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BBE,UEHI1E 

Pa60Ta nOCBRmeHa 113YLJeHHIO B03MO)f(HOCTH HCrrOnh30BaHHR MarHHT

i 
~{ 

HOrO õapsepa JJ.JlR nonsnueaaa 3cPcPeKTHBHOCTH H3BJleLJeHHR HOHOB H3 IIJla3

MhI B naaepaora HCTOLJHHKe MHOr03apHJJ.HhIX HOHOB. Ilponeneaasre K HaCTOR

'. uter-ry BpeMeHH HCCJIeJJ.OBaHHR /1-3/ noKa3aJIH , LJTO B npouecc YCKopeHHR 

YJJ.aeTcR BBOnHTh ae 60JIee 1% OT oõutero LJHCJIa HOHOB B IIJla3Me.OcHoBHOií 

npHLJHHOH HM31<:oií 3cPcPeKTHBHoCTH anozra HOHOB B npouecc YCKopeHHR 

HBJIReTCH MaJIaH JJ.JIHTeJIhHOCTh HMnYJIhCa HOHOB B 06JIaCTH 3MHCCHOHHOií 

meJIH BCJIenCTBHe BbICOKOH CKOpOCTH paarrera nasepaoà nnasr-n.r .... 10 7 
CM/C. 

OnHHM H3 cnocoõos TOpMO)l(eHHR HOHOB JIa3epH0l1 nJIa3MhI RBJIReTCR TOp

.' " I' MO)f(eHl1e npa npOXO)l(JJ.eHHH 

HHTHblX cnoãcra nnaavn,r. 
nnaaraoã MarHHTHoro ôapsepa H3-3a JJ.HaMar

UeJIhl0 HaCTORIuel1 pa60TbI RBHJIOCh H3YLJeHHe ocoõeaaocreá npoxozc

JJ.eHI1R nasepaoü nnasvn» CI\B03h MarHHTHhII1 õapsep, rrOHCK B03MO)KHOrO 

TOpMO)l(eHHH HOHHoro KOMnOHeHTa rraaepaoü nnaar-rs: H peanaaanaa aa 

OCHOBe rrpOBeJJ.eHHhIX HCCJIeJJ.OBaHHH naaepuoro HCTOtrnHKa MHOr03apHJJ.

HhIX HOHOB na ~HKJIOTpOHe. 

i 
I 1. 3KCIlEPl1MEHTAJ1bHAfl YCTAHOBKA 

I
I 

3KcnepHMeHThI npOBO~HJIHCh aa ~I1KJlOTpOHe Y-200 JUIP Ol1fll1. Cxe
Ma axcnepar-tenra npaaeneaa na pHC. 1. B KaLJeCTBe MarHHTHoro õapsepa 

Hcnonh30BanOCh HeoJJ.HopOAHoe MarHHTHoe nOJIe rrpl1 nepexoJJ.e H3 BepTH

KaJIhHOrO KaHaJIa UHKJlOTpOHa B Me)f(nOJIIOCHOe npOCTpaHCTBO. Pacnpene
JIeHHe MarHHTHoro nOJIR B BepTHKaJlhHOM xaaane raroxe nOKa3aHO aa pHC. 1. 

l- Maurens YCTaHaBJIHBanaCh B aeprnxansaor-r KaHaJIe 3JIeKTpOMarHHTa I..U1Kno

I 
Puc. 1. Cxeua »xcnepuuenra U pacnpe
àeneuue uaenutuoeo nonn na oeu eeptu
KMbHOZO KaHMa uuxnorpoua. 1 - na

3epHblu flYIJ; 2 - suuueus; 3 - cfiepu
lJeCKOe septcano; 4. 7 - 30HDbl àn» U3Me

1~ L(cy) 
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0,2 0,3 B(TJl) 

I n, peuun cxopoctu nnasscu (u306paJICeHbl na 
puc. 36,.38 cooreercreenuo), 5 - MeDU

aHHafl rt.!lOCKOCrb14UKflorpoHa; 6 - 30HDbl 
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TpOHa na pa3JIHtIHbIX paccToHHIUIX L 01' aepxaeü rpaHI1IJ;bI ormoponaoro 
nOJIH B Me)l(nOmOCHOM saaope. Jlasepaoe 113JIyqeHI1e BBO.n;I1JIOCh no BepTI1
KaJIhHOMY rcanarry 11 dioxycapoaanocs na MI11I1eHh cQ:>epl1qeCKI1M sepxanor-r. 
B uearpe seprcarra I1MeJIOCh ornepcrae naar-rerposr 5 MM .n;JIH npoxona nJIa3
MbI. HOpMaJIh K nOBepXHOCTI1 MI11I1eHI1 B TOqKe Q:>OKYCl1pOBKI1 nasepaoro 
113JIyqeHI1R connanana c OChlO BepTI1KaJIhHOrO xanana, zmar-rerp xoroporo 
COCTaBJIHJI 20 MM. B 3KCnepl1MeHTe npl1MeHHJII1Ch crpepauecrcne seprcana 
c Q:>OKYCHbIM paCCTOHHl1eM f = 2 11 f = 5 CM. TIpn I1CnOJIh30BaHI111 3TI1X .n;BYX 
BI1.n;OB sepxan nJIOTHOCTh nororca nasepaoro 113JIyqeHI1H na nOBepXHOCTI1 
MI11I1eHli OTJII1QarraCh ae 60JIee QeM B 1,5 pasa npa o.n;I1HaKoBoH aaeprua 11 
Q:>opMe rraaepaoro I1MnYJlhca. 1'I3-3a KOHCTPYKTI1BHbIX ocoôenaocreã YCTa
HOBKI1 npa 113YQeHI1H I<OJII1QeCTBeHHbIX xapaKTepl1CTI1K nJIOTHOCTI1 li CKOpO
CTI1 nJI3.3MbI, a TaK)I(e MI1TeJIhHOCTI1 11 QJOPMbI I1MnYJIhCa 110HOB nJIa3MhI 
npl1MeHHJIOCh crpepasecrcoe sepxano c t CI 5 CM, a npa onpezrenenaa KOJII1
QeCTBa 110HOB, rrpoxonannrx OKOJlO 3MHCCHOHHOH II.J;eJII1, I1CnOJIh30BarrOCh 
sepxano c t = 2 CM. B paõore HCnOJlb30BaJICH CO2 -nasep, n03BOJIffiOII.J;I1M 
nOJlYQaTh nJIOTHOCTh nOTOI<a naaepsoro 113JIYQeHI1H na nOBepXHOCTI1 MI1111eHI1 
113 yrrrepona ...109 BT/CM2 . 3HeprHH naaepaoro I1MnYJIhCa ",,2 ,U)I(. <l>opMa 

I1MnYJIhCa nasepaoro 113JlYQeHI1f1 npaseneaa na pac. 2. AHaJII13 npocrpan-
cTBeHHo-BpeMeHHbIx 11 KOJII1QeCTBeHHbIX 

úJ.tff. 

I 
" ........ 

xapaKTepl1CTI1K 110HHoro KOMnOHeHTa 
Jla3epHOH nJIa3MbI, npoureznueã CKB03h

~5 
MarHHTHhIH õapsep, npoBo.n;I1JICH c no

j MOI.UbIO nJIOCKI1X 3JIeKTpl1QeCKI1X 30H
,IlOB. Bsrrra I1CnOJIh30BaHbI zraa 30H.n;a,0,5 
HMeIOml1e Q:>0PMY KOJIeu;, 11 O.n;I1H 
30H.n; B Q:>opMe xpyra (pnc. 3a) , KOTO

psre YCTaHaBJII1BaJIl1Ch B O.n;HOM nJIO
PuC. 2. f/JopMa uunynsca nasepnoeo CI<OCTH, na 8 MM Hl1)1(e Me.n;l1aHHOH 

U3JlYlJeHUJl. nJlOCKOCTM U;I1KJIOTpOHa (pac. 1) . 
UeHTp 30H.n;OB COBna.n;aJI c OChlO aep

TI1KaJIhHOrO xanana U;I1KJlOTpoHa. CKOpocTHbIe XapaKTepl1CTI1KI1' 110HOB 
naaepaoü nJIa3MbI 113MepHJII1Cb c nOMOII.J;LIO .n;BYX 30H.n;OB, I1MelOII.J;I1X Q:>0P

MY cexropoa xpyra zraasrerpor-t 18 MM (pac. 36,B), xoropsre YCTaRaBJII1
aanncs B Me)l(nOJIrocHoM aasope B 06JlaCTI1 ozmoponaoro MarHI1THOrO nOJIH 
na OCI1 xaaana na paCCTORHl111 4,5 CM zrpyr 01' npyra (pac. 1) . 30H.n;bi paõo
TaJIl1 B peacar-re 110HHoro TOI(a aacsnnenaa. 

rJ3/11'f t1J6MI'f 

PUC. 3. l/>opMa U pasuepu 3JleKTpUIJeCKUX 30HaoB: 

a - souõu õnn npocrpancreenuo-epeueunuxJr~M~M 
U 1<O/lUlJeCTeeHHbIX usuepenuü; 6, B - sonõu 
õnn usuepenun CKOpOCTU nnasuu.a s B 
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2. PE3YJIbTATbI H OECY)I(,UEHHH 

Ha pac, 4 npaaeneasr xapaxrepnsre OCIJ;I1JIJIOrpaMMbI Cl1rHaJIOB c IJ;eHT
pansaoro (rcpyroaoro) 30H.n;a .n;JIH pa3JII1QHbIX paCCTOHHI1M.L B OTCYTCT
aae 11 npa HaJIO)l(eHl111 MarHI1THOrO nOJIH. Cnrnan c KOJIhu;eBbIX 30H,ll,OB 

I1MeJI KaQeCTBeHHO 6JII13KyroQ:>0PMY. B OTCYTcTBl1e nona rpopraa 110HHoro 
Cl1rHaJIa c 30H.n;a ae 3aBI1CeJIa 01' L (pnc. 4 B,r) . B npezrenax 3KCnepl1MeHTaJIh

Holi 01ll116KI1, KOTopaH COCTaBJIHJIa.30%, BeJII1Qm::lI1OHHoro TOKa I c 30H
zra 11 ero )J;JII1TeJIhHOCTh r 113MeHHJII1Ch reate I ~ L ; r ..... L.;"rJ 
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PuC. 4. Xapatcrepnute OC14U!lJlOZpaMMbl CUZHQJl06 c IjeHTpa./lbHOZO 30Haa na pa3JlUIJHblX 

paCCTOJlHUJlX L B OTCYTCTeUe U npu HarzOJKeHUU Ma2HUTHOZO nonn. HMal<c.: a 

L=2.4 CM; 6 - L = 5 CM; }{ = o: B -- L = 5 CM; 2 - L == 9,5 cu, 

Aaanas carnana c 30H.n;OB npn npOXO)f(,ZJ:eHI1I1 nJIa3MOli MarHI1THOrO
 , õapsepa nOKa3aJI) QTO npa YCTaHoBKe MI1WeHI1 na MI1HI1MaJlhHO B03MO)I(HOe
 
B 3KCnepl1MeHTe paCCTORHl1e (L = 2,4 CM) caraan c 30H.n;OB I1MeJI ozraonns


VI': KOBYro CTpYlnyPY (pI1C. 4a). C YBeJIl1QeHl1eM L 01' 5 no 9,5 CM naõrnona

JIaCh .n;ByxnI1QKOBaH CTpYKTypa nnaasreaaoro crYCTKa (pnc. 46), COCTOH

uraa 113 BbICOK03HepreTI1QHOfl (Y3Kl1li mnc na puc. 46) 11 HI13K03HepreTI1Q

Holi QacTeli, npl1QeM BblcoK03HepreTI1QHaH QaCTh conepacana ae 60JIee 5%
 

l 

3 



ncex uacrnu B CrYCTKe. TIpl1 YCTaHOBKe Ml1lneHI1 na MaKCI1MaJIbHO B03MOIK

noe L ,ll;nH ,1J.aHHhIX 3KCnepl1MeiITaJIbHhlX ycnOBI1H (L = 16 CM) CKB03b 
MarHI1THhlH õapsep npoxonan ro.nsrco O,ll;I1H 113 nrraaraeam.rx crYCTKOB, 
CO,ll;ep)J:{aIUI1H nr.rcorcoaaepr-erauasre 110Hhl. 

,UBOHHaH CTpYKTypa nnaar-reanoro crYCTKa Ha6nlO,D;aeTCH 11 B OTCYT
CTBl1e MarHI1THOrO nona, XOTH OHa MeHee asrpaxceaa, tIeM npa HaJIOIKeHl111 
nona (pac, 4 B,r). ,UBoHHaH CTpYKTypa nnaar-reaaoro crycrxa MOIKeT 6hITb 
cne,UCTBHeM íPOpMhl naaepaoro ar-mynsca /4/, COCTOHmero H3 rnranrcrcoro 
nr-myrrsca H "XBOCTa" (pac, 2). Ilocxonsxy ilJI0THOCTb nOTOKa naaepaoro 
H3nytIeHHH ,UnH rHraHTCKOrO nr-mynsca H "XBOCTa" paanaxaa, TO napar-rerpsr i)
nnaaraeaasrx crYCTKOB (nnOTHOCTb, yrnonsre H xonavecrneaasre xaparcre
pl1CTHKH 11 l' .n.) TaK)J:(e pasna-mst. Pacnan IKe nnaaraeaaoro crYCTKa npa 
npOXO)K)J.eHHH CkB03b MarHH!HhIH ôapsep MOIKHO 06bHCHHTb B03,ll;eHCTBl1eM 
.MarHI1THOrO nona na 31'11 naa nnaar-reansrx crYCTKa. 

I1ccne,UOBaHl1H CKOpOCTHhlX xapaKTepHCTHK nnasr-n.r nO,UTBepAl1nH, 
tITO CKOpOCTb rmaaxisr nocne npOXO)KJJ,eHI1H MarHHTHoro õapsepa YMeHh
uiaerca. Ilpa YBen11tIeH1111 L 01' 5 no 9,5 CM CKOpOCTh m.rcorcoaaeprerav
HOH tIaCTI1 nnasraeaaoro crYCTKa yr-reasuianacs 01' 8,5 . 10 6 no 4,5 . 10 6cM/c . 
CKOpOCTb HI13K03HepreTI1tIHOH tIaCTH nnaavreaaoro crycrrca nocrre npoxoac
,ll;eHHH MarHI1THOrO õapsepa 6bIJIa cymecraenao HHIKe asrcorcooaeprerav
HOHHcocTaBnHna ~lOe esa]«: (L = 5CM). 

KaK nOKa3aJI 3I<:cnepHMeHT, MaKCHMaJIbHaH nnOTHOCTb nasepnoà nnaa
Mhl, npouiernueà CKB03b MarHI1THhlM: õapsep, nocrnranacs na OCH BepTHKaJIb
noro rcaaana B OCHOBHOH (HH3K03HepreTH;tIHoH) tIaCTI1 nnaar-temror-o crYCTKa 
H MOHOTOHHO yr-ieasuianacs C ynaneaner-r 01' ero OCH. Ha pnc. 5 npanenena 
3aBHCHMOCTb ILTIOTHOCTI1 naaepaoü nnaar-n.r 01' paCCTOHHI1H no OCH BepTH
KaJIbHOrO KaHaJIa nna OCHOBHOH tIaCTI1 cr-ycrxa npn L = 5 CM. KatIeCTBeHHO 
6nH3KHe 3aBHCHMOCTI1 nJIOTHOCTI1 6hIJIl1 norryvem.r H na npyrnx paCCTOH
HHHX L. 

C TOtIKI1 3peHI1H I1CnOJlb30BaHI1H nasepaoã nrraaxrsi nrra sanas ycrcope

HHH Ba)KHO 3HaTb KOJll1tIeCTBO 110HOB, xoropsre npOXO,ll;HT orcorro 3MI1..CCI10H

HOH inena HCTOtIHHJm C nonepexaurr-r pasr-iepor-t necrconsrco MHnJlHMeTpOB
 
11 tIaCTl1tIHO BBO,ll;HTCH B 1.1,I110J YCI(OpeHHH. B ycnonnax namero axcnepar-ren-


Ta 3TH 110Hbl perncrpapoaanacs 30H,ll;OM
 
B 4lopMe rcpyra C nnar-rerpor-r 3 MM,
 

n (. IOI4m..-3) 

Mbl or pacctonuun do ocu 6CpTUKOJilJIl0é'O KO

pacnonaraaumr-rca nepneanarcyrrapao
2 

I 
I I 

~ 
lri 

OCI1 BepTI1KaJIbHOrO KaHaJIa, npHtIeM 
UeHTp soana 6hUI' cr-reutea lia 1 MM 01' 
OCI1 BepTI1KaJIbHOrO KaHaJIa. 30H,ll; pac

I norraranca na 8 MM HHlKe Me,ll;HaHHOH 

I nnOCKOCTI1 UHI<:JIOTpoHa. Ha pHC. 6 
npencraanena 3aBHCI1MOCTb KOnHlJeCTBa ~ PUC. 5, Saeucuuocn, nJlOT1/0CTU J7a3Cp'{()U nnas~ 

3 I I 3 r (MM) nana ÓJlJ! OeflO6UOÜ uacru nJla3MCU1l020 C?YCT1W. 

PuC. 6. 3a6UCUMOCTb KOJtU'IeCma U01W6 N, 

npoxoõsuuux OKOJtO 3MUCCUOH1l0U tuenu U 

peeuctpupyeusix 30HÓOM ãuauerpou 3 MM, 5 
ar pacciosuun L. 

HOHOB, npmuenuiax na 31'01' 30H,ll;, 01' 3 
paCCTOHHHH L. 113 pHC. 6 BI1,ll;HO, 
tITO C n03HUHH YCI<opHTenbHoH TeXHH-
KH KOnHtIeCTBO HOHOB ,ll;OCTaTOtIHO 
nna nnorra B UHI<n YCI<opeHI1H. YMeHh- I 
tnenne KOnHtleCTBa HOHOB, npmuen
lllHX na 30H,ll;, C YBenHtIeHUeM L HBnH
eTCH Cne,ll;CTBHeM ne rorn.rco YBenH
tIeHHH naasrerpa nnaaraeaaoro croriõa 

N·1014 

·"'ri\ 
-, 

x 

I 3 5 L (CM) 

H3-3a yvrensmeaaa r-rarmrrnor-o nona B 06nacTI1 <POpMl1pOBaHI1H nrrasraeaaoro 
crYCTI<a, HO H OTpaIKeHHR tIaCTH 110HOB npa npOXOIK,ll;eHHH r-rarmrraor-o 
õapsepa nna3MeHHb1M' crYCTKOM. TaK) npn YBeJlHtIeHHH L 01' 3,3 
(B = 7,0 KrC) no 6,3 CM (B =2,4 KrC) KOnHtIeCTBO HOHOB, npmuenuiax 
na 30H.u, yxreasuraerca npH6JIH3HTenbHo B 20 pas (pHC. 6) , npn sror-í -cornac
HO peaynsrarar-r /2/ rnrar-rerp nnaar-reaaoro cToJ16a B naansrx MarHI1THblX 
norrax YBenHtIHBaeTCH npH~epHO B 2 pasa, tITO lJ,OJI)J:{HO npHBO,1J.I1Tb rrnun, 
K tIeTblpexKpaTHoMY yr-reasruenmo KOnHtIeCTBa peracrpupyevn.tx 110HOB. 

TaKHM 06pa30M, peaym.rarsr 3TOH tIaCTH I1CCne,ll;oBaHI1H nOKa3aJIl1: 
- rrasepnaa nnasr-ra cnocoõaa npoxoznm, CI<:B03b MarHHTHblH õapsep 

c BenHtIHHOH Boi B L ..s.. 60 (Bo ::: 18,5 KrC) ; 
- nocne npOxO)K)J.eHHH õapsepa CKOpOCTh paanera nnaavn.r MOIKHO' 

yxreasunrn, ne MeHee tIeM B 2 pasa; 
- npocrpaacrneaaaa CTpYKTypa 11 KOJlHt-IeCTJ3eHHhle xapaKTepl1CTHKI1 

HOHOB nnaavrenaoro rpaxena npaer-iner-n.r nnn nnozia HOROB B npouecc YCKO
peHHH. 

3.	 PEAJH13AUl1H H HCCnE,llOBAHI1E XAPAKTEPI1CTI1K
 
nA3EPHOrO HCTOllHHKA HOHOB
 
HA UHKnOTPOHE Y-200
 

Ha OCHOBaHl111 asmonaeaasrx HCCne,ll;oBaHI1H 6bIJl peaJIH30BalI rraaep
HhlH HCTOtIHHK 110HOB nna UI1I<:JIOTpOHa Y-200 c YCTaHoBI<:oií MJ.1111eHI1 B 
BepTHKaJIbHOM KaHaJIe nornoca UHKJlOTpOHa H nponeneasr ero HCIlbITaHI1H. 

Cxer-ia naaepaoro HCTOtIHHI<:a HOHOB npaaeziena lia pHC. 7. B I1CTOtIHI1Ke 
HcnOnb30BaJIOCb crpepauecrcoe 3epKaJIO c qJOKYCHblM paccTüHHHHM f == 2 CM. 
TpaHCnOpTHpOBKa rraaepaoü nrraar-rsr 01' r-nnuenn 1<: 3MHCCHOHH0I1 uiena 
npoasnonanacs tIepe3 OTBepCTl1e B sepxane anorn. aeprmcarrsnoro tcanarra. 
PaCCTOHHHe 01' HOpMaJIH 1< nOBepXHOCTH Ml1lneHH B TOtIKe 4l0KYCHPOBKI1 
naaepnoro 113nYtIeHHR no 3MHCCHOHH0I1 uiernr no pazmycy lJ,I1KnOTpOHa 
COCTaBnHno 3 MM. Paar-rep 3MHCCHOHH0I1 urena l1CTOtIHHJ<a COCTaBnRn 3 x 

4	 5 



I 
PUC. 7. Cxeua Jla3epH020 UCTOIlHUKa UOH08 OJlJlÇI ~ 2 
uu KJlO tpona. 1 - CO2 -nasep; 2 - n080poT

noe septcano; 3 - OK1W 8 UlTOKe UCTOIlHUKa; 

3 4 - MUUleHb; 5 - ofiepuuectcoe septcano c OT

(3epCTUeM OJlJl npoxoõa nnasuu; 6 - àyaur c 
U38JleKalOU4UM snetctpoôou; 7 - ueõuannasi 
nrzOCKOCTb l/UKJlOTpOHa; 8 - JMUCCUOHHClJl tuens 
(3 «auepe UCTOIlHUKa; 9 - nOJlIOCbl l/UKJlOTpoHa. 
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PUC. 8. 3a8ucuMoCTb cpcõuceo KDJIU

'JCCT6a N YCKopeHHblX li01WU c~t sa 

OàUH UM nynsc nasepa OT paccronnu» L . 
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nynsca ycrcopemn.rx 110HOB (14 MKC) BMeCTO HeCKOnhKI1X MI1KpoceKYH,n: 

B npe,n:llleCTBYlOI.I.J;I1X aapaaarax I1CTOtIHI1Ka. Yaenasenae ycrcopeaaoro 110H

noro TOKa npa YBenHtIeHI1H L nna L $ 3 CM HBnHeTCH cnencraaer-r noasr
uieaaa 3<p<peKTHBHoCTH H3BnetIeHHH HOHOB 113 nnaar-na nocne npoxozcne
HHH nnasr-n.r sepea MarHHTHhlH: õapsep, YMeHhllleHl1e KOnl1tIeCTBa YCKopeH

HhlX HOHOB Ci; npn YBenHtIeHHH L ztna L> 3 CM (pHC. 8) npoacxonar 
õsrcrpee, tIeM yvrear.ureaae nonaoro KOnl1tIeCTBa 110HOB, npoxo,n:HI.I.J;I1X OKO

no 3MHCCI10HHOH: I.I.J;enH (pHC. 6). Cornacao peaynsraravr pa6oThl/3 / O,n:HOH: 

H3 npl1tIHH raxoro pacxoacnenaa HBnHeTCH yr-reasmeaae MarHI1THOrO nona 
B oõnacra <pOpMHpOBaHI1H nnaar-remroro crycrrca, npI1Bo,n:HI.I.J;ee K yr-reasuie
HHlO OTHOCHTenhHoro conepacaana vnroroaapxzuu.rx 110HOB ,B nnaaxre. 

B paõore TaK)J(e 6hIJIH npo
nenensr accnenoaanaa Bnl1HHHH 

xparepa na nOBepXHocTH Ml1llle

HI1 na Benl1tIHHY ycrcopeaaoro 
HOHHoro TOKa (pHC. 10). 113 

pnc. 10 BH,n:HO, tITO B npenenax 
nepasrx .... 100 ar-myrrscoa rrase
pa naõmonaerca yaenaxenae KO

naxecrna ycxopaer-rsrx 110HOB, 

tITO 'HBnHeTCH cnencraaer-r "KY

MynHTHBHoro" 3<p<p e K Ta /5/ . Ko
nHtIeCTBO ycrcopennsrx 110HOB npa 
3TOM YBenHtIHBaeTCH npH6nH3H

rerrsno B 1,5 pasa OT HatIaJ1hHO

ro. B nam.aeâurer-r C yaenaxe

Hl1eM tIHCna ar-mynscoa rraaepa 

aaõrnonaerca MOHOTOHHhlH: cnan 

KOnHtIeCTBa YCKopHeMhlX 110HOB 

~3-3a nerpopxranaa rcparepa. BH

,n:I1MO, npn 3KcnnyaTaIJ;HI1 I1CTOtI

tJ· 1010 

(-\T X
J( It JC 

• .1.• "~~·~)("'.~x

IOO 300 500 n 

PuC. 10. 3at3UCUMOCTb cpeõneeo KOJlUlleCTSa ' 

NYCKopeHHblX UOHO(3 c~~ sa OàUH UM

nynsc nasepa OT uucna 8blCTpeJl08 n no oà

HOU TOIlKe MUUleHU õn» L=3,3 CM. 

x 8 MM. Hsr-repeaae I1HTeHCI1BHOCTI1 YCl(0pHeMhIX 110HOB npoaozranocs 
na BHYTpeHHI1X panaycax UI1I(nOTpOHa C nOMOI.I.J;hlO np06HI1Ka. OCTaJIhHhle 

anevrenrsr KOHCTPYKUI1I1 6hlJII1 ananorauasr Onl1CaHHhlM B n.L. 
Ha pnc. 8. npaaeneaa 3KCnepl1MeHTaJIhHaH 3aBI1CI1MOCTh cpenaeü I1HTeH

CI1BHOCTI1 ycxopaer-n.rx HOHOB C~~ OT paCCTOHHI1H L . ,.llJIH L> 6 CM KOnl1

tIeCTBO YCKopeHHhlX 110HOB aa O.nI1H l-lMnynhc rtaaepa 6hlJ10 HI1)f(e nopocit 
ra tIYBCTBI1TenhHOCTI1 perl1cTp.l1pYIOI.I.J;eH: annaparypsr, KOTOphlH: COCTaBnHn 

~ 108 tIaCTI1U/I1Mnynhc. KaK BI1,n:HO 113 npaaenenasrx peaynsraroa , HaI160nee 

OnTI1MaJIhHOH: C TOtIKI1 3peHI1H nOnYlleHI1H MaKCI1MaJ1hHOH: I1HTeHCI1BHOCTI1 

YCKOpeHHhlX 110HOB' HBnHeTCH Benl1tIHHa L ::::: 3 CM. Ha pac. 9 npnaeneaa oc

uannorparar-ra ycrcopeanoro 110HHorO TOKa ',n:nH L = 3,3 CM. Ilpn aroã aernr

tIl1He L MaKCI1MaJ1hHOe KOnl1tIeCTBO 

yc xopenasrx 110fiOB COCTaBlillO 1,8· 
. 10 10 tIaCT '/I1Mn., tITO B zma pasa 

asnue panee rrorryuenasrx peaynsra
TOB ,n:nR naaepnsrx I1CTOtIHI1KOB 110HOB 

na UI1KnOTpOHe. 3TOMY COOTBeTcTByeT 

~2M~6If. 11 MaKCI1MaJIhHaH nnarensaocrs I1M

tO I4KC. 

f\ t 
J "r-. 

PuC. 9. OCl/u/ZJlOZpaMMa YCKopeHH020 TOKa 

UOH08 c~~ õn» paCCTOJlHUJl L = 3,3 CM. 

6 

HHKa B ycnoaaax , nonoôasrx ycnoBI1HM naurero 3KCnep11MeHTa, cnenyer 

npOH3Bo,n:I1Th ae õorree 100 asrcrpenoa no O,n:HOH: TOtIKe Ml1llleHI1. 

C TOtIKH 3peHI1H Hcnonh30BaHHH I1OHHoro nyxxa B <p113I1tIeCKI1X axcne

pnr-rearax Ba)J(HO 3HaTh, HaCKonhKO cYI.I.J;eCTBeHHo CKa3hIBaeTCH rrpozionsnaa 

COCTaBnHlOI.I.J;aH CI<:OpOCTI1 110HOB anorrs MarHI1THOrO norra, yxreasureane 

KOTOpOH: HBnHJIOCh aanaxeã 3KCnep11MeHTa, na BepTI1KaJ1hHOM paar-iepe 110H

noro ny-nca. C 3TOH: uensio B paõore rrpoaozianocs 113YtIeHI1e npOCTpaHCTBeHar: cHOH: CTPYKTyphl nyxrca 110HOB nOMOI.I.J;hlO nnaCTHKOBhlX nerercropon, 

nOMeI.I.J;eHHhIX BHYTPh mncnorpona na panayce R = 35 CM. Ih pacnpenene

HHH nnOTHOCTH TpeKoB Ha ,n:eTeKTope nonytIeHO, tITO xapaKTepHhlM BepTH

KaJIhHhlM paaxrepowr nysnca HOHOB C~~ na BHYTpeHHHx panaycax I..U1KJ10TpO

na HBnHeTCH BenHtIHHa ::::: 20 MM, tITO npaeranexro nna <pH3HtIeCKHX axcnepa

MeHTOB. 

TaKHM o6pa30M, npoaenemrsre accnenoaaaaa nOKa3aJIH npHHUHnHaJ1h

HYlO B03MO)J(HOCTh Hcnonh30BaHHH r-rarnarnoro õapsepa, nrra noasnuenaa 

3<p<peKTHBHOCTH rraaepaoro HCTOtIHHKa HOHOB. 
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B aaxmoxeaae aBTOpbI CqliTaIOT nparrnrsnvt ,lJ,OnrOM asrpaaars 6naro
,lJ,apHOCTb f .H.<t>nepoBY li IO.U.OraHecHHY sa nOCTOHHHoe BHliMaHHe K paôo
TaM no na3epHbIM acro-nnncar-t liOHOB, a TaK)J(e ,Il.A.Y3lieHKo sa norresasre 
o6cY)J(,lJ,eHHH peaynsraroa axcnepar-rerrra li B.I1.fopHqeBY sa nor-ronrs B nozr
rOTOBKe orrrnxecxax 3JIeMeHTOB YCTaHOBKli. 
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EbIKOBCKHH IO.A. H np. 
HçnOJlb30BaHHe MarHlITHor:O õapsepa AJlH nOBbII.OeHH.H 
3<f><f>eKTlIBHOCTJt naaepaoro lICTOqHH~a Ho'HOB 

Ilpencraaneasr peayns'rarsr accneztoaaaàã {' KOJlHqécTBeHHbIx 
H npOCTpaHCTBeHHO-BpeMeHHbIX ·xapaKTepHCTHK HOHlioro KOl\1nOHeH
Ta naaepaoã nnaasisr npa ee paanere B HéQ.q;íiopO,ll;HOM MarHjhHoM 
none. HCCJle.[(OBaHHH asmonaeasr c 4ehi>~' H3YQeHHft riÓ3MO)J(HPCTH 
HCnOJIb30BaHHR MarHHTHoro õapsepa .[(JIH 'no,inHÜIeHHR ~ct><f>eKTHBHO
CTH H3BJIeqeHÍuI ,MOHOB, H3 'nJIa3!,V1bI B nasepaora acrósaaxe HOHQB 
.n;JIH qnK~O!pOHO!í1 HCCJIe.I;lOBaHHH PPOBO.[(HfiHCh aa IJ;HKJI(>T!>OHe 
Y ~20~ c l;f;CnOJIb3'OBaJiHeM, C02-JIa3ep~. Ml;lKCRMaTIbHhIe B~HqHHbI 
.[(JIHT~.nhHO(n:~, i!Mn'yJIhéa 11 'KOJlHHeCTB,a 'yc,KopéH:HhIX 110HO~ Q~~ CO
CTaBl1J1H '1.4 MKC· »' 1,8 .10 10 ,qacT.'jHMn. "c9óT~eTcTB!:lliHO, qTO npe

" .nsnuaer paaee nOJIy~eHHbIe p..~3:Y.j1hTàTbI(.aa JI~;3,epHbIx ,I1CToq~HKaX 
110HOB .[(JIH UHKJlOrp,QHa Y-20'Q. ". ' 

Pa60Ta B~InOJIljeHa Í3 Jla6op~TOpHI1 'anepasrx ,p,eaKIJ;HH\OHHH. 

Coo6Li.J.eHHe 06'be}:J,lmeHHoro'~HcTHTYTa 
'I' 

fI,D.epijblX HCCJIe,D.OBaHHiLny6Ha 1987 
'\ ... 

~"' 

L, 

~ U' ).'~ 

Pyxormcs nocrynana B li3JJ.aTeJIbCKnH ornerr 
25 MaH 1987 rona. 
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Bykovskij YU.A. et aI. -, ' I P9-87 -365 
" ~, Tb,e Application of Magnetíc Barrier for Increásíng 
, 'I the Efficiency of Ion Laser Source " '" ' ". 
v Some results one the investígatíon o( .qu~ntit~tive .and space-: 

time characteristics of laser produced plasma 'dispersíng in the non
unifprm magnetíc field are presented.. ~h~, purpose of: investigation 
was to consider a possibility of applícatíon 'of magnétic barrier, in' 
a laser ion source in order to rise the efficiency of ion extraction 
from plasma in this source. Investigatiohs were carfied out 'at the 

I. U-200 cyclotron and C~-las~r wa~ used', rhê, .obtaíried 'rnaximum 
pulse duration and maximum quantity 9f., accelerated íon C1~ are 
14 IlS anti 1. 8 . 10 10 particle/pulse, 'tespec#veIX,,'Tpese data ex
ceed the results obtained earlier from the- laser .íon sources' at the 
U-200 cyc1otron. ' ,,' 

The investigation has been performed at the ;L~60ra:tory of 
High Energies, JINR. 

Flepeaon O.C.BI1Horpa.[(oBoH .' 

8 

-. 

I, J 
~,;l 

~. ~ ~ 

·t 
'í 
! 

I 

" d 

'lf 

,i 

'" j 

.:J; 

i , 

'.1 


