
91-SS.J 

CODfilllBHMR 
Ofib8AMH8HHOfO 

MH .CTHlYTa 
RABPHbiX 

MC~JIBAOBaHMM 

AYfiHa 

P9-91-555 

n.r.AK~W~H, A.A.E~peMOB, B.6.KyTHep 

PACYET MArH~THO~ CTPYKTYP~ 
~OHHOrO ~CTOYH~KA DECRIS-14 

1991 



---o 

AKl1IIIV£H rr. r . vr .rr.p. 
PacqeT MarHV£THOM cTpyK­
TYPhi ••• 
pg:..gr-555. 

-~---~,., . .._,.,..,.,..-...._...._...,..,._~-~~ 

HHCTHzyT .RAepHbiX HCCJieAOBBaHH ,lly,6Ha, 1991 

' 

r 

TPEEOBAH~ K MArHHTHOR CHCTEME 
HCTO~HHKH HHOrOJaPHl!HNX HOHOB C HarpeBOH nnaJHeHHNX ~neKTPOHOB B 

06llaCTH ~JleKTPOHHO-UHKllOTPOHHOrO peJoHaHca 

HCTO'IHHK 

lm!POKO HCDOnbJyliTCH Ha 

paJJIU'IHNX . )'CKOPHTellbHNX. KOnnneKCaX. 
TaKoro THna DECRIS-14 

(Dubn; Electron Cyclotron Resonance Ion Source) n HacroHmee npenH 

paJpa6arueaercH n R~P OH~H. 
B HOHHOH HCTO'IHHKe DECRIS-14 HCDOnbJYeTCH ~aCTOTa HaKa~KH 14 rru, . . . . . ' 

'ITO COOTBeTCTBYeT ypOBH» peJOHaHCHOrO narHI'\THOrO nonH : 0; 5 T Jl. 3oHa 

peJoHaHca nomma ·::ibiTb JaHKHYTOB H He nepeceKaTb creHKH 

HCDOnbJYeTCH KOH<rHrypaUHH 

HOHHJaUHOHHOfl 

"J'IHHHHYH. B" 
Kanep~;~. llnH yneplKaHHH nnaJHI;I 

HJIH rpexnepHaH. "narHHTHaH Hna", 
T. e. none, Koropoe Hl'leer I'IHHHHYn n 

o6nacTH, nn~Jftl;l ~ noJpacraer,no ncex HanP,anneH»~X. 
l!JIH peanHJaUHH TaKOfl , KOH<rHrYP?~.~H B , . , HOHHOH : l ~ MCTO'IHHKe HCDOJlbJYeTCH 

KOJ'I6t!HaUHH nollef'l, C034aBaeHbiX OC~CHHI\eTP}I'IHblliH. coneHOMl!anbHI;IHH 
') · .. \,,' . . 

KaTYIDK?HH H 1\YllbTHDOJien (B Hamen , CJJY'!ae_ _ reKcanoneH), H3rOTOBneHHI;IH H3 

nocTOHHHbiX narHHTOB (narep»an NdFeB). KaTYIDKH o6ecne~Hna!OT "HnY" n 

HanpanneHHH 

YponeHb 

c npo6o.~HI;IH OTHO!lleHHe!l 1,5 2, a !IYJlbTMnOIIb B 
aKCHaJibHO!I 

pan»anbHon. 

pe3oHaHcHoro 

.narHHTHoro 

narHMTHoro nonH. 

. nonH' 

TaK, 

~ ~ 

04H03Ha'IHO 

naKCH!IYH_ 

narHHTHoro 

onpel!enHeTCH 

aKcMam)Horo 

nonH Ha 

3Ha'!emten 

·narHMTHoro 

DOBePXHOCTH 
nonH u 

MOHH3aUMOHHOfl 
0,6 T n. 

3Ha~eHMe; .Pal!ManbHOrO 

Kanepl;l . l!OJilKIII;I cocranm!Tb nenH~HHY 0,1 

'ITO cTeHKa MOHH3aUMOHHOfl • . Kanepl;l HaXOl!HTCH Ha 
BcneACTBHe Toro, 
paCCTORIIHH 3 !IH OT -nonepXHOCTH narHHTa, a nenH~HHa narHMTHOrO nonH D 
' ''.' z ', ' . . ·. ' ' 

-reKcanone B "' r , none Ha nonepXHOCTM narHMTa l!OnlKI!o npeBI;IliiClTb · 1 T n . 
. llepBOHa~allbHtle ' pac~eTI;I narHHTHOl'l· . KOH<rMrYPaUMH ' 1 flPOBOl!MnHCb C 

DO!IOIJlbll naKeTa npMKnal!HbiX nporpaHH POISSON [1] • BXOllHma:;t ll 3TOT 

naKeT nporpanna \ PANDIRA no3DOJIHeT-· pacc~urueaTb, pacnpeneneHHe , , I·.. , 

narHHTHoro non:;~ n ce'!eHHH 6ecKoHe~Ho l!nHHHoro reKcanoi~, a nporpanna 

POISSON 

nHrKoro·. 

flPIIIl04HT 

oceCHHI\eTPM'IHI;Ie narHHTHI;Ie CHCTenu,_ COCTOHJllt\f 113 KaTYIJleK 11 

,zene3a. _04HaKO Han11~Me D !1arHMTHOl'l CHC~;ne .!1YnbTMnonH 

K yrpaTe oce!lOl'l CHHHeTP_HH . 11 rpe6yer: l!OnOnHMTellbHbiX , 

rpexnepHbiX .pac~eToD, T.K. oceDtle non:;~ (pMc. 

reKCaDOJIH, !norYT DPMileCTH K D03HMKHO!leHMil 

paf'IOHe 3KCTPaKUMOHHOrO OT!lePCTHH HJIH ll 06naCTH 

f Otn.t 11;. n{ bnt.in RHC'litt)"r t 
~ U!~ltftWX' !lii.,f:JlOIIGIIil ~ 
~ 6MSJfSt!OTEHA ~ 
-~~ ---...,_ 
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PMC. 1. BnMHHIIe KpaeeNX none!\ reKcanonH na none conenoMllant.HNX 

KarymeK (a) 11 M3nepennNe 3Ha'leHMH oce5ol\ · Konnoneuru nonH B 

reKcanone 101 . 

HETO~KA PACqETA 
tlJJH pacqera TPexnepnol\ ·· KOHq>t~rypaUIIH narHMTnoro nonH Hcnont.'Jo5anc~ 

neTOll oot.ei!HNX MHTerpanbHNX ypa6Hemtl\ [2). fiYCTb. B (a), H (a), M (a) 

nanp~lJ(eHHOCTb II HanarHM'leHHOCTb narn11rnoro nonw ·5'' TO'lKe a; 
MHllYKUMH, 

H8
(a) none or TOKOBNX oonoroK; 1-1 m(a} none OT 

c;.. -
nOCTOl'IHHNX 

necro o6nacrt., Janonuennal'! q.epponarneTIIKOH. Torlla Mneer 

narHHTo6; 

JcnellYKimee 

MHTerpant.noe ypa5nenne: 

H (a) = l4 8 (a} +H m(a) + * (J (M (x),Va .} al) dVx 

0 

BenH'lMHHB, J{ M lf·c6~3aHH COOTHOmeHMHI\11: 
H ~ /3;po -H. 

rlle J.~o 

npon11uaenocrt>, 

J-1 = [p<J8J>J.Io)-18, 
narHMTHaH 

nemmei\HHII 

na . nollo6nacni 

npon»uaenocTb 6aKYYJia, 

o6pa3on · 3a611CHmaH or 
'N 

!Cq: G = V G .• B 

iJ 

IBI 

Kauon 

tlarHIITHa~ 

Oonacrt. (;. 

G. '. 
6epeTCH 

i.'=-t " 

uenTPOMll a•; 8 , H , t'l 6 G. np110n11zallTcH nocroHHHHIIII 3Ha'leHIIHIIII B•. H ' . 

pa36116aercH 

n H '. Hroi'06al'l lliiCKPeTM306annaH c11crena ypa5neHIII\ 11neer Bllll: 

1-L :H 8 (a) +Jlm(a) +7;- {j
1

J(Mj,Va lx:a 1 )dv~) L ..... i=l,2, .. N. 

a. . " 
J 

neTOll. B llant.Hel\men MCnOJib30Ba.!ICH H3JIOJI(eHHHI\ a paoore : [31 ; 

OOnaCTb (;. pa36M6anacb na 3456 3nenenroa. ' Cynnapnoe 'llPeiiH' na 

'atiN11cnenHe KO~~UIIeHTOB naTPIIUH, 100 maro6 nrepaunonuoro npouecca M 

nepecqera nonH · a 8000 TO'leK ua6nlllleHIIH cocra6II.!IO oKono · · . .15 :: qaco6 

ueurpant.noro npoueccopa 3BI1 EC-1066, 

PE3Y~TATH PACqETOB 

KOHq>MrypaUMH narHIITHOI\ CIICTellbl IIOHHOrO I!CTO'lHIIKa noKa3ana ua 

'· u 2 
.-:J·,; 

~. ~ ; ... , . 

(1 I 
I . 
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[g) - coils !fll - hexapole ~ -. iron K .-:-. insulator 

PMC. 2. KOHCTPYKUII<! IICTO'lHI\Ka li!!Or03UP<!llHUX IIQ!IOll DECRIS-14. 

PMCYIIKe 2. Ona BKJIKi'laeT B ce6H 8 COJie!IOIIllUJibHNX nellHHX KaTymeK, 

reKcanont. 11 3neneHTH . IIJ ; nHrKoro lJ(eJie3a. Pacnpellenenne narHnrnoro nonH 

Ha OCII MOHHOro ; ,·IICTO'lHHKa ' noKa3aHO na PMCY!IKe 3, r lle DPM6elleHH . KPII6Ne, 

paCC'liiTUHHOO. c . nonOII!bJl. nporpal!lltl POISSON II , pe3YJibTaTU 

pacqera. Kpone '· · roro. nPIIBOllHTCH . pe3Ynt.raru 113nepennl\ 

nonH, npoaelleHHNe c nonoJilbll 
' 

narn11ronerpa, ·on11cauuoro a' : [41. 

113 PIICYIIKa, .llneeTCH enonue Yll06nenopnrent.noe . co6nanen11e 

3Kcnepllnenrant.HHIIII llaHHtiiiM. 

rpexnepnoro 

narnHTHoro 

KaK" ·611llHO .. 
pac'leT06' c 

tlnH co3llaHIIH 5o3pacrallmero no paQIIYCY narnnruoro nonH . Hcnont.3YeTCl'l 

reKCanonb, ... , !tOHCTPYJ{UIIH. , KOTOpOrO 

'lT06H . 06ecne'l11Tb He06XOllMftyl"i 

noKa3aHa 

.BeJIII'lllliY .. 

.. na PIICY!IKe , 4 • tlJJH roro, 

I!OllY.!IH narn11Tnoro DOJIH 6 

IIOHII3aUMOHHOI\ Kanepe 11cnont.3oaana KOH<!>IIrypaUMH, ooecne'liiBUKIDiaH 

KOHUeHTpaUIIKi ·11arHIITHOrO DOTOKa BHYTPH pa60'lel\ 06JiaCTH. 
. ' ' 

Axial - OECRIS-14 
0 .. &-~~~----~~------~~ 

~ . 
o. x :.:meoeured 

D -cotcul. Pol 

I , , • -calcul. 3d 1 . 
0~ 100 200 JOO 41l7~ ~ 700 8()0 900. 

P11c. 3. PacnpeneneHHe narnHrnoro , 

DOJIH BllOJib OCM IICTO'lHIIKa. 

DECRIS-14 

PI!C. 4. KOHCTPYKUMH relicarionH. 

.;·. 

Ha · pnc. 5 · npi!Belleno cpa5neuHe pe3YllbTaT06 pac'lera'· n ll3nepeHII~ 

pacnpellenennH panllaJJbHOI\ cocra5nallmel\ . narHHrnoro nonH D reKcanone. 
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PaJJJH'!I!e '.}Kcnepl!neHraJJbHOll 
. I 

pac'!eTHOfl H KPI!BUX. B. lteKOTOPUX 06JJaCniX 
~- ~ 

CBliJaHo c paJ6pocon xapaKrepHCTI!K narHI!THoro narep11ana. 
L . 

.I'\ 
•., 
·:t 

----"'-. WEASURED 
-•••. CALCUL.\TlON 

llai• o1a9e DECR!S-14 

-~ITQd] 

* :o Mz ~1e.1 as 10 74 _11 

P11c. 5. Pacnpet~eneHI!e pat]HaJJbHOll Kon- P11c. 6. Tonorpa<r~~ll narHI!THo-
'' " 

nonenru narHI!THoro· nonll ll.I!OJib ro nonl! B flPO.I!OJlbHon 

OCH reKCaflOJill ( r=30. 4 HH) • Ce'!eHHI! I!CTO'!HHKa. 

RIGHT 

O.t~~ 

Fcy--_~,,~ (. ro.oj. ~ Wr 
Pitc. ·' 7. Tonorpaq>Hll narHI!THoro nonll ·, P11c. ' 6. TpexnepHoe ·pacnpet~e'ne-

B nonepe'!HNx Ce'!eHH~X HOHI!­

JaUI!OHHOft .. KanepN~ 
HMe HO.I!Yilll narHI!THOll 

11HAYK!l1HI B 110H.113a!l110HHOH 

Kanepe. 

flpoeeneHI!e 
,· 

pac'!eroe flOJBOJiliE!T 'onpenenitrb' nonoJI{ti'Hil!e rpexnepnw; 

pe30HaHCHOll 30HU B JJXl60H !13 CE!'!E!HI!ll I!OHH3aUI!OHHOll Kanepu { p!!C. 6, 7), 

a TaKJI{e flOCTPOHTb:: _rpexnepnyn KaPTHHY pacnpeneneHI!ll HOl!Y11H, .. narHHTHOrO 

nonll B pa5o'!ell. 06JiaCTI!, HarJillliHO orpaJaXlmYXI OC06eHHOCTH narHI!THOll 

CI!CTE!HN (pi!C. 6): 

Jll!reparypa 
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I\K11wi1H n.r :, EQ>peMoa A.A., KyTHep 8.6. 
Pac4eT MarHI1THOH CTPYKTYP~ 110HHoro 11CT04HI11 
OECRIS-14 

npoeeAeHo MOAeOI1POBaH11e-MarHI1THOH CTPYK' 
HOB OECRIS-14. HarHI1THaR CTPYKTYPa BKOI04ae· 
Q>opMI1POBaHI1R aKCI1aflbHOrO MarHI1THoro nonR 11 
ro MarHI1THoro nonR - reKcanonb 113 nocToRHHI 
4eT~OPOI13BOA11fli1Cb c noM~biO naKeTa OPI1Kna~ 
4eHI1R nonHoi1 KapT~ nonR c Y4eToM Kpaea~x nc 
paMMa, .11CnOflb3YIO~aR MeTOA 06~eMH~X 11HTerpi 
MepeH11H pacnpeAeneHI1R MarH11THOro nonR a pe; 
ll1111 cornacyiOTCR C pe3YflbTaTaMI1 MOAeOI1POBaHI 

Pa6oTa a~nonHeHa a fla6opaTOPI111 RAepH~x ~ 

' 

Coo6uteHHe 06'LeAHHeHHoro ·HHCTHTyTa ~epH 

nepeBOA aBTOPOB 

Akishin P.G., Efremov A.A., Kutner V.B. 
The Magnetic Structure Calculation for the 
Source OECRIS-14 

The magnetic'structure modeling for the' 
has been carried out. The mag'netic structur­
netic system and permanent ma~net hexa'pole 
formation .. The POISSON group of codes was' 
mat1on. The complete magnetic field map witi 
endfields was obtained by special progr:am, 1 
equation method. The magnetic field distrlb1 
which realized according to previous modeli1 
calculation. · 

The Investigation has been performed at 
R!'!actions, JlNR. l 
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