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MoAenapoaaaue AHnonsr YMwTeTTepa sa nocrosrHHbiX Marnarax 

R3 SmCOD 

JiaMepeHbl pacnpeAeneHHSI M8rHHTHOrO nonS! AnSI HeCKOllbKIIX KOH<j>Hrypa
UHA pacnonoJKeHHSI UOCTOliHHbiX MarHHTOB B Henonuolt reOMeTpBH AHUOnll 
YMwTeTTepa. Hai!Aena KOH<j>arypauan, o6ecne'IBB8toWan B aneprype 1,4 CM 
none C 1\8/8"' 10-2 npH p83Mepax UpH3M H3 IIOCTOHHHbiX MarHHTOB 
},6 X 1,6 X 0,8 CMS, BnyTpeHHHe IIOBepXHOCTB KOTOpbiX o6p83YIOT KB8Ap8T CO 
cropouaMH 2,8x2,8 cM 2· LlunOllb YMwTeTTepa o6ecne'IBBaeT none, uanpliJKeH 
HOCTb KOToporO B 1,4 p838 npeBbiW89T nane 06bi'IHOrO MarHBTHOrO AHIIOnH, 

Pa6ora Bblllonueua B na6opaTOPHH Bb!COKBX 3Hepral! OHSH1, 

Coo6WeHB9 06'beltHReHHOrO HRCTHTyTa H.QepHbiX HCCnenOB8HHA. ny6na 1978 

llyushenko V,l,, Karpulin V,l,,u Kulikov Ju.V. 9 - 11605 

Modelling of the UmstHtter Dipole with SmCo5 Pennanent 
Magnets 

The magnetic field distributions have been measured for 
several position configurations of permanent magnets in the complete 
geometry of the Umstatter dipole, A configuration has been found 
to realize in the 1.4 em aperture the field with ~B/8 .,. 10-2 when 
permanent magnet prisms of 1,6 x 1.6 x 0,8 em 3 had the inner surfa
ces forming a square with 2,8x2.8 cm 2 sides, The Umstatter 
dipole guarantees a field strength of 1,4 times higher than that of 
the conventional one, 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'6easHeHBbl/l BBCTII'ryT' sznepBblJC IICCnMOBBBIIil /1y6Ha 

BBB,[fBHHE 

B aacTOJIIQee speMJI aa ycKopaTenJix 3apJI)I(eHHhlx qac
TH.Q npaMeHJIIOTCJI "Tenn~a~e" a csepxnpoBO,IJ;JIIQHe ,~~;anonhHhle 
3neKTpOMarHHThl. "Tenn1a1e" 3neKTJ)OMarHHThl 061al'IHO HMe· 
lOT MaCCHBHOe )l(ene3HOe JlpMO H o6ecne'IHBaiOT O,IJ;HOpO,D;HOe 
none c aanpJI)I(eHHOCThiO ,11;0 2,1 T, cBepxnpoBo,IJ;JIIQHe ac
nonJ.3YIOTCJI TOnhKO B nHHHJIX TpaacnopTHpOBKH ny'IKOB 
a npaMeHJIIOTCJI 6e3 )l(ene3aoro JlpMa BnnoTh ,11;0 noneii: 5 T~ 11 

B 1964 ro,IJ;y r. YMWTeTTep npe,IJ;no)I(Hn ,IJ;HnonhHhiB Mar· 
HHT HOBOB KOH«)Hrypa.QHH C anepTypoii: pOM6H'IeCKOrO ceqe • 
HHJI, KOTOphiB ,IJ;On)l(eH o6ecne'IHBaTh O,IJ;HOpO,D;HOe none B 
,IJ;aana3oae ,11;0 3 T 12 ~ rnaBHOB oco6eHHOCThiO 3Toro ,IJ;HnonJI 
JIBnJieTCJI OTCYTCTBHe HaCiaiiQeHHJI )l(ene3HOrO JlpMa BnnOTh 
,11;0 3 T H 3c)c)eKTHBHOe HCnOnh30BaHHe Manoro MarHHTHOrO 
conpoTaBneHHJI TaKoro JlpMa. 

B nocne,IJ;YJOIQHe ro,IJ;hl 6~a~na s~a~nonaea~a~ TOnhKo pac'leThl 
pacnpe,~~;eneaaii: MaraaTaoro nonJI s ,~~;anone YMwTeTTepa/3 ,4:' 
3Kcnep.HMeHTanhHiale HCCne,IJ;OBaHHJI TaKHX MarHHTOB ,11;0 
CHX nop He npOBO,IJ;Hn.HCh. 

B aacTOJIIQeii: pa6oTe npaBe,~~;ea~a~ pe3yn~oTaThl MO,IJ;enapo
BaHHJI aenonaoii: reoMeTpaa ,~~;anonJI YMwTeTTepa c npaMeae
HHeM noniOCOB H3 noCTOJIHHhiX MarHHTOB (SmCo5).Pacnpe,D;e· 
neHHJI MarHHTHOrO nonJI B Me,IJ;HaHHOB nnOCKOCTH MO,IJ;enhHhiX 
MarHHTOB H3MepJinHCh TOHKonneHO'IHhiMH ,IJ;aT'IHKaMH Xon· 
na151 • 
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llOHHAB OCHOBHAB TEOMETPHB AHllOHB 
YMIHTETTEPA 

6a30BbiH aapHaHT ,IJ,Hnon.ll YMUITeTTepa .HBn.lleTC.ll pe-
3ynbTaTOM COBMe.eHH.ll o6MOTOK .IJ.BYX 3neKTpOMarHHTOB 
THna "OKOHHa.ll paMa" B 06-eH anepType poM6H'IeCKOrO 
ce'leHH.ll /eM. puc. 1 !4//. Ka:>K,IJ,a.ll "3neMeuTapuaH" o6MoTKa 
A HnH B o6ecne'IHBaeT none c uanp.H:>KeuuocTblO B 0 . B pe
JynLTaTe aeKTopuoro cno:>KeHH.ll none a MarHHTe C /.IJ.Hnonb 
YMUITeTTepa/ 6y.IJ.eT paauo B= vl2 • B0 . EcnH a anepType 
MarHHTa YMUITeTTepa none paauo B=3 T, TO ua non10cax 
Bo =2,1 T. IlpH HOM cTanb HMeeT 11 /3 T/=3, p/2,1 T/= 
/30-50/. B pe3ynLTaTe npH B=/2-3/ T ceKcTynonLHa.ll 
KOMnoueuTa MarHHTHoro non.11 B ,IJ,On:>Kua 6biTb ua nop.ll.IJ.OK 

MeHbUie, 'I eM a o6bi'IHOM ,IJ,Hnone. 
,l].n.ll nonuoB: ocuoauoB: reoMeTpHH ,IJ,Hnon.ll YMUITeTTepa 

C BHyTpeHHeH anepTypOH 9 X 9 CM 2 H 06MOTKaMH TOn.HHOH 
no 3,5 cM HMeeTC.ll pac'leT aenH'IHHbi ~B/B 141

. B pa6o
Te/4/ 6binO TaK:>Ke noKa3aHO, 'ITO B pe3ynbTaTe MO.IJ.HiiJHKaUHH 
OCHOBHOH reoMeTpHH MO:>KHO nony'IHTb MarHHT C HyneBbiMH 
CeKCTynOnbHbiMH H ,IJ,eKanonbHbiMH rapMOHHKaMH. 

MO,l{EHHPOBAHHE ,l{HllOHB YMIHTETTEPA 
C BHYTPEHHEH AllEPTYPOH 2,8x2,8 cM2 

Mo,IJ,enHpoaauHe ocy•ecTBn.Hnocb a cTanbHOM .llpMe 
C BHeUIHHM ,IJ,HaMeTpOM 8,2 C.M, KOTOpoe HCnOnb30BanOCb 

A + B c 
Puc.l. tl>op.MupoeaHue MQZHU111HOZO ouno/l.R YMW1/Ie1/11/lepa. 
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pauee a KBa,IJ,pynonLuoB: nHH3e 161. Pa3Mep npH3M H3 SmCo5 

c 3HepreTH'IeCKHM npoH3Be,IJ,eHHeM /BH/m = 18 Mrc • 3 ax 
COCTaBn.lln 1 ,6 X 1 ,6 X 0,8 C.M 3 . Hanp.ll:>KeHHOCTb MarHHTHOrO 
non.ll y noaepxuocTH H30nHpoaaHHbiX npH3M paaua 

/2600-t_300/ 3. 
Pacnpe,IJ,eneHH.ll MarHHTHoro non.11 ,IJ,n.ll n.HTH KouliJHrypa

UHH pacnono:>KeHH.ll nocTo.llHHbiX MarHHTOB npHBe,IJ,eHbl ua 
puc. 2. KouliJHrypauHH e-o .HBn.lllOTC.ll ueKoTopbiMH qacTHbiMH 
npH6nH:>KeHH.llMH K nonuoB: reoMeTpHH ,IJ,Hnon.H YMUITeTTepa. 
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Puc.2. MooellbHble KOH(/Juzypaijuu MazHumoe u pacnpeoeAe
HU.R MUZHU1/IHOZO riOil.JI, U3.MepeHHble 6 .MeOUQHHOU nllOCKOC111U. 

5 



IlpH c6nH)I(eHHH nOJIIOCOB ,IJ;O o6pa30BaHHJI anepTypLI 
1 ,6 X 1 ,6 CM 2 none B UeHTpe ysenH'IHBaeTCJI ,IJ;O 2500 3. 
Pacnpe,D;eneHHe HMeeT c}lopMy 0 H Ha paCCTOJIHHH 0,7 CM 
Hanp.ll)l(eHHOCTL B03pacTaeT ,D;O 4000 3. TaKHM o6pa3oM 
6e3 yrnOBLIX 3neMeHTOB, HMeiOIUHX B 3neKTpOMarHHTHOM 
BapHaHTe Y.D;BOeHHYJO nnOTHOCTL TOKa, B anepType, "3aK
pLITOii" CO BCeX CTOpOH nOCTOJIHHLIMH MarHHTaMH, O,D;HOpO,D;
HOe none nony'IHTL He y,D;aeTCJI. 

OnTHManLHLIM sapHaHTOM, KoTopwii ,D;aeT none c pa36po
coM ~B/B : 10-2 B anepType cp 1,4 CM, JIBnJieTCJI KOH· 

B (6) 
c}lHrypaUHJI 6. OTHoweHHe noneii B ueHTpe B (a)= 1,45 npH 

pac'leTHOM 3Ha'leHHH B/B 0 = 1,4 ,D;n.ll H,D;eanLHoro ,D;Hnon.11 
YMwTeTTepa. 

H3 cpasHeHHJI H3MepeHHLIX pacnpe,D;eneHHii uarHHTHoro 
nonJI MO)I(HO C,D;enaTL BLIBO,IJ; 0 TOM, 'ITO .D;nJI KOHc}lHrypaUHH, 
npoMe)l(yTO'IHOi Me)I(,IJ;y 6 H 0, ,IJ;OJI)I(HO C)'IUeCTBOBaTL 
pacnpe.D;eneHHe c O.D;HOPO.IlHLIM noneu B anepType .llO c/>2,0cM. 
TeM He MeHee, npH MO,D;enHposaHHH 3Toii npoMe)l(yTO'IHoii 
KOHc}lHrypaUHH nony'laiOTCJI TOnLKO pacnpe,D;eneHHJI C ,IJ;BYMJI 
TO'IKaMH neperH6a, T.e. 3a,D;a'la Ha MaKCHMYM npH Hyne 
nepsoii npoH3BO.D;Hoii He pewaeTcJI. 

TaKHM o6pa3oM, B pe3ynLTaTe MO.D;enLHLix H3MepeHHii 
Haii.D;eHa KoHc}lHrypauHJI 6 I puc. 2/ ,KOTopa.ll B HenoJIHoii reo
MeTpHH .D;Hnon.ll YMwTeTTepa o6ecne'IHBaeT O.D;Hopo,D;Hoe 
MarHHTHOe none B anepType C ¢1,4 CM npH nOJIHOB anepTy· 
pe 2,8x2,8 c~. 

B .D;anLHeiiweu npe,D;nonaraeTCJI oc)'IUeCTBHTL MO.D;enHpo
BaHHe o6oHx aapHaHTOB nonHoii reoueTpHH .D;Hnon.ll YMwTeT
Tepa H KBa,D;pynonLHOB nHH3LI IlaHOc}lCKOrO, a TaK)I(e H3MepHTL 
rapMOHH'IeCKHB COCTaB MarHHTHLIX noneii B yKa3aHHLIX 
uarHHTax. 

ABTOpLI C'IHTaiOT CBOHM npHJITHLIM ,D;OnroM BLipa3HTL 
6naro.D;apHOCTL H.A.llienaesy 3a nocTaHOBKY 3a,D;a'IH H 
B.C.Anc}leeay 3a o6cy)I(,IJ;eHHe pe3ynLTaTOB MO.D;enLHLIX H3-
MepeHHii. 
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