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Bse,neHHe 
PaccMoTpeH pacqeTHbill MeTOI\ (B i1H<I>4>Y3HOHHOM npH6JIJI)!(eHHH) 

onpe,ll,eJieHHH IIOTOKOB Heii:rpOHOB CIIeKTpa )l.e.TieHH.SI B IIO,ZIJ<PHTHtiecKoit c6opKe 
(k<J) JI)Ijl UHJIHHi\pl!qecKol\ MHWeHH, Y KOTOpol\ nepBnqHbll\ CITeKTp Hel\TpOHOB 
B03HHKaeT B OCeBOit 30He 38. cqeT MexaHH3Ma HCnapeHIDI HeltrpoHOB K3 H,D;ep Ha 

JlJBiHe HOHH3aUHOHHOI'O rrpo6era YCKOpeHHbiX 3apiDKeHHbiX lJ3CTHU. 

Ilp!!Be)(eHbl <j>OpMYllbl JI)Ijl onpe)(eJieHID! 3<1><!>eKTIIBHOI'O K03<j><j>I!UHe!ITa 
pa3MHOXeHIDI .n,JISI KrutOI.OH H3 rpynrr HeihpoHOB, a TaiOKe MOIU.HOCTb 

3HeproBbl.ll.eJieHIDI B MHllieHH MeXaHU3MOM )leJieHIDI Ha 6biCTpbiX HeihpoHax, 

KoropbiH B03MoxeH .niDKe Ha ru~.pax, HMeroii.I,:HX rropor rrpouecca .n.eneHIDI Ha 
Me)(JieHHbiX Hel\TpoHax (HanpnMep 238U - npe)(JiolKeHne A.M.Ea]!)(I!Ha, qacrnoe 
coo6weHHe). 

B OTJIHql!e OT npeiiJIOlKeHID! K.Py66na[l]- 232Tb., B ~ae 
3KOHOMWiecKoH ue.rrecoo6pasHocrn 3Hep!"eTl{ttecKHX ycmnne.rreH, He 
IIOTPe6yeTCH opraHH3aUHH TOpHeBOro IIpoH3BO.ll.CTB3. B IIpOMbiliiJieHHbiX 

M3CUITa6ax, TaK K3K H3KOIDICHHbie 33II3Cbl ypaHa .ll.OCTa.TOliHO BeJIIUG:I. 06IUasi 
IIOCTaHOBKa Ja,U3llH ITO 3JieKTpOrolepHOMY cnoco6y IIOJiytieHwt 3HeprHH OIIHC3Ha 

B o63ope[2]. 

<l>H311'leCK!le OCHOBbl ,UH!f>cpy3HOHHOfO MeTO,Ua paC'!eTa 

.l(H<!>4>Y3HOHHb!H MeTOil pacqem .smepHb!X peaKTOpoB 
npe,!UIOJJO)KeHHH 0 cnpaBeJIJUIBOCTH 33KOH3 CI>HKa ~JUI mo6oit 

6a3HPYeTCJI Ha 
3HepreTnqecKol\ 

rpyniTbl Hel\TpOHOB[3J ..... 
<P=-Dvgradn {I) 

r11e n - ITJIOTHOCTb Hel\TpoHoB, v- "-'iopocTb, D - K03<j><j>nuneHT .u>~<I><I>Y3HH = 
He:H:TpOHOB CO CKOpOCTbiO V, (/> - BeKTOp IIOTOKa Hei:frpOHOB. llpH 

3HeprermecKOM CIIeKTpe HeiiTpOHOB CTaUHOHapHoe pacnpe.n,e.n:eHHe llOTOKa )l.JlH 

K3)K)lOit rpyiiiTbi Heif:rpOHOB npH HaJIWIHH BHeiiiHero HCTQqHHKa 33IniCbiB3.eTCSI B 

<j>opMe[4] 
I 

V [D.] V ['I'.]- [A]['l'.] + Lrz;] [v L ]'['!'.] + [QnJ=O , (2) 
I f 

r.ue [DnJ - .UIIaroHaJJbHaJI MaTpHUa i\II<I>4>Y3HOHHb!X KOHCTaHT JI)Ijl Kal!()(OH 
rpyriiibi HeitrpOHOB, 

(ljlnJ - BeKTOp-CTOJJ6eu ITOTOKa Hel\TpcHOB, 

[A] - MaTpHUa nornoweHID! H nepexo)(a H3 OllHOl\ 3HepreTH'<eCKol\ 
rpynllbl B )(pyryiO, 

[x;] - MaTpHUa-cron6eu, onpe)(eJIJIIOIUa>I <I>YHKUIIIO pacnpe)(eJieHID! 
HeihpoHOB IIO 3HepmH IIpH JJ.eJieHHH, 

[ v L ~ ]T - rpaHcnoHHpOBaHHbiH BeKTOp ceqeHHii ,u:eJieHIDI, yaeJIW!eHHbiit 

Ha qHCJIO Hel\TpcHOB {v) B aKTe )(eJieHIDI, 
[Q0] - BeKTop-cron6eu BHeWHero ncroqHHKa , 

L - CYMMa )leJISIII.I.JIXCH 3JieMeliTOB B c6opKe. 
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B pa3BepHYJ'OM BI<Jie cHcreMa (2) JanHCb!BaeTCJI B <!>opMe 

DjV2\jJ1 +a Jl\jJI +a 12'1'2+ ... +a Jn\jln -IQ, =0 
D2 ~\jJ2+a2J\jJI +a22'1'2+ ... +a2n\jln -IQ2=0 

(3) 
Dn '172\jln +anJ\jJI +an2'1'2+ ... +ann\jln -!Qn=O · 

I<ru!(n;oe 113 ypaBHeHHil CHCTeMbJ (3) llpe.llCTaB!IJ!eT co6oil CTaUHOHapHblH 
HeilrpoHHbli\ 6anaHc B 3JJeMeHTapHOM o6DeMe c6opKII .11J1J! 3Heprer~ecKoil 
rpyrrnhi "n". Ko34>$HI..I,HeHTbi Dn H amn SIBJUJIOTCSI KOHCTaHTaMH ,li,JJJI KroK,llO:H 
3Heprer~ecKoil rpyniTbl npH O.llHOpo.llHOH Ml1llleHli 11 onpe.lleJJJ!IOTCJ! 
COOTBeTCTBYJOIUHMH ceqeHH.SIMH ynpyroro H Heynpyroro pacceJIHHR' HeihpOHOB 
J!.llPaMH. 

ECJI11 HCTOqHHK lieKrpOHOB (QnJ OOJJaJiaeT OCeBOil CHMMerp!!ei\, qTo 
Q>H3WiecKH pea1IH3Yei'CSI Ha ,li,JIHHe HOHH33UHOHHOfO npo6era YCKOpeHHOfO nyqKa 
.1lJ1J! HeKrpOHOB 11CrrapHTeJJbHOfO cneKrpa, TO ycroi\qHBOe pellleHHe (3) MOJKHO 
npe.llCTaB>ITb B UHJJHH.llp~ecKOH CI!CTeMe KOOP/(11HaT <!>opM)'JJOi\ 

'1'., =I A.." J0(k" r) , (4) 
~· 

r.11e J tfk.r) - <!>YHKUI!J! EecceJJJ! HYJJeBoro nopJ!!IKa HeqeTHbiX KOpHeil 
(v=1,3,5, ... ). 

flo.llCTaBJJJ!J! 3TO pellleHI!e B (3) 11 yqi1TbiBaJI '172Jrfkyr)=-k/Jrfk.r) 

a TaKJKe yCJioBHe oproroHaJibHOCTH <!>YHKU11li 1 rJ0(k.r)J0 (k.,r) dr = 0 
0 

npH m'l=n, MO)f(J{O noJiyqiiTb JIHHeiiHbie CHCTeMbi )J.JIH onpe.ne.n:eHMSI Anv B 

rrHJJHH!IP~ecKHX c6opKaX Pa.llHYCa ro [ Jr{k,.rt}=O ]: 

J Q,rJ0(k.r)dr a a a 1 
(__ll-k')A +__g_' + +__!!!.' + 0 0 D ~ •~ D ~'"'lv ... D ...-..,.. D '" 

I I I I J rJ;(kvr)dr 
0 

a ' 
...11 A 0 22 J D, •· +(D, -k;)A,.+ ... + a,, A,.+--'- 0 Q,rJo(k.r)dr 

D2 D2~o· -0 J rJi(k.r)dr 

(5) 

0 

a,1 a,2 a,, 2 I D A,.+ D A,.+ ... +( D-- k. )A~+ D 
" " " . " 

J Q,rJ0 (k.r)dr 
0 =0 

J rJi(k.r)dr 
0 
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JIHHeilHble CHCTeMbl (5) pa3JlllqaiOTCJ! JHaqeHHJ!MH kv=~vfro. f.lle ~v=2,404; 
8,654; 14,931 ... - HeqeTHbie KOpHH <!>YHKUHH EecceJIJ!. TaKHM o6paJoM,KaJKZJ.OMY 
KOpHID COOTBeTCTByeT CHCTeMa JU'IHeitHbiX ypaBHeHHit DOpR.IlK3 "n" , f.D.e fl -

l:IHCJIO 3Heprem:l:leCKHX rpynn He}iTpOHOB. 

IlpH YCJIOBI1J!X 

~~~.-e :nl .. 

/!, = " ; 

~21 
D, 

~~I_ 
D., 

_au 
D, 

~n.-k; ... 
D, 

~!.!~ 
D., 

a,., 
D, 

~~!!. 
D, '"0 

a!!!l_ k2; /Jn ,., 

(6) 

CHcreMa (5) 11MeeT e!IHHCTBeHHOe pellleHHe .11J1l! K03<!><!>HUHCHTOB Anv· 3TO 

pellleHHe Y.llCBJJeTBopl!eT KpaeBOMY ycnoBHIO Ja!laq11 \jJ0 (ro)=O. Bee nepBbie 

qneHbl pa3JlOJKeHHJ! ( 4) 6y.11Yf paBHbl 

~~-- k2 
D, I 

1 ::-ll 
A =-··-·• D 

nl\ 6.1 2 

~.!'!. 
D., 

~!.2. 
D, 

~-~- k~ 
D, 

a,2 

D., 

Q, a,, 
-·-· B 
D. I D, 

Q, a~, 
--· B 
/)2 I D, (7) 

. . . . . . 
Q, a,,, 2 
- · B ----- k 
D, I D, I 

r.ne "m" CTOJI6eU onpe.n.eJIHTeJISI .6. 1 33MeHeH H3 npaBylO '-13CTb CHCTeMbl (5); 
m=l, ... ,n, 

1 rJ0(k 1r) dr 
Bl=-;,o_·----··-·-··, On=const, n=1,2,3, ... 

J rJi(k,r)dr 

(8) 

0 

AHa.norH'-IHbte Bblpa)l(eHHSl nOJJ}"-13!0TCH Jl]Hl KruKJlOfO H3 flOCJle,ilyJOWHX KOpHeH 

<l>YHKUHH EecceJlst c yqeroM H3MeHeHHSl onpe.ne.nHTCJIH 8.v . 
EcJUI HCTO'"IHHK nepsM.I..J:HbiX HeHTPOHOB, B03HHK310llll1X Ha TPaeKTopmt. 

33piDKeHHOfO nyqKa, pacnoJIO)KeH B UeHT})aJJ.bHOi1 o6JlaCTl1 UMHH..D.Pl-fl·teCKOit 

c6opKli (r=O+O), TO rrpH yCllOBHH (f,vc5)/ro<<J BblpO)KeHHJ! (8) .11JJJ! nepBbiX 

HecKOllbKHX KopHeH $YHKUJHt. Eecce.nn MO)KHO JanucaTb: 

1 rJ0(k.r) dr 
15

, . 
B = .o- ----·· -··· "' ... 'I· (.i.), 

v ~0 2r: 
frJi(k.r)dr 

0 

(9) 

0 

r.11e 

~= F(~v)= 

J x Ji(x) dx 
0 
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B Ta6JI. I npwaeJieHbi JHaqeHID! <i>YHKUHH F(~vl JIJia nepBhiX KOpHeii 
<i>YHKUHH Eeccena. 

Ta6mma I 

Ko3<!><!>HuHeHTbi Omn onpeJieJiaiOTca Ha ocHoBe (2),(3). HaH60Jiee HarJiaJIHhiM 
<!>HJwqecKHli CMbiCJI K03<!><!>HUHeHTOB BI1JleH B KaJKliOM CTpOKe CHCTeMbl (3) -
CTaUHOHapHbiJ:f 6aJiaHC HelfrpOHOB rpyiiiTbJ l'n" B K3)1(.UOM 3JICMCHTe 06bCM3 
c6opKH. 

TaK, HanpHMep, ecna MarepHa.rr c6opKJI o.nHopo.ueH H H3BCCTHhi celJeHIUI 
lleJICHIHI, Heyrrpyroro pacceSJHM H llOfJIOUICHIHJ HetirpOHOB BCCfO CllCKTpa, TO 

all=vlXlLrl<'>E + a:,l:;n<'>E -l:abs 

a1:FV2X2Lr2<'>E + a:2l:;n liE (10) 

a In=l'nXn:Er n D.E + i:en:Ein dE , 
r.n.e v0 - lfHCJIO HeMrpoHoB, o6pa3YJOIUHXCSJ s npouecce .ueneHIHI npH Jaxsare 
HCH"TpOHOB rpymibl "n", 

x 18E - BCp05ITHOCTb BblJICTa HeihpOHOB rpyiiiTbi 1 npH .!lCJICHHH B036)1)K,ll.CHHOfO 
smpa nocne 33XB3.Ta HeHrpoHa c 3HepnieM E1, 
X26E - BCpO.SJTHOCTb BbiJiera HCJ1TpOHOB fpyriiibl 1 llpH .li.CJICHHH B036)')KJJ.CHHOI'O 
5Ulpa nocne Jaxsara HeHrpoHa c 3HeprHeti E2 a HHTep:sane D.E, 
a:16E - aepoliTHOCTh BbiJieTa Hei!TpOHOB rpynnhl I npH HeynpyroM pacceaHHH 
HCJ1TpOHOB rpyiTIIbl 1 B HHTepsa..1e 6E, 
a226E - BCp05ITHOCTb BbiJiera HCtiTpOHOB rpynnhi 1 npH HeynpyroM pacce.RHMH 

HeifrpO>iOB rpynnhi 2 B HHTepBaJie liE, 

Lrn=Grn N, Lin=GmN, Labs=O'absN, r.11e N - lJMCJIO H.Uep B 1 cM3 c6opKH. 
3KcrrepHMeHTa.JibHbre ltaHHhre no 3Hepren1"1ecKoMy pacnpe}leJieHHJO 

HeHrpoHoB B rrpoueccax }leJieHJ.m 11 Heynpyroro pacce.RHJHI yKa3biBalOT Ha 
cJieliYIOWHM xapaKTep <i>YHKUHH pacnpeJie,leHHa no 3HeprHH(5]: 

2 '"" -' E -' v(£)=--·1£ e T a; =-e T (II) ~~ ,-T3 . • T2 ' 
"j ;r 

me T - reMneparypa Bo36)')Kn.eHIDI H.Upa, JaBHCHIUrui or ::mepnm He:HrpoHa, 
Bbi3B38Wero B036)')KJJ.eHHe. 

11MelOTCH 3KCITepMMeHTaJJbHbie }l3HHbie 0 reMnepaTYIJ3X B036)')Kn.eHHH 
Mpa B 33BHCHMOCTH OT ::meprHH JaxsalJ:eHHoro HeH:rpoHa. McnOJib3YH 3TH 
,ll3HHble, KaK HeTJ)Y.llHO BM,UeTb, MO)KHO COCT3BHTb ITOJIHYJO ra6JIHuy 

K03$ci>HUHeHTOB Omn TipH ~a)l3HHOM (npoH3BOJibHOM) KOJIHlJ:eCTBe 
3HepfeTH'.JeCKHX rpynn Hei1:TpOHOB. 

4 

r 
[ 

{ 

!13JIOJKeHHM cxeMa pacqeToB He yqHThiBaeT peaKJIHil nma (n,2n), (n,3n), 
(n,4n) 113-33 BbiCOKOfO 3HeprenrqecKOfO IIOpora 3THX peaKUHH, a Ta.JOKe He 
yqHTbiBaeT ynpyroro pacceaHID!, Upll KOTOpOM OTCYTCTBYeT nepeXO)( HelhpoHa H3 
01IHOi1: 3HeprermecKOH rpy'rinbl B .npyryro H3-33 He3H3lliiTe.JlbHOfO K3MeHeHIDI 
3HeprHH npH O)lHOKp3THOM ynpyroM 83aHMOJieifCTBHH C TIDKeJibiM liJIPOM 

( llE"' - ~ E ). ilp11 3HepreTwqecKoM pacnpeJieJieHHH nepawqHhiX HelhpoHoB Ha 

. 
TP•eKTopHH 3apiDKeHHoro nyqKa, onpeJieJiaeMoM <!>YHKUI!eil f( E) [ f f ( E)dE = I ] , · 

0 

KOJIJil.JecTBO rrepBJiqHblX HeihpoHOB rpyriiibl "n", paBHOMepHO pacrrpe)l.eJieHHbtx 
no o6oeMY V, Bhi'IHCJiaeTCH no <!>OPMYJie 

Q.=i: ff(E)dE, (I2) 

"· 
r,ue l'J - l!HCJIO HeiiTpOHOB, reHepHpyeMblX O.II.HOi1: ycKopeHHO:ti lJaCTHUeit, 

i - I.JHCJIO YCKOpeHHblX lJ3CTHU, TIOII3,ll310lll.HX Ha MJHIIeHb B CeiCyH.l(Y, 
<'>En - 3HepreTwqecKHil HHTepBaJI rpynnbl. 

TaK KaK '¥, = L"A,. J"(k"r) , TO, yqi!ThiBaJI (7),(9),(12), noJiyqi!M 

i 11 _. F({) <'>~ 
'¥, =- 2Jr r~ L -'S-- 6" J,(k,r)' (13) 

rJie 
Ia 1_1!_-e ~ ~ f f(E)dE 

a, 
ID .. D ... 

I' I 

D, 
a2J a22 2 

I '-E, 

I 
<'>,"=I D, D, -k" 

... D ff(E)dE 
a,, 

2 "• 
D, 

a,, 
... ... 

a,, 
··· ~ f ;~·E)dE 

D, D, 
a~ ' 
D -k" 

'"· ' 
B KOTOpOM V-CTOJI6el( onpeJieJIHTeAA tlv 33MeHeH H3 CTpOKY if f(EfJE , rJie 

H 

v - HoMep HeqeTHoro KOpHll <PYHKJIIIII Eeccena, L - npo)IOJihHhili pa3Mep 
UHJIHHJipwqecKoil c6opKH. 

TaK KaK no orrpe.n.eJieHJUO \Vn= un, r.II.e u- cKopocTb HetiTpOHa rpyrrrrhi 
"n", n - o6'beMHaH IIJIOTHOCTb HeitrpOHOB B C60pKe, TO l!H.CflO HeitTpOHOB B 

06'beMe c6opKH f !lf',j dV. npu BpeMeHH )KJ{JHH HeihpOHa rpyriiibl "n", paBHOM 
" v ' 

t"n , 'illCJIO HeihpoHOB, TI0Ctyii3101U.HX OT BHeWHei'o HCTOt:IHHKa 3a 3TO BpeM..H, 

paBHO T,f Q,dV, qro COOTBeTCTBYeT K03<1><i>HI(I!emy pa3MHOJKeHID! HelhpoHOB 
y 

rpynUbl "n" (V- 06"beM IICTOqHHKa HeihpoHOB) : 
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fj:j dV fj'¥.1 dV 

I v, ~"'-' ~-
1-k.= r.fQ.dV e.fQ.dV 

(14) 

v v 
r.ne l n - .l(JUIHa npo6era HeiiTpoHa .no 3l!XBaTa • 

Y'illThiBali (12), f Q.dV = iq f f(E)dE, OKOH'!aTeJihHoe BbipaJKeHHe )!)Ill 

v "· 

pacqera kn rro.rryqHM: I I f''" F(l;,) I l-k =~ ~L..~ll.,J0(k,r)lrdr. 
, 7onoY" . 

(15) 

flpH H3BecTHOM llOTOKe HCiiTpoHOB l!HCJIO ,ll,eJICHHH B e.UHHHUC o6ne~a c6opKH B 

ceKYJ:U(Y pasHo Lrn\Jin, llilH s 3Heprerw-recKHX e.nHHJUJ,ax 

(190+200):Efnlj/n MsB/c, r.ne 190+200 MsB - sHeprHll O.llHOro aKTa .neJieHHl!. 
Ecmt: c6opKa o..u.Hopo.n:.Ha, ro MOIUHOCTh, BbUJ.eJieHHaSI KroK,llOH rpynno:H: 
HeihpoHOB, 

Pn=200 Lfo fj'¥.1 dV, 
v, 

r.ne V1 - o6uM c6opKH. IloJIHoe reiTJIOBbUleJieHHe 

P= f-p 
L.. " . ••• 

(16) 

TaK KaK MOl.I.J.HOCTb ycKopeHaoro rryqKa c KMHeTWiecKoH 3HepnfeH E npH 
HHTeHCHBHOCTH i pasHa i£, K034xl>HUHCHT YCIUICHIUI MOIUHOCTH 

:;meprermecKoro ycwnrre.JlSl 
p 

a=;E· 
(17) 

TaKHM o6pa30M, ecJIH H3BeCTHbi ceqemrn ynpyroro H Heynpyroro paccestHIHI, a 
TaJOKe ceqeHIDI JI,eJieHIDT, 3aXBara, reMrreparypbi BOJ6y}f(,[{eHmr H Heyrrpyroro 
pacce.HHIDl B 3HepreTWiecKOM cneKTpe HeM:rpOHOB .ll.CJICHJHI, "'HCJICHHbJH: paClJ:er 

::mepreTWJecKOfO YClUIIITeJI>1 MO)KeT 6b1Tb BbliiOJIHCH C Jl,OCTaTOlJHOH CTeiiCHblO 

.llOCTOBepHOCTH. IJepBH'IHbiH crreJcrp HeilrpoHOB f(£) SKCllepHMeHTaJibHO 
HCCJie.l(OBaJICll B pa3Hb!X Jia6oparopiD!X[6],[7], O.l(HaKo OTCyrcTBYeT TeOpeTH'IeCKal! 
o6pa60TK3 3THX CIICK'fPOB, 1.fi'O BHeceT .ll.OTIOJIHHTellbHbie IIOfPCWHOCTH B 

pe3yJibTaT pacqe:ra, KOTOpbifi .ll.OJDKCH 6biTb BhlflOJIHCH Aii5I Ha6opa 3THX 

cneKTpOs. Onm6KH s 3KcrrepHMeHT3JlbHOM onpe.zr.eJieHHH ceqeHHH, TeMrrepazyp 

B036~CJ-UUI TalOKe rrcrrpe6yroT .ll.OIIOJIHIITCJibHOfO 3HaJIH33 TipH paCl£eTaX. 

3aKJIJO'leHHe 

Ee3 1.!HCJieHHoro perneHHH ypasHeHWI (2) MO)KHo cJI.eJiaTb BbiBOJlbi o6mero 

xapaKTepa: 
a) HHTeHCHBHOCTb H CTICKTp BHClllHCfO HCtiTpOHHOfO HCT0l£HHK3 He MOI)T 

nepeBecTH c6opKY 113 llO,ll,KpHTW:ICCKOI'O B KpHTJ11.!CCKOe COCTO.s!HHe, TaK K3K 

ycroiitiH.BOCTb CHCTeMbi (6) He 33BHCHT OT BHClliHero HCTO'-IHHKa; 

6 

~ 

~ 

o, 

6) 3HepreTHl£CCKMJ:i crreKTp BHClliHCfO HCT04HHK3 ti3MCH.SICT KpHTHlJHOCTb 

CHCTeMbi TOJibKO B 30HC kn <); 
s) 3KOHoMW:IecKaSI ue.necoo6pa3HOCTh 3HepreTH4ecKoro ycmmre.Jul MO:>KeT 

6biTb 060CHOBaH3 TOJibKO lfHCJ1CHHbiM MCTOJlOM - OllpeD.eJieHHeM BeJIHlJHHbl 

K03<f><f>HUHCHTII. YCHJICHH:H MOlUHOCTH; 

r) HCIIOJib30BaHHC BHelliHCfO HeilTpOHHOfO HCT0l.JHHK3, OCHOBaHHOfO H3 

HCII3PHTeJibHOM CllCJ<Tpe, KOTOpbii1 B03HHK3eT Ha rryl.JKC YCKOpeHHbiX 

33piDKeHHbiX lJ3CTHll, OTKpbiBaeT B03MO)f(HOCTH IIO pa3pa60TKC 3HCpreTHlJCCKHX 

YCH.JUITeJieJ:i Ha 6btCTpbiX Hei:trpoHUX, lJTO cyweCTBCHHO paCU!Hp.sJeT B03MO)K.HOCTb 

RcnOJib3osaHwt 1'He,aeJI.SilllHXC.sJ" 311eMeHros; 

Jl) c6opKa pa6oraeT H3 3HCpreTH1.!CCKOM CIICKJpe HeilrpOHOB, 6JIH3KOM K 

cneKrpy JJ.CJlCHH.SI, TaK KaK npouecc 3aMe.DJieHH.SI H3-3a ynpyroro pacce.SIHH.st: aa 

TIDKCJibiX .SillP3X He ycnesaer llp0518JHITbC.SI 33 BpCM51 )f(H3HH HCJ:iTpOH3 B c6opKe. 

Allropb! 6Jiaro.napHbl A.M.liaJI.llHHY H Jl.M.0HHW<HKO Ja o6cylK!IeHHe 
sonpocos, 33TpOHYfbiX B crarbe. .Uaaaa.SI pa6ora 6bma noJJ.Uep:>KaHa or.neRoM 

<j>H3HKH MHOroqacrHqHbiX CHCTeM ¢11AH (POCCHll). 
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