ora Bbmon~eua n na6oparopnu BhICOKHX anepruii 011.HII. 

Coo6weuue 061,enuueuuoro nucruryTa 11nepn1,1x uccnenoBaHull. lly6na 1979 

Buldakovsky V.N. et al. 

The Dubna Synchrophasotron. Operation and 
Improvement {the 3rd Quarter of 1978) 

9 - 12198 

Data are presented on the operation of the Dubna synchro-
phasotron in the 3rd quarter of 1978 during the acceleration of 
deutrons and a -particles. The beams of medium energy {several 
hundred MeV per nucleon) nuclei are of great interest for funda
mental and applied studies. A brief description is given of the 
slow extraction system at an energy of 200-400 MeV/nucleon and 
of the transportation channel. This permits the currents of the 
circulating beam to be measured up to 10 14 units of electr.charge. 
The reliability of the system is increased which . corrects the 
characteristics of the accelerator main magnetic field. Using the 
data on geodetic measurements on the shifts of the accelerator 

· quadrants, the calculation has been made which shows the slopes, 
of these quadrants. ' 

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

Communication of the Joint Institute for Nudear Research. Dubna 1979 

@ 1979 06r.eQBHeHH1JI BHCTB'l'J'T llll6PH1JJC HCcneQOBBHBI /ly6HB 

\ 
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1. BBE,l!EHHE 

H3 3annaHupoBaHHblX B III KBapTane 1978 r. 1087 'I: pa60Tbl 

CHHXpo4Ja30TPOHa 'Ha 3KCnepuMeHTllJlbHble ciiH3H1-leCKHe uccne.o;oBaHHJI 

H COBepweHCTBOBam1e YCKOpHTeJIJI 3aTpa11eHO 1023 " /94,1"/o/, 

B TOM 'IHCJie 11a 3KcnepHf.feHT ~ 732 "/67 ,3"/o/. Ha COBepweHCTBO" 

naHue - 291 " /26,80/o/. TexHonoru11ecKaJ1 no.o;roTOBKa 3aHnna 

39 " /3 ,6'1/o/, noTepH BpeMeHH no npH'IHHe npoCTOeB COCTaBHJIH 

25 "/2,3'1/o/. 
Ha npOTJl:lKeHHH ceaHca B cm1xpoq>a30Tpone YCKOPJIJIHCb ,neiiT· 

POHbl H a·'laCTHUbl. ,ll;nuTeJibHOCTb pa60Tbl H 3na11euue HHTeHCHB· 

HOCTH B HMnyJibCe npu KOHe'IHO_!i 3Hepnrn: 

,D;eHTpOHbl 

a-qacTHUbl 

520'" 

567" 
Cpe,nnee 3na11enue 

= 2,8xlO-6 Top. 

NK 

l,3xlO 11 

O,13xlO10 

NKmax 
3,0xl011, 
l,0xI0 10

. 

BaKyyMa B KaMepe yCKOpBTeJIJI - p = 

Ko:iqiqiuuueHT ucnOJib30BaHHJI ycKopuTeJIJl ,ll;JIJl qJH3H'leCKHX 3K" 

cnepuMeHTOB K = 1,34. 
Ilpo,o;oJDKanucb pa6oTbl no 

MO:lKHOCTeii CBHXpoq>a30TpoHa. 

,naJibHeiiweMy ucnOJib30BaHHIO B03" 

B mone i 97 8 r. 6bln ocyme CTBJieH 

Me.o;neHHblH BblBO,n /MB/ yc1<0peHHoro ny11Ka H.o;ep B .o;uana3oue :iuep

ruii 2OQ-;-4OO M3B Ha HYKJIOH. Ilpone,nena Hana.o;Ka KaHana TpaH· 

cnopTBPOBKH H nony11e1ibl nepBble 3KCnepuMeHTaJibHble pe3yJibTaTbl 

Ha BblBe.o;eHHOM ny11Ke JJ:,nep 111. 

BHeCeHbl B3MeHeHHJI B KOHCTPYKUHIO HOIIB3aUHOHHOr0 ,naT'IBKa 

HC,ll;-2 - npo3pa'IHblH ,naT'IBK 121 - c uenbro pacwupeHHH ,nuana-

3oHa ero npuMeHeHH11. 
IlpaKTHKa 11eTblpex JieT pa6oTbl C 3JieKTPOIIHKOH CHCTeMbl yn

panneHBH B 4>opMBPOBaHJIJ1 TOK0B ,D;JIJI KoppeKTBpODaHIIJl xapaKTepu-
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CTHK rnaBH0ro MarHHTHoro Il0JIJI yCK0pHTeJIJI - P3Ml1-2 131 Il0Ka-

3aJia, 'ITO B cxeMe CHHXP0HH3aUHH, BhlDOJIHeHHOH Ha 3JieMeHTax 

'leTwpexcnoiiHOH CTPYKTypw, Il0JIBHJiaCh HeCTa6HJihHOCTh BpeMeHH 

3a,11,ep)l(KH H Ha6mo,11,aJIOCh HC'le3H0BeHHe BhIX0,11,H0ro HMDYJihCa. 

B CHCTeMy KoppeKUHH xapaKTepHCTHK MarHHTH0ro D0JIJI BHeCeHW 

H3MeHeHHJI, Il03B0JIHBWHe ycTpaHHTh 3TH He,11,0CTaTKH, 'ITO npHBeJI0 

K yBeJIH'leHHIO Ha,11,e>KH0CTH CHCTeMw. 

B HaCT0JIIUee BpeMJI CHHXpoipa30TPOH OH.HM KpoMe CHCTeMhl 

BWC0K0T0'IH0ro HHBeJIHP0BaHHJI 0CHaIUeH H rH,11,pOC!aTH'leCKOH CHC

TeMOH HHBeJIHp0BaHHJI, Il03BOJIJIIOIUeii onepaTHBH0 pewaTh B0ilP0Chl 

K0HTp0JIJI Il0JI0>KeHHJI 3JieKTP0MarHHTa /3M/ ycKopHTeJIJI no ,11,aH

HWM 24-x ,11,aT'IHK0B /41.. Pac'leThl, BhlD0JIHeHHhie Ha 0CH0BaHHH 

HH!pOpMaUHH 3TOH CHCTeMW, Il03B0JIHJIH Il0JIY'IHTh BeJIH'IHHhl pa

,11,HaJibHWX H a3HMyTaJibHhlX HaKJI0H0B KBa,11,paHT0B 3M YCK0PHTeJIJI. 

2. BT0P0H KAHAJI ME,l!JIEHH0I'0 Bb/B0,l!A 

llYl/KA YCK0PEHHbIX l/ACTH1' 
H3 CHHXP0'1>A30TPOHA ,l!JI.R 3HEPI'HH 
200·:400 M3B/HYKII. 

CyiuecTBYIOIJ-lee Ha YCK0pHTeJie pacnoJI0)KeHHe 06opy,11,0Bal!HJI 

II03B0JIHJI0 BhI,11,eJIHTh . ,11,JIJI HOBO ii CHCTeMhl Me,11,neHH0ro BhlB0,11,a 

rrpHMOJIHHeHHhlH y'laCT0K K0JibUa. B KOTOphlH HH>KeKTHpyeTCJI rry

'I0K 'laCTHU H3 JIHHeiiHoro YCK0pHTeJIH, H He06XO,ll,HMhlC 3KCrrepH

MeHTaJibHWe IIJI0IUa,IJ,H B Koprryce 1.6. PaHee 3T0 HarrpaBJieHHe HC

II0Jlh30BaJI0Ch ,11,JIJI BWB0,11,a H TpaHcrropTHP0BKH rry'IK0B Jl,11,ep 3Hep

rHeii HeCK0JihK0 I'3B Ha HYKJI0H H ,11,JIHTeJILHOCThlO BWB0,11,a rropH,11,Ka 

500 MKC B 3KcrrepHMeHTaX C ll'y3WpbK0BhlMH KaMepaMH ,;;.,_ Me,11,

JieHHWH BhIB0,11, B ,IJ,Harra30He cpe,11,HHX :rneprHii Bhlll0JIHeH cne,11,yIOIUHM 

o6pa30M. YBeJIH'leHHe 'laCT0TW 6eTaTpOHHWX KOJie6aHHH ,11,0 pe30-

HaHCHoro 3Ha'leHHJI npoHCX0,11,HT B pe3yJihTaTe BKJIIO'leHHJI T0Ka 

B rpa,11,HeHTHhie IIOJIIOCHWe· o6MOTKH CHHxpoipa30TPOHa. B M0MeHT 

,11,0CTH>KeHHJI T0K0M 3Ha'leHHJI 5,5 A CK0P0CTh ero pocTa 3aMe,11,

JIJ1eTcJ1, H Me,IJ,JieHH0e HapacTaHHe ,11,0 13 A C03,IJ,aeT YCJI0BHJI ,11,JIJI 

nonHoro BBo,11,a B pe3oHaHc' Bcex ycKopeHHhIX qacTHU. ,ll;nH o6ecrre

'leHHH ,11,0CTaT0'IH0 6WCTporo npHpocTa aMIIJIHTY.11. K0Jie6aHHH H 60Jih

weii rny6HHhl 3a6poca IIY'IKa 'laCTHU B cerrTyM-MarHHT 3Ha'leHHe 

T0Ka B o6MOTKax BTOpoii rapM0HHKH CeKCTYII0JihH0ro B03MYIUeHHJI 

,11,0JI)l(H0 6WTh 90 A. CenTyM-MarHHT pacnono>KeH B rrpHMOJIHHeHHOM 
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y'laCTKe K0JihUa ycKopHTeJIH - yqaCTKe HH>KeKTHP0BaHHJI. XapaKTe

pHCTHKH MarHHTH0r0 II0JIJI CHHxpoipa30TPOHa .ziaroT B03M0>KH0CTh 

ocyiue CTBHTh 3a6poc IIY'IKa 'laCTHU B cerrTyM- MarHHT, pacrrono -

>KeHHhlH BHe pa6oqeii o6JiaCTH Ha pacCT0JIHHH Ro= 600 MM OT 

ueHTpaJibHOH op6HTW. 3TO 1103B0JIJleT Bhlll0JIHHTh MarHHT Herro,11,

BH>KHWM. Ily'IOK 'laCTHU 0TKJI0HJleTCJI cerrTyM-.MarHHT0M K Hapy>KHOH 

CTeHKe BaKyyMHOH KaMepw H BhIX0,11,HT H3 K0JibUa ycK0PHTeJIJI 

B KoHue nepBoro KBa,11,paHTa / puc. 1/. 
KaHaJI TpaHCII0PTHP0BKH BWBe,11,eHHoro IIY'IKa 'laCTHU BKJUO'laeT 

B ce6JI 5 KBa,11,pyrr0JihHhlX JIHH3 H 4 Il0B0p0THWX MarHHTa. ronoBHOH 

,11,y6neT /JIHH3W MJI-15 H MJI-16/ ¢opMHpyeT H306pa>KeHHe B ropu-

30HTaJihHOH IIJI0CK0CTH rrepe,11, MarHHT0M CII -10 H B BepTHKaJibHOH 

IIJI0CK0CTH - B ueHTpe JIHH3W 9MJI -17. 3Ta JIHH3a C>KHMaeT rry'I0K 

'laCTHU B ropH30HTaJihHOH IIJIOCKOCTH TaK, 'IT06hI OH BX0,11,HJI 6e3 

II0Tepb B KOHUeBOH ,11,y6JieT /JIHH3W MJI-17/. ,ll;JIH II0Jiy'leHHJI 6onee 

paBH0MepHoro rrpocTpaHCTBeHHoro pacrrpe,11,eneHHH qacTHU B rry'IKe 

Ha 3KcrrepHMeHTaJihHOH ycTaH0BKe B M~CTe rrpoMe>KyT0'IH0ro H30-

6pa)KeHHJI B ropH30HTaJihHOH IIJI0CK0CTH ycTaH0BJieH K0JIJIHMaTop. 

KOHUeBOH ,11,y6neT JIHH3 ¢opMHpyeT IIY'I0K ,11,JIJI BB0,11,a B 3KCrrepHMeH

TaJihHYIO ycTaH0BKy. Pa3Mepbl IIY'IKa B 3aBHCHM0CTH OT YCJIOBHH 

rrpoBe,IJ,eHHJI 3KCllepHMeHTa MoryT 6hITh H3MeHeHbl B rrpe,11,enax 

OT lOxlO MM 2 ,11,0 15Oxl5O MM 
2 

. . 
" 

3. ,l!HAI'H0CTHKA IIYl/KA l/ACTH1' 

IlpoBe.11.e.HO HCCJie,11,oBaHHe pa60Thl H0HH3aUH0HHoro ,11,aT'IHKa 

HC,ll;- 2, ycTaH0BJieHHOro B 1- M rrpHMOJIHHeHHOM npoMe>KyTKe K0Jib

ua CHHxpoipa30TpOHa, npH ycKopeHHH ny'IK0B np0T0H0B H ,11,eiiTpo

H0B, T .e. npH BeJIH'IHiie UHPKYJIHpyroiuero T0Ka ,11,0 10
14

e,11,.3n.3apH

,11,a. ,ll;JIH pacwHpeHHJI ,11,HHaMH'leCK0ro ,IJ,Hana30Ha ,11,aT'IHKa 6e3 H3-

MeHeHHJI pe>KHMa pa6oTW CHCTeMbl ocyiuecTBJIJIJI0Ch ocna6neHHe 

CBeT0B0ro Il0T0Ka nyTeM. ycTaH0BKH Me>K,11,y CBElTOB0,11,0M H ·c1>3Y 
Ha6opa TeMHhlX nneH0K c KaJIH6poBaHHhlM ocna6neHHeM. IlpH pa6o

Te Ha npoT0Hax BeJIH'IHHa K03!p!pHUHeHTa ocna6neHHJI 6bIJia BhI6pa

Ha paBHOH 1000, npH 3T0M HanpH>KeHHe K0JIJieKTopa - 25 KB, 
a HanpH)KeHHe cl>3Y - 1100 B. IlpH rrepexo,11,e Ha ,11,eiiTpOHW HanpH

>KeHHe cl>3Y 6wno yBeJIH'leH0 ,11,0 .1350 B npH coxpaHeHHH 0CTaJih

HhlX napaMeTp0B. 
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Ha puc. 2 npuBeAeHa ocuuJIJJorpaMMa c umpopMauueii o uupxy

JIHpyio~eM nyqxe AeiiTpOHOB. ~opMa curuana OT HOHH3aUHOHHoro 

AaTqHKa /6/ UOKa3LrnaeT, qTo npH AaHHOB uacTpoiiKe AO B3aHMO

AeBCTBHJI nyqxa AeBTPOHOB c 6eTaTpOHHOB MHWeHLIOHMenu MeCTO 

UOTepu HHTeHCHBHOCTH nyqxa ~ 20o/o. 
IIpoBeAeHHLIB ceaHC noKa3an BLICOKYIO IlOMexoycToiiqHBOCTL 

CHCTeMLI, oco6eHHO B o6nacTH HH3KHX 3Hepruii, qTo CBJl3aHo 

C xopoweii 3KpaHHPOBKOii KOJIJJeKTOpa OT TepxeMLIX qacTHU H npo

AYKTOB BX B3aHMOAeBCTBHJI. 

Puc. 2. Oc14u.1111ozpaMMa 1<eaau6e111a111poHHozo pexuMa yc1<opeHHblX 
oeil111p0Hoe. a - 11101< nocAe e111opozo noeopo1111iozo M·azHu111a, 6 -
14up1<yAupy101J1Uil 11101< e 1<aMepe cuHxporjjaao111poHa /cuzHaA c npo
apattHozo 0alJl'IUKa - HC,l(-2/, 6 - CUZHaA C 6e111a111pOHHOU MUIUeHU. 

,,> 

4. CHHXPOHH3Al.(HJI CHCTEMhl KOPP!3KaHH 
MAI'HHTHOI'O IIOJIJI CHHXPOIPA30TPOHA 

IIpHMeHeirne MHKpocxeM 155-ii cepHH, TpaH3HC,TOpOB H THpH

CTOpOB Il03BOneno C03AaTL cxeMy BLICOKOH HaAe>KHOCTH AnJI ynpaB

neHHJI H cpopMHpoBaHHJI TOKOB · B cecTeMe P3MH-2, npeAHa3HaqeH

Hoii AnJI KOppeKTHpOBaHHJI MarHHTHOro nonJI CHHXpoq>a30TPOHa 
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/puc. 3/. Ha MHKpocxeMe .l:U H TpaH3HCTOpe Tl co6paH BHyTpea

HHH reaepaTop, pa60Ta10iuHH C qacTOTOH UHKJia, "ITO ,!laeT B03MO)K" 

HOCTh BeCTH HaJia,!lO"IHYIO pa6oTy BO BpeMJI OCTaHOBKH YCKOPHTeJIJI. 

s, S11 

'i"-~-"' 

+S SU 

I 
+5 

"'" 
" .in~ .. ~·- r7e !f7,~ ~I JV 

~ I 'f"""-' 
A 

~ l 

OHK 
A 

~5E 
+S 

I ·,t~'TI"". -

l..:j~ 1-Puc. 3. CxeMa CUHXPOHU3Ql,/UU 

K!6cuc111eM&1 1<0ppeK1.1uu xapaKme -

PUC1/IUK MaZHU111HOZO nOAJI. 

B cxeMe HMeeTCJI ,I:IBa 0,!lHHaKOBhlX KaHana /pa60"IHH H pe3epB· 

HhlH/. OnHWeM pa6oTy O,!lHOro H3 HHX. CHrHaJI 3anycKa qepe3 

cxeMy orpaHH'leHHJI H HHBepTop /lJ.2.1/ nocTynaeT Ha O,!lHOBH6pa

TOp pa3peweHHJI /11.3/, r,!le Bhlpa6aThlBaeTCJI CHrHan 6JIOKHPOBKH 

BXO,!la .!lJIHTeJihHOCThlO 7 c. 3TO C,I:leJiaHo ,!lJIJI Toro, "IT06hl nocTy

na10mHe noMeXH He MOrJIH B03,I:leHCTBOBaTh Ha pa6oTy CHCTeMhl 

KoppeKUHH • ocymecTBHTh BTOPH"IHhlH 3anycK. CHrHaJihl C BhlXO,!la 

ll,2.2 H ll,2.3 nocTynalOT Ha YCHJIHTeJIH MOlllHOCTH /T2 H T3/ H Ha 

BXO,!l O,!lHOBH6paTopa 3a,!lep>KKH /11.4/. YcHJIHTeJIH MOIUHOCTH He· 

o6XO.!lHMbl ,!lJIJI qiopMHPOBaHHJI KOpOTKHX HMilYJihCOB Hanpa>KeHHJI 

20 B Ha HH3KOOMHhIX Harpy3Kax. no BpeMeHH OHH COBila,!lalOT 

C HMilYJihCOM Ha"laJia UHKJia pa60Thl YCKOpHTeJIH H MoryT 6hITh 

HCilOJlb30BaHhl ,!lJIJI 3anycKa HeCKOJlhKHX ycTpOHCTB: HH.!lYKUHOH· 

Horo MarHHTOMeTpa, 3BM, H3MepHTeJIH TOKOB KOppeKUHH H .!lP, 

O,!lHOBpeMeHHO. O,!lHOBH6paTop 3a,!lep>KKH /11.4/ Bhlpa6aThIBaeT HM· 

8 

nynhc, ,!lJIHTeJibHOCTh KOTOporo MO)KeT peryJIHpOBaThCJI B npe,!lenax 

60 MC. 3a,!lep)KaHHhIH HMilYJihC 0,!lHOBH6paTopa YCHJIHBaeTCJI TpaH· 

3HCTOpOM T4 H THpHCTOPOM TCl. lfcnoJih30BaHHe THpHCTopa npo

,!lHKTOBaHO Heo6XO,!lHMOCThlO 0,!lHOBpeMeHHoro 3anycKa 32-x pe

ryJIHpyeMhlX HCTO"IHHKOB TOKa CHCTeMhI KOppeKUHH IlOKa3aTeJIJI n 

H a3HMyTaJihHOH aCHMMeTpHH MarHHTHOro IlOJIJI CHHXpoqJa3oTpOHa. 

5. I'EO/l,E3H.JI 

npH IlOMOlllH CHCTeMhl rH,!lpOcTaTH"leCKoro HHBeJIHpoBaHHJI 6hIJIO 

npoBe,!leHO 3 UHKJia H3MepeHHH, npHXO,!lJlll{HXCJI Ha ce30HHhie H3 • 

MeHeHHJI YPOBHJI rpyHTOBhIX BO.!l, KOTOphte 6hIJIH npe,!lBapHTeJihHO 

onpe,!leJieHhI CHCTeMOH BhlCOKOTO"IHOro HHBeJIHPOBaHHJI. no ,!laH· 

HhlM H3MepeHHH C,!leJiaH "IHCJieHHhIH pac"leT H noJiy"leHhI BeJIH"IHHhI 

pa,!lHaJibHhlX H a3HMyTaJihHhIX HaKJIOHOB KBa,!lpaHTOB 3M. 3a 6a30-

BhIH ,!laT"IHK npHHJIT ,!laT"IHK 1-1 / puc. 4/, pacnoJIO)KeHHhIH B ropH· 

30HTaJihHOH IlJIOCKOCTH, K0TOpaH npHHHMaeTCJI 3a 6a3oBylO. Bee Bhl" 

"IHCJieHHH B Ka)K,!lOM UHKJie H3MepeHHH npoBO,!lHTCH OTHOCHTeJibHO 

nepBoro ,!laT"IHKa /1-1/, 0TMeTKa KOT0poro npHHHMaeTCH 3a Hy

neBylO, a OCH K0Op,!lHHaT 6a30BOH IlJIOCKOCTH noBopa"IHBalOTCH 

I 

Puc. 4. CxeMa111u11ecKoe u306paxeuue Keaopaumoe cuuxpo¢a30-
111poua u pacnoAo.:vceuue zuopoc111amu11ecKux oa11111uKoe. 
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TaK, 1no6b1 ocb x coana,nana c pa,nuanbHbIM HanpaaneHHeM Ha· 

KnoHa KBa,npaHTa, a OCb Y • C a3HMYTanbHbIM. 

Pa,nuanLHbIH HaKnOH KBa,npaHTa Bbl'lHCJIJleTCJI no <l>opMyne 

H2 -_(H 1+H 3)/2 
a = 

R r 
·p 

a3HMyTanbHblH HaKnoH - no <l>opMyne 

H1-H3 ,. 
aA= d ·p 

3,necb H1 H H 3 - noKa3aHHJI ,naT'IHKOB Ha Topuax KBa,npaHTa Ha 

BHyTpeHHeM pa,nuyce YCKOpHTenJI /MM/, H2 - noKa3aHHJI cpe,nHero 

,IlaT'IHKa, HaX0.IIHmeroCJI Ha Hapy)l(HOM pa,nuyce KBa,npaHTa /MM/. 

r = 9200 MM - nepneH,nHKYJI~p K npH~oii, npoxo,nJimeii 11epe3 

,naT'IHKH H1H H3, d = 32500 MM - paCCTOJIHHe Me)l(,IIY ,naT".'HKaMH 

H 1 H H3 • IlpH onpe,neneHHH pa,nuanbHbIX H a3HMyTaJibHblX HaKJIOHOB 

KBa,npaHTOB ycnoBHJIHCb C'IHTaTb, 'ITO Ka)l(,IlblH KBa,npaHT ne,neT 

ce6J1 KaK e,nHHoe uenoe. 

HyMepauHH ,naT'IHKOB Ha KBa,npaHTax npou3ne,neHa no xo,ny 

ny11Ka. 

IlpuMe'laHue. B npe,nbI,nymeM coo6meHHH o pa6oTe H coaepweH

CTB0BaHHH CHHxpo<l>a3oTpoHa 0HRH /lie3Horux IO.,[J;. H ,np., 0HRH, 
9-11765, ,[J;y6Ha, 1978/ 6blnH npuae,neiibl pe3yJibTaTbI H3Mepemiii 

MarHHTHoro nonH po I I KBa,npaHTe 3M. nony11eHHble C n0Momb10 

.IIBYX THnOB ,naT'IHK0B, O,IIHH H3 KOTOpbIX /,naT'IHK Xonna/ no,npo6Ho 

onucaH B npenpHHTe OHRH, 13-11603, ,[J;y6Ha, 1978, anrnpLI 

C.A.,[J;onruii, A.A.KyKyWKHH, IO.B.KynuKoB, r.II.HuKonaeacKuii , 

M.H.RuyTa. 
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