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1. OAHO~ ~3 Ha~6onee aKTyanbH~x 3aAa4 cOBpeMeHHoA. YCKop~Tenb
HO~ TeXH~K~ f1Bnf1eTCf1 coaaaaae .BbICoKo3<ll$eKT~BHbIX ~CT04HI-tKOB MHoro
3apf1AH~X ~OHOB /M3H/. BecbMa nepcneKT~BHwM~ B jToA CBR3~ BWrnf1
Af1T B03MO~HOCT~ ~cnonb30BaH~f1 B Ka4ecTBe TaKoro ~CT04H~Ka nna3
Mbl, c03AaBaeMoA naaepos , TaK, Hanp~Mep, B paõore /1/ cooõuiaer ca 
o nonY4eH~~ np~ nnOTHOcT~ MOI4HOCT~ ~3nY4eH~f1 CO o- na 3e pa <ll = 
= 1013 -:- 10 15ST/CM2 ~HTeHC~BHbIX nOToKoB' ~OHOB c KPaTHocTblO ~OH~
3aLJ,~~ Z ~ 34 Anf1 3neMeHTOB c aTOMHblM HOMepOM Z R - 40. Taxue 
B~COK~e 3apf1AHO~T~ HeB03MO~~O nonY4aTb B TpaA~u,~OHH~X ~CT04H~

Kax ~OHOB /AyroBo~) Ayonna3MOTpOH ~ T.n./, KOTOPb~, B OCHOBHOM, 
~cnonb3YIOTC~ B HaCTOf1l4ee epeMf1 Ha YCKop~Tenf1X. Pean~3au,~f1 na
3epHoro ~CT04H~Ka M3H Ha CMHxpo<lla30TpoHe OHHH n03Bon~na Bnep
B~e YCKOP~Tb AO penf1T~B~CTCK~X 3Hepr~~ f1Apa yrnepoAa~~ a B pe
3ynbTaTe AanbHeAwe~ onT~M~3aLJ,~~ ~CT04H~Ka YCKOP~Tb TaK~e AO 
penf1T~B~CTCK~X 3Hepr~A ~OHbl 7 Li 3+, ôLi 3+, 24Mg 12+ C ~HTeHC~B
HOCTblO 10 9 -:- 5 ·1 O10 f1Aep/~Mn ~ OCYl4eCTB.HTb Ha 3T~X nY4xax f1AepHO
<t>~3~4eCK~e 3Kcnep~MeHTbl /3/. BeCbMa nepcneKT~8HblM npeACTaB!1ReTCf1 
TaK~e HCn0!1b30BaH~e n~3epHoA nna3M~ B Ka4eCTBe ~CT04H~Ka M3H 
AI1f1 LJ,~KnOTpOHOB, xoropue Ha~6onee W~pOKO ~cnonb3YIOTCR B f1AepHOA 
<llH3~Ke cpeAH~X 3Hepr~~. OAHaKO B ·3TOM cnY4ae Heo6xOA~MO Y4eCTb, 
4TO 06pa30BaH~e ~ pa3neT f1AepHO~ nI1a3MW npO~CXOAAT B ycnoB~Rx 

MarH~THoro nonA LJ,~KnOTpOHa, KOTopoe CYl4eCTBeHHO Bn~f1eT Ha xa
paKTep~CT~K~ ~OHHOA 3M~CC~~ na3epHoA nna3M~. UenblO HaCTOf1l4e~ 

pa60T~ ~ f1B~nOCb ~3Y4eH~e oco6eHHOCTeA ~cnonb30BaH~f1 na3epHO~ 

nna3Mb' B Ka4eCTBe ~CT04H~Ka M3H Anf1 LJ,~KnOTpOHOB. Pa60Ta npe
cneAyeT CBoe~ u,enblO nOKa3aTb KaK 'ycnex~, TaK ~ TPYAHOCT~ B pe
weH~~ AaHHO~ 3aAa4~. nOCKOnbKY pa60Ta ~MeeT o606~alOl4~A xapaK
Tep, B Hee BKnI04eH~ HeKoTop~e pe3ynbTaT~, Aono~eHH~e HaM~ pa
Hee 14,6,34/. 

2.1. HccneAOBaH~f1 na3epHo~ n!1a3M~ B nonepe4HOM MarHHTHOM 
none /HopManb K nOBepXHoCT~ M~weH~ nepneHA~Kynf1pHa MarH~TH~M 

c~nOB~M n~ti~f1M/ 17 ,8/ n03Bom1nH enepsue peanaaoaars na3epHbI~ ~C
T04H~K M3H Ha LJ,~KI10TpOHe Y-200 n~p OH~H c OCYl4eCTBneH~eM YCKO
peH~f1 ~ BblBOAa ~OHHoro nY4Ka ~~ no cpaBHeHHIO c MaKeTOM n,8~ 
~3-3a orpaH~4eHH~ no ra6ap~TY ~CTo4H~Ka B LJ,~KnOTpOHe, B Haw~x 

3KcnepHMeHTax M~weHb 6b1na CMe~eHa OTHoc~TenbHo 3M~CCHOHHO~ l4en~ 

B CTOPOHY OAHoro ~3 nonlOCOB LJ,~KnOTpOHa Ha paCCTOf1HHe zl ,5 CM. 
HopManb K nOBepxHOCT~ M~weH~ B T04Ke $OKYC~POBK~ na3epHoro ny
4a COCTaBnf1na 45° OTHoc~TenbHO HanpaBneH~f1 c~nOB~X n~HH~ Mar
HHTHoro nonf1 LJ,~KnOTpOHa ··2 Tn. 3Kcnep~MeHTanbHble pe3ynbTaT~ 

~cnblTaH~A 3Toro ~CT04H~Ka Ha LJ,~KnOTpoHe Y-200 npeACTaBneHbI Ha 

li e.VI'tieti~i.l, I~Hcnrryi I 
~ l3tt.Je10BlUI'JC . 

SPltSJ1J1e-r.EKA 
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PHc.l. KohH~eCTBO HO
uos, YCKOp5IeMbIX na IJ,HK
nOTpOHe Y-200 3a OgHH 
HMrrynbc reHepa~HH CO 2 

nasepa. BBOA nna3Mw 
OCYmeCTBn5IeTCH nOA yr
nOM 45° K CHnOBb~ nH
HH5IM B. <I> "" 109 BT / CM 2 • 

pacv l , YCI<OpRnl-1Cb 1-10Hbl c OTHOweHl-1eM A/Zd4, rAe A - aToMHbli:1 aec 
1,O/

MaTepl-1ana MI-1U1eHI-1. B I-1CT04HI-11<e I-1CnOnb30BanCR CO2- n a 3e p 111<ceHoH"/

n03BOnRBWI-1~ nonY4aTb nnOTHocTb MO~HOCTI-1 na3epHoro 1-13nY4eHI-1R Ha 
nOBepXHOCTI-1 MI-1WeHI-1 <t> - 109 BTICM 2 npl-1 nonHoi1 3Heprl-11-1 B naaepaon 
I-1MnYIlbce::::: 2 Am 1-1 4aCTOTe CIleAOBaHI-1R I-1MnynbcoB 1 Fu . <t>opMa 11a
aepaoro I-1MnYJlbCa õuna Tl-1nl-14Hoi1 AnR CO2 -nasepa aucokoro AaBneHI-1R: 
rl-1raHT<;:I<Ii1i1 -I-1MnYJlb·C, I-1MelO~l-1i:1 AIlI-1TeJlbHOCTb - 200 HC, conepxen npn
6Jl1ll31-1TeIlbHO 30% OT nOIlH0143Heprl-1l-1 1-13JlY4eHI-1R. Anl-1TeIlbHOCTb II XBOC
r a" COCTaBJlRJla 2-:- 3 MKC. 1t13MepeHI-1e xaoaxrepac'rn« YCI<opReMoro 
1-10HHOrO nY4Ka np0l-13BOAI-1JlOCb c nOMo~blO np06HI-1K08, a I-1AeHTI-1~l-1l<a

UI-1R YCKopReM~X ~OHOB - c nOMO~blO TpeI<OB~X AeTeI<TOpOD, yCTaHoB

JleHHblX Ha BHYTpeHHI-1X panaycax ~1-1KI10TpoHa. 

2.2. 3KCnepl-1MeHT nOKa3aJl Ipl-1c.l/, 4TO Aa)f{e npl-1 cpa8H~TenbHO 
2

HeB~COl<oi1 nIlOTHOCTI-1 MO~HOCTI-1 Jla3epHOro 1-13hY4eHHR <t> - 10 9 
BT/cM 

1-1 À = 10,6 MI<M I À - AJlI-1Ha aonuu naaepaoro 1-13JlY4eHI-1RI B naaep
HOM I-1CT04HI-11<e vtOHOB YAaeTCR nOIlY4aTb 1-10Hbl c KpaTHOCTblO 1-10H1-13a
~1-11-1 B~we, 4eM B TpaAI-1~1-10HHOM AytOBOM I-1CT04HI-1Ke. 1aK, pea111-13a
~I-1R Jla3epHOro I-1CT04HI-11<a M3H Ha ~1-11<110TpOHe Yr200 c B~weYKa3aH
H~MI-1 napaMeTpaMIi1 n03B011I-1Jla paCWl-1pl-1Tb AI-1ana30H YCKopReM~X 1-10HOB 
c A/Z = 4 no cpaBHeHl-11O c AyroBblM I-1CT04HI-1KOM OT 20 Ne 5+/1 l/AO 

52Cr1~" AJlI-1TeJlbHOCTb MMnYJlbCa YCKopeHHwx 1-10HOB Ha nOJlYB~coTe 

COCTaBJlRJla 1 -:-10 MKC. C yaenl-14eHI-1eM KpaTHOCTI-1 1-10H1-13a~1-11-1 1-10HOB 

AJlI-1TeJlbHOCTb I-1Mnynbca YMeHbWaJlaCb. 15. 16
 
npl-1 06U4eM KOnl-14eCTBe ~"OHOB, nonyvaenax B I-1CT04HI-1Ke 1O -:-10
 I 

3a OAI-1H I-1MnYIlbC Ila3epa 1-13 I-1CT04HI-1Ka 1-13BJleKaIlOCb 10 131-10HOB. 3TO,
 

B OCHOBHOM/csRpaHo c YXOAOM 1-10HOB 1-13 nna3MeHHoro crycTKa BAOJlb
 
MarHI-1THOrO nOIlR npl-1 ero ABI-1)f{eHI-1I-1 OT MI-1WeHI-1 K 3MMCCI-10HH0i:1 ~eIlH
 
nonejie« Marl-llHHOrO nOI1R ~I-1KIlOTpOHa. OTCYTCTBl-1e CBeAeHI-1~ o aapa

AOBOM coCTaBe 1-10HOB, YXOAR~Ii1X BAOJlb Mar~I-1THOrO nOJlR, He n03BO

IlReT B HacTOR~ee speMR OAH03Ha4HO CKa3aTb o BJlI-1RHlIIl-1 3Toro npo

uecca Ha 34>41el<TI-1BHOCTb BBOAa M3\1l naaepaoã n11a3Mbl B pe>KI-1M YCKO

2 ' 

peHI-1R. MO>KHO nl-1Wb npeAnonaraTb~ 4TO 1-13-3a 60JlbwerO yrJla pa3neTa 
Hal-160nee VrHTeHCIftBHblJII YXOA snons MarHI-1THor-o nona 6YAe"r Ha6JlIO
AaTbCR AI1R HI-13K93aPRAHblX 1-10HOB /13/ 1-1, BcneACTBHe 3TOr-0, AaHHbli1 
npo~ecc MO>KeT 1-1 He nORBnl-1RTb Ha 3<t><t>eKTI-1BHOCTb I-1CnOJlb30BaHI-1R M3\1l 
na3epHoi:1 nJla3M~ AnR 3aAa4 YCKopeHI-1R. BMeCTe c TeM AnR pRAa 
RAepHO-<!>1-131-14eCKI-1X 3KCnepI-1MeHTOB, B KOTOp~X Hcnon~3Y~TCR 1-10H~, 

nonY4aeM~e· 1-13 peAKI-1X I-1JlH AoporOCTOR~I-1X MaTepli1anOB, TaKoi:1 cno
c06 TpaHCnOpTl-1pOBl<1-1 1i10H08 RBJlReTCR ManOnpl-1rOAH~M. npl-1 3TOM Ha 
nepeAHI-1i1 nnaH BWABl-1raeTCR 3KOHOMIi14HOCTb I-1CT04HIi1Ka, a Tpe6oBa
HHR K 3apRAY 1i10HOB MorYT cy~ecTBeHHO CHI-1)f{aTbCR. B 3T0i:1 CBR31-1 
õonee nepCneKTI-1BHblM npeACTaBJlReTCR aapaaur I-1CT04HI-1Ka, S KOTOpOM 
TpaHCnOpTl-1pOBKa nna3M~ OT MI-1WeHI-1 K 3MI-1CCI-10HH0i:1 ~enl-1 ocy~eCTB

nReTCR BAOJlb MarHI-1THOrj nOJlA ~I-1KnOTpOHa Ipl-1c.2/. TaK, B pRAe 
pa60T ICM., Hanp. /14.15 I nOKa3aHO, 4TO acnenc r aae CHMMeTpl-11-1 

pa3JleTa na3epHO~ nna3M~ OTHOC~TenbHO HOpManl-1 K nOBepXHOCTI-1 MI-1
WeHI-1 npOAOJlbHOe MarHI-1THOe nOJle IHopManb I< nOBepXHOCTI-1 MI-1WeHI-1 
napannens aa MarHI-1THblM Cl-1nOBblM JlI-1HI-1RMI ocyurecrenser 3<t><t>eKTI-1BHOe 
paAl-1aJlbHOe YAep>KaHl-1e nna3MeHHoro crYCTKa, 4TO n03BOJlAeT c MI-1HI-1
MaJlbH~MI-1 nOTepRMI-1 TpaHCnOpTl-1pOBaTb 1-10H~ Ha 3Ha4l-1TenbH~e pac
CTOfll-lI-1R OT Ml-1weHI-1 116/. 
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PHc.2. npHH~HnHanbHaH cxeMa na3epHoro HCTO~HHKa MHor~

3ap5IAHb~. HOHOB c BBOAoM nna3MbI BAonb CHnOB~X nHHHH B. 
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3. Paapa60TKa na3epHoro I-1CT04HI-1Ka M3H AnA ~~KnOTpOHOB c pag
neTOM nJla3M~ BAonb MarHI-1THOrO nOJlR BKn~4ana B ce6R Ii1CCneAOBa
H~e I-1HTerpanbH~X npOCTpaHCTBeHHO-BpeMeHH~X 1-1 3apAAoB~X xapaK
Tepl-1CTI-1K na3epHoi1 nna3Mbl B npOAonbHOM MarHI-1THOM nOJle. 
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3. 1. Pa60Ta no J.13Y4et-H11O BIlJ.1RHJ.1R nponons aor-o MarHJ.1THOrO nOIlR 
Ha J.1HTerpaIlbHble xapaKTepJ.1CTJ.1KJ.1 naaepuoü ntd3Mbl npoeonanacs Ha 
6a3e CTeHAa J.10HH~X J.1CT04HJ.1KOB nRP OHRH~7 ·B 3KCnepJ.1MeHTe J.1CnOIlb
30BaIlCR CO2 -riaaep J.1 CepJ.1~Hbl~ naáep nTHn4-4 / À = 1,06 MKM/, 
n03BOIlRBWJ.1e nOIlY4aTb Ha nOBepXHOCTJ.1 MJ.1WeHJ.1 nIloTHOCTb MOI~HOCTJ.1 

naaepuoro J.13IlY4eHJ.1R "" 6 ·1 0 9 J.1 ""5, 10 9 BT/ CM 2 COOTBeTCTBeHHO. 
~OKyc~pOBKa Ila3epHoro J.13Ilyu,eHJ.1R np0J.13BOAJ.1IlaCb B6IlJ.13~ HopMaIl~ 

K nOBepXHOCTH MHweHH /yroIl Me~AY HopMaIlblO K nOBepXHOCTH MHweHH 
H IlY40M Jla3epa He npeB~waIl HeCKOIlbKHX rpaAYCOB/. Pa604J;f~ BaKYYM 
.B KaMepe COCTaBIlRIl 10-5 Top. H3Y4eHHe HHTerpaIlbHblx xapexrepacra« 

Jla~epHO~ nIla3M~ B npoAoIlbHOM MarijHTHoM nOIle npoBoAHIlOCb c no
MO~blO nIlOCKHX 3IleKTpH4ecKHx 30HAOB, KOTop~e pacnoIlaraIlHcb Ha 
paccToRHHH L = 3 712 CM OT nOBepXHOCTH MJ.1WeHH B nnocKocTH, nep

neHAI-1KYJlRPHO~ MarHHTHOMY noruo , 30HAbl pa60TaIlJ.1 B .pe~HMe HbHHoro 
TOKa Hac~~eHHR. BeIlH4HHa MarHHT~oro nOIlR ã BapbHpOBaIlaCb OT 

0,03 AO 1,55 TIl. 

3.2. 3KcnepHMeHT nOKa3aIl, 4TO, KaK H CIleAOBaIlO O~HAaTb, BHe 
3aBHCHMOCTH OT AIlJ.1H~ BonH~ Ila3epHoro H3IlY4eHHR H MaTepHaIla MH
we~H, HaIlomeHHe npOAOIlbHoro MarHHTHoro nOIlR npHBOAHT K c~aTHIO 

TeIleCHoro yrIla pa3IleTa HOHOB. nIla3Ma npH06peTaeT $OPMY ~HnHHApa, 

OCblO KOToporo RBIlReTCR HOpMaJlb K nOBepXHOCTH MHweHH B TOu,Ke ~OKY
CHPOBK~ Ila3epHoro H3IlY4eHHR. ~HaMeTp nIla3MeHHoro CTOIl6a d MOHO
TOHHO YMeHbwaeTCR c YBeIlH4eHHeM BenH4HHbl MarHHTHoro noIlR /pHc.3/. 
3a AHaMeTp 6blIl npHHRT IlHHe~Hbl~ paanep crYCTKa, Ha rpaua
~e KOToporOKOIl~eCTBO HOHHoro 3apRAa, perHcTpHpyeMoro 30H
AOM, 6~IlO BABa pa3a MeHbwe, 4eM B ~eHTpe. OAHaKO xapaKTep 
3aBHCHMOCTH d(B) pa3IlH4eH AIlR npHMeHReM~X Ila3epOB, 4TO, nO-BH
AHMOMY, RBIlReTCR B nepBYIO 04epeAb CJleACTBHeM B pa3IlH4HH TeMne
paTY~ nOIlY4aeM~X nIla3MeHH~X crYCTKOB. TaK, AIlR nIla3M~, C03Aa
BaeMO~ CO2 - Ila 3e pOM, nOJlyu.eHHaR 3aBHCHMOCTb HaH60Ilee YAa4HO 

-+ -a 
annpOKcHMHPyeTcR 3aBHCHMOCTblO d (B)~ B , rAe a "" 2/3, KOTOp~R 
J;fMeeT MeCTO npH paCWHpeHHH nIla3MeHHoro 06IlaKa c B~COKO~ npOBO
AIi1MOCTblO (MarHHTHoe 4HCnp PeHHoIlbAca Re rr? 1)/ 718

, 19., Oueuxa HCXOA
20,2!/HO~ 3IleKTpoHHO~ TeMnepaTYP~ nIla3M~, npoBeAeHHaR no pa60TaM/


AaIla 3Ha4eH~e kT e ~ 50 770 38, 4TO Ae~CTBHTeIlbHO AOIl~HO COOTseTCT

BOBaTb cHTya'-'HH Re fi> 1. nOIlY4eHHoe 3Ha4eHHe a xopouio corIlacyeT

CR c pe3YIlbTaTaMH npyrax pa60T /14.22.23/. B KOTOpblX H3yu.eHl.1e 3aBI.1


'CHMOCTH d (ã) npOH3BOAHIlOCb B MarHHTHblX nOIlRX AO -10 TIl H ripa
 
3Ha4eHHRX kT AO 400 3B. H3MepeH~R npOBOAHIlHCb rIlaeHWM o6pa30M
e
 
c nOMO~blO cneKTpOMeTpH4eCKHX MeTOAJ.1K Ha paHHHX CTaAHRX pa3IleTa
 
nna3MW B MarHHTHOM nOIle~ CooTBeTcTBYIO~He 3Ha4eHHR a, npHBeAeH

H~e B AaHH~X pa60Tax HIlH,KaK cIleAyeT H3 npH8eAeHH~X 3aSHCHMO


CTe~ ,COCTaBIlRIOT COOTBeTCTBeHHO 2/3, "" 2/3 H 3/5. HHTepeCH~M
 ,
$aKTOM RBJlReTCR H TO, 4T~ KaK nOKa3aJl 3KCnep~eHT /pHc.3a/, 
AHaMeTp nIla3MeHHOrO CTOIl6a cIla60 3aBHCI-1T OT MaTepHaIla MHweHH, 
4TO CBHAeTeIlbcTByeT O cIla60~ 3aBHCHMOCTH ra30AHHaMH4eCKoro Aas

IleHHR nIla3M~ OT MaTepHaJla MHWeHH npH ~HKCHPOS~HHO~ $. 
4 .. 

PHc.3. 3aBHCHMOCTb gHa- J 
xerpa nasepnoü rrna3M~I d(llU) , , i i i 

OT BenH~HHbI nponorrs> -+ 20 
Horo MarHHTHoro rronH B. 

. 15
gnH pa3nH~Hb~ MaTepHa
nOB MHmeHH: Q - C , 

TV - AI , ~ - Ti , 'Y - Cu. 10 
• - Ta , 0- Bi ; <I> 
= 4, 1O9 BT / CM 2; L 
= 9 CM; a / À = 1O, 6. MKM, 
6/ À = 1,06 MKM. ITorpem- 5 
HOCTb H3MepeHHH He npe- d 
asnnae r 25%. (w) I I I I I 

10 
:" 

5 

~IlR nna3M~, c03AaBaeMo~ nasepOM nTHn4-4, KaK BHAHO J.13 pHc.36, 
HMeeT MeCTO õonee CJ10~HaR 3aB~jCI-lMOCTb d (ã) no cpaBHeHJ.11O c asune> 
OnJ;fCaHHWM cnY4aeM. Ha OCHose AaHHWX pa60Tw~4/ 3IleKTpOHHaR TeM
nepaTypa nIla3M~ COCTaBJlReT ~10 3B, 4TO HapRAY c nOIlY4eHH~MH pe
3YIlbTaTaMH no CKOpOCTH paSIleTa nIla3M~ B OTCYTCTBHe nOIlR COOT
BeTcTByeT 3Ha4eHH~ Rem<l. TaKoe 3Ha4eHHe Rem COOTBeTcTByeT pas
IleTY nna3M~ c HH3KO~ npoeoAHMoCTblO a~ KorAa OHa cna60 B03My~aeT 

MarHHTHoe 'noIle. ABa CIlY4aR pa3IleTa TaKoro nIla3MeHHoro 06IlaKa 
peuieuu B oaõore / 18( rAe noennonar-aerca ,.. 4TO HMeeT MeCTO IlH60 
nOCTORHCTBO U =U(), JlH60 OHa MeHReTCR no 3aKOHY uij'=ao /n /aAJ.1a:" 
6aTH4ecKH~ 3aKOH paCWHpeH~R c nOKa3aTeneM aAHa6aT~ Y= 5/3/, 
rAe n - 06beM crycTKa. 3HaqeH~R a no 3TO~ pa60Te COOTBeTCT
BeHHO pa~HR~TCR 1/~ ~ 2. PeaIlbHo cV&Tya'-'~R npH pa3IleTe Ila3epHo~ 

nIla3M~ B MarHHTHOM naIle HeCKoIlbKO HHaR. Ha paHHHX cTaAHRX pa3
IleTa, .rAe raaOAHHaMH4eCKae AaeneHHe nIla3M~ HaMHoro npeB~waeT 

MarHHTHoe, ocy~ecTBIlReTCA cnaA TeMnepaTYPbl, 6IlH3K~~ K aAHa6aTH
4eCKOMY. OAHaKo no Mepe paCWHpeHJ.1R nIla3MeHHoro crYCTKa npo~c
XOAHT BwpaBH~BaH~e MO~HOCTH OXIla~AeH~R nIla3M~ 3a C4eT aAJ.1a6a

TH4eCKoro paCWHpeHJ.1R, J.1 MO~HOCTH HarpeBa crYCTKa 3a C4eT OMJ.1
4eCKor.0 /A~oYJleBa/ Harpesa nJla3MbI HHAYK~HOHHbIMJ.1 TOKaMH /4.25/. 

npJ;f ~aIlbHe~weM paCWHpeHHH nna3M~ Ha6Il~AaeTCR pOCT kT e • AOCTH
ralO~H~ CBoero MaKCHMaIlbHoro 3H34eHHR B MOMeHT OCTaHOBKH pa3
ne r a nnaaxa nonepeu MarHHTHoro nOIlR /14.22.26/. TaKJ.1f"1 06paaOM, 
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ir 

peans aoe sHa4eHI-1e a A11fl AaHHblX 3KCnepl-1MeHTa11bHblX YC110BJ1~ 6YAeT 

HaXOAI-1TbCfI S npeAeRax:aT$a ,~aO' 1-1 OTC~Aa c11eAyeT, 4TO a TaK~e 

A011~HO 6blTb 3aK11~4eHO B npeneriax 1/2 $ a ,::;. 2, 4'TO cornacye'rca 
C 3KCnepI-1MeHTOM. HHTepecH~M $aKTOM f1811fleTCfI 1-1 TO, 4TO a 8 AaH
H~X YC1108HRX SaBHCHT OT ã: YBe11H4J-1BaeTCfI C yse11J-14eHl-1eM ~. 

3KCnepJ-1MeHT nOKaSa11, 4TO B MarHfIITHblX n011flX 2: O,5 TIl H paccroa
HHflX OT MJ-1WeHI-1 L = /3 -:-13/ CM, B KOTOPblX np0J-1SBOAfII11CfI aHa11H3, 
AJ-1aMeTp n11aSMeHHoro crYCTKa, B npeAe11ax 3KCnepJ-1MeHTa11bH0H OWI-16KJ-1 
~50%, He SaBJ-1Ce11 oT L. npJ-14eM K0I1J-14eCTBO 1-10HHOrO sapRAa, perl-1CT
pl-1PyeMoro 3QHAaMI-1 B npeAe11ax d C TaKo~ me T04HOCTb~, ocTasa110Cb 
HeI-1SMeHHbIM. 

TaKI-1M oõpasoa , n0J1Y4eHHble 3KCnepJ-1MeHTa11bHble pe ayns r aru pa3YMHo 
cornacyorcs KaK C TeOpeTJ-14eCI<H npeAcKasaHHbIMJ-1, TaK li1 3l<Cnepl-1MeH
Ta11bH~MK peSY11bTaTaMK APyrHx aBTopoB. HaJ-16011ee Ba*H~M c T04KH 
SpeHJ-1f1 paspa6oTK~ nasepHoro HCT04HJ-1l<a M3H c pa311eToM n11a3M~ BA011b 
MarHHTHoro nona aanae r ca TO, 4TO B MarH\I1THblX n011flX, 6nJ-1sl<J-1x no 
caoeü Be11l-14HHe K MarHJ-1THbIM norraa COBpeMeHHblX I414K110TpOHOB -1-:-2 TIl, 

AJ-1aMeTp nna3MeHHoro cTo116a COCTaB11R~T 'HecKo11bKO M\I111IlI-1MeTpOS 
/pHc.3a,6/, 4TO COOTBeTcTByeT xapaKTepH~M paSMepaM B 3TOM HanpaB
J:1eHI-1J-1 3MI-1CCJ-10HHOI7t ~e11J-1 ~J-1KIlOTpOHHbIX J-1CT04 H1-1 KOB • flpJ-14eM rpaucnoc
TfllpOBaTb 1-10Hbl B npeAenax KBa3J-1Hel7tTpanbHoro n11asMeHHoro crycTKa 
6e3 nOTepb 1-1 cy~eCTBeHHoro YBeI1J-14eHJ-1f1 AHaMeTpa crycTl<a- MO~HO Ha 
SHa4J-1TenbH~e paCCTOflHJ-1f1 OT MI-1WeH~, -10 CM. TaKl-1e pa3Mep~ n11aSM~ 

flBnfllOTCfI 611arOnpl-1f1THbIMJ-1 <t>aKTa,MI-1 c T04KJ-1 speHI-1f1 BBOAa J-10HOB I-1S 
n11aSM~ B pe*I-1M YCKopeHfllfI. 

nOCK011bKY, c T04KH 3peHJ-1f1 J-1CnOn~30BaHI-1f1 M3H A11fl 3aAa4 YCKope
HJ-1f1, Heo6xOAHMO n011Y4eHJ-1e KaK MO*HO 6011ee B~COKJ-1X 3apflAHocTel7t 
HOHOB, ~eI1eC006paSHO npbBeCTI-1 o~eHKY B11I-1f1HJ-1f1 Aa11bHeHwero YBe11J-1
4eK\l1f1 nI10~HOCTI-1 MO~HOCTJ-1 11a3epHoro J-1S11Y4eHJ-1R Ha Al-1aMeTp n11aSMeH
Horo CT0116a. HCXOAfI J-13 TOlO, 4TO a n11aSM~ B 3TOM C11Y4ae AOCTaT04
HO BblCOKa (Re m>1). AJ-1aMeTp nna3MeHHoro .cryc r xa B COOTBeTCTBJ-1J-1
n9!c	 MO*HO O~eHI-1Tb ~3 npI-1611J-1*eHHoro YC110BI-1f1 paSHOBeCJ-1f1: 

2	 3
B / 21L O",. Ni ( i / (1Td / 16).	 /1/ 

rne 1L0 - MarHI-1THafl nocroaaaaa ; Ni , (i - K011J-14eCTBO H CpeAHfIfI 
KI-1HeTJ-14eCKafl 3HeprHfl 1-10H,OB. Y4J-1TbIBafl, 4TO N. _ <1>1/3/ Z2/3 /27/ ,

1[10.3 kTef.- (Z+l)kT /28/. kTe _<1>2/3/Z 1/3/20/J-1 Z = 26 / (1 + 
e
 

1 -3 2 1/2/29/ - -3..2
 
+ 10 (26/Z R ) .kTe ) , B 'npeAnOnO>KeHI-1H Z»11-11+10 (26/Z R ) kTe-l 
n011Y4aeM d (<1»- <1> 1/3.K TOMY me Heo6xOAI-1MO Y4ecTb, 4TO yron paane 
Ta M3H OTHOCI-1Te11bHO HOpMa11J-1 K nOBepX~OCTJ-1 MI-1WeHH B OTCYTCTBJ-1e 
nona COCTaB11fleT S 10° /121.3TO oauavaer , BCOOTBeTCTBl-11i1 c /1/, 4TO 
AHaMeTp nnaaxeaaoro cTo116a A11R M3t.1 A011*eH 6b1Tb B 1/ (sín LOO)W3"" 3 pa,
sa MeHbwe, 4eM AIlfl 
ABa-Tp~ nopflAKa ~ 

kT - 100+1000 38,e 
C>K~TI-1IO n11aSMeHHoro 

scex sapflAHocTel7t. nb3TOMY YBe11J-14eHJ-1e <t> Ha 
AOCTI-1*eHl-1e BC11eACTBl-1e 3Toro 04eHb BblCOKJ-1X 
BepoflTHo, He nOTpe6yeT Cne~J-1a11bHblX Mep no 

cToI16a A11fl BBoAa HOHOB B npo~ecc yçKopeHI-1f1. 

3TO 04eHb Ba*Ho, nOCl<o11bl<Y I-1s-sa KOHCTPYI<THBHblX oco6eHHocTeH 
npf.1HJ-1MaTb TaKli1e Mep~ 3aTPYAHJ-1Te11bHo. 

3.3. HapflAY c reOMeTpJ-14eCKJ-1MK paSMepaMJ-1 $aKena 11asepHOH nna3
Mbl B npOA011bHOM MarHf.1THOM none A11fl pa3pa6oTI<J-1 J-1CT04HJ-1l<a M3H He
06XOAJ-1MO TaK>Ke J-1MeTb CBeAeHJ-1f1 o cTa6J-111bHOCTJ-1 npQCTpaHCTBeHH~X 

1:
 
, xapaKTepl-1CTJ-1K 11asepHo~. n11a3M~. B AaHHO~ pa60Te npoBeAeHO J-1ccne


AosaHHe Bn~flHJ-1f1 yr11a naAeHHfI 11asepHoro J-1S11Y4eHJ-1f1 Ha MHweHb
 
H COCTOflHIi1f1 nosepXHOCTJ-1 MHWeHJ-1 Ha npOCTpaHCTBeHHble XapaI<TepJ-1


J
 CTHKJ-1 $al<e11a 11a3epHO~ nna3MbI.
 
'3I<CnepJ-1MeHT nOKasa11, 4TO YBe11H4eHHe yr11a naAeHJ-1f1 HS11Y4eHJ-1f1 

11a3epa nTHn4- l f AO 45° npJ-1BOAJ-1T K YBe11J-14eHJ-11O Ce4eHJ-1f1 nnaSMeHHoro 
$aKe11a B n110CKOCTJ-1, nepneHAHKY11flPHO~ MarHJ-1THOMY n011IO. $opMa ce
4eHHfI n11asMbl 6bl11a 611J-13Ka K 31111J-1ncy. MHHJ-1Ma11bHbl~ AJ-1aMeTp nnasaea
Horo CT0116a paBeH c T04HOCTblO AO 3KCnepJ-1MeHTa11bHO~ OWJ-16KJ-1 ÀJ-1a
MeTpy cTo116a B c11Y4ae naAeHJ-1f1 J-1311Y4eHJ-1f1 B611J-1SJ-1 HOpManJ-1 K nOBepx
HOCTH MHWeHJ-1, J-1 B MaKCHMa11bHOM B = 1,55 TIl COCTaBI1f1Il 3+1 MM, 
a MaKCJ-1MaIlbHbll7t Al-1aMeTp YBeIlI-14J-1BaIlCA npJ-1611J-1SJ-1Te11bHO B 2~3 paaa , 
MI-1HJ-1Ma11bHbl~ Al-1aMeTp HaXOAJ-111CfI B n110CKOCTJ-1, npoxonauieã uepe s 
OCb naAalO~ero 11Y4a 1-1 napa1111e11bHo~ CJ-1110B~M 11J-1HJ-1f1M MarHHTHoro nonfl. 
TaKaR npOCTpaHCTseHHaR oco6eHHOCTb pa311eTa nna3Mbl, nO-SJ-1AJ-1MOMY, 
flB11fleTCR c11eACTBJ-1eM BOSHJ-1KHOBeHJ-1R Ha rpaHJ-1~e n11a3MbI B MarHJ-1THOM 
n011e ~e1106KoeblX HeytTo~4I-1BOCTe~/30~611arOA~PR 4~MY n11aSMa no 
onpeAe11eHHblM HanpaB11eHJ-1f1M MO>KeT paC~J-1pflTbCfI nonepeK MarHfIITHoro 
nOIlfl Ha SHa41-1Te11bHble paCCTOflHI-1R. npJ-1 3TOM 31<CnepJ-1MeHT nOKasa11, 
4TO "xpar ep" Ha nOBepXHOCTJ-1 MI-1WeHI-1 B C11Y4ae <1>OKYCI-1POSKJ-1 11a3epHO
ro J-1311Y4eHJ-1R nOA yr110M TaK*e I-1MeeT <1>OPMY 31111l-1nca. n03TOMY 
S03HJ-1KHOBeHJ-1e *e1106KOB~X HeYCTO~4I-1BOCTe~ Ha rpaHJ-1~e n11a3M~, 

B AaHH~X 3KCnepJ-1MeH!a11bH~X YC110BJ-1RX, nO-SI-1AI-1MOMY, RB11fleTCfI 
C11eACTBJ-1eM aCJ-1MMeTpl-1l-1 paS11eTa HOHoa B paAJ-1a11bHOM HanpaB11eHJ-1J-1, 

4TO,	 B CBO~ 04ep~bJ RB11fleTCR C11eACTBJ-1eM Ha4anbH~X YC110BH~ 06
paSOBaHJ-1f1 n11aSMbI 31. KaK J-1 C11eAOBa110 O*J-1AaTb, c YBe111-14eHJ-1eM L 
MaKCJ-1Ma11bH~~ Al-1aMeTp n11a3MeHHoro cTo116a TaK*e YBenJ-14J-1BaeTCR. 

E~e 6011ee cy~ecTBeHHo Ha MaKCI-1Ma11bHbll7t AJ-1aMeTp nIlaSMeHHoro 
cTo116a B11l-1ReT COCTOflHJ-1e nOBepXHOCTI-1 MI-1WeHJ-1. TaK, npJ-1 CKaHl-1pO
BaHl-11-1 11s3epHoro I-1S11Y4eHI-1f1 no OKPY~HOCTJ-1 Ha nOBepXHOCTJ-1 MI-1WeH~, 

no Mepe Bblpa6oTKJ-1 IrKaHaBKJ-1I1, KorAa ee r11y61-1Ha CTaHOBl-111aCb COJ-1S
MepJ-1Ma c ee WHPI-1HO~, BHe SaBI-1CI-1MOCTI-1 OT yrna naAeHJ-1R 11asepHoro 
I-1SIlY4eH~fI, MaKCI-1Ma11bH~~ Al-1aMeTp n11aSMeHHoro cTo116a YBe111-14HBa11
CR 6011ée l.leM Ha nopanox , 1-1 COCTaB11fl11 npa L = 7 CM npJ-16111-13I-1Te11b
HO 60 MM. TaKoe cy~eCTBeHHoe B11~RHl-1e 3pOSJ-11-1 nOBepXHOCTI-1 MHweHH ,1
 

h
 Ha AHaMeTp n11aSMeHHoro/CT?116a RB11ReTcfI, nO-BJ-1AI-1MOMY, C11eACTBJ-1eM 
) : KYMynRTJ-1BH~X npo~eCCOB 32, KOTop~e BeAYT K péSKO~ aHJ-130TpOnJ-1H 

J pasneTa n11aSM~ H, KaK cneACTBl-1e, K BOSHJ-1KHOSeHI-1IO Ha rpaHJ-14e
',I 

n11a3M~ Bce Tex ~e me1106KOB~X HeYCTO~4J-1BOCTe~. 3TO npeAn011o~eHHe 

}	 nOATaep*AaeTCfI 3KCnepI-1MeHTOM, rAe, KaK 6~110 Ha~AeHO, crYCTOK 
\I1MeeT MaKCJ-1Ma11bHbll7t passep BA011b xacarensaoã K OKPY>KHOCTI-1 "xa
HaSKJ-11i B T04Ke $OKYCI-1POBKH 11asepHoro J-1SIlY4eHI-1R, T.e. B HanpaB11e:' 
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HHH, B KOTOpOM npH CTOnKHOBeHHH ABYX nna3MeHH~X CTpy~ OT CTeHOK
 
"KaHaBKH" npoHcxoAHT paCWHpeHHe nna3MeHHOro 06pa30BaHHR.
 

~HTepeCH~M ~aKTOM RBnReTCR TO, 4TO B OTnH4He OT ~a3epa 
flTHn4-4, YBenH4eHHe yrna naAeHHR na3epHOrO H3nY4eHHR OT O AO 
45° AIlR Co2 - na 3e pa He npHBoAHno·/B npeAenax 3KcnepHMeHTanbHO~ 
OW~6KH ::o 30%/ K H3MeHeHHIO npOCTpaHCTBeHHO~ CTpYKTYPbl nnaaseu
Horo crYCTKa. nO-BHAHMOMY, HaAO nonaraTb, 4TO YBenH4eHH~ TeMne ~ ti 

paTYP~ nna3M~ H, KaK CneACTBHe 3TOrO, YBenH4eHHe BHeWHerO Mar V·
 
HHTHOrO AaBneHHR BeAeT K cTa6HnH3a~HH rpaHH~~ nna3M~ B MarHHT

HOM none. P
 

'i
TaKHM o6pa30M, npOBeAeHH~e HccneAOBaHHR nOKa3anH, 4TO MPH l· 

C03AaHHH excnnyarauaoauor-o aapaaara nasepaor-o HCT04HHKa HOHOB ",IAnR UHKnOTpOHa C paaneroa nna3Mbl BAonb nona He06xOA~MO npHHHMaTb
 
BO BHHMaHHe PRA CneUH$H4eCKHX ycnoBH~, cy~ecTBeHHo B.n~RIO~~X Ha
 
npOCTpaHCTBeHHYIO CTpYKTYPY ~aKena na3épHO~ nna3M~.
 

3.4. C>t<aTHe yrna paaner a nasepaoã nna3Mbl B npononsuoa Mar
HHTHOM none, KaK H cneAoBano O>t<~AaTb, conpOBomAaeTCR ysenH4e
HHeM nnoruocra nnaasu Ha lPv.KCHpoaaHHOM paccTORHHH OT noaepxao
CTH MItIWeHH .BAonb HopManH K ee nOBepxHOCTH no ,cpaBHeHHIO CO CBO
60AH~M pa3neTOM. HCXOAR ~3 reOMeTpH4eCKHx co06pa>t<eHH~, nnOT
HOCTb AOnmHa YBenH4HBaTb.CR npHõm13HTenb HO B (217 L3/ 3 ) / (17d 2L/ 4) pas , 
4TO cornacyeTcR c 3KcnepHMeHTanbH~MH AaHH~MH /pHc.3! npH Y4eTe 
yrnoêwx xapaKTepHcTHK 3MHCCHH HOHOB na3epHo~ nna3M~/l~~oHHaR 
nnoruocrj, naaepaoa nna3Mbl n i Ha paCCTORHHH -10 CM OT noaepxao
cTH MHweHH B MarHHTHblX nonnx ~ 1 Tn COCTaBnRna -10 14cM-3 /ec
TecTBeHHo, B CHJlY KBa3HHe~TpanbHocTH ne0-=L Z Di (Z), rne De - 3neKT
pOHHaR nnOTHOCTb nna3M~/, a nnOTHocTb HOHHoro TOKa B nria3Me 
j i'== Zen i V - 10-;-100 A/ CM 2 / V, e - CKOpOCTb paanera nna3Mbl H ane> 
MeHTapH~~ 3apRA, COOTseTCTBeHHO/, 4TO 3Ha41t1TenbHO npeawwaeT 
nnOTHOCTb HOHHoro TOKa, H3sneKaeMoro H3 d6~4H~X AyroB~x HCT04
HHKOB~ 

3KCnepItIMeHT nOKaaan, 4TO, Kal{ !ti cne~OBano omHAaTb, BcneAcT
BMe paAHanbHoro YAep>t<aHItIR nna3MeHHoro crYCTKa 3aKOH H3MeHeHH~ 

nnOTHOCT~ nna3M~ npH lPHKcHpoBaHHO~ BenH4HHe B 6nltlaOK K n i-L- : e
B pRAe pa60T/23,331 nOKa3aHO, 4TO MarHHTHoe norte BJlHReT ~a 

B~HOC Ma~c~ Be~eCTBa 1t13 MHWeHIti H $OPMy'o6pa30BaswerOCR II Kpa _ r 

Tepa l l 
, OAHaKO B Hawe~ pa60Te TaKoro BnHRHWR B cnY4ae npltlMeHeHHR t 

naaepa flTHn4-4 H $ = /3°5/- 10 9 BT/CM 2 06HapymeHo He 6~no. 3TO, :1 
nO-BItIAHMOMY, RBDReTCR cneACT8HeM Toro, 4TO BenH4HHa MarHItITHOrO 
nona B AaHHblX axcnepaxe-rrax õuna npH6nH3HTenbHO Ha nopR/J,OK . 
MeHbwe, 4eM B BblweYKa3aHHblX pa60TâX. TaK, o~eHKH . noxaaaaaor , 11 
4TO AnR AaHHWX 3KcnepHMeHTanbH~X ycn081t1~ AnHHa cB060AHoro npo

116era 3apR)f(eHH~X 4aCTH~ Ha Ha4anbH~X cTaAHRX pa3neTa nna3MW 1
MHor~MeHbwe, 4eM HX napMopOBCKH~ paAMYC. npltl TaKOM COOTHOWeH~V. !(
o>t<HAaTb snViRHHR MarHMTHoro nonR Ha paHHHe cTaAHH pa3neTa nna3MW til.,
npeACTasnReTCR ManOBe~ORTHWM. BMeCTe C TeM 6wno Ha~AeHo, 4TO 

IIMarHHTHoe nane BIlHReT Ha nopor 06pa30BaHHR nna;3Mbl /HaMVl OH HH- '(
8 ., 

;1
1 

~ 

TepnpeTHpoaanCR, KaK MOMeHT nO.RBneHHR 1.10HHOrO TOKa C KonneKTopa, 
HMelO~ero TeneCHW~ yron perHcTpaUHH 217 /. DpH HanomeHHH MarHHT
aoro nons - 1 Tn nopor oõpaacaauaa nna3Mbl YMeHbwanCR npH6nH3H
TenbHO Ha nopRAOK oT -10 8 BT/CM 2 AO -10 7 BT/CM 2• 3TO MomeT 6WTb 
CBR3aHO C nOAaBneHHeM AI.1lPlPY3HH 3MHTTHPyeMwx 3apR>t<eHHwx 4acTHU 
c noaepxaoc'r a MHweHH nonepex nOI1R, paacrpeey HX na3epHblM Hany
4eHldeM H BcneACTBHe aroro - 3~~eKTHBHO~ HOHH3aUHH HcnapReMblX 
aTOMOB. AHanorH4Hbl~ 3lP~eKT 6~11 o6Hapy>t<eH npH H3Y4eHH~ BnHRHHR 
MarHHTHoro nonR 'Ha nopor onTH4eCKoro npo60R B ra30BO~ cpeAeJ 33/ 

3.5. c nOMO~b~ CHCTeM~ KonneKTopOB 6wnH npOBeAeHW H3MepeHHR 
nonaoro KonH4eCTBa HOHHoro aapana B naaepuoã nnaaae Qn , nony
4aeMO~ 3a OAHH HMnynbc nasepa flTHn4-4 npH <l> = /3-;-5/'1'0 9 BT/CM 2, 

B 3aBHCHMOCTH OT MaTepHana MHweHH H BenH4HHbl MarHHTHoro nonR. 
3KcnepHMeHT nOKa3an, 4TO BHe 3aBHCHMOCTH OT MaTepHana MHweHH, 
c yaenH4eHHeM MarHHTHoro nonR Ha6n~AaeTCR yaenH4eHHe Qn /PHc.4/. 
RorpeWHOCTb H3MepeHHR OTHOC~T~nbHoro YBenH4eHHR nonHoro 3apRAa 
Qn(B~-Qn(B2) He npeaaurana 30%. nOCKonbKY, KaK YKa3b1Banocb auuie , 
BnHRHHe MarHHTHoro nonR Ha 30HY nnOTHoro ropR4ero RApa npeACTaB
nReTCR ManOBepORTHWM, POCT c yaenH4eHHeM ã SW3BaH, BMAHMO, 
AmoyneBblM nonor peaox nna3MbI Ht-tAYKUHOHHbIMI-1 TOKaMH /25/; 4TO Mo>t<eT 
npHBOAHTb KaK K nOBwweHH~ KpaTHoCTH HOHH3aUHH HOHOB 16/ , TaK 
H K nOBblweHHIO K03$4JHU",eHTa HOH"'3aUHH nna'3Mbl. OTMeTHM, 4TO aua
norH4HaR cHTyaUHR Ha6nlOAanaCb HaMH H npH pa3neie nna3MbI nonepeK 
MarHHTHoro nonR, rAe, KaK 6wno Ha~AeHo, Hano>t<eHHe MarHHTHoro 
nonR BeAeT K YBenH4eHH~ MaKcHManbHo~ KpaTHOCTH HOHH3aUHH HOHOB/8~ 

npH HaY4eHHH 3aBHCHMOCTH Qn OT aroaaoro Beca MaTepHana MH
WeHI-1 npH ~HKCHpOBaHHO~ BenH4HHe MarHHTHoro non~ /pHc.5/ 6wno 
YCTaHOBneHO, 4TO senH4HHa Qn MOHOToHHO YMeHbwaeTCR c YBenVl4e
HHeMA. KaK BHAHO Vl3 pHc.5, KOnv.4eCTBO HOHOS /cpeAHRR KpaTHOCTb 
HOHH3aUVlH HOHOB AnR AaHHWX 3KcnepHMeHTanbH~X ycnoB~~ ~OCTaBHna 

Z ~ 1,5/, nonY4aeMblX 3a 0AHH HMnynbc naaepa B MarHHTHblX nonRX 
-1	 Tn, 6n~3KHx no cBoe~BenH4HHe K MarHHTHWM nOI1RM cOBpeMeHHblx 

UHKnOTpOHOB, AocTaT04HO BenHKO npH Hcnonb30BaHHH HX AfiR 3aAa4 
YCKopeHHR. 3KcnepHMeHT nOKa3an, 4TO Aame npH cpaBHHTenbHO HeBw
COKO~ nnoTHOCTH MO~HOCTH na3epHoro ~3nY4eHHR ~5'109 BT/CM 2 

H npH 4acToTe cneAOBaHHR HMnynbcoB 100 rU, B HCT04HHke B03MO>t<
HO nonY4aTb -1016HOHOB/C. 

3.6. TaKHM o6pa3bM, npoBeAeHHble ~H3H4eCKHe HccneAOBaHHR nOKa
3anH, 4TO npOAOl1bHoe MarHHTHoe none, 6nH3Koe no CBoe~ BenH4HHe 
K MarHHTHWM ~onRM COBpeMeHHblX UHKnOTpOHOB, Mo>t<eT ocy~ecTBnRTb 

34JlPeKTHB~oe paAHahbHoe C>t<aT~e H YAepmaHHe nna3MeHHoro crYCTKa, 
4TO n03BonReT npaKTH4eCKH Ge3 nOTepb ocy~ecTBHTb TpaHcnopTHpoa
KY OT MHweHH AO 3MHCCHOHHO~ ~eIlH. BecbMa 6naronpHRTHblMH $aKTo
paMH c T04KH 3peHHR ~cnonb30BaHHR HOHOB na3epHo~ nna3M~ AnR aa
Aa4 YCKopeHHR, RBnRIOTCR reoMeTpH4ecKHe pa3Mepbl nna3MeHHoro CTon
6a, cna6aR AHlP4JY3HR nna3MbI nonepeK nonR npH ee ABH>t<eHVlH BAonb

• 
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gOJibHOrO MarHHTHoro 

Qn(~	 PHc.4. 3aBHCHMOCTb 
rrDJIHOrO HOHHoro 3apH

ga B na3epHOH rrJIa3Me 
Qn OT BenHqHHW rrpo60 

-+ 
rrOJIH B H xa-repaana
 
MHIlIeHH: ~ - C, O - Ti ,


40 
.. - Mo, ! - Bi ; •

I" 
<1> = 2· 1°9 BT / CM2, 

À = 1,06 MKM. :i 
20 

~ I 'I 

I 

0,2 0,4 0,6 0,8 1,0 B(TJI) 

Qn tMKKJI)	 PHC.S. 3aBHCHMOCTb 
~ rrOJIHOrO HOHHora aa-: 

pRga B na3epHoH rrna3

Me Q n OT a roenror-o Beca
60 

MaTepHana MHmeHH A gJIR 

pa3n~qHOH BenHqHHW a : 
o - 1,2 Tn,V' - 0,5 'I'rr;'"

40 • - 0,03 Tn, <1> = 
2,2 ·10 9 BT / eM 2, À := 

:= 1.,06 MKM. 

eo 

50 100 150 .Ala.a.M.) 

MarH~TH~X c~nOB~X n~H~~, CH~*eH~e nopora o6pasoBaH~~ nnaSM~
 

~ YBen~4eH~e ~OHHoro sap~Aa B He~. OAH8KO Heo6xoA~MO oTMeT~Tb,
 

4TO nonY4eHH~x B AaHHo~ pa60Te pesynbTaToB HeAocTaTo4Ho An~
 

pean~sa~H~ ~CT04H~Ka ~OHOB Ha ~~KnoTpoHe c BBOAOM nnaSM~ BAonb
 
c~n08~X nHHH~ B. B 4acTHocT~'; Heo6xoAHMO npoBecT~ HccneAoBaHHe
 
oco6eHHocTe~ 3KcTpaK~~~ ~OHOB ~s nasepHoH nnaSM~ B np~cYTcT


B~H. d, ~ccneAoBaTb Bn~RHHe 6 Ha sap~AOB~H cneKTp H KonH4ecT

BeHH~e xapaKTep~cT~K~ HOHHoro KOMnOHeHTa nna3M~. 3TH 3Kcnep~


MeHT~ nnaH~PY~TCR HaM~ B AanbHeHweM. I
 
i 

B 3aKnlO4eH~e aaropu c4~Ta1OT CBOIll'" np~RTHbIM AonrOM B~pas~Tb L 
I 

6naroFapHocTb aKaAeM~KY f.H.~nepoBY 3a npeAOCTasneHHe BOSMO* j' 

HOCT~ saH~MaTbCR AaHHO~ saAa4eH, ~.U.OraHeCRHY - sa nOCTORHHoe 
1
i 

BH~MaHHe K pa60Te no COSAaH~~ nasepHoro HCT04HHKa ~OHOB,H.H.Be i:
, 

HHKOBY - 3a none3H~e A~CKYCCH~, f.H.KoBanlO ~ n.A.BecenOBY 3a 
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aKT~BHoe TeXH~4eCKoe cOAe~cTBMe, M.C.b~PyneBY - 3a nOMO~b B ~s
rOTOBneH~~ MeTOA~K~ perHCTpaQM~. 
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PyKonHcb nocTynHna a H3AaTeJlbCKHH OTAen 
2 RHBapR 1986 roAa. 

6wKa.cKMA m.A. M AP· P9-86-2 
MccneppaaHMe 3MMCCMM MHOroaaPRAHWX MOHOB MS naaepHQA nnaaMW 
8 MarHMTHOM none jJ M YCKopetfMe MX Ha llMKOOTpoMe Y-200. 

. (MaiiiMNeHMe MOHOe MS nnaa-HHOrO .. Kella, HanpaeneHHOI"'O 
nepneHAMKYIIRPHO MarHMTHOMY nonD. MHTerpan~HWe xapaKTePMCTMKM 
naaepHOA nnaaMW a npo~- MarHMT- none) 

nP8AcTaaneHW peayn~TaTw ycKOpeHM~ MOHOa Ha &&MKIIOTpoHe Y-200 Ma naaep
HOrO MCT~HMKa C l)aCftOIIOidHMeM HOpMai1M K noeepXHOCTM ...eHM I10A Yri10M •lt5° 
K CM11011W4 IIMHM .... MarHMTNOrO nQIUI, nPHMeHeHMe AaHHOrO T- MCT~ICa nOSIIO
IIMIIO pac.epMn AManaaOH ycKOpHtWX 3118M8HTO. Ha Y-200 pp iter.... PacCMaT
I)NeaeTc~ IIOSMOIIHOCT.. COSAa~ naaepHOrO MCT~HMKa MOHOe C TpaHCOOPTMpOaiCOA 
nnaaMW OT ..... HM A0 3MMCCMOHHCIA -.e11M ...aotl~ CMIIOMIX IIMHMA MarHMTHOrO nonll. 
llonY'feHW -peayn..TaTW no _,..~HMII npo,!IQII~HOrO MarHMTHOrO nan~ Ha npocTI)aHCT- ' 
HHHWe xapaKTePMCTMKM nnaaMW, o«ipaaoNHHOA MS11Y'f8HMet4 KaK COa -naaepa, TaK 
M naaepa JJTM-It Ha MHTerpan .. HWe ICOIIMOteCTIIeHHWe xapaKTePMCTMKM MOHHorO KOH
noHeHTa naaepHCJA ,...-. 

Pa&Ta ewnontteHa • .11aCSopat'GpMM .f!AePHWX p8aK&lMA OMJIM. 

Ca~ OCIMn aro W&ifD aepDilt ~JJ.ytfa 1986 

nepeaOA O.C.BMHOrPaAO.oA 

Bykovsklj Yu.A. et al. P9-86-2 
Investigation of Multicharged lon Emission from laser Plasma 
in 8 Magnetic Field and Their Acceleration at the U-200 Cyclotron. 
lon Extraction from Plasma Jet Directed Perpendicularly to Magnetic Field. 
Integral Characteristics of laser P1asma In longitudinal Magnetic Field 

Some results on the lon acceleration at the U-200 cyclotron from the 
laser source are presented. The normal to the target surface was situated 
at -lt5° angle to the-magnetic field lines. The application of this type 
source permitted to extend the range of accelerated elements at the U-200 
cyclotron upto 5~ 1~ A possibility Is considered to create an ion laser 
source with plasma transport from a target to emission slit along magne
tic field lines. The results on the effect of longitudinal magnetic field 
on space characteristics of plasma produced as a result of both C01 -Iaser 
radiation and that of lTI-~ laser· on Integral characteristics of lon com
ponent of laser plasma have been obtained. 

The Investigation has been perfonmed at the laboratory of Nuclear 
Reactions, JINR. 
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