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PACCEHHHOE 1I3]YY:EHHE CI1HXPO~A30TPOHA OHHVI 14A~. 2Jf 

/,' PeaynbTaTH sKcnepmMeHTan1HHX Hccne~oBaHM~ HGKOTOpHx xa-
/ //P/ · paKTepHCTMI\ nonei1 Hsnyqemui :soKpyr cvmxpo((maoTpoHa Ha IO rs:s 

npM:se,IJ;eHhi :s pa6oTax [I-4 J . l!IaMeperniH 6hlnu BhuronHeHhl B pe

ilUIIMe c6 poe a ycKopeHHoro rryl!Ka npoTOHOB Ha 11 TOHK11e" > BHYTPGH

Hwe MitlWGHM (TonmwHa MaTepwana MitllliGHM MeHee o~Horo npo6era ~o 

fiA8pHoro :saaMMO~e~CTBitlfi npOTOHa c 8Hepr1tle~ IO rs:s). B 8TOM 

cnytiae OCHOBHafi llaCT:O yCIWp8HHHX IIpOTOHOB paBHOM8pHO paccem

Ba8TCH Ha CT8HKaX BaKyyMHOH KUM8pbl M C03~aeT MCTOtiHMH BTOpMt!-

aoro nanylleHMff, pacnpe~eJI8HHbiM no :sceMy HOJibUY ycKopnTenH. 

TaHow ncTotiHL'lK npaKTHtieCKH orrpe~enHeT pa~Mau;HoHHYID o6cTaHoB

HY BOKpyr YCKOpMTGllfi, TaK KaK BKna~ BTOpMt!HOrO It13llYllGHHH, B03-

HHKaromero OT B3ait1MO~GtiCTBHH Y~KOpGHHhlX ITpOTOHOB C TOHKMMM Mitl-

WGHRMitl, H83HatiitlTGll8H. 

I10TGpH yCKOpGHHhlX ITpOTOHDB Ha TOllCThlX MitllliGHfiX Itlll~ ycT

pOWCTBaX ~nH BhlBo~a nytiKa npo roHoB I'I3 KaMe pbi ycKOPHTenH o6pa

ayroT "noKanbHbre" ItlCTOtiHHKM M3TiytieHHH. B aToM cnytiae pa~Hau;MoH

I:IaH o6cTaHo:sim :s aane ycrwpHT3nH :vr rrprureraromMx K HeMy noMeme

HLIHX aaBHCHT OT paCITOllO:>K8HHfi rUKHX MHW8H8Me 

B 6nHmailmeM 6yAymeM Ha C1Hxpo~asoTpoHe OilHVI rrnaHMpyeTCH 

BB8CTM B 8KCIInyaTaiJ;MID CMCT8MY MGAJIOHHOrO BhlBO~a rrpOTOHOB. 

]I:nfi MOA8l1MpOBaHitlfi ycnoBM~ pa~ ,IaiJ;MOHHOM OOC TaHOBKM, KOTO pbi8 

COOTBGTCTBOBanM 6bl ~eUCTByromedy ~OpMarHMTY CHCTGMhl BhlBO~a 

rrpoTOHOB, B :saKyyMHyro KaMepy Je~,IJ;y I 11 TI KBa,IJ;paHTaMM MarHHTa 

( pMc. I) 6hlna ycTaHo:sneHa era .. w,LJ;enb ( 6ea no~rorrotiGHMH :soa6yJK

Aaromnx OOMOTOK). 
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B pa6oTe [5] B pemnMe cjpoca ycKopeHuux rrpoTouoB Ha 

STY Mo;n;eJio nony'l.!enu arrcrrepr.udeHTan:oHHe ,JJ;aHiibie o rrpoc·rpaHCTBeH

HOM pacrrpe;n;enemm BTopvr'l.!I-IhlX tiacTvru; no ;nn:wHe r\aMepu cvmxpotiJa-

30TpOHa. 

B ;n;anHoiii pa6oTe VIccne;n;oBanoc:o IIpocTpaHCTBOHHoe pacrrpe~r.e

neHVIe BTOpMtiHOro il3JIY'l.!8HMH Ha pa3JIMt!HhlX paCCTOHHMHX OT MO;LJ;8JIM 

gopMurHMTa. Ycnomm SI<cnepnMeura no,ll,po6uo H3JIOil\OHbi B pa6oTe[5]. 

Ha pHc. I noKaaaHhl TOtiKM~ B Koropux npouano,JJ;nnrrc:o MaMepeHMH 

xapaRTGpHC •rvm liOJI811l L13JiytiOHitiH. lJ,JIFI fiOJiytiOHMff ,D,aHHb!X 0 rrpOCT paH

CTBOHH OM pacnpe,D,8JI8HL1H BTO pltltiH )IX t!BC THD; B6JII1311 COIITyMa ,7];0 T8RTO

pbl ycTaHBBJI.HBamiC:O napmmeJI:OHO TpaeKTOpiUl ,7J;B11JiWHHH YCKOpOHHbiX 

npOTOHOB aa CTaJI:OHhl~ HpMOM MariHTa (TOtiK11 I-16) M ITO HanpaBne

HMIO, nepTI8H,7J;l1RYJIHpHOMY K Harrpa 3JI8HH10 ,I.(BMiK8HMH IIpOTOHOB (no JIH

HMH A-A) o TOtiRiti 17-23 Bbi6paHbl .~JIH onpe;n;eJIOHitiH ypo:st-Ieiii 113Jiytie

HMff B 8KCII8pHM8HTaJibHOM sane •. 13M8p8Hltlff ITJIOTHOCTM ITOTOKOB M3JIY

tl8HMff B TOtiKUX 24-34, y;n;aJIOHH~C OT COIITyMa (B 06JiaCTiti pacnpe;n;e

JI8HIWrO HCTOtiHVIRa), npone;n;eHhi ~~ r~enbro cpaBH8HMH c ;n;aHHbiMM pa6o

Tbi [ 3] , a 113M8p8Hl1H B TOtiRaX .56-5!. H806XO;LJ;l1Mbl ,Il;JIH orrpe,IJ,8JI8Hl1ff 

m>Ixo;n;a tiepea nepxHee nepeKpbiTHt; mmxpoq)aaoTpoHa HanytieHl1H paa

llHtiHbiX 8HepreTHtl8CI\lr1X rpyrrn. 

,ilJiff perMC'rpau;H.vr HJIOTHOCT8H IIOTOKOB H3JIYtiOH11ff B yKa3aHHhiX 

TOtiiWX npt1M[H;JlllllC:O noporOBbW ,7J;8T81CTOpbi 113 IIOJI11CTI1pona 11 TO-

nyona (HCIIOli1)3yeMaff peain~Mfi C~~ 2 __,.. cii), ~VOCqJOpa (HCITOJI:03ye-

Mafl pealiD;Itlff P 31 
( h 1 p) S 31 

) , MH;LJ;Mfl B qexne 1'13 I~a;n;M11H ( vwmm:o· 

...., liS' c J"b"' r-ayeMaff peaKD;I1ff ..;.-. Y~ 1 lJ') ,., ) .. a TaKzte nporropu;MoHan:or·Ibiiit B '3 -

ctieTtiMI\ c rromiSTHJIBHOBbLMM aaMB)lJil1lTGllffMM [6-7] • Kpoue •roro, ;n;;m 

perMcTpO.D;HI1 HOtiTpOHOB B ;n;HanaacJHe aHeprMiit I-IO MaB (no npoTo-

HaM oT;n;atiM) M c arwprHeiit 6onee I30 MsB (nottaBe3,IJ,aM 11 c tiMCJIOM 
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JiyT.J:eti 6onee ;zl;BJX) HCIIOJI:b30BBJHK::O ff;zJ;8pHble 3MJJI::OCMM TOJIInMHOIO 

400 MMF:pOH EH-2 M EP-2, COOTB8~'CTB8HHO. 

11noTnocT::o rroToF:a tracTvru; c aHeprvrei1 oonee I30 MsB MO;KeT 

ObiT:& BbiT.lMCJieHa ITO ¢opMyne: 

r;n;e N 

N · ~ JB(E.) 
v. t [ 

~et.c..m J 
CM2. c.e~<. (i) 

- T.J:Mcno "sBes;n;" 1 rrpocMoTpeHHOM o6~eMe SMYJI:bCMH 

V ' [cM3J ; 
A 3g (E) - cpe;n;HMH rrpo6er T.J:aCTL'IIJ;bi c SHepr:vtei1 E B H;n;epHoti 

sMyn::ocwM ;n;o sBes;n;oo6pasoBaHMH, eM; 

- BpeM.ff o6Jiy'tleHMB sMyJioCMH, ceF: • 

B TaonHu;e I rrpMBe~eHhl sKcnep~MeHTBJI:bHhle sua'tleHH.ff cpe;n;Hero 

rrpo6era npOTOHOB M IIMOHOB B ~O~OSMJJI::OCMM ;zJ;JIH HHTepecyromero HaC 

MHTepBana sueprHM I30 MsB - IO raB, KOTOpble ITOKB3b1BaiOT, T.J:TO Be-' 

JIM'tlwHa A,4 (E) rrpa~TH'IGCKM He saBMCMT oT sHeprMM 't!BCTMU. 

Ha p11c .2 M 3 rrpwBe~(eHh! ;n;aHHbie no pacrrpe;z~eneHHID rrnoTHOCTM 

ITOTOKOB 'tlaCTMIJ; pa3JIM'C!HblX 3HepreTMT.l8CKMX rpyrrrr OT CGTITyMa sa 

cTan::&HhlM HpMoM MarHMTa M no JIHHMM A-A. CneAyeT 0TMeTMT::&, 'ITO 

pacrrpe;n;eneHMe 'tlaCTMU c aHeprMeti 6oJiee 20 MaB w oHCTpbiX Hei1Tpo

HOB ( 2 M~&<E < 20 MaB) ITO JIMH1111 A-A (pMC.3) Mu)!{HO rrpH6m'I3MT8JI::OHO 

arrrrpoKCJIIMMpoBaT::o WYHKUMelA BM;n;a i / R} • B g)opMMpoBaHJIIM rronei1 

pesoHaHCHblX HetiTpOHOB ( E~ I,4~ sB) RpoMe cerrTyMa yT.J:aCTBYIDT M 

;z~pyrMe MCTOT.lHHI\ltl 1·13JIJ'tl8HMH 1-I ITOSTOMY ITJIOTHOCT:O ITOTOKB TaiU1X 

Hei1TponoB yueH::owaeTCH sHaT.J:MTen::oHo Me;n;neHr-ree c yBenwqeHMeM pac

CTOHHHH OT C8ITTJMB, t.I8M liJIOTHOCT:b HOTOKa ;n;pyrwx 3H8pre'rl'IT.l8CKI1X 

rpy:rrn. 
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B TadJU'IIJ;G 2 IIp.VlBG;LJ;GHbi IIJWTHOCTM IIOTOKOB '!aCTMIJ; paSJB1'!HbiX 

aHepreTJJ'iGCKMX rpyrrn ;n;o 11 sa ~·.arn.MTHort CTeHoi1 axcnepuMeHTan:o-

uoro sana. 

B Ta6JB1IJ;8 3 npMBG;LJ;0Hhi ,Zl;af HbiG ITO fTJIOTHOCTHM IIOTOKOB '!aCTMIJ; 

B TO'!KaX MSMGpGHMI, HaXOAHlli,MXCH B TIOMGlli,GHMM CMHXpo~aSOTpoHa. 

DnH cpaBHGHMH B aToll Ta6nMue rpuBe~eHH ,ZJ;aHHHe no rroToKaM Msny

qer-um, nony'!eHHhiM B pa6oTe [ ~J , B peJKvnJie c6poca ycrwpeHHhlX 

npO'l'OHOB ua 11 Tomure" l3HjTpenu:v e · MkiUIGHM. MaKCMivram:,Hoe pacxom

).~euwe B fl1IOTHOCTHX ITO'rOKOB li13J. J'i8HHH B aHaJIOrl/I'!HblX 'l'O'!KaX .VIS

M8p8HJ/IH COCTaBliHGT- 2+3 pass. 
,... 

~1IH OIIp8,Zl;81I8HMH rpaHMIJ; CEHMTapHO-Salli,liiTHO~ 30HH, sa npe;n;e-

naMM KOTOpOi1. ypOBHM M31IJ'i8HMH COOTBGTCTBJIDT IIpMHHThlM ,ZJ;OITJCTM

MbiM sHa'ieHwHM [ 8 J , ne ooxo;n;HMC MMGT:& ;n;aHHHe o Bbrxo;n;e qacTMU 

pa31IVI'!HbiX 8H8 preT11'!8CKviX rpynn C l101IEIOW IIOB8pXHOCT.L1 3aU.U·1THHX 

coopyzeHMW JCKOpL1T81Ifl. HaM6onee BaZHOM C 8TOU TO'!R.L1 speHMH 

HBHHGTCH MH~OpMaUMH 0 BHXO,ZJ;e 0hlCTphlX HGliTpOHOB M 'iaCTHIJ; BhlCO

RMX SHeprMrt (E > 20 M8B), rrpoOer ,ZJ;O E3aMMO,ZJ;ei1.CTBMH KOTOpbiX B 

BOS,Zl;JXG COCTaB1IH8T 90-740 M [35] • 
Ha ocuoBaHwM ananMsa aKcnepMMGHTan:oHHX ;n;auuHx no nnoTHoc

THM IIO'l'OROB 'iaCTMIJ; pa3lii1'!HbiX 2HGpl,8T..VI'i8CK11X rpynn I-ra BrieUIHGW 

IIOBGpXHOCTM 3alli,MTHLIX COOpJii\GHHti C!UIXporlJa30'rpOHa [I-3 J MOJKHO 

C'iMTaT:&, 'iTO BHXO,Zl; qacTMIJ; M3 YCKOpMTGliH B OCHOBHOM OOJCliOB1IGH 

Buxo;n;oM qacTMIJ; qepes BepxHee nepeKpHTwe rrnoma;n;:oro rrpM6nnswTen:o

HO 6xi07cM2 M T01Illi,HHOID B cpe,ZJ;HCM 20 OM 08TOHa. 

B Ta6n.4 rrpwBe;n;eHhl ;n;aunHe, xapaKTepuayromMe rroTOKM ~snyqe

HMH pB3liM'iHHX SHepreTnqeCRMX rpynrr Ha BepXH8M nepeKpbiTHM CMH

xpoQa30TpOHa OMHM. Ha puc.4 rrp~Be~euH IrnoTHOCTM rroTOKOB qacTwu; 

pasmiqHbiX suo pre'r11qeCK1'IX rpyrrn no JII1HHM, npoxo;n;Hmet1 qe pes Toq-
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IUI 36-40, I\OTOpaR HBJIHe'rCR npOOIU.l;118i1: mnm::w A-A IW B8pXH88 rre

peKpbiT!18 c:waxpocDasoTpoaa. 

llo pesyn:oTaTaM JI[3Meperr:wti, np:wBe;n;eHHbiX B Ta6mm;e 4, Bbrxo;n; 

tiaCTHD; BHCOKI!IX saeprMti ( E > ;~o Msn) tiepes nepxnee rrepeKpbi-

'1'118 COCTaBJIHGT: 

a ( E >20M 9 g)~= 0, ~ [ '-0-t.~/ur.:.]/ [ 1-1(>D;yc.e..J 

BbiXO;D; H8ETpOHOB C sacpr1i8M 0,4 SB C::: E < 20 i.!SB tiepes Bepxaee 

rre peKpbiTHe cnnxpod'Jaso·rpoH:a na DcaonaruiM ;n;a HLILIX pa6oTu [ 3 J 
COCTaBJIH8T: 

B 3ai\1IIOti8Hl18, aBTOpbl CtiHT<UOT CBOHM IIpliiH'rHhlM ;z.T,OJirOM BHpa
, 5 1'1AHI;}K<u 

swr:o 6naro:n;apnocffi'Borp:wrop:oen;r, B.]C6aHIWBY, A.Hl1KMTimy, AoXBo-

CTOBY, E.CTerraaony 33. noMom:o IT 1m npoBe;a,em1:w sHcrrepm.WHToB. 
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Ta6mm;a I. 

8Hcrre plliMe HTaJI:&Hbie 3HatieHI11: c pe;n;Her o rrpo6era tiacT.vm; 
B @OTOSMYJI:OlJJ/IHX ;Ll;') 3Be3;ZJ;006pa30BaHMff 

- - - - - - - - - - - - - - - ·r - - - - - - - - - - - - - - - -
TI P 0 T 0 H W il M 0 H U 

- - - - - - - - - - - - - - - ·r - - - - - - - - - - - - - - - -
8HeprMH, A 3B,,CM JII1TepaTypa 8Heprl1H, >. aB.,CM Jl11:TepaTypa 
- rs! - - - - - - - - - - - - ·- - rs:B - - - - - - - - - - - - -

0,13 

0,2LJ. 

0,6 

0,95 

2,2 

5,7 

5,7 

6,2 

6,2 

8,7 

9 

9 

9 

9 

II 

32 6+2, 5 
' -2,0 

36 r+2,6 
' -2,1 

33 7+3,0 
' -2,7 

37,0±2,3 

33,0±6,0 

37,6±5,3 

35,6±2,4 

3LJ.,7±3,LJ. 

38,2±r,5 

3s,o±r ,3 

36,9±0,9 

37,3±0,7 

35,7±0,7 

33,7±1,3 

37,0±2,0 

[ 9] f ,0 

[10] f ,5 

[1Il 3,0 

[f2J LJ.,2 

[13] LJ.,3 

(1LJ.] {J5J LJ., 5 
I 

[16 J 5 '7 

(17 J 6,8 

[18] 7,5 

[_19] 17,2 

[20] 

[2!] 

[?2] 

[23J 

[2LtJ 

38 o+3, 0 
' -

35,o±r,o 

35,5±5,0 

38,7±3,5 

33,7±LJ.,7 

39, 7±r,2 

LJ.I,o±6,o 

35,0±3,0 

38 ,LJ.±I, o 

39,2±I,I 

[25] 

[26] [27] 
I 

[1Lt] ,@5] 

[28] -

[29] 

[30] 

[3IJ 
[32] 

(_33 J 
[ 3LJ. J 



Ta6]n1u;a 2. 

TIHOTHOCTM ITOTOKOB qaCTHU rrepe~ M sa samMTHOa CT8HOli 3KCIT8PMM8HTanbHOrO sana 
(qacTjcM2ceK)/(npoT/CeK) X IOIO ~ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1fj - - - - - - 'Zf' 
ToqKJii qaCTMUbi E > I30 L1aB1 ) qacTMUbi c E > 20MaB2) HeiitTpOHbi 3) HeHTpOHbi Het1TpOHbi ' 
l!I3M8 peH:t1i1 -1 < E < I Or.13B 0,1 <' E < 20i,1aB 0,4 < E<O 1 

lvi3B ----------------------------------------------
I7 230± IO 520 ± 200 900 ± 200 

I8 34 ± 2,5 - I2 ± 3 

I9 250 :t 30 - 800 ± 200 

20 - '+,7 ± I,5 - 4,0 ± I,5 7 8 ± I 6 
' ' 

2I - 5,6 ± 2,0 - 3,0 ± I,2 9,2 ± 2,0 

22 - 6,4 ± 2,0 - 4,0 ± I,5 8,8 ± 2,0 
').7 ,... ,... + ,.., ,.... -·~·-·-- - - ... -
t-...1 - o,c:. - £:.,u - .),::> ..:.. J.,::> ts,.) ..;. .L,b 

- --- --------- ---- -- --------- ·--- ----------------
1:) BHqMcneHo rro QopMyne (f) 

/2. 1 i. 
2) 
3) 
4) 

l13t!I8p8HO ~8T8I\TOpOM Ha OCHOB8 peai-i:Ulii.H C ~ C 
M3M8p8HO H~epHHMlii 3MYHbCMHMM (ITO TipOTOHaM OT~aq:t1) 

nsMepeuo c rroMo~biD nporropuuoHanbuoro B~ -cqeTqwKa c saMe~nwTenHMM. 

\0 

I 



ilnOTHOCTH ITOTOKOB qacTH~ B ITOMemeHHM CMHXp0~830TpOH8 
(qacT/CM2ceR)/(npoT/CeK) 

Tan-!m!ia 5. 

-----,----------------------------------------r-------ToqKM 'J qacTnu;~r ___ qac.!M!lbi_c_E >_20 ;',lsB2~ _ _ HetiTpOHbi , HefiiT OHhi , Pe30t!aHCHbie 
n3MepeHMM c E >Ir81visB1:) ,ZJ;aHHHe HacToH- r,ZJ;aHHbie _paooTbi 1 < E ~IO LisB3) 0,1 < ~t520;1lsB H811TpoHbi 

(pMCoi) X IO ~ei1 pa60Tbi [3J X IO xiO 3 Ervi,44sB X IC --------------------- ------------------------ -------
I 740 ± 7,5 4500 ± IOOO - - - 90 ± 1,5 

244) - 70 ± 14 70 - - 6,3 ± 2,0 

25 - 4,3 ± I,O 13 - 550 3,0 ± I,O 

26 - 0,87± 0,3 - - 1650 2,5± 0,7 

274) 1800 ± 120 

28 

29 

30 

31 

32 

33 

34 

35 

6 ! 0,4 

290 ! 3,5 

4,0 ! 0,4 

3700 + 170 

1,0 ± 0,4 

7,3 :!: 1,5 

4500 ± 1000 

2,0 

5,4 

16,0 

2,8 ± 0,8 

200 ± 60 

+ 
2,0 - 0,3 

260 

9,0 

200 

3,0± 1,0 

6,o± 1,5 

6,0! 2,0 

6,oi 1,5 

-------------- -- ---- ---------- ----- ---- -- ------- - .. - --

2 lil3MepeHO ,Zl;8T8I-CTOpOM Ha OCHOB8 peaRI~l1M C _.., C 
1 ~Bhrqecneno no BbrpaJH:emuo (-12) 12 11 

3 M3M8p8HO H,ZJ;epHbiMM SMyn~.CHffMM (no rrpOTOH8M OT,ZJ;aqw) 
L1- TOqi\8 H8XO,Zl;HJiaC~ Ha BaltyyMHOll I{aMepe. 

H 
0 
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TIO~ITMCM K pMCJHKaM 

- PacnonomeHMe TO't!eK M3MepeHH~: a) B ITOMemeHMM CMHXpO

~a30TpOHa; 6) Ha B8pXHEM rrepeKpHTMM. 

- Pacnpe~eneHM8 UJIOTHOCTU ITOTOKOB 't!aCTMU rrapannen~HO 

TpaeKTOpMM ~BMmeHMH JCHOp8HHNX rrpOTOHOB aa CTaJI~HhlM 

HpMOM MarHMTa (paCITOJI0!8HM8 TO't!SK M3Mep8HMil CU.Ha pwcl; 

a~ec~ yn;aaaHbr wx npoci\IMM Ha oc~ BaKyyr.rHow H:aMephi). 

- ITJIOTHOCT~ ITOTOKa 't!aCTMU C 3HeprweM 6onee 2B ~8B Ha Ha

py~Hert w BHyTpeHHe~ cTcpoHe uarHMTa; 

- TO ~e ~JIH peaoHa~CHHX He~TpoHoB ( E - I,44sB) 
(ITJIOTHOCTH ITOTOI:OB y;,mOJl18Hbl Ha 10-3). 

6 - ITJIOTHOCTb ITOTOKa 't!aCTMI C 8Heprwe~ 6onee 20 ~8B Ha 
l 

PMc. 3 - Pacrrpe;n;eneHt1e rrnoTnoc TVJ rroTOI\OB 't!aCTWU no HarrpaBJIGHIIIIO, 

neprreH~MKYJifiPHOMY J:Ial1p8BJI8HHIO ~I:HDlWHM.H JClWp8HHhiX 
llpOTOHO:So 

+ - liJIOTHOC'rb ITOTOim 't!aCTHIJ C eHeprMeH 60JI88 20 :vlsB; 

~ - TO me ~JIH Hei1TpOHOB C 2 <::: E < 20 i1l8B; 

! - TO me Jl;JIH peaoHaHCHbiX HSViTpOHOB ( E ,.., I ,44sB). 

Puc .4 Pacllp87J;t:Jief~H8 TLi'IOTHOC'.i':V HOTOKa HeYiTpOHOL Ila BepXHCM 

rreperrpuTww CHHxpojaaOTfOHU (no rrpoeKQHM JIMHMH A-A Ha 

pHc.1:). 

~ - ITJIOTHOCTb ITOTOKa 't!aCTHL C 8HeprHe~ 6onee 130 MsB; 

~ - TO me ~JIH qacTMU c SHcrrHell 6onee 20 JsB; 

i - TO me ;IJ;JIH peaoHaHCHHX HeMTpOHOB ( E - I,44sB)o 
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