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' nonY"leHHe su:tep yrnepo11a u aaoTa H BbICoKoaapsu:tHhIX 

HOHOB aproua H KCeHOHa B 3neKTpOHHO-ny'leBOM HOHHOM 

HCTO'lHHKe 
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B 3neKTpOHHO-ny'leBOM HCTO'lHHKe MHOI'038PMHhIX HOHOB co csepxnposo

llSIUIHM coneHOHllOM peanuaosauo npouase11euue nnoTHOCTH noToKa 3neKTpouos 

Ha BpeMSI HX B38HMOllellCTBHSI c HOH OM paBHOe 1 x 10 19 CM- 2 npu 3Hepruu 

3neKTpOHOB OKono 2,5 K3B, npu 3TOM nony'leHbl llY'IKH su:tep yrnepo11a (C+6 
H 830Ta ( N + 7 ) ' a TaK>Ke HOHOB aproua c aapMHOCTbIO + 14 ( Ar + 14 ) H 

HOHOB KCeHOHa c aapsu:tHOCTbIO + 29 ( Xe +29). 

nonr1eHbl npellBSpHTQnbffhle 3KC11epHMeHTanbHbie llSHHbie 0 C0'10HHSIX 

nocne11osaTen&HOH HOHH38UHH nono>KHTenbHhlX HOHOB YK838Hffb!X 3neMeHTOB. 

OpenpHHT 061.e.QHHeHHoro HHCTHTyTa a.nepHblx Hcc.11e.noeamtA. 

)ly6Ha, 197 4 

Donets E.D., Pikin A.I. P7 - 7999 

Production of Careen and Nitrogen Nuclei of 
Multicharged Argon and Xenon Ions in the Electron 

Beam Ion Source 

In the el~ctron beam multicharged ion source with a 
superconductive solenoid the product of electron flux den
sity and electron-ion interaction time about l.10 1Qcm-2 at 
the electron energy of 2.5 Kev has been realized. 

..,... The beams of carbon (6C+6
) and nitrogen (

7
N+ 7 ) nuclei 

as well as of argon\ A+14
) and xenon (

51
xe+ 29 ) ions have 

been produced. 4 

Preliminary experimental data on sequential ionization 
cross sections of positive ions of the above-mentioned 
chemical elements have been obtained. 

Preprint. Joint Institute for Nuclear Research. 
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I. BBB,lfBHHE 

Pa3pa60TKa 3neKTPOHHo-nyqesoro ecToqHeKa MHoro-
3aps.nHwx BOHOB 6wna HaqaTa B 06~e.neHeHHOM BHCTBTyTe 
•.nepuwx eccne.nosaHeii B 1967 ro.ny /I/. 

KpaTKO, npeuuen pa60TLI BCToqHeKa COCTOBT B cne.ny10-

1QeM. B npocTpaHcrse csepxswcoKoro saKyyMa co3,naeTc• 
MOIQHWi npoTB:>KeHHLIB 3neKTPOHHL1i nyqoK B03pacTalOuteii 
nnoTHOCTB, y,nep>KBsaeMWi MarHBTHLIM noneM d>0Kycepy10-
1Qero coneuoe.na. B Haqani.HwiMoMeHT speMeue B 3neKTpou
HWi nyqoK BBO'ABTCK onpe.neneHHOe KoneqecTBO o.nHo3ap•.n
HLIX BOHOB pa6oqero BeuteCTBa. Ilo.n .neiCTBHeM can :meKT
peqecKoro non• npocTpaHCTBeHHoro 3aps.na 3neKTpouoe 
eoew cosepmalOT pa.neani.Hwe JCone6aHH• c aMnneTy,naMB, 
ee npeswwaIOUtBMB 3HaqeHBii pa,neycos ToqeK ex B03HHKHOBe
HBB B nyqKe. B npouecce B3&BMo.neiCTBBJI HOHOB c 6wcTpw
MB 3neKTpOH&MB nyqKa npoecxo,neT MHOrOJCpaTHaJI BOHB3a
UBJI' npocTp&HCTBeHHLli 3&pJI,n HOH OB pacTeT. ,D;nJI Toro 
qTo6w 3TO He npeseno K noTepe eoeoe 3a cqeT yseneqeHBJI 
aMDJlJITy,nw BX pa.nean&HLIX KOne6auei, DOCTeneHHO B npo
uecce BOHB3&UBB ene cpa3y >Ke' CTyneHqaTO nocne HH>K0KUBH 
pa6oqero eeutecTsa, npoe3eo,neTCJ1 yeeneqeHee nnoTHOCTB 
3ne1CTpoeeoro nyqKa. Bo epeMJI BH>KeKuee pa6oqero se
uteCTBa B B npouecce BOHB3&UBB c DOMOIQblO COOTB0TCTBylO
IQBX 3ne1CTPOJlOB pacnpe.neneHee 3ne1CTpeqec1Coro noTeH
ueana BJloni. nyqKa no.n,nep>Ke&alOT TaKBM,qTo oHocoxpa
HJleT d>oPMY noTeeueani.Hoi JIMW c 6api.epaMe Ha Kpasx 
nyqKa. Ilocne JlOCTB>KeHBB eoHaMB pa6oqero eeutecTsa 
Heo6xo.neMoi 3apJ1,nHoCTB aKceani.Hoe pacnpe.neneHBe no
TeHueana B3M0HJleTCJI TaK, qyo BOHld MOryT DOKH,naTb 
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npocTpaHCTBO BOHB3allBB B axcaaJibHOM HanpaeJieHBB, -

npoBCXOJVIT 3KCTpaKllB.B BOBOB. 

IlocJie 31CCTpalCJlBB BOHOB nJIOTHOCTbTOKa3JieKTPOHHOro 

n}"IKa }'MeHi.maeTC.B llO BYJI.B BJIB llO MBHBMaJiltHO:i BeJIB1UIHW, 

COOTBeTCTBYIOllle:i BH)l(eJCllBB pa6o'lero BellleCTBa B ny'IOIC, 

B llBKJI nOBTOp.BeTC.B CHOBa. 

Ilepewe 06HalleXCBB&10lllHe pe3yJI&TaTw no peana3auaa 

3JieKTPOHHO•Jiy'leBoro BCTO'IHBKa MHOr03ap.BllHWX BOHOB 

6wJIB nony'leHw HaMB B 1968rOllY12/, 3aTeM 6onee onpe~ 
lleJieHHWe pe3yJI&TaTw no ua6molleHBIO BWCOK03al).B.llHWX 

BOHOB 6WJIB ony6JIBJCOBaHW B 1969
13

•
41 

B B 1970 rr /
5•6/. 

B 1971 ro,lly 6wna Ha'laTapa3pa60Txa 3JieKTPOHHo-nyqeeoro 

BCTO'IHBKa .Bllep HeKOTopwx nerKBX 3JleMeHTOB llJl.B CBHXpo

c)a3oTpOHa JIB3 OHJIH. 

Y'IBTwea.s orpaHB'leHB.B, B03HBKaJOlllHe e 3TOM cnyqae, 

B CBJl3B c ycTaHOBKO:i BCTO'IHBKa Ha BWCOICOBOJibTHOM TepMB

eane, MW co'lnB uenecoo6pa3Hoit pa3pa-60TKY xpaoreHHoro 

eapBaHTa TaKoro BCTO'IHBKa, nony'IBBmero Ha3BaHBe "KPH

OH" /xpaoreuuwit · aoHB3aTop/. OcHOBHwe llOBOllW B noni.3y 

xpaoreuHoro eapaaHTa cnellyJOlllHe: a/ nony'leHBe npaKTB-

qecxa nio6oit eeJIB>iBHW MarHBTHoro nonJI a ero o61teMa 3& 

C'leT BCnOJib30BaHBJl ceepxnpoBOllJllllero COJieHOBlla 6e3 

3aTpaT 3HeprBB Ha BWCOICOBOJlbTHOM TepMBHane; 6/ acnoni.-

30BaHBe xpaoreHHoit OTJCa'IKB llJIJl nony'leHBJI ceepxewcoxoro 

eaxyyMa. 

....,, 

II. 3KCHBPHMBHT AJIJ,HAJJ YCTAHOBKA 

/2,3,4,5 I 
B BCTO'IHBKe "KPHOH" IC&K B paHee ' BMelOTCJl 

CJIC.D;YIOlllHC OCHOBHWe 3JleMeHTW: 3JieICTpOHHaJl nymICa, c)o

KYCHPYIOlllHB coneHOBll, Tpy6Ka llPeiic)a, COCTOJllllaJI B3 He -

CICOJlblCBX OT.D;eJibHWX cexuaii;-llJIJI C03llaHBJI pa3nB'IHWX aIC

CBaJibHblX pacnpe,D;eJieHBii noTeHUHana, 3JleICTPOHHblii ICOJIJieIC

TOp, MeXaHH3M BBOlla pa6oqero BellleCTBa B 3JleICTpOHHblii 

ny'IOK, 3ICCTpaICTOP H eaxyyMHaJI CBCTeMa. 

B COOTBeTCTBHB c npoeKTOM "KPHOH" ero OCHOBHWe 

Y3Jibl xapaxTepH3YIOTCJI CJICllYIOlllHMH napaMeTpaMH: 3JieICT

poHHaJI nywxa - MHKponepseauc - llO 16, uanpJI)KeHHe KaTo.D;-
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aHO.D. :::lo KB, ,D,BaMeTp 3MHTTHPYJOllleii noaepxHOCTH xaTo

,D,a - 3 MM, c)oKyCHPYIOlllHH COJieHOH,IJ, - ,IJ,JIHHa - 1200 MM, 

TOK a caepxnpoao,D,JillleM xa6ene - 100 A, 3Ha'leHHe HH.D.YKUHH 

MarHHTHOrO nOJIJl - 15000 I'c; BaJCyyMHaJl CHCTeMa - BaKyyM 

B o6naCTH HOHH3aUBH - 10-
11 mop, speMJl Yllep)KaHHJI HOHOB 

B o6naCTH HOHH3aUHH -1 ceK, KOJIB'leCTBO BOHOB 3a BMnyni.c 

1,5 • 10 121~. r,D,e z - 3apJI,D,110CTb BOHa; speMJI 3KCTpax

llHH - 100 MKCeK; UHKJIH'IHOCTb - 1 UHKJI B HeCKOJibKO ce

KYHll. 
,lJ;JIJI aHaJIH3a cneKTpa 3apJ1,D,HOCTeit BOHOB, nony'lalOlUHXCJI 

B HCTO'IHHKe, HMeeTCJI cneKTPOMeTp no apeMeHH nponeTa 

~ ~a3oii -1 M. H~ B~~~~e cneKTPOMeTpa, BM:CTO npHMe

HJIBWen>CJI paHee B3Y ycTaHOBJICHbl HOHHblH KOJIJieKTOP 

H 6wcTpwit yCHJIHTeJib c K031f>cl>HUHCHTOM ycHJICHHJI .D;O 100. 

3TO H3MeHeHHe o6yCJIOBJieHO 3Ha'IHTeJibHO 60JibWHM HOHHblM 

TOKOM H3 HCTO'IHHka "Kf HOH". 
06lllHH BH.D; HCTO'IHHKa "KPHOH" co cneKTpOMCTPOM no 

apeMeHH nponeTa noxa3aH Ha puc. 1 

Ill. 3JIBKTPOHHMD TOK, HH)/(EKI(H.R PAEOtJEI'O 
BEII!ECTBA, HOHH3Al(H.R, 3KCTPAKI(H.R HOHOB 

3neKTpOHHblH ny'IOK B 3JICKTPOHHO - JIY'ICBOM HOHHOM 

HCTO'IHHKe ,KPOMe cl>YHKUHH HOHH3aUHH ,11eceT TaJC)Ke 4>YHKUHIO 

y,D,ep:>KaHHJI HOHOB B npouecce HOHH3aUHH. 

,lJ;JIJl 6onee 6blCTpoii H 31f>4>eKTHBHOH HOHH3aUHH Heo6xo

.D;HM 3JICKTPOHHblH ny'IOK c MaKCHMaJibHO B03MO)KHOH nnoT

HOCTblO TOKa 3JICKTPOHOB B HeM. ,lJ;JIJI Toro 'IT06bl o6ecne'IHTb 

,IJ,JIHTCJlbHble /nopJI,D;Ka O.D;HOH CCKYH.D.bl/ apeMeHa y,D;ep:>KaHHJI 

HOHOB B 3JICKTPOHHOM ny'IKe. Heo6xo,D;HMO He TOJibKO C03,D;a Tb 

ycnoBHJI caepxawcoxoro /.D;o 10-11 Top/ saxyyMa B o6nacTH 

HOHH3aUHH, HOH HCKJIIO'IHTb npaKTH'ICCKH noJIHOCTblO 6oM-

6ap,D;HpOBKY CTCHOK Tpy6KH Jlpeiic)a 3JICKTPOHHWM ny'IKOM. 

Cne,D;yeT OTMCTBTb TaIOKe. 'ITO c TO'llCB 3peHBJI orpaHB'ICHBJI 

3JICKTPOHHOrO TOICa BBpTyaJibHWM ICaTO.D;OM B o6nacTB Tpy6KB 

,D;pei<l>a BWrOllHO BMeTb .D;B&MeTp Tpy6KB llPeii4>a 6JIB31CBM 

IC .D;BaMeTpy 3JJ:eKTPOHHoro ny'IKa. H ecJIB yqecTi., 'ITO 

CB060.D;Hhlii 3JICKTPOHHWii n}"IOK, npoXOll.BlllHB aKCBaJibHO 

qepe 3 3a3CMJICHHYIO MCTaJIJIB'leCICYIO Tpy6Ky ,D;peii<l>a, Haxo-
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,ABTCJI B COCTOJIHHH HeycTOH'IHBOro paBHOBeCHJI, TO H3 

Bcero CIC&38JIHOro BWDie cneAYJOT 11pe3BW'laiHO BWCOICHe 

Tpe6oBaHHJI K CBC Te Me' c)opMHPYJOJQei 3neKTPOHHWi DY'IOK, 

IC HCDOJIHeHHIO Tpy6KH APeic)a H COOCHOCTH 3neKTPOHHOro 

DY1fICa, Tpy6ICH Apeic)a H c)oKyCHPYJOJQero M&rHHTHOro DOnJI. 

B aacTOJIJQee BpeMJI B HCTO'IHHI<e "KPJiOH" nonyqeHA 

MaICCHM&nLHaJI DnOTHOCTL TOICa 3ne1<TpOHHoro ny111<a, paB

HaJI 100 A/cM 2 • npa aanpJI)l(eHRH 4 KB,..H pa6011aJI nnoT-

HOCTL TOICa - 30 A/c~· DPH HaDpJI)l(eHHH - 2,2 KB. 
B pa6011Hx ycnoBHJIX nony11eHw HMnynLcw 3neKTPOHHoro 

TOICa -1,5 A DPH AnHTenLHOCTH 40 MCeK. IlpH COOTHOWeHHH 

,ABaMeTpOB 3neKTPOHHOro ny11Ka H Tpy6KH Apeic)a, paBHOM 

3:5, AOnJI nyqxa, oca~aioJQerocJI Ha Tpy6xax Apeic)a, He 

npeBwmaeT 10-6 • 3KcnepHMeHTanLHO ycTaHOBneHO, 'ITO 

nop11a aKcHanLHOi CHMMeTpHH CHCTeMW, xapaKTepH3YIOJQaJI

CJI paAHanLHWM OTKnOHeHHeM - 0,2 MM Ha AnHHe B I M, 
npaKTH11ecKH acxnio11aeT B03MO)l(HOCTL nony11eHHJ1 ycToi11a

Boro pa6011ero pe)l(HMa B HCTO'IHHKe. . 
Heo6xo,ABMWM ycnoBHeM HH)l(ex:uaa pa6011ero BeJQeCTBa 

B 3neKTpOHHWi DY1fOK DOCTOJIHHOB DnOTHOCTH JIBnJieTCJI nH6o 

B03HHKHOBeHHe HOHOB B o6naCTH DY'IKa, nH6o H3MeHeHHe 

3apJ1Aa HOHOB DPH RX ABH)l(eHHH 11epe 3 npocTpaHCTBO 3neKT

POHHOrO ny11xa. Ilo3TOMY B HCTO'IHHKe "KPHOH" npH HH

)l(eK:u;HH DOTOK aTOMOB pa6011ero BeJQeCTBa nepecexaeTCJI c 

3neKTPOHHWM DY1fKOM, DPH 3TOM B03HHKaIOJQHe HOHW 3aXBa

TLIBalOTCJI noneM npocTpaCTBeHHOro 3apJ1Aa 3neKTPOHOB 

DyqKa. 

,l(m1 06ecne11eHHJ1 KopoTKoro H perynHpyeMoro BpeMeHH 

HH)l(eKD;HH HCDOnL3yeTCJI npeAnO)l(eHHLii paHee MeTOA! 

"3neKTpoHHoro perynHpoBJQHKa" { 7 I peanH30BaHHwi 3AeCL 

BDepawe. OcHOBHaJI HAeJI MeTOAa COCTOHT B TOM, 'ITO aTOM .. 

HWi DY1fOK HenpepwBeH, OAHaKO MeCTO ero nepece11eHHJI 

c 3neKTPOHHWM DY'IKOM, KaK npaaano, OTAeneHo OT npocT

paHCTBa HOHH3aD;HH 3neKTpH11eCKHM DOTeHD;HanLHWM 6apLe

poM, C03AaBaeMhiMI pacnpeAeneHHeM DOTeH:u;Hana BAOnL 

Tpy6KH Apeic)a. H nHWL Ha BpeMJI HH)l(eK:u;HH, KOTopoe MO)l(eT 

6WTL CAenaHO CKOnL yrOAHO Mam.IM, DOTeH:u;HanLHWi 6apLep 

CMeinaeTCJI, DOAKn1011aJ1 MeCTO nepece11eHHJI 3neKTPOHHoro 

H aTOMHOro Dy'IKOB K npocTpaHCTBY HOHH3aD;HH nyTeM ypaa

HRBaHHJI BX 3neKTpH11eCKHX DOTeH:u;HanoB. 3KcnepHMeHTanL-
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HO noxa3aHO, 'ITO BH)l(eKIJ;B.11 ,llOCTaTO'IHOro KOJDl'leCTBa eo

HOB pa6oqero seUleCTBa MO)l(8T 6wTL ocymecTsJieHa 3a spe

MeHa HeCKOJILKBX ,lleCJITKOB MBKpocexyH,ll, 'ITO 3&TPYAHB

TeJILHO o6ecne'IBTL npeMeHeHBeM mo6oro ,llpyroro MeTo,lla 

BH)l(eKo;BB. Ilpe 3TOM noxa3aHo TaK)l(e, 'ITO HenpepwsHwi 

noTOK aTOMOB eUle He npOXO,llBT B npocTpaHCTBO BOHB3&IJ;BB. 

HH)l(exu;e.11 MeTOAOM "3JieKTPOHHoro peryJD1pOBlllBK&" ec

nwTaHa B BCTO'IHBKe "KPHOH" npe pa6oTe co cJie,llylOUlBMB 

ra3&MB: reJIBeM, 3TBJieHOM, &30TOM, HeOHOM, al)rOHOM B 

KCeHOHOM. 
CneAYIQlll~ii nocne BH)l(eKUBB onepau;eeii no nony'leHBIO 

ny'IKa HOHOB H3 HCTO'IHHK& JIBJI.lleTC.11 BOHH3aIJ;BJI H y,llep)l(aHBe 

HOHOB B npou;ecce HOHH3aIJ;HH. 

~aKTOpOM, onpe,lleJI.lllOUlBM ,llOCTH)l(eHHe HOHOM TOH HJDI 

HHOi 3ap.ll,llHOCTH,, JIBJI.lleTC.11 npOH3Be,lleHBe nJIOTHOCTH noTo-

Ka 3JieKTPOHOB nyqxa j Ha speM.11 B3aHMO,lleHCTBHJI r 
H3Mep.11eMoe B e,llBHHo;ax I CM -2 I. ~aKTop HOHH3ao;HH, 

6YAY'IH YMHO)l(eHHhlM Ha 34M1>eKTHBHOe ce'leHHe HOHB3aIJ;BB, 

,llaeT sepO.llTHOCTL HOHB3aIJ;HB. 

Kax 6WJIO yKa3aHO BWWe, B BCTO'IHBKe "KPHOH" 3Kc

nepBMeHTaJILHO noJiy'leHa pa6o'la.ll nJIOTHOCTL TOKa 3JiexT

pOHHOro nyqxa, pasHa.11 30 A/cM 2 
, T.e. 

j=l,8. 1020 
3A/CM 

2 
/ceK. 

Kax C'IHTaJIH paHee B TeopeTH'lecxex npe,llnocwnxax 

C03,llaHHJI 3JieICTPOHHO- Jiy'leBoro BCTO'IHBKa!~/ MaKCHMaJIL-

~oe speM.11 3JieKTPOH- HOHHOro B3aHMO,lleHCTBBJI onpe,lleJIJiey

C.11 CKOpOCTLIO HeBTpaJIB3aIJ;HB npocTpaHCTBeHHOrO 3ap.11,lla 

3JleKTPOHOB ny'IKa HOHaMB, B03HBKaIOUlBMH 83 OCTaTO'IHOrO 

ra3a. B HaCTOJIUlee speM.11 B npocTpaHCTBe HOHB3aIJ;BB npB 

TOKe 3JieKTpOHOB - 1,5 A nony'leHo 34M1>eKTHBHOe 3Ha'leHHe 

,llaBJieHH.11 ocTaTO'IHoro ra3a -2.10-11 Top, 'ITO o6ecne'IBBaeT 

MaKCHMaJILHOe speM.11 B3aBMO,lleBCTBH11 -o,5 ceK. 

IIpocTpaHCTBO BOHH3aIJ;BH B BCTO'IHBKe "KPHOH" orpa

HH'leHO o6JiaCTLIO 3JieKTpOHHOrO ny'IKa Ha ,llJDIHe 80 CM 

/ 16 H3 25 cexIJ;Bi ,llpeiid>osoi Tpy6xH/. ,ll;se ox0He'IH&1e 

ceKIJ;BH ,llpeiid>osoi Tpy6ICB, orpaHH'IBBaIOUlBe npocTpaHCTBO 

HOHB3aIJ;BH, B npou;ecce HOHB3aIJ;BB BMeIOT noTeHIJ;BaJihl Ha 

500-6.00 B swwe, 'leM ocTaJILHWe 14, 'ITO 06ecneqasaeT 

y,llep)l(aHHe HOHOB B axceaJILHOM HanpaBJieHHB B Te'leHHe 

HeorpaHB'leHHO AOJiroro Bl>eMeHB 
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B 3TBX ycnoea.11x speM.11 B3aHMOAeicTBB.ll oICa3&1BaeTc.11 

orpaHB'leHHblM TeXHH'leCKBMH B03MO)l(J{Q_CTJIMB MOlllHhlX CHC

TeM nBTaHB.11 3JJeKTpOHHOB nyWKH 8 •9 •101 B paBHO 40 MCeK. 

3xcnepHMeHTaJJbHO ycTaHOBJJeHo, 'ITO, AeiicTBBTeJILHO, BO

HW, BBe,lleHHhle B 3JJeKTPOHHWi ny'IOK B Ha'laJie npou;ecca 

HOHB3aIJ;HB, 34M1>eKTHBHO y,llep:>KBBaIOTC.11 TaM B Te'leHBe 3TOro 

BpeMeHH. IlpH'leM ypoBeHL d>oHa OT OCTaTO'IHOrO ra3a 3a 

BpeM.11 40 MCeK He npeswwaeT 10~. OcHOBHhlMB KOMnoHeH

TaMB d>oHa JIBJIJllOTC.11 BO.llOPOA, yrnepo,ll B KHCJIOPOJl. 

Bcne,ll 3a npouecCOM HOHH3allHH B,lleT 3KCTpaKIJ;BJI BOHOB 

H3 3JieKTPOHHOro Jiy'la B aKCBaJILHOM HanpaBJieHHB, B Ha

npasneHHH ABH:>KeHBJI 3JieKTpouoe. B OTJIB'IBe OT paHee npe

Meu.11sweic.11 cxeMW B3BJie'leHBJI BOHOB 83 3JieKTpOHHOro ny
qa /2,3/, B HCTO'IHBKe "KPHOH" BWBO,ll BOHOB npOBCXO,llBT 

npH yseJIH'leHHH noTeHUBaJia ceKIJ;HB Tpy6KH ,llpeid>a, CO,llep

:>Ka~BX BHYTPH npocTpaHCTBO BOHB3auuu, AO yposu.11 noTeH

llBana axceaJILHoro 3anepaHH.11, scer,lla cymecTBYIOUlero Ha 

O,llHOi 83 ceKllHB Tpy6KB ,llpeid>a, orpaHB'IBBaIOUlei npo

CTpaHCTBO BOHB3allBB co CTOpOHhl BWXO,lla 83 BCTO'IHHKa. 

Ope 3TOM noTeHllHan ceKllHH Tpy6KH ,llpeid>a, orpaHH'IHBaJO

lllHi npocTpaHCTBO HOHB3aIJ;HH co . CTOPOHW 3JieKTPOHHOB 

nywKH, ecer,lla no,ll,llep:>KHeaeTc.11 eUle Hecxoni.xo swwe. IIpe

HMy~ecTBOM TaKoro cnoco6a BhlBO,lla HOHOB JIBJIJleTC.11 MHHH

MaJILHWB pa36poc aKcHaJILHWX CKOPOCTeii HOHOB B npou;ecce 

BWBO,lla. IlpH 3TOM 3HeprH.ll HOHOB Ha BWXO,lle H3 HCTO'IHHKa 

xapaKTepB3yeTCJI pa3HOCTLIO 3Ha'leHHi noTeHllHaJIOB 3ane

paHHJI H 3JieKTPOHHOro KOJIJieKTopa, KOTopaJI MO:>KeT ,llOCTH

raTL HeCKOJILKBX KHJIOBOJlbT. c TO'IKH 3peHHJI xapaKTepHc

THKH 3MHTTaHca, CJie,llyeT OTMeTHTb, 'ITO 3TY 3HeprHIO 

HOHW nony'laIOT' eUle HaXO,ll.llCb B CHJILHOM d>oKyCHPYIOllleM 

none npocTpaHCTBeHHoro 3ap.11,lla 3JieKTl>OHHoro nyqxa. 

,ll;JIHTeJibHOCTb HMnyJibCa HOHHoro TOKa onpe,lleJIJieTC.11 

speMeHeM yeeJIH'leHH.11 noTeHllHana cexu;ei, co,llep>KalllBX 

npocTpaHCTBO HOHH3aIJ;HH AO noTeHu;Hana 3a~HpaHH~. 3TO 

BpeM.11 MO:>KeT peryJIHPOBaTLC.11 OT 40 ,llO 500 MKCeK. IIpBH

llHnBaJJLHO :>Ke BpeM.11 BWBO,lla onpe,lleJIJieTC.11 TeM MHHBMaJIL

HWM pa36pOCOM aKcBaJibHWX CKOPOCTei;i HOHOB, KOTOphlii 

:>KeJJaTeJJLHO BMeTL Ha BblXO,lle 83 BCTO'IHBKa. 

9 
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IV . HOCJIB,40BATBJihHAR HOHH3A/..(JUI HOHOB 
KCBHOHA, API'OHA, A30TA H YI'JIBPO.DA 

3KcnepHMeHT8..JILHoe H3y'leHHe npo:uecca nocne.110Ba

TeJILHOii HOHH3a:UHH HOHOB CBO,IJ;HJIOCL K cne.11y101:ueMy. B Ha

qaJILHhIB MOMeHT BpeMeHH 3a HHTepBaJI npHMepHO 100-
-soo MKCeK B 31\Cf>KTPOHrfii nyqoK B,BO.llBJIOCL onpe.11eneHHOe 

KOJIH'leCTBO /10 + 10 I HOHOB Toro BJIB BHoro pa6oqe

ro eew:ecTea. 3aTeM, no npomecTBBH onpe.11eneHHoro epe

MeHB, .11emnow:erocJ1 BpeMeHeM BOHB3a:UBB, npoB3BO.llBJICJI 

BhIB0.11 HOHOB H3 BCTO'IHHKa H BX aHaJIB3 no epeMeHB npo

JieTa. PerucTpBpoeaJICJI BB.11 cneKTpa 3apJ1.llHOCTeii, CBJl3aH

Hhlii c onpe.11eneHHhIM epeMeHeM HOHH3a:UHB, H B3MeHeHHe 

BB.Ila cneKTpa npH H3MeHeHBB epeMeHB BOHB3&:UBB. 

a/KceHOH 
Ha puc. 2 noKa3aHa 3aeeceMoCTL BB.Ila cneKTpoe 3a-

PJ1.JlHOCTeii HOHOB KCeHOHa OT epeMeHB llOHB3a:UBB B BHTep

BaJie epeMeHB 3-39 MCeK. B Ka'leCTBe pa6oqero ra3a ec

noJIL30BanacL ecTeCTBeHHa.11 cMecL e3oTonoe KceHoHa. B 
3TOM cnyqae JIBHBB 3apJ1.JlHOCTeii e1a1me 13 npBH:UBnBaJILHO 

He MoryT 6hITL pa3pemeHhl. 3neKTpOHHhIB TOK qepe3 "KPH

OH" B npo:uecce eoHe3a:ueu cocTaen.11n 1 A npu nnoTHOCTH 

- 30 A/cM 2 e 3Hepreu - 2,3 K3B. 3TOT pucyHoK co eceii 

onpe.11eneHHOCTLIO .11eMOHCTpepyeT 0.JlHO 83 cyw;ecTBeHHhIX 

OTJIB'IBB 3JleKTPOHHO-nyqeeoro BOHHOrO HCTO'IHHKa OT ecex 

.11pyrex TBnOB BCTO'IHHKOB MHOr03apJl.J1HhIX HOHOB, COCTOJl

dtee B TOM, 'ITO B npo:uecce BOHH3a:UHH HOHhl HB3WBX 3ap.11.11-

HOCTeii npaKTB'leCKB noJIHOCTLIO "e1a1ropa10T"' nepeXO.llJI 

B BOHhl 6onee BhICOKBX 3apJ1.JlHOCTeii, TaK 'ITO B pe3yJILTaTe 

ua BhIXO.lle B3 BCTO'IHBK& BMeeTCJI 6onee BJIH MeHee Y3KHB 

cneKTP 3apS.J1HOCTeii HOHOB, B qaCTHOCTB, .llJl.11 KCeHOHa 

K KOH:UY 39 MHJIJIBCeKyH.llhl BOHB3a:UBB "e1a1rqpa10T" see 

HOHhl c 3apJ1.JlHOCTJIMB MeHee + 18, MaKCBMaJILHaJI BHTeH

CHBHOCTL npBXO.JlHTCJI Ha 3apJ1.llHOCTL + 24, MaKCHMaJILHa.11 

3ap.ll.J1HOCTL HOHOB /Ha ypOBHe 10~ OT HHTeHCHBHOCTB B MaK

CHMyMe/ cocTaBJI.lleT + 29. 
Ha HeK0Top1a1x CHBMKax OT'leTneeo ee.11Ha JIBHB.11 1 H+I B 

HeCKOJILKO JIHHHB, npBHa.11ne>1Ca11lBX BOHaM yrnepo.11a H KBCJIO

po.11a. no.11po6Hoe eccne.11oeaHee noKa3aJio, 'ITO Ha .11aHHOM 
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YPOBHe 4>oH o6ycnoaneH, B OCHOBHOM, DOCTynneHHeM B 

:meKTPOHHblR ny'IOK ao.nopo.naH2 H OKHCH yrnepo.na co. 
0.nHaKo ypoaeHL tl>oHa He3Ha'IHTeneH - OKono S<fo H, 

TaKHM o6pa30M, MO>KHO CKa3aTL, 'ITO 3KcnepBMeHTanLHO 

peanH30BaHw 'IHCTble ycnoBHJI ,nnJI Hccne.noaaHHJI ce'leHHH 

nocne.noaaTenLHOR HOHH3aUBH nonO)l(HTenLHblX HOHOB Kce

HOHa 3neKTPH'leCKHM y,napoM annOTL .no >L- o6ono'IKH. 

6/ ApzoH 
3KcnepHMeHTbl B 3aBHCHMOCTH OT apeMeHH HOHH3aUHH 

npH 3neKTPOHHOM TOKe B 1 A H 3HeprHH - 2,3 K3B 6wnH 

BblDOnHeHbl npH HCDOnL30BaHHH aproHa B Ka'leCTBe pa6oqero 

ra3a. Ha puc. 3 noKa3aH cneKTp 3apJ1,nHocTei, nony'leHHbli 

K KOHUY 39 MHnneceKyH,IJ;bl npouecca HOHH3aUBH. Mw BH,IJ;BM, 

'ITO nHHHJI HH3Wei 3apJI,D;HOCTB HOHOB, eute He "awropeBWHX" 

K 3TOMY apeMeHH , - Ar+ 10 , HO H oHa cocTaanJieT nHWL 

- 5-;. 7'1o OT o6utei HHTeHCHBHOCTH HOHHOro TOICa. MaICCHMYM 

HHTeHCHBHOCTH npHxo,nHTCJI Ha Ar+ I2 , OT'leTnHBo BH.IJ;Ha 

nHHHJI Ar +I 4 
a nHHBJI Ar+15 TepJieTCJI B tl>oHe nHHHi 

HOHOB yrnepo.na H ICCHnopo,na. 3.necL ,B OTnH'IHe OT KCeHoHa' 

npaICTH'lecICH eecL HOHHblii TOK / - 80'1o/ npe,ncTasneH nHWL 
HOHaMH Tpex 3apJI,nHocTei - Ar +I I , Ar +I 2 , Ar + I3 . 

3To o6ycnoaneHo, O'leBH,nHo, 6nH30CTLJO K - o6ono'IKH c 

3HeprHeB CBJl3H 3ne1CTPOHOB, 3Ha'IHTenLHO npeBOCXO.IJ;Jlutei 
3HeprHIO 6oM6ap,nHpyJOIUHX 3neICTpOHOB. 

a/ A30111, yz.11epoo 
A3oT H yrnepo.n JIBnJIJOTCJI TeMH JneMeHTaMH, JI,npa 

K~opwx eute MoryT 6blTL YCICOpeHbl Ha CHHXpotl>a30TPOHe 

JIB3 OHJIH npH HMeJOIUHXCJI JHeprHH HH>KeKUHH H BaICyyMe 

B KaMepe OCHOBHoro ICOnLua. II03TOMY pa60Tbl Ha HCTO'l

HHKe "KPHOH" HMeJOT nepaooqepe,nHyJO uenL - nony'leHHe 
ny'IKOB JI,nep a3oTa H yrnepo.na. 

Ha puc. 4 noKa3aH cneKTP HOHOB a3oTa, nony'leHHbli 

K KOHUY 39 MHnnHceICyH,IJ;bl HOHH3aUHH npH TOICe JneICTPOHOB 

0,9 A H 3HeprHH 2,1 K3B. BH.IJ;HO, 'ITO cneKTp COCTOHT H3 
3- x. nHHHB: 7 N+7 

, 7 N + 6 , 7 N + 5 , npH'leM nHHHJI JI,nep 

7 N+
7 

npoJIBnJieTCJI BDOnHe onpe.neneHHO, XOTJI BX .nonJI 

B o6uteM HOHHOM TOKe COCTaBnJieT S<fo, npH KOnH'leCTBe 

- 2·10
9 

JIOep/uMnyAbC. IlpH yaenH'leHHH 3neKTPOHHOro 

12 
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Puc. 3. Buo cne1<•pa 3ap110Hoc11eii uoHoe apzoHa, noAy'leH
H••ii 11epe3 39 MCe.K UOHU301#UU. 
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TOJCa AO 1,5 A AOJUI .a.i.ep B cneKTfte B03pacTaeT AO 15~. 
a xoJU111ecTao 3& BMnyn&c - AO -10 °. 

,D;n.& yrnepo.i.a a xa11ecTae pa6011ero ra3a own 

acnon&30B&H 3TBJieH C 2" 4 • Dpa 3TOM cnexTpw, aHanora11-

ewe ODBC&HHWM awwe cnexTpaM BOHOB &30Ta OWJIB nony

'f:eHW 3& speM.B BOHB3aJUIB, paBHOe acero JIBWb 20 MCeK. 

5. AHAJIH3 3KCHBPHMBHTAJihHIJX 
PB3YJihTATOB 

3xcnepBMeHTaJibHWe pe3yJibT&T:W DO B3y'leHBIO BOHB3&

llBB DOJIO>KBTeJibHWX BOHOB &30Ta, aproHa B ICCeHOHa npe.i.

CT&BJieHW Ha puc. 5. 3.i.ecb Ha OCR &OCIUICC OTJIO>KeHO speM.B 

80HB3&UBB ope TOICe 3JielCTpOHHoro Dy'IJCa B 1 A, a DO OCB 

OPABH& T - . 3&P.BAHOCTb BOHOB, DPB'leM CDJIOWHOB JIJIHBei 

npeACT&BJieHa 3&P.&AHOCTb B M&ICCBMyMe BHTeHCBBHOCTB 

BOHHOro TOJCa, a WTpBXOBOB - M&JCCBM&JlbHa.& 3&P.BAHOCTb 

Ha YPOBHe He MeHee 10~ OT M&JCCBMaJibHOi BHTeHCBBHOCTB. 

Ecna C'IBT&Tb, 'ITO OCHOBHWM npoueccoM, DPBBOA.&llUIM 

J( ysena11eHHIO 3&P.BAHOCTB HOH&, .BBJI.BeTC.& DOCJieAOBaTeJI&

Ha.B BOHB3&UB.B, T.e. DPH JC&)ICAOM CTOJIJCHOBeHBB DPOHCXOABT 

DOTep.B BOROM TOJibJCO OAHOro 3JieJCTPOHa, TO BRA 3&BHCHMOC

Teii Ha puc. 5 onpe,nen.&eTc.& 3&BHCBMOCTbJO nonepe11Horc· 

ce11eHB.fl nocne.nosaTeJibHOH BOHB3&UBB a i .... ij- I OT 3apR,n

HOCTB BOHa. B T&JCOM cnytiae ICPHBble puc. ~ RBJIRIOTC.fl ec

TOlfHBKOM BHtl>opM&UHH JCaJC 0 BeJIHtfHHe cetieHHH nocne.nosa

TeJibHOH BOHB3&UHH, TaK H 06 BX 3&BHCHMOCTH OT 3&PRAHOCTB 

HOHOB npH HeH3MeHHOH 3HeprHH 60M6ap,nepy10ll\HX 3JieKTpo

HOB, a HMeHHO: TaHreHC yrna H&KJIOHa CDJIOWHOH KPHBOH 

B A&HHOH TOtfKe nponopueoHaJieH a i-+ i + I ' a 3&BHCBMOCTb 

T&HreHca yrna H&KJIOHa 3TOH KpBBOH OT 3&PRAHOCTH npe.n

CTaBJI.fleT co6oii JaBBCBMOCTb a i .... i + 1 = f ( i). KoHett:Ho, npe 

T&KOM no.nxo.ne K aHaJIH3y pe3yJILT&TOB B 3H&tfHTeJILHOB 

Mepe ycpe,nHJllOTC.fl BHABBBAY&JibHOCTB paJJIH'fHhlX j .... i + 1 -
nepeXOAOB, OAH&KO B Ka'leCTBe nepeoro wara T&JCOH aHaJIH3 

enonHe onpae,naH. 

B tiaCTHOCTB, ecna npBHRTb ce11eHae nocne.noeaTeJILHoii 

HOHH 3&UHB lo- 3ap.&AHOrO HO Ha KCeHoHa. Ja I (a I 0 .... I I .. 1 ) ' 
TO a 15 _. 16 =0,51, a 20 _. 21 =0,33; aa 24 .... 25 =0,27. 
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l . . . , . 

AHanorH'IHO, MJI aproHa, ecna a
5 

.,.
6 

.. 1 , TO 

a 8 _. 9 = 0,57 , a 10 _. 11 ... 0,33 , a 12 _. 13 =0,12; a MJI 

a3oTa, ecns a 3 ... 4 = 1 , To a 5 ... 6 .. 0,16. 
O'leBH.IJ.HO, 'ITO 3HaJI nnoTHOCTL noToICa 60M6ap,D;Bpy10lQHX 

3neICTpOHOB j ' 'lpe3BLl'l&HHO DPOCTO BLl'IBCnHTh B a6co

n10THL1e 3H&'leHHJI ce'leHHB a i ... i+I • 

K co>KaneHHIO, TO'IHOe 3Ha'leHae 3~eICTHBHOcTeit nnoT

HOCTB DOTOKa 3neICTPOHOB j H&M DOK& He B3BeCTHO. 3To 

CBJl3&HO co cnO>KHOCTLIO CTpyICTypw 3neICTpOHHoro DY'llC8 

cToni. swcoKoro nepseaHca. 

B npe,D;Dono:>KeHHH npJIMoro JneICTpOHHOro TOK& paBHo

MepHoi nnoTHOCTH .IJ.nJI ToICa a I A j =1,8 ·10 2~A/cM2CeK. 

B T&KOM cny'lae HOpMaposo'IHLie ce'leHHJI npso6peTaIOT 
cne,D;yIOUUle 3H&'leHHJI: _

18 2 
KCeHOH.: alO ... II = 5,5 · 10 CM· ; ar:roH: a:f-+6 = 

= 4,5 • l0-l8 CM 2 ; &30T: a3_.4 = 1,4 • 10- 8 CM • 
IlpHBe,D;eHHLIB BLIWe npocTeiwHB: aHanH3 pe3ynLT&TOB 

BLIDOnHeH H8MH c e,D;HHCTBeHHOB ueni.10 - YIC83&TL Ha HOBWe 

B03MO>KHOCTH, KOTOPLIMH o6na,D;aeT 3ICCnepHMeHTani.HaJI yc

T&HOBICa, Il0.IJ.06HaJI HCTO'IHHICY "KPHOH"' ,D;nJI Hccne,D;OB&HHJI 

npoueccoB HOHH3&UHH nono:>KHTenLHLIX HOHOB B cpaBHeHHH, 

HanpHMep, c MeTO.IJ.HKOH, HCDOnL3YIOlllei nepeceK&IOUUleCJI 

HOH- JneKTPOHHhle ny'IICH. 

Ilo,D;p06HLIB aHanH3 pe3ym.T&TOB 6y,D;eT BLIDOnHeH B OT
,IJ,enLHOH pa6oTe. 

Kpuswe puc. 5 MoryT 6wTi. acnoni.3oBaHLI MJI cpaB_He

HHJI HCTO'IHHKa "KPHOH" c ,D;pyrHMH THDaMH HCTO'IHHICOB 

MHOro3apJI,IJ,HLIX HOHOB, B 'laCTHOCTH, c HaH6onee 3~eICTHB

HLIM HCTO'IHHKOM THDa IleHHHHra. H3BeCTHO /I I/ ' 'ITO 

HanpHMep, DPH HOHH3aUHH ICCeHOHa B HCTO'IHHICe THDa IleH

HHHra M&KCHMYM HHTeHCHBHOCTH HOHHOro TOICa DPHXO.IJ.HTCJI 

Ha 6 + 8 38PJI.IJ.HOCTH. B HCTO'IHHICe "KPHOH" TaICaJI cpe,D;HJIJI 

3apJI.IJ.HOCTh peana3yeTcJ1 y:>Ke B neps:we 300-400 MKCeK 
HOHH3&UHH. 3To 03H&'laeT, 'ITO no ~&ICTOpy BOHB3aUBBjr 

BCTO'IHHK "KPHOH" npeBOCXO.IJ.BT B HaCTOJllllee speMJI HCTO'l

HHK TBDa IleHHBHra 6onee 'leM B 100 pa3. 

Ha puc. 6 TO'IKaMH npe.IJ.cTasneHa 3&BBCBMOCTL cpe.IJ.Heii 

H M&KCHManLHOH 3apJI,IJ,HOCTeii HOHOB, nonyqeHHLIX la BpeMJI 
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HOHH3aUHB 39 MCeK, OT 3apJIAa JIApa 3JieMeHTa. KpBBble, npo

BeAeHHble qepe3 3TB TO'IKB, BMelOT nnaBHblB xapaKTep B 

MOryT 6b1Tb BCilOJib30BaHbl AJIJI oueHKB B03MO)l(JIOCTei, 

KOTOpblMB o6JiaAaeT BCTO'IHBK "KPHOH" B uacTOJIIUee speMJI, 

no uouuJauuu aTOMOB Apyrux 3JieMeHTOB. BB'AHO, 'ITO AJIJI 

KpBnToua, uanpuMep, cpeAHJIJI 3apJ1AHOCT1> cocTaBJIJieT Kr +I~ 
MaKCBMaJI&HaJI - Kr+22 ; AJIJI csuuua, cooTseTcTseuuo, Pb+3I 
B Pb+37 ' a 'AJIJI ypaua - u +32 

B u+ 39 
• 

c Apyroi CTOpOHbl, IlOHJITHO TaK.>Ke, 'ITO B HaCTOJIIUee 

speMJI nocneAHBM 3JieMeHTOM, AJIJI KOToporo eiue MO>KeT 

6b1Tb nonyqeua 3aMCTHaJI AOJIJI JIACP B CilCKTpe 3apJ1'AHOCTCH 

BOHOB JIBJIJICTCJI HCOH. 

IlapaMeTpbl 3JICKTpOHHO-JIY'ICBOrO BCTO'IHBKa MHOro

JapJI'AHblX BOHOB, AOCTBrHyTblC B uaCTOJIIUee speMJI, KOHeq

HO, HC JIBJIJllOTCJI IlPC'ACJlbHblMH. ,ll;JIJI AaJibHeimero yBCJIB'le

HBJI cl>aKTOpa j r ' no- BBABMOMY' BMCIOTCJI eiue O'ICHb wupo

KBC BOJMO>KHOCTB. B qacTHOCTli, npuuuunaan&uo speMJI 

BOHB3aUHH r MO>KeT 6b1Tb YBCJIH'leHO B HeCKOJlbKO pal, 

T .K. cl>ou COCTaBJIJICT ceiqac JIBW:b ue60JibWYIO 'laCTb OT 

BOHHOro TOK.a. 0'1CHb nepcneicTHBHblM JIBJIJICTCJI yseJIH'ICHHC 

IlJIOTHOCTB DOTO Ka 3JieKTpOHOB J ' KOTOpaJI, B npHHUHile ' 

MO>KeT 6b1Tb yseJIB'ICHa B HeCKOJlbKO AeCJITKOB HJIH Aa>Ke 

B HCCKOJlbKO TblCJI'I pa3. 

IlpaKTH'leCKB ueorpaHB'ICHHO AJIJI JaAa'I HOHH3aUBH MO

>KCT 6b1Tb yseJIH'ICHa 3HeprHJI 6oM6apAHPYIOlUHX 3JICKTPOHOB. 

TaKBM o6pa3oM, JaAaqa 3KcnepBMCHTan&uoro AOCTWKe

HBJI 6onee BblCOKHX 3apJIAOBblX COCTOJIHHH, BilJIOTb AO 

nony'leHHJI ny'IKOB JIAep KCCHOHa B Aa)KC CBHHUa, BHCMyTa, 

HC npeACTaB~!_~TCJI B uaCTOJilUCC BpCMJI uepa3peWBMOH. 

B JaKJIJO'leuue Mbl Bblpa)KaCM rny60Ky10 6naroAapuocTb 

qneuy-KoppecnoH'ACHTY AH CCCP A.M.lianAHHy, KaHAHAaTy 

cl>uJHKo-MaTeMaTB'leCKBX uayK H.H.CeMeHJOWKBHy, AOKTopy 

TCXHB'ICCKBX uayK JI.Il.3BHOBbeBy, IlO'AACp)KaBWHM 

B opraHB30BaBWHM pa60Tbl no C03AaHBIO B BCCJieAOBaHBIO 

3JICKTPOHHO-JIY'ICBOro BOHHOro BCTO'IHBKa B Jla6opaTOPBB 

BblCOKBX 3ueprui OHJIH. 

Pa3pa60TKa KpBoreuuo-MarHBTHOH CBCTCMbl HCTO'IHBKa 

senacb DOA PYKOBOACTBOM npocl>eccopa A.r.3eJib'AOBB'la B 

npu yqacTBH IO.A.Wuwosa, KOTOPblM Mbl TaK)KC npHHOCBM 

uawy 6naroAapuocTb. 
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MbI HCKpeHHe npH3HaTenbHbl HaWHM 6nH)l(aBWBM Konne
raM: . B .H.Hmoll\eHKO 3a nno.IJ;OTBOpHble .IJ;HCKyccee no pa3 -
IlH"IHblM acneKTaM 3a TpOHYTblX npo6neM H 3a pa60Tbl no 
C03,IJ;aHHIO MOll\HblX JneKTPOHHblX cxeM H CHCTeM perHCTpauee 
H ynpaeneHHJI, B.Il.OecJIHHBKOBY 3a pa3pa60TKY 3neKTpoH
Hoii nyWKH H B.r.,D.y.IJ;HHKOBY 3a pa3pa60TKy CHCTeM neTaHH.JI 
KaTO,IJ;a 3neKTPOHHOB nywKH. 

Mbl npe3HaTen&Hbl eceM coTpy.IJ;HHKaM JIB3 OHJIH, qeii 
Tpy.IJ; cnoco6cTBOBan ycnewHOMY BblnOnHeHBIO 3TOB pa60Tbl. 
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PyKonec& nocTynena B H3.IJ;aTen&cKeii OT.IJ;en 
4 HJOHJI 1974 ro.IJ;a. 

--------

y CJIOBH~ o6MeHa 

TiperrpHHThl H coo6U1eHHJI OHJHI paCCblJiaJOTCJI 6ecrrJiaTHO, Ha OCHOBe 

B3aHMHoro o6MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOPHJIM, 

6H6JIHOTeKaM, Hay'!Hh!M rpyrrrraM H OT)'.leJlbHhlM y'leHhlM 6onee 50 CTpaH. 

MbI O)l(HJlaCM, '!TO nOJIY'-IdTCJIH H3JlaHHH OHJUI 6YJlYT caMH rrpoJia· 

JIJITb HHHL(HaTHBY B 6ecnna THOH IIOCbJJIKe rry6JIHKalJ;HH B ,Ll;y6Hy. B IIOPJIJlKC 

o6MCHa npHHHMa!OTCJI Hay'!Hhle KHHrH, )l(ypHaJihl, rrpenpHHTbl H HHoro 

BHJla ny6m1Kau;HH no TeMa THKe OHJIH. 

EJlHHCTBCHHhlH BHJl ny6JJHKalJ;HH,KOTOPblH HaM npHChIJia Tb He CJie)ly• 

CT,- JTO pcnpHHThl /OTTHCKH CTaTeH, y)l(e ony6JIHKOBaHHhlX B Hay'IHbIX 

)Kypnanax/. 

B PllJlC cnyqaeB Mb! caMH 06paU1aeMCJI K nonyqa TCJJJIM HaUJHX H3)la • 

HRH c npocb6oH: 6ecrrJiaTHO npHCJJaTh HaM KaKHe·nH6o KHHrH HJIH 

BhlIIHCa Th )lJJJI HaweH: 6H6JJHOTCKH Hay'!Hhle )l(ypHaJihl' H3)la!OlllHCCJI B HX 

CTpaHax. 

0Tt:1eJibHbie 3anpocb1 
H3JlaTeJJhCKHH OTJlCJI e:lKerO)lHO BhlIIOJIHJleT OKOJIO 3 000 OT)leJibHhJX 

3anpocoa Ha BhIChIJIKY npenpHHTOB H coo6U1eHHH OHJIH. B raKHX 3a

rrpocax cne)lyer 06J13aTerrhHO yKa3bIBaTh HHJleKc 3anpawHaaeMoro 

H:i;J,aHIUI. 

A.r:1peca 

f111cLMa no accM aonpocaM o6MeHa ny6JIHKau;HHMH, a raK)l(e Janpo· 

Ch! Ha OTJlCJlhHhlC H3)laHHJI CJie)lyeT HarrpaBJJJ!Th no a)lpecy: 

101000 Moc1rna, 
I'AaBllblU no•1maMm, n/11 79. 
H36ane,nc1<uu omoeA 
06oeou11e1111020 u11cmumyma 
11oep11blX UCC/le008QllUU. 

AJlpec JlJIJI IIOChlJIKH BCCX ny6JJHKalJ;HH B IIOPJIJlKe o6MeHa, a TaK:lKC 

)lJIJI 6ecnJiaTHOH IIOJlIIHCKH Ha Hay'!Hble :lKypHaJibl: 

101000 Moc1<ea, 
I'AQ811blU nO'll'IQMrrt, n/11 79. 
Jfay'1110-mex11u'1ec1<a11 6u6Auome1<a 
06oeou11e1111020 u11cnumyna 
J16ep11&1x uccAe6oea11uu. 


