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BBE,l\EHHE 

Bonpoc~ ¢opMHposaHH~ MarHHTH~x noneH s a,qreaaropax c Meran
nH4eCKHMH CTeHKaMH paCCMaTpHBanHCb BO MHOrHX pa6orax11-4~ 8 a,q
re3aTope npoTOTHna KYTH 11 ·2/ MarHHTHoe none co3,qaercR c noMo~b~ 
HMnynbCHbiX MHOrOBHTKOBbiX TOKOBblX KaTyWeK, pacnono>KeHHbiX BHe 
TOHKOCTeHHOH MeTannH4eCKOH BaKyyMHOH KaMepbl. CnO>KHOCTb ¢opMHpo
BaHH~ rpe6yeMoro npocrpaHCTBeHHoro pacnpe,qeneHHR nonR B TaKOH 
KdMepe 3aKn~4aeTCR B HanH4HH 3Hd4HTenbHblX ¢a30BblX CABHrOB Mar
HHTHOrO nonfl H ero npOH3BO,qHO~ no pa,qHyCy, KOTOp~e npHBO,q~T K 
CHnbHOMY ornH4H~ noKa3aTenR cna,qa nonR or ero 3HalleHH~ e cso-
6o,qHoM npOCTpaHCTBe. ,l\nR yMeHbWeHHfl ¢a30B~X HCKa>KeHHH nonR npH 
B~fipaHHOM MaTepHane KaMepbl HeOfiXOAHMO yMeHbWdTb 4dCTOTy BHeWHe
ro nonR HnH ron~MHY creHoK KaMep~. nepsbiA cnoco6 se,qer K ysenH-
4eHH~ BpeMeHH KOMilpeCCHH KOnb~a, BTOpOH HMeeT orpaHH4eHHR H3-3d 
CJlO>KHOCTeA o6ecne4eHHfl MexaHH4eCKO~ np04HOCTM KaMepbl H TeXHOno
rH4eCKHX Tpy,qHOCTeH ee H3rOTOBneHHR. 

Bbi60p KOHCTpyK~HH KaMepbl a,qre3aTopa 13 •41 C TOnCTbiMH CTeHKdMH, 
pacnonO>KCHHbiMH Ha 60nbWOM paCCTORHHH OT r-TpaeKTOpHH KOnb~a, 
ofiycnoeneH, C 0,(\HOH CTOpOHbl, HCTOpH4eCKH cnO>KHBWeHCR cne~H¢HKOH 
MO,qenH KonneKTHBHOro yCKOpHTenR, C ,qpyroA - o6ecne4HBdeT B03MO>K
HOCTb Gonee 6blcrporo cmaTHR Konb~a no cpaeHeHH~ c a,qreaaropaMH 
THna KYTH 11 ~ HMnynbCHble KarywKH MarHHTHoA cHcTeMbl a,qreaaropa 
>KeCTKO 3dKpenneHbl Hd ero MdCCHBHbiX TOp~eBblX CTeHKax, B pe3yJlb
TdTe Yero o6ecne4HBaercR npocrora H y,qo6crso c6opKH-pa36opKH 
KaMepbl, CB060,qHblH ,qocryn K n~6oMy yany BHYTPH Hee H BblCOKdR T04-
HOCTb ~CTHpOBKH KaTyWeK. 

0TMeTHM e~e o,qHy oco6eHHOCTb a,qreaaropa /3/ 13 ~ HMnynbcHoe 
MarHHTHoe none KaTyweK MarHHTHoi::t CHCTeMbl a,qreaaropa 11 3a~«aro" 

BHyTpH TOJ1CTOCTeHHOH d3HMYTd11bHO-CHMMeTpH4HOH BaKyyMHOH KdMepbl. 
Orc~,qa cne,qyeT, 4TO MaCCHBHble MeTannH4eCK11e ¢naH~bl, narpy6KH 
H KOHCTpyK~HH, llpHMeHReMble ,qnR BBO,qa ny4Kd B a,qre3dTOp H Kpen
neHMfl AHdrHOCTH4eCKHX YCTpOHCTB, npaKTH4eCKH He HCKd>Kd~T MarHHT
HOe none BHYTPH a,qre3aTopa. ,l\nR yMeHbWeHHR rapMOHHK nonR, o6yc
JlOBneHHblX fionbWHMH OTBepCTHFIMH B o6e4dHKe, Bblpe3dHHbiMH ,qnfl Ba
KYYMHOH OTKd4KH, OHH /OTBepCfi.UI/ 6~nH 3aBapeHbl TOHKHMH nonocKdMH 
Me,qHbiX WHH, pacnOJ10>KeHHbiMH BAOilb 06pa3y~~eA KaMepbl. 8 peaynbTcTe 
3TOrO BdKYYMHaR np03pd4HOCTb OTBepCTHH yMeHbWHndCb He 6onee,4eM 
Hd 10%, a d3HMYTdnbHble rapMOHHKH 11011R yMeHbWHnHCb Hd pa,qHyCe HH
>KeKI.IHH ny4KOI C 1 0% ,(\0 < 0, 5%. 

npH Bblfiope MdTepHana M TOn~HH~ CTeHOK KaMepbl a,qre3dTOpa /3/ 
Y4MTblsanocb rpe6oaaHHe 3H~4Hre'fu:.-.=ror-o- 3KpaH~~pos:a)il;j"~rHHTHoro , .. . . ·, ,. I 
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nonH ycKopH~~e~ c~cTeMbl. nogpo6Ho 3TOT oonpoc paccMaTp~oaeTCH 

oo II pa3gene. 
YMeHbWeH~e BpeMeH~ KOMnpeCC~H KOnb4a B agre3aTope /3/ no 

cpasHeHH~ c agre3aTopoM KYTH no3BOnHeT CHH3HTb Tpe6oaaH~H Ha 

yposeHb saKyyMa s KaMepe. 
8 HaCTOH~eM C006~eHHH pacCMOTpeH~ OCHOBH~e pemHM~ pa6o~~ MO

genH KOnneKTHBHOrO YCKOpHTenH H npHBegeHO OnHCaHHe napaMeTpOB 

MarHHTHO~ CHCTeM~, o6ecne4HBa~~e~ Tpe6yeM~e xapaKTepHCTHK~ nonH 

gnH Kamgoro pem~Ma. 
. npoBOAHTCH cpaBHeHHe pac4eTH~X/S/H H3MepeHH~X pacnpegeneHH~ 
nonH, npoaHanH3HpOBaH~ OCo6eHHOCT~ pa60Tbl KOMneHCHPY~~e~ CHCTe

Mbl. Bbl6paHa H BHegpeHa KOMneHCHpy~~aH CHCTeMa, CHHma~~aH ypo

BeHb HCKameHHH nonH agre3aTopa B o6nacTH cmaTHH Konb4a go gony

CTHMO~ BenH4HHbl. 

I. PE~HM~ PA60T~ MOAEnH KOnnEKTHBHOrO YCKOPHTEnH 

KoHCTpYK4HH KaMep~ agre3aTopa /3/ H MarHHTHaH CHCTeMa MOgenH 

KOnneKTHBHOro yCKOpHTenH 13 •4/ B~6HpanHCb C y4eTOM o6ecne4eHHH 

3KCnepHMeHTOB no HHmeK4HH, cmaTH~, B~BOgy H ycKOpeHH~ 3neKTpOH

~~X H 3neKTpOHHO-HOHH~X Kone4. npH pac4eTe MarHHTHOA CHC~eM~ H 

B np04ecce ee C03gaHHH M~ CTpeMHnHCb o6ecne4HTb MaKCHManbHY~ 

aBTOHOMHOCTb Kamgoro pemHMa. 

I. I. HHmeK4HH 

HHmeK4HH ny4Ka s agre3aTop npo~cxogHT B cna6o$oKYCHPY~~ee 

MarHHTHOe none, HMe~~ee nnocKbCTb C~MMeTpHH /Meg~aHHy~ nnocKOCTb/. 

, none HHmeK4HH C03gaeTCH /eM. PHC.1/ ABYMR TOKOB~MH KaTyWKaMH 

1n ~ 1'n nocTOHHHoro nonR (H~). I~}mcon~). pacnonomeHH~MH cHapymH 

K~Mep~ agre3aTopa, H 4~T~pbMR OgHOBHTKOB~MH KaTyWKaMH 6~CTporo 

HMnynbCHoro nonR /16, 1'6, 26, 2'6/, pacnonomeHHbiMH BHYTPH sa

KYYMHOA KaMepbl. HHmeK4~R ny4Ka gn~TenbHOCTb~ Tn= 30 He s agre-

3aTop npOHCXOAHT Ha 3agHeM $pOHTe HMnynbCa 6biCTporo nonH, OC4Hn

norpaMMa KOToporo npHBegeHa Ha pHc.2. CMe~eHHe ny4Ka no pag~ycy 

Ha ~r = 1,5 CM 3a BpeMR 060pOTa, Heo6XOgHMOe gnH OTBOga ny4Ka 

oT HH$neKTopa B KOH4e nepsoro o6opoTa, o6ecne4HBaeTCH 3a c4eT 

yMeHbWeHHR cpegHero nonR H ysenH4eHHR nonR Ha op6HTe HHmeK4~~ 

/HanpasneHHe 6~cTporo nonR Ha pagHyce HHmeK4H~ npoTHBononomHo 

HanpasneHH~ noCTORHHOro nonR/. PaC4eT HHmeK4HOHHO~ CHCTeMbl H 

Tpe6oBaHHR K CHCTeMe $OpMHpOBaHMR 6WCTporo nonR npMBegeHW B pa-

6oTe15~ 3geCb OTMeTHM, 4TO, Ha4HHaR C MOMeHTa BpeMeHH, KOrga 
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senH4MHa 6wcTporo nonR cTana.pasHo~ Hyn~ /KoHe4 HMnynbca 6~cT- ·~ 

poro nonR/, ny40K oKa3wsaeTcH 3axsa4eHHwM Ha op6HTY pagHyca r 0 

H npogonmaeT cy~ecTBosaTb B nocTORHHOM none. PagHYC r 0 s ganb-

HeAweM 6ygeM Ha3wBaTb pag~yCOM 3aXBaTa. 3KcnepHMeHTW C ny4KOM 
• 

2 

IK Iff ~ K pa Jhl K'f 

'~~ 1 ---m ··'" • I • 
1r ••r . . .. 

1 zr tr • ,, 

1·~· • J • 
1
T. 

1
' 11 - " I .Atoa!JIIb J!.!'oiJJJAb 

*-· . . . 

.. 
'J. • • • .. • . +---

... I ,_ • 
• • 5 

t'K 

~ coAeHoua 

181 
•• •t ..... 

rliD .L meil 
Kii..U,pa a'dffJIYT'O,Pl1 

I 

0 100 200 r (ClUJ 

Puc. I. BnoK-cxeMa ycTaHoBKH: 1-16 - HMllYJibCHbJe KaTywKH 

n.RTH cTyneHeli MarHHTHOH cucTeMbl ap;re3aTopa; In, I"n -
KaTyruKH nocTO.RHHoro nonH; IK, l .. K - KoMneHCHpyw~e Ka

TYWKH; 16, 1'6, 26, 2'6 - BHTKH 6~CTpOI'O DOJIH. 
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PHc.2. Oc~HJIJlorpaMMa H~nynbca 

6bJCTpOI'O DOJI.R, 
PHc.3. Ocu;HJIJlorpaMMa HMnynbca 
3axsaTa. 

noKa3anH, 4TO npH onTHManbHbiX pem~Max c~cTeM~ ~HmeK4~~ 3Ha4eHHe 

pag~yca 3aXBaTa no H3MepeHHRM HHAYK4HOHHWMH gaT4HKaMH H no CHr

HanaM C ~3Y npH BbiCagKe ~Onb4a Ha 4HnHHgp ~apageH COCTaBnHeT 

31~1 eM. TMnM4HaH OC4MnnorpaMMa MMnynbca ~axsaTa c HHAYK4HOHHO

ro gaT4MKa noKa3aHa Ha pHc.3. Bonpoc~ $opMMpooaHHR HMnynbca 6wcT

poro nonR H H3MepeHHR napaMeTpOB 3aXBa4eHHOro ny4Ka Tpe6y~T OT

genbHOrO paCCMOTpeHH~. 
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1.2~ CmaTMe s none KaTyweK aAreaaTopa 

AanbHe~wee cmaTMe Konb~a oT paAMY~a r0 AD paAMyca r 1 = 6 eM 
npOMCXOAMT B MeAM8HHO~ nnOCKOCTM aAreaaTopa B HapacTa~~eM BO 
speMeHM MarHMTHOM none, KOTopoe coaAaeTcR npM nocneAOBaTenbHOM 
BKn~48HMM KaTyweK /1+4/ nepBO~ CTyneHM M KaTyWeK /5,6/ BTOpOH 
CTyneHM cmaTMR, B none KaTyWeK hepBOH CTyneHM M noCTORHHOro no
nR o6ecne4MBaeTCR cmaTMe KOnb~a oT paAMyca r0 = 31 CM AD paAMY
ca r = 11 CM. KaTyWI<M BTOpO~ CTyneHM BKn~48~TCR B MOMeHT BpeMe
HM t, KOrga KOnb~O ADCTMraeT P8AMYC8 f = /17+18/ CM. Pac4eTH8R 
r-n -TpaeKTOpMR AnR r0 = 36 eM npMBeAeHa s/41. CpasHeHMe M3Me
peHHO~ TpaeKTOpMM KOnb~a C paC4eTHO~ npM cmaTMM B nepBO~ CTyne
HM npM HanpRmeHMM Ha KOHAeHC8TOpaX Ul = 10 KB nOK838HO Ha pMC.4. 
3AeCb 0Tpe3K8MM npRM~X noKa38HO BpeMR B~CaAKM KOnb~a Ha ~MnMHAP 
$apfAeR, nepeMe~a~~MHCR no paAMYCY. BpeMR B~CaAKM M3MepRnocb 
no AnMTenbHOCTM MMnynbCOB TOpM03HOrO M3ny4eHMR C $3Y MnM 3neKT
pM4eCKMX CMrHanOB C ~MnMHApa $apaAeR, pa6oTa~~ero B TOKOBOM pe
mMMe. CnnowHaR KpMBaR Ha 3TOM pMCYHKe AaeT pac4eTHDe pacnpeAe
neHMe nonR AnR r0 = 32 eM, npM4eM aMnnMTYAa TOKa s KaTywKax 
nepBOH CTyneHM Bbt6paHa C y4eTOM nony4eHMR KOHe4HOrO M3MepReMOrO 
paAMYCa r = 12,5 CM. Heo6XOAMMOCTb TaKOH HOpMMpOBKM o6ycnosneHa 
nnOXO~ T04HOCTb~ M3MepeHMR a6con~THOrO 3Ha4eHMR TOKa B KaTyWKaX 
nepso~ cTyneHM. Ha pMCYHKe BMAHO xopowee cornacMe pac4eTH~x 111 
3KCnepMMeHTanbH~X 3Ha4eHM~. TaKoe me COOTBeTCTBMe pac4eTH~X M 
M3MepeHHWX peaynbT8TOB /c y4eTOM HaHAeHHO~ 3AeCb KanM6poBKM/ 
nony4eHO BO B~eM AMana30He TOKOB nepBO~ CTyneHM. 

~ 
~ ... 
" 32 

PHc.4. CpaBHeHHe pac~eTHOH H Hs
MepeHHOH r -TpaeKTOpHil KOJ1bi.J;a 
rrpH cmaTHH B rrepBOll CTyrreHH, 
CrrnomHaH KPHBaH - pac~eT p;nH r 0 = 

= 32 eM H U 1= 10 KB. 0Tpe3KH 
/ ~ /: BpeMH BbJcap;KH KOJ1bi.J;a Ha 
Me:aJ1J1H~eCKYW rrnaCTHHy, H3MepeH
HOe ITO CHrHanaM C ~3Y. 

/OL-~~~~~~~~~~~~~~~~--~ 
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1.3. B~BDA 3neKTpOHHoro KOnb~a 

B 3TOM pemMMe o6ecne4MBaeTcR cmaTMe KOnb~a oT paAMyca aaxsa-
Ta r

0 
AD KoHe4Horo paAMyca r 8 = 5 eM 111 ycKopeHMe s cnaAa~~eM no 

z MarHMTHOM none Ha AnMHe L~300 eM /eM. pMc. 1/. Tpe6yeMoe pac
npeAeneHMe MarHMTHoro nonR s o6nacTM B~BOAa Konb~a coaAaeTcR B 
OCHOBHOM MMnynbCH~MM KaTywKaMM aAreaaTOpa /BHYTPM KaMep~/ M yc-
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PHc.S. Pacrrpep;eneHHe MarHHTHoro 
ITOJ1H B MOMeHT BbWOp;a, 

KOpR~~e~ CMCTeMbl /sHe KaMepbt/.' 
B 3TOM pemMMe nepexsaT Konb~a 
c paAMyca r = /17-18/ eM npoMc
XDAMT BO BTopy~ CTyneHb B~BOAa, 
B KOTOpO~ BMeCTO KaTyWKM cmaTMR 
/6/ BKn~4eHa KaTyWKa /7/ C BABOe 

1 J,Q SO 120 1J0 .zOo 2&\ (CoAl) 6onbWMM 4MCnOM BMTKOB. C MOMeHTa 
BpeMeHH BKn~4eHMR BTOpO~ CTyneHH 

BbiBOAa MC4e3aeT CMMMeTpHR BHeWHero nOnR OTHOCMTenbHO nnOCKOC;TM 
Z =0, M AanbHe~wee cmaTMe KOnb~a npOMCXOAMT BMeCTe CO CMe~eHM

eM ero s z -HanpasneHHH. KorAa KOnb~o ADCTMraeT pagMyca r = 7 eM, 
BKn~4a~TCR KaTyWKH /8+16/ TpeTbe~, 4eTsepTOH H nRTOH CTyneHeM 
MarHHTHOM CMCTeMbl agreaaTopa. K MOMeHTy BpeMeHM t ,. 400 MKC /oT
C4eT BpeMeHM BeAeTCR C MOMeHTa BKn~4eHMR nepBOM CTyneHM/ KOnb~O 
HaXOAMTCR Ha Z = 13 CM, paAHYC KOnb~a r = 5 CM. B 3TOM BpeMR 
CHHMaeTCR BHeWHRR RMa, M B o6naCTH 13 CM ~,z~J00 CM C03AaeTCR 
Tpe6yeMoe rpaAMeHTHoe none. MaMepeHHOe pacnpeAeneHHe nonR s o6-

Li8~ 
naCTM BbiBOAa KOnb~a CO cpeAHMM rpagMeHTOM -- "' 7 rc/CM Ha 

t.z 

YPOBHe nOnR Bz= 8000 rc noKaaaHO Ha PHC.5. 
0TMeTMM HeKOTOPble OC06eHHOCTM CMCTeMbl BbiBOAa: 
1. Pac4eT~ noKaa~sa~T, 4TO npM s~6paHH~x pemMMax MarHHTHOM 

CMCTeM~ aAreaaTOpa /B cny4ae OTCYTCTBHR nonR ycKOpR~~eH CHCTeM~/ 
o6ecne4MBaeTCR B03MOmHOCTb BbiBOAa 3neKTpOHHOro KOnb~a AD CTeHKM 
aAreaaTopa I z = 50 eM/ c rpagMeHTOM nonR oKono 30 rc/cM. Mar
HMTH~e M3MepeHHR nDATBepmAa~T 3TH pac4eTH~e B~BOA~· KpoMe TOro, 
npH He3H84HTenbHOH KOppeK~HH TOKOB B CTyneHRX /B npeAenax 10%/ 
3KCnepHMeHTanbHO nony4eH pemMM B~Boga AD Z = 70 CM C rpaAMeHTaMM 

t.s: 
nonR --"· 50 rc/cM. nony4eHHbte pemMMbl BbtBOAa noasonR~T npoBOAHTb 

t.z 
3KcnepMMeHT~ C 3neKTpOHH~MM KOnb~aMM B OTCYTCTBMe WeCTOM CTyneHM. 

2. npM $OpMMpOBaHHH Tpe6yeM~X pacnpeAeneHMH nonR npH B~BOge 

KOnb~a M n-TpaeKTOpMH B npo~ecce cmaTMR B03MOmH~ OTnH4HR TOKOB 
B CTyneHRX OT nony4eHHbiX B pac4eTe. Y4MTbtBaR 3TO, a TaKme B03MOm
H~e HeCTa6MnbHOCTM B TOKaX M BpeMeHM BKn~4eHMR OTAenbH~X CTyne
HeM, Mbl nposenM pac4eTbl r - n- z -TpaeKTOpMM Konb~a npH cmaTMM 
M pac4eT noneR npM B~BOAe c y4eTOM A*MTTepa t.t scex cTyneHe~ 
I !1.t

1 
= 0~20·MKC, i = 2,3,4,5/. HaM6onbwMe oTnH4MR n-TpaeKTOPMH 

OT MCXOAHOH nony4a~TCR npM A*MTTepe BTOpOH CTyneHM. 0AHaKO 1113 
PHC.6 BMAHO, 4TO M B 3TOM cny4ae nony4eHH~e n-TpaeKTOpMM He ne
peceKa~T onacHbiX DAH04aCTH4HbiX peaoHaHcos. YMeHbweHt.1e speMe'Hill 
BKn~4eH~R BTOpOH CTyneHt.1 Ha !1.t

2
>20 MKC HemenaTenbHO. 3Tt.1 pesynb-

5 
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PHc. 6. r , n -TpaeKTOPHH I a H 6 coOTBeTCTBeHHo/ KOJib~a 
ITpH C~aTHH B ITOJie rrepBOH li BTOpOH CTyrreHeil. KpHBaR 2 -
BpeMR BKJIJO'IeHHR BTOpOH CTyrreHH BbJ6paHO B COOTBeTCTBHH 
c 13 1. KpHBhie I ,3 - BpeMR BKJIIO'IeHHR BTopoil cTyrreHH, oT
JIH'IaeTCR OT /3/ Ha 20 MKC. 

TaT~ 06bRCHR~TCR TeM, 4TO KaTyWKM, C03Aa~~~~~e MMnyJlbCH~e nonR, , 
HaXOARTCR Ha 3Ha4MTeJlbHOM YAaneH~M OT TpaeKTOpMM KOJ1b4a, a MX 
BKJ1~4eHMe npOMCXOAMT TOrAa, KOrAa paAMYC KOJ1b4a MeHbWe paAMyca 
KaTyweK. 

II. CHCTEMA KOMnEHCAUHH nonB YCKOPB~mE~ CEKUHH 

KaK yme OTMe4anocb, MarHMTHoe none s o6nacTM B~BOAa KOJ1b4a 
C03AaeTCR /B OCHOBHOM/ MMnynbCH~MM KaTywKaMM nRTM CTyneHeH aA
re3atopa C AmHeJlbHOCTb~ MMnyJlbCa T 1+ 5 "'/0,5+0,8/ MC M KaTyWKa-
MM ycKOpR~~eH CMCTeM~ /B AaJlbHeHweM 6yAeM Ha3~BaTb ee WeCTOH 
cTyneHb~/ c AllMTenbHOCTb~ MMnynbca T 6 = 30 Me. H3 ycnoBMR co
rnacoaaH~~tR noneA a6nM3M ~~tx MaKCMMYMOB cneAyeT, 4TO eecb npo4ecc 
cmaTMR Ill B~BOAa KOnb4a npOMCXOAMT B Te4eHMe BpeMeHM /t •400 MKC/, 
KorAa none wecToA cTyneH~~t 6n~~t3Ko K MaKCMMyMy. Pac4eT~ noKa3~ea-

~T 131, 4TO HaM6onee onaCHbte MCKameHMR nonR s aAre3aTope M3-3a 
BKn~4eHMR WeCTOH CTyneHM nony4a~TCR B pemHMe HHmeK4MM M B Ha4ane 
pemMMa cmaTHR. AnR Taro, 4To6~ BKn~4eH~~te MarHMTHoro nonR ycKo-

I\; 
Jl 

PR~~eA ~CMCTeMbl He CKa3btBanocb cy~eCTBeHHO Ha napaMeTpax 3neKT- .) 
poHHoro KOJ1b4a, Heo6XOAMMO s6nM3M TpaeKTOPHM Konb4a: j 
25 CM.S:.r.S:,40 CM, -5 CM~ z::;;:+5 CM o6ecne4MTb ycnOBI1R, npM KOTOpbtX 
BeJlM4MHa HCKameHMH nonR He npeBbtWana 6~ f1Bz, f1Br~ 0,3 rc. KoH- ;. , 
CTpyK411R aAre3aTopa C TOJlCT~MI1 MeTannH4eCKHMH CTeHKaMH Ill o6e4aH-
KOH 111 cne4~~tanbHbte A~paneBbte 3KpaHbt AOil)I(Hbt 6btn~~t o6ecne411Tb 3Kpa
H~-tpoeaH~-te Br, Bz -nonR wecToA cTyneHM B nRTb-AeCRTb pa3. KoMneH
ca'-IM~ ocTaTo4Horo nonR AO Tpe6yeMoA een~-t4HH~ npeAnonaranocb ocy-

6 

PI1c.7; Oco6eHHOCTH KOMrreHca
~HH ITOJIH mecTOH CTyrreHH 
B MeA!1aHHoi ITJIOCKOCT!1°aAre-

3aTOpa. 

318 

316 

314 

312 

-5 -~ -3 -2 -1 0 

2 

I 

2 3 I, 5 Z(<fi) 

~eCTBMTb: B - 3a C4eT KOppeK411M TOKa B KaTywKaX nOCTORHHOrO z 
nOilR, Br - C nOMO~b~ ABYX BCTpe4HO BKn~4eHH~X TOKOB~X KaTyWeK 
/Kl, Kl'/, HaMoTaHH~x Ha KapKac~ KaTyweK nocTORHHoro nonR. 

H3MepeHI1R ocTaT04Horo nonR wecToR cTyneHM /c y4eToM 3KpaH~~t

posaH~-tR/ B o6naCTI1 $OpMI1pOBaHHR KOJ1b4a ~aJlH np~~tMepHO OA11HaKOB~e 

3Ha4eHMA Br Ill Bz KOMnOHeHT nonA: s; "' B z - /8+11 I rc. MarHI1THbte 
H3MepeHI1A, B~nOJlHeHH~e C 4enb~ KOMneHCa4HI1 3TOrO nonA, noKa3aJlH, 
4TO B~6paHHaR CMCTeMa He o6ecne411BaeT OAHOBpeMeHHO He06XOA11MOH 
KOMneHCa4MI1 o6e~~tX KOMnOHeHT nOJlA. 3TO MO)I(HO nOHATb Ha npMMepe 
pe3yllbTaTOB 113MepeH~~tA, noKa3aHH~x Ha p~~tc.]. Kp~~tBaR 1 Ha 3TbM 
pHCYHKe AaeT pacnpeAeneH~~te B 2 (z) Ha paA~~tyce 11H)I(eK411H AilR KaTy
weK nocTOAHHoro nonR. BKil~4eH~-te wecToA cTyneHI1 /Kp11BaR 2/ He 
TOnbKO ysenM411BaeT Z -KOMnOHeHTY nOJlR, HO TaKme npi1BOAHT K nmm
neHM~ B MeAMaHHOH nJlOCKOCTM r -KoMnOHeHTW nonR Ill CMe~eHH~ T04K11 
CI1MMeTpMI1 nonA no oc11 z Ha eeni1411HY Az::2,5 CM. Kp11BaA 4 Ha 3TOM 
pi1CYHKe COOTBeTCTByeT CJly4a~ A06aBJleHHR K yKa3aHHbiM nOJlRM nOJlfl 
KOMneHCI1py~~~~~X KaTyWeK /K1, K1' /, np~~t4eM TOK B 3TMX KaTywKax 
Bbt6paH TaKMM, 4TO B nnOCKOCTM Z ~ 0 o6ecne4MBaeTCR KOMfleHCa411.R I 
r -KoMnOHeHT~ nOJlR WeCTOH CTyfleHH. H3 Kpi1BOH 4 BMAHO, 4TO np11 

yKa3aHHOM TOKe B KOMneHCMPY~~~~~X KaTywKaX nony4HJlaCb nepeKOMneH
Ca411A Z -KoMnOHeHTbl nOJlJ'I WeCTOH CTyneHI1, Ill T04Ka MMHHMyMa B z 

CMeCTI1!laCb np~~tMepHO Ha 2, 5 CM B APYrY~ CTOpOHY OT T04KIIt Z = 0. 
CneAOBaTeJlbHO, KOppeK411teH TOKa B KaTywKax nOCTORHHOro nonR He 
YAaeTCR aepHyTbCR K KpMBOH 1. Kp11BaR 3 nony4eHa npM ToKe s KoM
neHCMPY~~MX KaTywKaX, yMeHbWeHHOM no CpaBHeHM~ C npeAWAY~I1M cny-
4aeM B 2, 3 pa3a. B 3TOM cny4ae pacnpeAeneH~~te B2 (z) CHOBa cTaHo
BMTCA CMMMeTpi14HWM, OAHaKO r -KOMnOHeHTa nOJlR OCTaeTCR HeCKOM

neHCMpOBaHHOH. 
3Kcnepi1MeHTW no 11H)I(eK41111 C BKn~4eHI1eM WeCTOH CTyneHI1 11 B~6paH

HOH KOMneHCI1py~~eA CI1CTeMOH noKa3anl1 yMeHbWeHI1e 3aXBa4eHHOrO TO
Ka npi1MepHo BTpoe no cpasHeHI1~ c o6w4H~MI1 pem11MaM11 3axsaTa. 
B CBR3H C 3TI1M B03HI1Kna He06XOA11MOCTb C03AaHI1R HOBOH KOMneHC11-
py~~eH CI1CTeMbl. 

np11 aw6ope reoMeTpl111 KOMfleHCMpy~~~~~X KaTyWeK 11 CMCTeMW 11X fli1-
TaH11A MW 11CXOA111111 113 cneAY~~11X yCJlOBHH: 

- pacnonomeH11e KaTyweK menaTenbHO BHe aaKyyMHoro o6beMa; 
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- Tpe6yeMaH aMnnHTYAa TOKa B KOMneHCHpy~~MX KaTywKaX npM 
MMnynbCHO~ 3anMTKe B AeCHTKH pa3 60nbWe 3Ha4eHMH TOKa npH 3a
nMTKe OT noCTOHHHOrO MCT04HHKa. nocneAHH~ BapHaHT npeAn04TH
TenbHee, T.K. OH 3Ha4HTenbHO CHHmaeT noKanbH~e HCKameHHH nOnH, 
BHOCHMble KOMneHCHpy~~e~ CI1__CTeMO~ B 06naCTH BbiBOAa ,KOnb4a; 

- npH HCnOnb30BaHHH CHCTeMbl nHTaHI1H KaTyweK nOCTOHHHbiM TO
KOM OHH CTaHOBHTCH MHOrOBHTKOB~MH, a HCT04HHK nHTaHHH HH3KO
BOnbTHbiM. 

TaKaH KOMneHc~py~~aH CHCTeMa MomeT OKa3aTbCH YH3BHMO~ H3-3a 
HMnynbCHbiX HaBOAOK OT CTyneHe~ MarHHTHO~ CHCTeMbl aAre3aTopa. 
AHanH3 3THX ycnOBH~ H KOHKpeTHO~ KOH$Hrypa4HH KaMep~ aAre3aTo
pa npHBen K Bblfiopy KOMneHCHpy~~e~ CHCTeMbl H3 ABYX BCTpe4HO 
BKnJ04eHHbiX KaTyweK /1K, 1'K/ c napaMeTpaMH: Rl = 82 eM, Zl =

1 
= -65 CM, I1 = 1400 A; R1'= 40 CM; Zl'= 73 eM; 11'= 104A. 3AeCb 
Rl , Rl' , Zl , Zl '.~ KOOPAHHaTbl 4eHTpos KaT,yweK, I1 , I1 ' - pac4eT
Hble BenH4HHbl TOKOB, o6ecne4HBa~~He TpefiyeMbl~ ypOBeHb KOMneHca-
4HH nonH WeCTO~ CTyneHH. 0rpaHH4HBaHCb BenH4HHO~ TOKa B BHTKaX 
18 = 200 A, nony4aeM 4Hcno BHTKOB B KaTywKax: Wf= 50; Wl = 7. 
MaKeTHble H3MepeHHH noKa3anH, 4To senH4HHa HanpHmeHHH, HaBeAeH
Hor,o Ha KaTyWKaX OT nHTO~ CTyneHH aAr.e3aTopa, COCTa BnHeT U HaB"' 
~7 KB, 4TO 3Ha4HTenbHO 6onbWe HanpHmeHHH HCT04HHKa nMTaHHH U ~ 

, lfCT 
•25 B. ~nH 3a~HT~ HCT04HHKa nHTaHHH KOMneHCHpy~~HX KaTyWeK Ha-
MOTKy KaTyWKH 1'K BWnOnHHnH Ha TOnCTO~ MeAHO~ o6e4a~Ke, a B·4e
nH nMTaHHH BKn~4HnH LC -_$HnbTp c $eppoMarHHTHbiM APOCceneM. 

Hcn~TaHHH B pa6o4eM pemHMe noKa3anH s~coKy~ HaAemHOCTb s~
~paHHO~ CHCTeM~ 3a~HT~. 

PHc.8.KoMrreHca~HH ITOITH B WeCTOH CTy
rreHH CHcreMoil KaTyweK IK, J'K.Crrrrow
HaH KpHBaH - H3MepeHHOe rrorre WeCTOH 
CTyrreHH.KpeCTHKH - rrorre KOMITeHCHpyro
~X KaTyWeK ITpH o6paTHOM HarrpaBrreHHH 
TOKa B HHX. a/- Br-KOMrroHeHTa, 6/-

a/ 
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OcHOBHbie rrapaMeTpbi MarHHTHoil CHCTeMbi Mop;enH 
KOJlJleKTHBHoro ycKopHTerrH. KpecTHKaMH o6o3Ha~eHbi 
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Pe3ynbTaTbl H3MepeHH~ KOMneHCa4MH r- ~ Z- KOMnOHeHT nonH_ wecTO~ 
CTyneHH yKa3aHHO~ KOMneHCHpy~~e~ CHCTeMOA npHBeAeHW Ha pMC.8. 
AnH nos~weHHH T04HOCTH H3MepeHHH B~nonHeHw B OTHOCHTenbH~x eAH
HH4aX. H3 PHCYHKa BHAHO, 4TO pacnpeAeneHHH none~ WeCTO~ CTyneHH 
H KOMneHCHpy~~HX KaTyWeK BO see~ o6naCTH H3MepeHMA cosnaAa~T 
C T04HOCTb~ H3MepeHH~, KOTOpy~ M~ 04eHHBaeM ~ 5%. 3KcnepHMeHT~ 
no HHmeK4HH C BKn~4eHH~MM WeCTO~ CTyneHb~ H KOMneHCHPY~~e~ CHC
TeMO~ H 6e3 HHX AanH OAHY H TY me senH4HHY 3aXBa4eHHOro TOKa. 

OcHOBHble napaMeTpbl MarHHTHO~ CMCTeMbl MOAenH KonneKTHBHoro 
yCKOpMTenH npHBeAeHbl B Ta6nH4e. 

B 3aKn~4eHHe aBTOpbl Bblpama~T 6naroAapHOCTb Jl.HrHaTosoA 3a 
~OMO~b B O$OpMneHMH pafiOTbl, BCeM COTPYAHMKaM OTAena MOAenM YCKQ
pHTenH 3a nOMO~b B noArOTOBKe M npOBeAeHMH 3KCnepMMeHTOB. 
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Bbl MOJKeTe noJJy~IITb no no4Te nepe411CJJeHHble HIIJKe KHIIrll, 

eCJIII OHII He 6b!JIII 38K838Hbl paHee. 
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A17-11490 

116-11574 

A3-11787 

A13-11807 

A1,2-12036 

A1,2-12450 

A11-80-13 

TPYAW IX Me*AYHapDAHoro c~Mnoa~yMa no RAePHOH 3neKT
POH~Ke. BapHa, 1977. 

TPYAW Me*AYHapOAHOro c~Mnoa~yMa no ~36paHHWM npo6ne
HaM cTaT~CT~~ecKoH MexaH~K~. AY6Ha, 1977. 

C6opH~K aHHOTa~~H XV coae~aH~R no RAePHOH cneKTpocKo
n~H " Teop~~ RApa. ,lly6Ha, 1978. 

TPYAW III Me*AYHaPOAHOH WKonw no HeHTPOHHoH ¢M3~Ke-
AnywTa, 1978. ' 
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5 p. 00 K, 

6 p,• QQ K, 

2 p, 50 K. 

3 p. 00 '1<. 

6 p. 00 K. 

7 p, 40 K. 

5 p. 00 K, 

3 p. 00 K. 

8 p, QQ K, 

:~4-8~11 
aHanHT~~eCK~X BW~~cneH~H Ha 38M ~ ~X np~MeHeHHO 

e TeopeT~~eCKOH ~~3~Ke, Ay6Ha, 1979 

TPYAW MeiKAYHBPOAHOH KOH~epeH~~~ no npo6neMaM 
HecKonbK~x Ten e RAepHoH ~H3HKe. AY6Ha, 1979. 

3 p, 50 K, 
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AZ-81-543 

.1110,11-81-622 

A1,2-81-728 

A17-81-758 
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P18-82-117 
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AnywTa, 1980. 
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ToBOH TeopHH nonA. AnywTa, 1981 

TPYAW He*AYHaPOAHOro coee~aHHR no npo6neMaM MaTeMaTH
~ecKoro MoAen~poeaHHR e RAepHo-~H3H~ecKHX HccneAoea
HHRX. AY6Ha, 1980 

TPYAbl VI Me*AYHBPoAHOro ceMHHapa no npo6neMaM ~H3HKH 
awcoKHX 3HeprHH. Ay6Ha, 1981. 

TPYAbl 1 I He*AYHBPOAHOro CHMno3HyMa no H36paHHbiM 
npo6neMaM cTaTHCTH~ecKoH MexaHHKH. Ay6Ha, 1981. 

TPYAbl MeiKAYH!'lPOAHOro cHMno3HyMa no nonRpH3a~HOHHWM 
RBneHHRM B ~H3HKe BbiCOKHX 3HeprHH. J1y6Ha, 1981 . 

TPYAW IV coee~aHHR no Hcnonb30BBHHO Hoewx RAepHo
~H3H~eCKHX MeTOAOB AnR peweHHR HBY~Ho-TeXHH~ecKHX 
~ HapoAHoxo3RHCTBeHHWX 3aAa~. Ay6Ha, 1981. 

3 p, QQ K. 

5 P, QQ K. 

2 p, 50 K . 

2 p. 50 K. 

3 p • 60 K. 

5 p. 40 K, 

3 P. 20 K. 

3 p. 80 K. 

3aKB3hl Ha ynOMHHYThle KHIIfll MOfYT 6hlTb HanpaBneHH no BAPecy: 
101000 MocKBa, rnaBno4TBMT, n/H 79 
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TEMA'IWIECKHE KATErOPHH nYBJIHKAUHR 
OB'bE~HHOrO HHCil1TYTA smEPHYX 

HCCJI~OBAHHA 

HJuleKC TeM8TIIKa 

1. 3KcnepHMeHTanbHaA ¢M3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA ¢M3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTpoHHaA ¢M3HKa 

4. TeopeTH4ecKaA ¢M3HKa HH3KHX 3HeprMH 

5. MaTeMaTHKa 

6. RAepHaA cneKTPOCKOnMA H paAHOXHMMA 

7. tM3HK8 TA•enwx HOH08 

8. KPM~reHHKa 

9. YcKoftw ? anu 

10. AaTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw4McnHTenbHaA MaTeMaTHKa H TexHHKa 

12. XHMMA 

13. TexHHKa ¢M3H4ecKoro 3KcnepHMeHTa 

1~. MccneAoaaHHA TaepAWx Ten H *HAKOCT~ 
AAePHWMM MeTOAaMM 

15. 3KcnepHMeHT8nbH8A ¢M3HK8 AAepHWX pea~HH 
npH HH3KHX 3HeprHAX 

'16. ~03MMeTPMA H ¢M3MK8 38~TW 

17. TeopMA KOHAeHCMpoaaHHOrO COCTOAHHA 

18. Hcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
~YHABMeHTanbHWX ¢M3H48CKMX HCCneA088HMH 
B CMe*HWX o6naCTAX H8YKH M TeXHMKH 

19. 6HO$H3HKa 
&:: 

BMKTOpoe D.&. M AP· 
OcoGeHHOCTM topMMpoaaHMA MarHMTHOro nonA aAresaTopa 
MOAenM KOAneKTMBMOro yCKOPMTenR 

P9-82-675 

0pMB8AeHW OCHOBHWe pe•MMW pa6oTW MOAenH KGnneKTHBHOrO yCKOpMTenR. 
00APQ6HO paCCMOTpeH .anpoc yMeHbWeHHA BnMAHMA MMnynbCHOrO MarHMTHOrO nonR 
.ecToA cTyneHM /THMn • 30 MKc/, pacnono•eHHoA aHe KaMepw aAresaTopa, Ha 
napaMeTpe 3neKTpoHHOro KOnb~a. Br H 8 8 -KOMnOHeHTW 3Toro nonA yMeHbWeHW 
8 5+10 pas sa c~eT 3KpaHMPOBaHMR ero 3neMeHTaMH KOHCTpyK~MM KaMepw. Bw-
6paHa M MCnwTaHa CMCTeMa KOMneHCa~HM OCTaTO~HOrO nonR .eCToA CTyneHM, 
nos.anMawaA yMeHbWMTb ocTaaweecR none ~e a 30-40 pas, ~To ycTpaHMno noTepM 
ny~Ka Ha Ha~anbHOM 3Tane $QpMHpoaaHMR KOnb~a npM BKnO~eHMM weCToA CTyneHM. 

Pa6oTa awnonHeHa a 0TAene HOawx MeTOAOB ycKopeHMR OM~M. 

C~eHMe ~HeHHOrO HHCTMTyTa AAePHWX MCCneAOBaHM~. ay6Ha 1982 

Viktorov Yu.B. et al. P9-82-675 
Some Special Properties of Forming Adhezator Magnetic Field 
of Collective Accelerator Hodel 

The principal operative regimes of collective accelerator model have 
been presented. The problem of decreasing the influence of the 6-th stage 
magnetic field ( T1mpa30 ms) localized outside of adhezator chamber, at 
the parameter of the electron ring, has been considered. B-shieldlng has 
been obtained. a-component of this field by the construction elements of 
the chamber Is larger by the factor of 5-10. The compensation system of 
the residual field of the 6-th stage, allowing to decrease the remainder 
field by the factor of 30-40 more, has been selected and tested. It has 
prevented the beam losses at the Initial step of the ring formation at the 
6-th stage switching. 

The investigation has been performed at the Department of New 
Acceleration Hethods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeaoA O.C.BMHOrpaAoaoA. 


