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M-16Y):{K 621.387.324 

TIonyqeHHe HOROB U7+ Ra HCTOl.JHHKe HOROB MEVVA-M: TIpenpHHT HT3Cl> 14-011 
T.B. KYJIeBOH, p.n. KyIt6H,na, C.B. TIerpeHKO, Jl..K. CeJI<.nHeB~ B.M. nepmHH, B.A. 
EaTaJIHH, A.A KOJIoMHeu; - M., 2001-14 c. 

B HT3<I> B reqeHHe pau.a net Be,lleTCH pa60Ta no pa3BHTHIO BaKyyMHo-.n;yroBoro 
HCTOlJHHKa HOHOB MeTaJIJIOB THna MEVVA H ero MO.llH~mcamrH. B npe,n.rmraeMoH 
pa60Te npHBO)UlTC.SI pe3YJlhTaTLI H3MepeHHH 3aP.SI.llOBOro cneKTpa fIY'lK8. HOHOB 
yPaHa, reHepHpyeMoro HCTOqHHKOM HOHOB MEVVA-M UP" pa3p.smnOM TOKe 2.4KA 
B nenH DTO)); - 8.HO,ll-2. H HCCJIe));YeTCR ero H3MeHeHHe B reqeHHe HMUYJIbCa TOKa. 
Ra OCHOBaHHH npe.llCTaBneHHhIX pe3YJIbTaTOB MOlKHO C,lleJIaTL BhIBO,ll, qro B Haqane 
HMIIYJlhCa TOKa nytIKa MaKCHMyM pacnpe.lleneHHR HOHO:O nyrIKa no 3apx.uOBbIM 
COCTOJlHHSIM npHXO,llHTCJI Ha HOBbI if H. U7+. 06uudi 10K H3BJIeKaeMOro H3 
HCTOqumca nyqKa COCTaBHJI 100 -150 MA. K KOHQY HMIIyJIbca TOKa nyqKa 
38.p.smnOCTb HOHOB laMeTHO nOHIDKaeTCSI II .llOCTHraer BeJIHqHH, xapaKTepHblX ,llJIJI 
06blqHbIX RCTOquHKOB THIIa MEVVA. llPHBO)UlTCSI pe3YJIbTaTLI H3MepeHIDI 
aKCHaJIbHOH coCTaBllillOmelt MarHHTHOrO nOJISI B,llOJIb OCH HCTOqHHKa. 

Generation of U7+ ions beam by MEWA-M ion source: Preprint lTEP 14--011 
T.V. Kulevoy, R.P. Kuibeda, S.V. Petrenko, D.K. Seleznev, V.I. Pershin. V.A. 

Batalin, AA. Kolomiets. 

In lTEP experiments with MEWA ion source and its modifications are carried on. 

The CSD of uranium ion beam generated by MEWA-M ion source with discharge 

current of 2.4 kA in cathode - anooe-2 . circuit are presented. The eSD changes 

during the beam pulse are investigated. It was found that the maximum of eSD 

measured for uranium beam of 100 -150 mA falls on if and U7+ ions. The result 

ofaxial magnetic field measurement is presented. 
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Boe.lleBBe 

B HT3CI> B TelleHHe pSJJ.(a neT BeJ(eTca: parora IIO P83BBTHIO BaKyyMHo

,n;yI'OBOro, HCTOllHHICa HOBOB MeTaJI1IOB (B,l{.H111vf) . THIIa MEVV A . H .,ero 

MOJ{HtPmcanHH [1], [2], [3], [4], [5]. 3Ta pa60Ta CBJI3aHa c paspa6oTIcOH B MT3w 

IIpOTOTIUIa Halla.n::DBOH qacm. mrreHcHBBoro 1IY TJDKe.JILIX HOBOB ,ll)lJI 

HHCpUHoHHoro TepMOSJJ.(epHOro Cmrre3a (HTC). B npOIl.ecce myqeHIDI pa60Tht 

HCT01IHHK8 BOBOB MEVVA-M (8aI<yyMHo-lf.YI'OBoro HCTOllHHICa C nBywI 
nocne,1l;OB8feJJJ..BO pacIIono:x<eHHbIMH aHO,lJ.8.M.H) 06H8.py>Keua B03MOlKHOCTh 

nOBblIDeIIIDI 3apJl,lJ.HOCTH HOBOB reBeplIPyeMoro nytnca IIpH H8.JIH1IHH B 06JIaCTH 

BaICyyMHo-.n;yroBoro P83pSJJ.(8 HapaCT3IOm:ero B),lOJIJ.. OCH HCT01JHllKa MarmrrHOro 

IIOJla: [5]. B IIpe)l.llBraeMOH pa60Te npHBO~Ca: pe3YJIhT8fLI H3MepeHHii 3apSJJ.(OBOro 

cneK'I'pa n:yqK8. HOHOB ypaaa IIpH P83PJl,lJ.HOM TOKe 2.4 KA B nerm kaTO),l aHo,n-2 H 

Hccne.nyerCll lOMeHeHHe ,naHHoro cneKTpa B Te1.JeHHe BMnYJILCa TOKa. I1PHBO,lUITClI 

pe3YJIhTarLI H3MepeHlUl 8KCH8JI&BOH COCT8BJIJIIOm:eii MarHHTHoro nOM B,lI;OJIh OCR 

HCTO~a. 

OURcaRBe 3KcDepBMeBT8JILBOI ycraaoBD 
3KCIIepHMelIThl IIpOBO.lUflIHCL ua HCTOTfHHKe MEVV A-M [5]. CxeMa 

HCT01fiIlIK8 nOK83aHa Ha pRC. L l:I.JmIJ.uHpoBaHHe p83pSJJ.(a IIpOHCXO,llllT, KaK H B 

rp8.l1.HIl.HOHHOM HCTOqmme, B pe3YJlLTare npo6wt: 110 HOBepXHOCTB KepaMJllleCKOrO 

HlOIDlTOpa Mex<)lY k8TO),lOM H rpBITePOM. ,[tml:noro Ha rpHITep nO),laeTca: HMDYJIhC 

BLICOKoro mmpnceHH1I 8.MIIJJ.HTY,noii 12 KB H ,nJIHTeJILHOCThIO 15 M1CC. 

06pa30BaBmWlCJI IDI83Ma 331I0JIIDIeT CHallaJIa npOMezyTOK K8'fO.ll- aHo),l-I, nocne 

qero p83BHBaeI'CJl p83p.sm MelK.ZlY 3THM1I 3JIeIcrpO).l8MH. )lmI mrr8HIDI ,nmmoro 

p83p1l).la HCIIOJIL3yerclI MO.nyJIflOP TOKa .llYTH C H3KOIIHreJIhBOH BH,llyKTHBBOCThIO. 

HHAyImmHocn 10 Mf' cra6HJIH3HpyeT TOK p83p1l).la B ,naHHOH nerm (la1) Ha ypoBHe 

120 A ,LlmrreJIhHOCTL p83p1l).la - 150 MlCC. .l(8JIhHeitmee pacIIpOCTpaHeHHe IDI33MLl 

B,nOJIh OCH HCTOllHHKa DpHBO)].Hl" K p83BBTHIO p33pSJJ.(a Ha aHo,n-2. PerYJIHPOBKa TOKa 

P33pSJJ.(8 (181) B ,naHHOH Il.effil ocymeCTBUeTca: 3a C1.JeT H3MeHeHH1l Be.JIHlIHHLI 

HaICOIIHTeJJJ..Ho:it eMKOCTH C H HllIIpJDKellIDI Ba Hei:. AruI 3KcnepHMemOB 

HCnOJIh30BaJIaCL eMKOCTh 200 MK~ IIpH HllIIpJDKeHllll.~ Hei 800 B. IIpH nOM TOK 
pa3pSJJ.(a COCTaBHJI 2.4 KA. . , 

lli83Ma pa3pSJJ.(a .apeiicllyeT BayrpH 8Bo.na-2, .lUIHBa KOToporo 64 CM, B 

mmpaBJleHHH K CHCTeMe q,oPMHpOB8HIDI HOBHoro nyqKa. AmI y,neplK8HIDI IiJI83ML1 
80 BpeM1l ,ztpeAcP~ HCTOtmHK cHafuKeH MamHTHofi KaTylIIKOH: (SDC - Solenoid of 
Drift Channel), 06ecnellHBmom:eA aKCH8JI&HOe MarBHTHoe IIOJle (Ba2) Ha OCH 

http:DpHBO)].Hl
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HCTOllHHka BnyrpB auo.na-2 B ,lW8Jla30He OT 0.02 ,lJ;0 1.3 T. IIpB .zvnrreJILHOCTH 

HMIIy.JIJ,ca TOKa B8M8I"HH'IBB8HBJI 2 MC. BpeMem:lOe COfJIacOBaHHe MaI'BBTHOrO 

nOlUl co BpeMeHeM 38DYCKa HCTOqg:mca DpoBe,lJ;eHO no M8KCHMyMy HOJJHOro TOICa Ha 

B:bIXO,lJ;e HCTOqJJH[(8. IIpB :noM 3a.z:teplKKa 3anycxa BOHROro HCT01IHHKa 

OTHOCII.'I'e.JILHO MaKCHMyMa mmyJf&Ca TOKa B Ka'fYIIIKe COCTaBBJIa 240 MKC. 

lhuepeHIIe 38,l.lepmal Me)l(J(y M8KCHMyM HMIIyJILca TOKa B Ka'fYIIIKc H MaKCHM:yMOM 

MaImlTHoro nOJIJI B 06JIaCTH KaBaJIa ~cPa ,ll8JIO BCJ1H":IBHY nop)'J,ZJ;lQl 50 MKC. 

CllopMHpOBaIDIe HOHRoro fiY'lKa npoWBO,lUfJIOCh CCTO'lHoit OIIrHKoA: C 

YCKopmoIlOfM nOTeHIJ;HaJlOM 60 KB. 
H3MepeBIJjJ 38p'1.lJ;0BOro cncrcrpa npoBO,lOlllHCh MarHB'I1ILIM 

MaCC8H8JIB3aTopoM. IIap3MeTplal aJJa.JDnaTOp3. npe.D;CTaBJIeHY. B TaoJI.l. 

,ltmI UOBLIID'eHmI p83peIII8IOmeJt cnoco6HOCTH MarHHI1l Ha em BXO,lJ;e 

YCTaHOBJIeHLl ne lIleneBlale JlHatpa:rMLI C IIIHpHHoi IIlCJIH 2 MM H PaccTOJIHHCM 
MC)I(J(y HHMH 180 MM. HluepeHBJI upoBeneHLI )J;JUI ,llHaII83OHaB3MCHeHmI 

MBrHHTHOro nOJUl B MaCCaHalllI3ErIc, COOTBeTCTByrom;ero OTKJIOBeHBlO qacnm; C 

y.n;eJlbBoit Maccoii: OT 12 11.0 80 (OT HOBOB c+ 11.0 HOHOS U3). BBH,lJ;y BB3J(oA 1facTOThI 

nOBTopeBHit pa60rw HCTOqg:mca 0,nHH :QHKJI B3Mepemdt 38.HBMaeT no BpeMeHH 6-8 
qacoB. npH ~M Ha 1C8'lfCzu,di war M8I1IHI1loro nOM IIpOBO,llWIOCh mMepeHBC npH 

O,lUlOM - nyx cpa6a.T:wBfJIIIDIX HCT01UIHIC8.. 

TaOOlUla 1. DapaMeTpbl MarBBTHOrO Mace aJUIJIB3aTOpa 

YroJl nOBOpOTa 60° 

,l(Hana3on H3MeHeHmI ~ 
MarBBTHoro nOIDI 

0.1-1 T 

p~c nOBopoTa 0.3M 

M.umt:Ma.1.rLu.A mar H3MeHeBHJI 

MarHHTHorO nOIDI 

3·10-4 T 

llIHpHHa OOJIacTH O,lJ.HOPO,lUloro nOD 0.03M 

BhIcora 3830J)a O.02M 

Pe3YJlhTaTW BwepeBBi B JIX ofieYlK.lleBBe 

CneKIIIP "YflK.tI C 1II01(OM JHl3PR6a 2.4 ICA 
B J1C3YJlbTaTe npe.AhI.nYlllBX B3Mepemlit cnel.CTpa ypauoBOro II}"IK8, 

renepupyeMoro BCTO"llHBKOM MEVVA C JJ.8YM'I ano.lt~ OIalJI B.bIJIBJIeH poeT 

38pSIlI.HOCTH nyqu DpH YCJIOBHH, 1ITO B OOJI8CTH pmp-.na CO'l,lJ;aeTaI MBrHBTHoe 

nOlle C 60JlbUIHM rp8,ZlIIeHTOM B,lJ;OJlb OCR HC'l'O'DIHKa [5].liIalJI0 3atBICCHpOB8HO, 1JTO 

IIpR TOKe pa3p~a 800 A B JlCDB ICtttO,lJ; - 81104-2 cnerrp CO,lJ;eplKHT ROHIII U' + 

KpoMe TOro, 6ldJIO BLlCK83aHO npeJlIIOJIOiKCHBe, 1ITO C poCTOM TOO P83pJl,lJ;a 
B03M())I(}IO l(8JIJ,HciimCC nOBwneHHc 3apJl,lJ)lOCTH reHepBpycMoro IJ.y1IIC8. B 
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p83BBTHe Aauuoii pa60rhI npOBe,neBbl H3MepeHIDI 3apJl.I{OBOrO pacnpe,neJIeHIDI 

ny'1K8 HoaOB ypmm IIpH TOKe P83P"1Ul 2.4KA B neIIH KaTO,ll - aHO,ll-2.Pe3YJILTaT' 

HlMepeHHA upe.n;CT8BJIeH H.a pHc.2. B cne~e (rrqerJIHBO H]J;eHl'H«lnn~YIOTcJl IIIOOI 
HOBOB ypaua C 38pJl,lJ.HOCThIO OT U3 

+ AO U +. KpoMe TOrn, cneKTp co.n;ep)I[BT IIHKH 

COOTBeTCTBYIOmmc. Uepe38pJl.I{OK HOHOB nyqrca. IIplNeM .ll.IDI HOBOB ypaua BOChMOI 

H ce,llLMoii 38pJl,lJ.HOC'l1I 'IlpHCyrCTByIOT IIHKH, C<>O'fBeTCTBytOIDlle UOTepe J1)JYX 

38pJl.I{OB (CM. pHc.2)~ 
OrJBI1lHoe OT KOJIOKOJIoOOp83Horo pacripe.n;eneHHe a.MII.JlHTY.n; ,ll',JDI HOBOB )'pailS. 

06':&JICHJIeTCJI J1)J}'MJI llpH'IHHaMH. Bo-nepBLIX, npHMeaemlOH MeTo;nmoi 

H3Mepe~ 'IIpH Koropoi a.MII.JlHTYJlHoe pacnpe)leneHlle H3MepeHHhIX IIHKOB 

cym;eCTBeHHo 3aBHCHT OT Becra6HJlhHocTB. pa60rw HCTO'IHHK&, KaK )')Ke 
rOBOpHJIOCh B:&IIIIe, Ha I.CalK,lJ,Wi mar Mar:HlITHoro nOJDI npoBO;:umacL perRCTpanIDI 

TOKa:nyqxa, .n;ome,n;mero }J.O ,D,ereKTopa 38 OAHB - }J.Ba nOCWIa. HCTOlJ1:lHI(a. JIPH 3TOM 
(lHKCHpOB8JlOCh MaKCHM3.lILBOe 3H.a1JeHHe H3MepJleMOrn HMIIyJIbca TOKa Ha 

TOKonpHeMHHKe. MaKcHM}'M pemCTpHpyeMoro IlHKa HOBOB oupe.neJIemlOB: 

3apJI}J.HOCTB npHXO.ror.r H8 2 - 3 mara B3MeHeimJI Marmrmoro no.lUI. IIpl'lllBMWl BO 

BHKMaHlle H3BecTHYID HeCTa6HJIhHOCTh OT HMIIyJI:&C8. K HMIIYJI:&cy HCTOlJllHKa 
MEVVA ICaK no .TOKY, TaK H no 3apJl)lOBOMY pacnpe,lleJIeHHIO, CTaBOBHI'CSl 

Ol{eB~ lITO Ha6J11OAaeMoe He KOJIOKOJIoo6pa3HOe pacnpeAeneBHe HOHOB ypaua 

no 38pJl.I{OBhIM COCTOJIHHSIM Mozer 6L1'J.')) 06ycJloBJleHo BLl6p8HHoi MeTO;nmoit 

mMepe~ He yq:HTLIB8IOm,eA Hecra6HJ1:&HOCTh OT HMnyJIbC8 K HMIIyJILCy 

reaepupyeMoro IIy'IlQl ICaK no TOKY, TaK H DO 38pJl.I{OBOMY pacnpe}J.eJIeBmO. 
Bo-BTOPLIX, 3apJl.I{OBOe pacnpe.neJIeHHe B reuepHPyeMoM nyqKe MOlKer 

cymeCTBeHHJ.IIM. 06p830M' H3MeBJITLCR B Te1JeHHe mmyJI:&ca. IIPH 3TOM (lHKCaII,HJI 
npH H3MepeHIDlX M8KCHMa.JILHOro 3H8T.1eBHSI' 38.. Beeh HMIIYJILC TOKa DpHBO,llHT K 

TOMY, lITO Ha pe3YJI:&THpYJODleM rpaq,HKe aMJJJIIil'I'Y,lI;LI p83111dX llHKOB MOryr 

COOTBerCTBOBaTL p83JlHllHliil:M BpeMeliB:&l.M OTpe3KaM B Te1JeHHe HMDyJILca TOKa 

nyqK8., Cpa3JIH1IB.LIM paCDpe,lJ;eneHHeM no 3apJl,l{aM~ 

HweHeHue 311pJlOoBDZO cnelUllpfl • IIIt!'1eHue UMnyJl6Cll1llOKil 

KaK YiKe roBOPBJIOCh BliiIlIIe, IIpHMeIDIeMaSl MerO)lHKa It3Mepemm 38pJIJlJJBOro 

cueKTp8, 06YCJlOBJIeHHWI He06xo.IUIM0CTh1O npOBe.neHIDI lt3M.epeBHA 3a p83YMJILIe , 
BpeMeB.HLIe· CPOKR, HMeeT TOT He.n;oCTaTOK, qro B03MmKHO BCKaJlCeHHe 

KOJIB1lecTBeHHhIX coomomeHliJii ~~ IIJiIK8MlI H3MepJleMhIX 38pJl,llOB:&IX 
COCTOJIHHit. ,llJIJJ. yCTp8HeHIDI A8HHoro ~ IIpOBe.n:eHLl mMepeHIDI 38pJl,lloBOrO 
pacnpe.n;eJIeHIDI nycma HOBOB ypaua C HaOOpOM CTaTRCTIIKR Ha K8.lK,lJ,LIii mar 

H3MeHeIIHSI M8.I'HHTIIoro ~OJDI. IIPH pa60Te C 1JaCTOToA nOBTOpeIIHSI O}J.HH BLlCTpeJI 
3a BoceML ce~ H ua60pe CTaTHC'I'HICH, XOTJI 6L1 no .neCJlTb ~OChIJIOK RCT01JHHIGl 

Ha K~ mar, O):{HO nOJDIoe H3MepeBHe 3apJl.I{OBOro pacupe.neJIeHHJI Tpe6o:B8JIO. 
6L1 HepeaJILHLIX &peMe~ 38.TpaT. OJ(HaKO upOBeCTH T8KHe It3MepeBHJI TOJlLKO, 

.llIDI BOBOB ypaaa, HCKJIIOIfDB m HlMepeamt HOHLI nepe38pJl,l{KH H ROBbl 
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OCT8TOlIHoro ra38, Dpe;:tCT8B.JIj(eTCR l{enecooOp83H.hIM .ltID1 nonyqeHHJI 

aMllJIHl'Y.lUIoro pacnpe.lleneHIUI HOHOB nruca no 38plztaM H3.MepeHHJI H8 

.ManDlTHOM M8CC8lI8.JIB38Tope, B OTJIBlIHe OT BpeMJI nponeTHldX mMepeBBi, He 

IIO'lBOJUIIOT B AeTaJJJIX .npocne,llll'I'L, KU MeIDIeTCR 38pJI,lJ;OBoe pacnpe;:teneHlfe nrum 
HOHOB 3a BpeMll HMIIyJIhCa Ho, K8K OKa3aJIOCh, ecJIH p836BTL ,It.JIH'I'eJIJ:1IOC'I'L 

HMDYJILca TOKa nytIl(8. Ha ));Be nOJIOBHHbI H pemCTpBpOB.IIl'L OT,lteJILHO aMllJIHl'YJtLl 

,llJlJI 881{8JJbBOH H KOBeqJfOH nOJIOBHH, TO MOXCBO c;:tenaI'h BYBOJtLl 0 ./UIH8MBKe 

H3MeHemm 38pJlJlOBOrO pacnpe.nenemm B Te1{eHHe HMIIyJILCa TOICa. 

TatiJnl.Qa 1. llpoaeBTBGe CO,llepza8Be B080B (00 


UeKTpBQecDMy TOKY) ypaBa pa1IIBQuol lapilJlllOCTB B 


U'laJle B Due BMDYJIWa TO" DY'ID 
BOBW KOBeQ BMOYJlbCA,Ha'laJIO BMBY~a,. 

% 0/0
U3+ 39.42.6 

7.2 30if 
U~ 2117 

6.727.7if" 
U7+ 27.9 2.7 

17.6IfH: -
Pe3YJIIt'rars: WMepemdi c p836HBKOH mmyJIbC8. TOD IJ.Y'IIC3 Ha .n;ae BpeMeHHlale 

o6.nacTH, IJPOBe;lleBll&Ie C BJlOOpoM CTaTHCTH:ICH, ,WUI HOHOB ypaaa npe.llCTaBJIeHhI ua 

pRc.3 (RaqaJIO HMDyJILC8 TOU) H pHc.4 (KoHen; IlMIlYJILC8 TOU). Taoo. 2 
OTOOpaxcaer DpOI{eHl'Roe co,nepmume HOHOB ypasa pa3.lIIfIIHoi 3apJI,l(HOCTH B 

·H8.~e H KOHI.{e HMDyJThC8 TOK8 n:ytIK8. IIpH pac1{eTBX npOl{eHTHoro COAeplK8.HllX 

,ltJUI HepemCTpHpyeMLIX tmJ(OB U2
+ B if npe)lllO.naraJIOCb, qro HX aMllJIHl'Y~ puna 

aMllJIHl'Y,lJ;e IJJDCa U3 
+. B 31'OM CJIy'I8e, H3 xap8K'l'ep8. pacnpe,lJ;eJleHHJI H3MepeJIBLIX 

IIHKOB CJIe,nyeT, qrO ,ltJUI HOBOB B B8'1ane BMIIYJILca MOOKIIO roBOpHI'l:t, lfiO HX ~'He 

MeRee" DpHBe.neBHbIX BeJIH'IHH, a,llJlJl BOBOR B KOl:ll{e BMJJyJILC8, 1ffO ox "He 6oJIee" 

llpHBe,lJ;elll:IYX BeJ1H1BIH. 
npe.n.nOlKeHHBI: MeTOJlHK8 n03Bomma yc:rp8.BHI'b He KOJIOICOJIoo6pa3Hoe 

pacnpe.neneHHe no aMllJIHl'YJU1M BOHOB P83HOii: 3apJl,llHOCTH. ,llruI 1J81I~,nyqm 
M8KCHMyM pacnpe.neneHWI 1:IpIlXO,llHl'CJI Ha IllOOI if H U7

+. ~ .. llmm, 
COOTBeTCTByromero HOHaM tr, He npoBOJtllllHCb, BBH.D;y CJIOlKBOCTH Ba.z.te.xmo:li 

.u.neR'l'B4.»BK81lftH ,lJ;8BHOro J.1HI(8 cpe,ll.ll 6onItmoro "IRena lIIIKOB 6J1HDCoi" 

aMllJIHl'Y~, coo:rBeTCTByromux p83JlR1D:lLlM BOHaM OCTaT01UIOro r83a. K KOBllY 

mmyJIbC8 3apJI,lJ;OBoe pacnpe,neneHHe npHIlHMaeT BIUt, 6J1H3KR1 K crau;napnroMy 

pacnpe.zr;eJIeHBlO, xapanepHOMy AJIfI pa60TY RCTOqmnca THIJa MEVV A C 

CIlJIbH0T01IBJioIM Bax.yyMHo-Jl)TOBLIM. P83pJl,lJ;OM. Ha pRc.5 npe.nCTaBJIeH cneKTp, 

nonyqeBBYit H3 CllCKTpOB npe,nCTaBJICHHhIX Ha pHC.3 H pRc.4 DpH yCJIOB~ "lITO )lJ1lI 

http:cpe,ll.ll
http:TatiJnl.Qa


5 

~oro· 3HaqeHIDI MarllHfHOrO nOJDI BId6upaJIOCh 3Ha'leHHe TOKa M8KCHM8.lILHoe 

H3 COOTBeTCIByroIItHX 3IUlQemtit, npe.ll:CTaBJIelIllblX H8. :)THX )).Byx. rpaq,mcax. nerKO 

BH.neTL, 'ITO 3apJl.nOBoe pacnpe,n;eneHHe HMeeT M.HHHMYM B 06JIacTH HOBOB U5+ , K8K 

H Ha rpwpHKe nOJIHoMacII.ITa6BLIX H3Mepemm (CM. pHc.2). 3aN:eTHoe OTJIHllHe B 

8MIl.1IIITY.ll:e IIHKa U3 
+ Ha pHC.S OT COOTBeTCTByro~ero mnca Ha pHc.2 06w!CBJleTCJI 

HCXJlI01JHTeJI])HO HeCT86HJThHOCThlO pa60TId HCT01lHHK8. KocBeHHLIM 

nOJJ.TBepiK,lleHHeM noMY JIBJDIeTCJI CH.JThHO wpe3amuUI 4wPM8 ;B;8HHOrO 1IIIK8H.a 
pHc.2. HacKOJI])KO cym;ecTBeHHOB.lIHHI:IH.e BeCTa6HJILBOC'm reHepBpyeMoro nyqKa 

no TOKY H pacnpe,lleJIeHHlO no 3apJI.IJ;H~ xopomo BH.llIIO H3 pHc.6. Ha ,ll8HHOM 

pHcymce nOKa38BO; KaI( 6LI BLIr.lUI)J;eJIH 3apJl.llOBbie cneKTphl, ecJIH H3 ,ll8HHbIX., 

no.rryqellBhlX B xo.n;e H3MepelfBit c Ha60poM· CTaTHCTHKH, BLl6pa:n. TO.JILKO 

M8KCHM8JIbHLIe H TOJI])KO MHffilM8.J]},HLle 3H8lJ.eHIDI. T.e. ,ll8HHbIii rpat)HK MO)I(HO 

paccM8TpBBaTb .K8.K ,n:u:8IIa30H B03MOlK'HLlX 3H8'leHHH. ()qeBH,llHO, 'ITO npH T8KOM 

p836poce B03MOiKHbIX 8MIl.1IIITY,ll;, 6el Ba60pa CTaTBCTHKH HeB03MOZHO roBopHTL 0 

KaKHX-JIH60 KOJIHlIeCTBeHHbIX COOTHomeHIDIX MCiKJlY HOHaMH p33JIHtlH0it 

38pH,l(HOCTH. MmepecRo OTMentT.b, 'ITO )lJDI HOBOB YPS1I8 C 3apJl,lJ,OM BhIIIle U3 
+ 

M8KCHMyM pacnpe,n;eJIeHIDI Bce paDRO npHXO.lJ.HTC.Sl H8 HOHLI U7+. 

IIoMHMO IIHKOB, COOTBeTCTByromHX . HOBaM ypaaa, T8K )ICe .mm J.WYX 
BpeMeHHblX. 06JIaCTeA H3Mepan:CJI IJ:HK, COOTBeTCIBYJOll.{IIii HOHaN: 1J0;B;opo.ll:a 

IIpHcyrCIBHe ,nauaoro mnca B o6oux cneKTpax np8KTHlleCKH C o,rnmaxoBOii 

8MII.JJHTY,noA n03BOJDIeT yrBep)K,n8TL, 'ITO npHcyrCTBHe HOHOB 6o.nee 8L1COKOii 

3apsmaOCTH TOJIbKO B HalJ.aJIe nyqx8 He MO)ICeT 6hlTL 06DH.cHeHo ~flleKTOM 
pa3,lleJIeHIDI HOBOR B K8H8JIe .npeiiflla HCTOlfHHKa 3a cqer 6oJI])DIHX cKopocreii y 

HOBOB C MemmeR y,neJI])HOH Maccoit 

Hwt!pellu M4ZHllIIIHOZO iloJUl BOo"" oca ,UCIIJOfIHllKII 

IIocKOJILKY B pa60Te [5] 6L1JI~.· BLDIBJIeua 38BHCHMOCTL 3apJl,nOBO~ 
pacnpe,neJIeHIDI n:ytnC8 HOBOB OT KOH4>HrYPaI.lBH M81'HHfHoro nOH B,n;OJI]) 

HCTO'IHHK8, H8MH 6MJ1o npoBe,n;eBo H3MepeHHe aKCH8.J]},HOB COCT8BJ1JDOm,eH 

)l8HHoro noJUJ B OOJIacTH OT K8TO,n;a HCTO'lHHKa H ,ll0 .MeeTa, r.n;e nOJIe KaryDIKH SOC 
,n0CT.HraeT CBOero .M8KCBM8.JILHoro 31f8.11eHIDI. Pe3YJILT8TbI H3MepellHil 

npe,llCTaBJIeHld H8 pHc.7. H8 pHCYHKe YK83811Lr MeeTa pacnOJl(»KeBBJI K8TO,I(8., 

aHo,lla-l H 8H.0.n.a-2. K8K CJIe.n;yeT H3 Pe3YJIhTa:rOB H3MepeHBii, nOJIe B OOJlaCTB 

p83pJl,na He npeBId11l8eT 5 % (0.02 - 0.05 T) OT .M8KCHMaJIbHOro 3HaqeHIDI 

.MarmrrHoro no~ ,llocmraeMOro B Ilempe KaTyIIlKH. npH 3TOM nOJIe B 06J1acTH 

Ka:f0,ll8 MeHLme nOM B 06JIaCTH BTOP9ro 8Ho.n;a B 1.7 p83a Pe3Koe BapacT8.HHe 

M8.l'BHTHoro nOM I1pOUCXO,AHT yxce BHyrpH 8H0.na-2, Ha paccroJIRHH OKOJIO 5 CM OT 

ero TOpna. T8Koe pacnpe.n.e.neHHe nOAA n03BOJUJeT IIpe)lllOJIOXlfI'h, 'ITO B ,naHHoii 

KOHC1pyxIlHH B 06JIaCTB 8H0,n;a-2 M8f'HHTHoe nOJIe HMeeT 3aMeTHYJO PMHWILayIO 

COCT8Bmnom;yro H peaJIH3YeTCJl P83p1f.Zt B CKpemeHHbIX MarHBTHOM H 

3JIeKTpHllCcKoM noJl.S1X. K8K H3BeCTHO H3 reopHH llJI83MLI, B 3TOM cJIylIae 

IIpOBO,ll;HMOCTL fiJla3ML1 CT8HOBHTCJl a.H:H30Tp0llHOH H ee BeJIHqHHa nonepeK 

http:P83p1f.Zt
http:npHXO.lJ.HTC.Sl
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Marmr.rHOro DOIDI 38MeTBO CHlIlKaeTCJI. 3a (NeT :noro B03MO>KHO DOBhlDleHBe 

II8J.teHIDI mmptDICeHIIJI H8 P83PMe H, ICaI( CJIe,n:CTBHe, CMeJIleHHe 3apMOBOrO 

pacnpe,n:eJIeHBJI reHepupyeMoro nyqK8 B 06JIacrl. 60JIee BWCOKHX 3apMOB. KpoMe 

roTO, T8Koe pacnpe,n:e.neHHe MarHBTHOro DOJH( MOxceT 06ycJlaBJIBBaTh IC8K CIlJII,HOe 

Ql(3.THe ,n:pe1c)}'IOJIleii IlII83MY, TBK II Manm:rHyfO 3KCTp8KllBIO HOHOB m IDI83MY. 

068 3TH Mexamt3Ma TaIOKe MOryr BW3Ba'I'J, CMemeHHe 3apMOBOrO pacrrpe,n:eJIemm 

reHepHPyeMoro nyqa B cropOuy 6om..IIIHX 3apJl,ZlOBLIX COC'fOJIHHit 
He06xo)UlMo OTMeTB'fJ», 1f.TO YCTaHOBU )\ODO.JlHHI'eJlLHOA: KaTyDlIQI, 

C03.l{81Omdi B 06JIacTII p83))JJ.l{a BCTpelfHOC Marmrmoe nOJIe no OI'HomeHBlO IC nomo 

OT KaIyIDICH SOC, IIpBBO,lJ;HI K nODJIeHBlO npo6oeB Me:xc.u.y auO,llOM II 

nomumuolI(BM 3JIeK'lpO,llOM no DOBepXROCTH BHemuero H30IDITOp8, p83,lleJDllOmero 

3TH ~ 3JIeKTpO)l8. BCICp:&rrHe HCTOlJlBDC8. BhlJlBBJlO, 'iTO npH TBKOM BKJlIOtteBBH 

Mannrrm;.tX nOJIei. IIOBCpXHOCTh ,l(8HHoro H3OJlJITopa 6wCTpO nOKpWB&eTCJI TOHKOit 

lIJJeHKoit p8ClIliiUBIeMoro Marepll8JI8 KaTOJl8, KOTOpas H 38Kopa"IBBaeT 3TH ,lOJa 

3JIeIcrpO,lXa MeQY co6oit 

BhlBO.hI 

B pe3YJl:hTaTe npoBe,lXeHHhIX pa60T nO,llTBepQeua B03MOXCHOCTL DOBwmelOOI 

3apJl,lUlOCTH reHepHpyeMoro HCT01JBHKOM TBIl8 MEWA BOHHoro ny'1K8 npB 

pa60Te B pelKllMe ,lUJyx aHO,noB C pe3K0 HapacT8lOnnIM MannrI'II&IM nOJIeM. 

3a(lBKCBpOBaHO, 111'0 ups TOKe p83p~ 2.4 KA B nellH Karo,n: - 8110)\-2 B 

B3BJIeKaeMOM m HCT01f.BBK8 nyttKe HOBOB ypaua CO.llep:xarrCJl OKOJIO 17 % HOBOS 

U8 
+. Ilpu 3TOM MBKcBMYM pacnpe)\eJIeHBJI DpHXO,lJ;HI:hCJl Ha IIOBW If+ II U7 

+. 

llpoBe,n:eHHoe BCCJIe,ltOBaBHe B3MeHeHIDI 38pJJJ10BOrO cneK"J.pa no .nmrreJI:hHOCTH 

HOBHOro Il}"Ia nOKa38JIO, 1fI'O Ha"IaJIO nyttKa COJf.eplIQIT IIOBW 60JIee BWCOKOB 

3apJl,llHOCTB. K KOuny HMIIYJl:hC8 npoHCXO.llKf DOmDJ.rellHe KU MaxCHMaJIhHO 

3WPBKcHpOBaHHoro 38p.1IJt0BOro COCT01l1DUl, Tax II nepepacnpe,n:eJIeHHe aMlDIHTYll B 

nOJl:h3Y IIB3KHX 38pR.lUIDCTei. Tax B ICOHQ,e BMIIyJI:hC8 nOJlHOCTI.tIO OTCyrCTBYIOT 
HOHblU3+. . 

j{8JIbBeii:mHe HCCJIe,n:OB8HHJI 6y,n:yr HaDpaB.JleBW Ha BWJICHeHHe Mexamrnam 

BJIIDJIIIDI MarHHl'HOrO nOIDI H8. 3apJJJ10Boe pacnpe,n:eJIeHHe HOBOB Ba.ICYYMBo
.nyrosoro P83pJl)l8. 

Iinaro)lapsOCTll 

AB'ropw BIalpII')IC8IOT 6JIaro,napHOCTI. Ady Hershcovich (BNL CllJA) 38 

nOMepxacy MHHoit patioTw:, a T3IOICe E.M. OICcy II J1.6. IiaJ:p8M6eKOBY 38 PfIJl 
IleHHlilX. 38Me'llamdi, BWCK838HHIdX DpH OOCy>JC.neHBH pe3YJI:hTarOB )l8HHOA pa.6onI. 

http:cneK"J.pa
http:BhlBO.hI
http:Mannrrm;.tX
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PHC. 2. CneICTp rryqKa HOHOB ypBHa npH eMkOCTH H.a KaHane .ll.peAq,a 200 MK<l> H HanpB>KeHHH Ha Hdi 809B. MarHHTHoe 

none B KaHane .npejlq,a - 1 T. K8TYIIJ.K8, oOOcnetnm8lOID;8JI MarHHTHOe none B o6n8CTIf p83p.l,lUl- BIdKJlK)"IeHa. 

http:K8TYIIJ.K8
http:1001.02.06
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PHC. 3. Pe3YJIbTaT WMepeHIDI cneIcrp8 nyqxa HOROB ypaH8 C HaOOPOM CTaTHCTHIGI Ha KaJlO(ldA war MarHHTHorO 

nOJDI (nepBruI nOJIOBHHa nyqKa). Cr.. =200 MK4>, UC = 800B, MarmtTHOe none B KaH8JIe ;weAcIla - 1 T, 
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PHC. 4. Pe3YJILTaT H3MepeHIDI cneKTpa :nyqn HOHOB YPalla C Ha6opoM CTamCT1:fI(H Ha K~ mar MarmtTHOrO 

noml (BTOPU nOJIOBHHa nyqKa). CKA = 200 MKcl>, Dc =800B, MarHHTHoe nOJIe BKaH8JIe .npeA4.>a - 1 T. 
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Puc. 5. CneKTp, cOCTaBJIemUadi BJd60pKoit MaJ<CHM8.I'lDHbIX 3Ha'feHHfi H3 ~8.HHLIX. npeACTaBJIeHHhIX Ha pac.3 H 4. 
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Puc. 6. CneK'I'p1d rry<IK8. HOHOB ypaH8 noc1pOeHHI:ole no MllKCHMa.m.HDIM H MHHHMam:.HDJM 3Ha-qeHWIM H3MepeHHoro CHfH8Jl8 npH Ha60pe 

CTaTHCTHKH (TOK p83pJJJla - 2.4 KA. M8rHHTHOe none B KaHaJIe .Iq)eitejla - 1 T). 
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