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Ampeea B,C,, KneHifH E.A., Ko3noa C. VI. 9 - 10133 
J130XpOHHhlA UlfKnOTpOH TAMenwx lfOHOB C TpeMA pa60qlfMif 

3830p8Mif 

OrmcbiBaercA L!BYX3TBl!HbrA ycKop~ITenh TA)KenbrX lfOHOB - lf30XpOHHbril 

UlfKnorpoH, lfCl!Onh3YIOUmA 3neKTpoMarHifT W-o6pa3Horo Tlfrra c TpeMA pa6o­

qlfMif 3830p8Mif, !10K838HO, qro UlfKnOTpOH, liMe!OUli!A 3neKTpOMBrHifT C L!lfB­

MeTpBMif rron10coa 400 eM, rro3aon~IT ycKopATh TAMenbre KOHbr a ll~Iarra3oHe 
A/Z = 17-22(Ne-U) llO 3Hepr~IA 7-50 M38/H, i1HTeHCifBHOCTif rryqKoa lfOHoa 

!Ipli 3TOM COCTBBAT 10 
14 

- 10 II 1/c, !lp!iBOL!ATCA pe3ynbT8Tbl pacqeTOB 

If MO/lenlfpOBBHifA 3neKTpOMBrHifTa C TpeMA 3830p8Mif, 

Pa6ora BbmonHeHa a Jla6oparoplflf AllepHbrx peaKuai\ 0115111, 

nperrpMHT 06be,llMHeHHOrO MHCTMTyTa .H,llepHbiX MCCJie,QOBaHMH 

,lly6Ha 1976 

co 1976 06l>eOUHeHHt.IU UHCIIUIIIYII JIOepHt.IX UCCAe0060HUU ,[!y6Ha 

)J;n.11 peWeHH.II p.II,D,a HOBbiX 3a,IJ,a'l .II,IJ,epHOH clJH3HKH Heo6-

XO,!J,HMbl ny'IKH HOHOB TJI)f(enbiX 3neMeHTOB, TaKHX KaK HOHbl 

KpHllTOHa, KCeHOHa, ypaHa. ll03TOMY BO MHOrHX na6opaTOpH­

.IIX MHpa npoeKTHpyiOTC.II H C03,IJ,a10TC.II YCTaHOBKH, npe,D,Ha3-

Ha'leHHble ,IJ,n.ll YCKOpeHH.II T.lf)f(enbiX HOHOB BllnOTb ,!J,O Kce­

HOHa/1/ H ypaua /2,3 1 • Hap.II.IJ.Y c 3THM pa3pa6aTbiBaJOTC.II 

HOBble MeTO,!J,bl YCKOpeHH.II T.lf)f(enbiX HOHOB, TaKHe KaK yCKO· 

peHHe HOHOB C nepeMeHHbiM 3ap.II,D,OM B llOTeHI.{HanbHOM 

3neKTPH'IeCKOM none/4/ , MeTO.D. nnaJMeHHoro ycKope­

HH.II/5/ , KonneKTHBHbiH MeTO.D. ycKopeHH.II 16 1 H ,D,p. KpoMe 

Toro, 6onbwoe BHHMaHHe y,IJ,en.lleTC.II BonpocaM noBbiWeHH.II 

3cll4JeKTHBHOCTH Cyll.{eCTBYIOIUHX H BHOBb CTpO.IIII.{HXC.II YCKOpH· 

Teneii T.lf)f(enbiX HOHOB. B 'laCTHOCTH, pa3pa6aTbiBaiOTC.II 

Cll0C06bl .D.BYX3TallHOrO YCKOpeHH.II HOHOB Ha O,IJ,HOM yCKOpH· 

Tene c HcnonbJOBaHHeM 3cll4JeKTa nepeJap.II.IJ.KH 17-IO/. 

B HaCTO.III.Qeii pa6oTe npe,D,naraeTC.II cxeMa .IJ.BYX3TanHo­

ro YCKOpeHH.II T.ll)f(enbiX HOHOB Ha H30XpOHHOM UHKnOTpOHe, 

OCHOBaHHa.ll Ha llOBbiWeHHH 3cllclleKTHBHOCTH HCllOnb30BaHH.II 

MarHHTHOrO llOTOKa 3neKTpOMarHHTa yCKOpHTen.ll. 

3HEKTPOMAFHHTaHKHOTPOHA 

0TnH'IHTenbHa.ll oco6eHHOCTb Ill- o6pa3HOrO 3neKTpO­

MarHHTa OllHCbiBaeMoro UHKnOTpOHa COCTOHT B TOM, 'ITO 

ero CTOHKH BblnonH.IIIOTC.II c ropH30HTanbHbiMH B03.D.YWHbiMH 

JaJopaMH, HcnonbJyeMbiMH ,IJ,n.ll pacnono)f(eHH.II B HHX UHKno­

TpOHOB - HH)f(eKTopoB. CxeMa 3neKTpoMarHHTa c TpeM.II 

3a3opaMH, HMeJOII.{ero ,IJ,HaMeTp llOniOCOB 400 CM H TOniUHHY 
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Puc. 1. CxeMa 3/leKmpoMazHuma c mpeMJI 3a3opaMu. 

CTOeK 200 CM, npHBe,IJ,eHa Ha puc. 1. l.J.HKnOTpOH C TaKHM 
3neKTpOMarHHTOM fl03BOnHT YCKOpBTL T B)l(enwe HOHM B ,IJ,Ha­
naJoue oT Nc .IJ.O U BKmoqHTenLHO ,IJ,O 3HeprHi 
7 - 50 M3B/HYK/lOH. 

Hccne,IJ,oaauHe caoicTB MarHHTHoro nonB 3neKTpoMar­
HHTa npOBO,IJ,HnOCL C flOMOIULIO pacqeTOB H 3KCnepHMeHTanL­
HOrO MO,IJ,enHpOBaHHB. PacqeTM OCHOBMBanHCL Ha peweHHH 
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ypaBHeHHi MarHHTOCTaTHKH C yqeTOM MarHHTHMX CBOidTB 
cTanH 3neKTpoMarHHTa. ~nB 3Toi uenH HcnonLJoaanacL 
nporpaMMa /II/ qHcneuuoro peweHHB ,IJ,ByxMepuoro uenH­

ueiuoro ypaaueHHB Ilyaccoua 

_a_ ( .!_ a A z ) + _it_ ( 1_ a A z _) , _ 4 7T 1 , a x 11 a x a y 11 a y 

r,IJ,e A - z - KoMnoueuTa aeKTopuoro noTeuuHana, 
z 

J1 = J1 (B) - MarHHTHaB npOHHUaeMOCTL CTanH /B ,IJ,aHHOM 
cnyqae cTanL MapKH CT- 3/, J - nnoTHOCTL ToKa B o6MOT­
Kax ao36y)I(,IJ,eHHB. MarHHTHoe none onpe,IJ,enBeTCB KaK 

B aA x= __ !. ay , B ~ = - _!}_~.z, 
. ()X 
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Puc. 2. HaMazHu~uaaHue 3/leKmpoMazHuma 1#UKAompoHa MeJIC­
oy nO/liOCQMU /1 - hn = 20 CM, h cb= 0; 2- hn =hcT = 
= 20 eM/ u cmouKaMu I 3 - h = 2 eM, h d 20 eM/. 

II CT 
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H.n~~R 
-·-

1 20~2 
15 

fO 

5 

0 
!00 

-5 

-to 

-15 

-20 

Puc. 3. PacnpeoeAeHue MaZHUTIIHozo noAJI e MeouaHHOU nAo­
cKocmu 3AeKTIIpOMQZHU1/Ia ijUKAOTIIpOHa. 1 - h 11 = 20 CM, 
hcT = 0; 2- h 11 =hC'f = 20 CM;3- h II = 20 CM, hCT =10 CM. 
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llporpaMMa n03BOn.ReT paCC'IHTbiBaTL MarHHTHOe none B 

3aAaHHOH o6nacTH c norpewHOCTLIO 1- 5t1o. Pac'leT npoBOAHn­

c.R Ha 3BM li3CM -6. Pe3ynLTaTbl pac'leTa 3neKTpoMarHHTa 

c TpeM.R 3a3opaMH npHBeAeHbl Ha puc. 2,3. H3 pucyHKOB 

BHAHO, 'ITO B03AYWHble 3a30pb1 B CTOHKaX npHBOA.RT K CHH­

:>KeHHIO non.R B 3a3opax Me:>KAY non10caMH /B o6nacTH Ha­

CLIIJ.~eHH.R CTanH/ Ha 5-10t1o. llone B 3a3opax CTOeK Ha 

10- 20t1o HH:>Ke, 'I eM none B ueHTpanLHOM 3a3ope. KpoMe 

TOrO, H3 puc. 3 BHAHO, 'ITO ueHTpbl CHMMeTpHH MarHHTHLIX 

noneii He COBnaAaiOT C reoMeTpH'IeCKBMH UeHTpaMH CTOeK. 

CMell.leHHe HX cocTaBn.ReT - 15 CM. OAHaKo nocneAHee 

MO:>KeT 6LITL 'laCTH'IHO nHKBHABPOBaHO nyTeM AOnonHHTenL­

HOrO WHMMHpOBaHH.R MarHHTHOrO non.R. 
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Puc. 4. HaMazHut~ueaHue 3KcnepuMeHmaAbHozo 3AeKmpoMaz­
Huma C mpeMJI 3Q30paMU MeJICOy nOAIOCQMU /1 - hn =5 MM, 
hcT =0; 2 - h n =5 MM, hcT=5 MM; 4 - h n =8 MM, h CT =0; 
5 - h n =8 MM, h CT=8 MM/ II CTIIOUKQMU /3 - h =5 MM, h = 
= 5 MM. 6 - h =8 MM h =8 MM/ CT n ' CT ' n . 
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H,K3 
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Puc. 5. HaMaZHU'IU8aHue 3KcnepuMeHmaAbHozo 3/leKmpo­
MazHuma M€JICOY ij€HmpaAbHbiMU nOAIOCQMU /1 - h 11 =8 MM, 
h C': =0; -:. - h II =8 ~M, h CJ =4 MM/ U nO/IIOCQMU 8 CMOUKQX 

/3 h CT- 4 MM, hll -8 MM/. 

,lJ;nH 3KCnepHMeHTanbHOrO HCCne.n;oBaHHH MarHHTHOrO 
nonx 3neKTPOMarHHTa UHKnoTpoHa 6wna HJroToaneHa ero 
Mo.n;enh B MacwTa6e 1:25. ,[J;HaMeTp nomocoa Mo.n;enH cocTaa­
nxeT 16 CM, TOniUHHa CTOeK H 6anOK - 8 CM. 3neKTpOMarHHT 
HJroToaneH H3 cTanH MapKH CT -3. PeJynhTaThi MarHHTHhlX 
H3MepeHHH, c.n;enaHHhlX Ha Mo.n;enH, npHae.n;eHbi Ha puc. 4-6. 
Ha puc. 4 npe.n;cTaaneHhl JHaqeHHH MarHHTHbiX noneii: B 
UeHTpax 3a30pOB 3neKTpOMarHHTa B 3aBHCHMOCTH OT TOKa 
B o6MOTKax aoJ6y:>K.n;eHHH. KaK BH,IJ;HO H3 puc. 4, 3a3ophi 
B CTOHKaX npHBO,IJ;HT K CHH:>KeHHID nonH Me:>K.n;y nonrocaMH 
Ha 5-10~ /a o6nacTH HaChliUeHHH/, qTo xopowo cornacy­
eTcx c pacqeToM. MarHHTHoe none B 3a3opax cToeK Ha 
20-30~ /no pacqeTy 10-20~/ HH:>Ke, qeM none Me:>K.n;y no­
nrocaMH. Ha puc. 5 npHBe.n;eHhi JaBHCHMOCTH,aHanorHqHwe 
puc. 4, HO C R:BHO Bhlpa:>KeHHhlMH nonrocaMH /ceqeHHeM 
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Puc. 6. PacnpeoeAeHue MazHumHozo noA.R 8 MeouaHHoii 
n/IOCKOCMU 3KCnepUM€HMQ/IbHOZO 3/leKmpOMQZHUma. 1- U3Me­

peHUJI, 2 - pac'-lem, h n=hcT = 5 MM. 
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80x80 MM/ B 3a3opax CTOeK. Ilomoca, KaK BH.I(HO H3 puc.S, 
npuao.nBT K cyll\eCTBeHHOMY yaenu'leHHIO ypoaHB nonB a 
Ja3opax cToeK. 3ua•IeHHB MarHHTHbiX noneii MeJK,IJ,y noniO­

caMH 3neKTpOMarHHTa C TpeMB 3a3opaMH Ha 10-15o/o HH:>Ke, 

'leM ,I(nB 06LI'IHOrO 3neKTpOMarHHTa.PaC'IeTHLie H H3MepeH­

Hble pacnpe.neneHHB MarHHTHoro nonB a Me.nuauuoii nnoc­

KOCTH 3neKTpOMarHHTa npe.I(CTaBneHLI Ha pUC. 6. IlpH 3TOM 

TOK B 06MOTKaX B036y:>K.I(eHHB COCTaBnBn 720 A, llOJUOCa 

B 3a3opax CTOeK OTCYTCTBOBanH. B o6naCTH noniOCOB OTnH­

'IHe pac'leTHbiX u 3KcnepuMeHTanLHbiX pacnpe.neneuuii Mar­

HHTHoro nonx cocTaanBeT 3-5o/o. lionLwoe oTnuque 3Kcnepu­

MeHTa OT paC'IeTa B 3a3opax CTOeK 06'LBCHBeTCB TeM, 'ITO 

ceqeuue cToeK Mo.nenu a 1,3 pa3a 6onLwe, 'leM ceqeuue 

nomocoa. O.nuaKo npu pac'leTax nonB 3KcnepuMeHTanLHoro 

3neKTpOMarHHTa C'IHTanOCL, 'ITO Ce'leHHB CTOeK H llOJUOCa 
O.I(HHaKOBLI. 

IJ.HKJIOTPOH 

CxeMa H30XpOHHOrO U.HKnOTpOHa TB:>KenLIX HOHOB npe.n­

CTaaneHa Ha puc. 7. 3a3op Me:>K.ny nomocaMH ucnonLJyeTCB 

,I(nB OCHOBHOrO U.HKnOTpOHa, a B 3a3opax CTOeK pacnona­

raiOTCJI U.HKnOTpOHbi • HH)I(eKTOpbl. r eoMeTpH'IeCKHe U.eHTpLI 

HJI)I(eKTOpOB COBMell\eHbl C U.eHTpaMH CHMMeTpHH Mar· 
HHTHbiX noneii. 3JieprHJI HH)I(eKU.HH COCTaBnBeT E = 
= 120 Z 2 I A , npu 3TOM MaKCHManLHbiH yposeHL cpe.nuero 

MarHHTHoro nonJI paaen 18,3 K3, a KOHe'IHbiH pa.nuyc yc­

KOpeHH11 - 85 CM. B OCHOBHOM yCKOpHTene HOHbl npuo6pe­

TaroT MaKCBManLHYIO 3Hepruro E = 650 Z 2 I A / H = 
= 20,5 K3, Rk = 180 cM/. Cpe.nuuii B03.I(YWHblii 3a3op 

Me)I(.I(y llOniOCaMH B U.HKnOTpOJie B BH:>KeKTOpax COCTaBnBeT, 
COOTBeTCTBeHHO, 20 B 10 CM. 

Y CKOpeHBe BOHOB OCYll\eCTBnBeTCB B .I(Be CTa.I(HB. Ha 

nepBOH BOHbl C Ha'lanbHbiM 3apB.I(OM Zi YCKOpBIOTC.JI 
B BH)I(eKTOpe .I(O KOHe'IHOrO pa.I(Byca H BbiBO.I(BTCJI C llOMOll\LlO 

3neKTpocTaTB'IecKoro .ne4lneKTopa /3/ no uanpasneuuro 

K OCHOBHOMY YCKOpBTenJO. Ilocne nepe3apB.I(KH BOHOB Ha 

TOHKOH 4lonLre /4/ BX 3apJI.I( pe3KO B03pacTaeT, pa.I(BYC 

KpHBB3HLI TpaeKTOpBB yMeHbWaeTCJI H OCyll\eCTBnJieTCB 
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TpOXOH.IJ.allLHaH HH)f(eKIJ;HH HOHOB /12-14/ /no rpaHHIJ;e XOllM­

.D.OllHHa/ Ha paBHOBeCHYID op6HTY OCHOBHOrO YCKOpHTenH. 

qHCllO o6opOTOB npH BBO.IJ.e He npeBMlliaeT 10. 3aMeTHM, 

qTo ecnH B J<aqecTBe HH)f(eKTOpa HCnOllL3yeTCH 60llblliOH 

:UHKllOTpOH, TO HH)f(eJ<IJ;HB HOHOB B OCHOBHOH YCKOpHTellL 

/:UHKllOTpOH B 3a3opaX CTOeK/ ynpolll;aeTCR /CM. puc.7/. 
0.IJ.HaKO npH O.IJ.HHaKOBLIX HaqanLHLIX 3apH.IJ.aX Z i KOHeqHaR 

3HeprHH YCKOpeHHMX HOHOB B 1,5 pa3a MeHLllie, qeM B 

CXeMe C MallLIM HH)f(eJ<TOpOM. 3TO 06bHCHReTCH CHH)f(eHHeM 

cKopocTH pocTa Japs.IJ.a B npo:u;ecce nepe3apH.IJ.KH npu 

yBenHqeHHH 3HeprHH HH)f(eKIJ;HH. 

' (014 

~ I \ '\ I . UNII.AC 

~ 
~ 

~ 
~ 
~ 

~ f0 12 

~ 
~ 
~ 

fOff 

a'~ J I I 1' I 11 
50 100 ISO 2f1J 250 A 

Puc. 8. CpaeHumeAbHble xapaKmepucmuKu HeKomopblX ycKo­
pumeAeii 1/fJIJKeAblX UOH06. 
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Ta6nu:u;a 

LI.H?~retrmop lJ,Uif/IO!nftOH 
e-120r2!~ E=650r /A 

!lcKop. /Ill Eo!. lo5. A ;'zoo. EK EK-fA 
li.OH (t·n6J (N1~) /11fd/N} 

20 
Ale+! 20 6 .,.6 3,'" 1120 56 

~r2 20 12 +9 3,3~ 1350 J't 
CJ +3 

.52 I" 17,3 20,3 ~12 't,33 1800 35 

5,j=e"3 16,7 fg,-, +/2 '1,66 /670 30 

I~Jifr4 21 23 '"/J 6, 46 /310 15,6 

127I"5 21,2 '" +f8 7,06 1650 13,0 

113;-16 22 32,7 +/7 7, 76 1~20 10,8 

IIM'v/
10 18/1 65 +23 8,0 1870 /0,0 

zqj'6'"M 20,8 57,5 +22 9,45 !540 7,3 
lJal/+ff 21,7 61 +24 9,92 ISlO 6,6 
231/"12 19, g 72 .,.z5 9,55 1700 7,1 

Bo3MO)f(HOCTH Tpex3a3opHoro :UHKnoTpoHa unnrocTpupy­

JOTCH Ta6nu:u;eu. B HeH npHBe.D.eHM THnbi YCKOpReMMX HOHOB, 

HX HaqanLHMH 3apR.IJ., 3HeprHR HH)f(eKIJ;HH (E i ) , 3apR.IJ. HOHOB 

nocne nepe3apH.IJ.KH (Z 06 ) H KOHeqHaR 3HeprHR HOHOB(Ek ) • 

qaCTOTM o6pai:u;eHHR HOHOB B HH)f(eKTOpax H YCI<OpHTene co­

CTaBllHIDT, cooTBeTCTBeHHO, 1,2-:-1,7 MF1.4 H 3 -'9,5 MF1.4. 
YrnoBMe npoTR)f(eHHOCTH .D.YaHTOB H cei<TopoB, paBHMe, 

COOTBeTCTBeHHO, 30° H 60°, BM6paHM H3 YCllOBHH Mai<cH­

MallLHOrO npupocTa 3Hepruu Ja o6opoT HOHOB c A /Z = 
= 17 -'-23 H C03.IJ.aHHR BMCOI<OrO ypOBHR cpe.IJ.Hero MarHHTHOrO 

nons B 3a30pax HH)f(eKTOpOB. Y CI<OpeHHe HOHOB B HH)f(ei<TOpax 

ocyi:u;eCTBnHeTcH Ha 6 78 rapMOHHI<ax yci<opRJOI:u;ero HanpH­

)f(eHHH. IIonHoe qucno o6opoToB npu yci<opeHHH Ha 6 rapMo­

HHI<e H HanpR)f(eHHH Ha .IJ.YaHTaX 100 KB He npeBMlliaeT 30. 
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Yrnoaag npoTg:>KeHHOCTL H yron cnHpanLHOCTH ceKTopoB 

OCHOBHOrO UHKJIOTpOHa, COCTaBngro~He, COOT8eTCTBeHHO, 

45 ° H 30 ° , BLI6paHLI H3 yCJIOBHH aKCHaJILHOH 4JoKyCHpOBKH 

HOHOB, ycKopgeMLIX .no JHeprHii 7-'-50 M3B/HYKAOH. YcKo­

peHHe ocy~eCTBJigeTCjJ. Ha 2-'-6 rapMOHHKaX B.'LHanpg:>KeHHjJ.. 

HHTeHCHBHOCTH BLIBe,IJ;eHHLIX nyqKOB HOHOB OUeHHBaJIHCL 

Ha OCHOBe BLIXO,IJ;a HX H3 HOHHLIX HCTOqHHKOB, pa3pa6oTaH­

HLIX H HcnonL3yeMLIX B JHIP OHJIH '
151 

c yqeToM cyM­

MapHLIX noTepL HOHOB B npouecce YCKOpeHHjJ. HX ,IJ;O KOHeqHOH 

3HeprHH /CM. Ta6JIHUy/. IlpH 3TOM ,IJ;aBJieHHe B BaKyyMHOH 

KaMepe npHHHMaJIOCL paBHLIM 10-b .M.M p1fi.C1fl. 0CHOBHLIMH 

jJ.BnJIIOTCjJ. noTepH HOHOB npH nepe3apg,nKe HX Ha TOHKOH 

MHIIIeHH H npH 3aXBaTe HOHOB B pe:>KHM YCKOpeHHjJ. Ha nepBOH 

H BTOpOH CTa,IJ;HjJ.X. 

Ha puc. 8 /KpHaag 1/ npe,ncTaBneHa 3aBHCHMOCTL HH­

TeHCHBHOCTeii BLIBe,IJ;eHHLIX nyqKOB HOHOB OT MaCCOBOrO 

qHcna ,IJ;JijJ. UHKJIOTpOHa C TpeMg 3a30paMH. )l,ng cpaBHeHHg 

Ha TOM :>Ke pHCYHKe npHBe,neHLI aHanorHqHLJe 3aBHCHMOCTH 

,nng pg,na YCKOpHTeneH Tg:>KeJILIX HOHOB: Y-300 / 16, , 

Y-400 11' , UNILAC ' 17 ; GANIL'3 i 

113 ma6A. H puc.8 BH,IJ;HO, qTO .IJ;BYXJTanHoe ycKopeHHe 

HOHOB B MarHHTHOM none O,IJ;HOrO JJieKTpOMarHHTa C ,IJ;Ha­

MeTpOM nomOCOB 400 C.M paCIIIHpgeT B03MO:>KHOCTH YCKOpH­

Teng no CpaBHeHHW C UHKJIOTpOHOM npgMoro ,IJ;eHCTBHg, 

HMeiO~ero TOT :>Ke ,nHaMeTp nonrocoa, a HMeHHo: 1/ yaenH­

qHaaeTcg 3<txiJeKTHBHOCTL HCnOJIL30BaHHjJ. MarHHTHOrO nOTO· 

Ka JIIeKTpOMarHHTa, 2/ ,z:tHana30H ycKopgeMLIX HOHOB pac­

IIIHpgeTcg ,IJ;O U , 3/ HHTeHCHBHOCTH nyqKOB HOHOB B ,IJ;Hana-

3oHe Kr-Xe B cpe,nHeM B03pacTaroT - B 20 pa3. 

B 3aKniOqeHHe aBTOPLI BLipa:>KaiOT 6naro,napHOCTL 

r.r.rynL6eKgHy, A.K.EB.IJ;OKHMOBy, B.H.MenLHHKOBY 3a 

nOMO~L npH npOBe,IJ;eHHH MarHHTHLIX H3MepeHHH H C.r .<l>e-

4JHIIOBOH 3a KanH6poBKY ,naTqHKOB Xonna, a TaK:>Ke B. T .CTe­

naHoBy H H.A.Ilopo30BY 3a co3,naHHe Mo,nenH MarHHTa. 
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PyKonHcL nocTynHna B H3.IJ;aTenLCKHH OT,nen 
27 ceHTg6pg 1976 ro,na. 

PenKonnerHn )l(ypHana 3lJ.AJI coo6maeT, qTo BLIIIIen 

B CBeT )l(ypHaJI "<I>H3HKa JJieMeHTapHLIX qacTHU H aTOMHOrO 

H.llpa", TOM 7, BLill. 3. IlO.llnHCaTbCH Ha )l(ypHaJI MO)I(HQ 

B areHTCTBaX H OT.lleiieHHHX "COI03neqaTH", B OT.lleJieHHHX 

CBH3H, a TaK)I(e y o6~eCTBeHHbiX pacnpOCTpaHHTeJieH. 
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