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I. BBElIEHIDJ 

06paSOBaHEe rEnep~ep BO BsaRMo~eAcTBEHX HeCTpaHHHX a~OHOB (n-, 
p B p) C ~aMB Bsyqa~ocb B pR~e pa60T ~O MaRCBMa~bHOI aHeprBB 25 faB 
(CM. CCU~B B, pa60Te/1/). TaKBe_HCC~e~OBaHnR 6H~B rrpoBe~eHH c n--Meso~ 
H8MR B HHTepBa~e aHeprRR 3-17 faB, c rrpoToHaMB B BHTepBa~e 3-25 faB H 

aHTBrrpOTOH8MB c 3HeprHeA 4,2 faB. B ~aHHoA pa60Te Bcc~e~eTcR o6paso
BaHBe ~erRHX rMllep~ep B ~TOaMY~bCHH, o6~yqeHHoa rrpOTOH8MH c aHeprHR
MH 250 H 70 raB, TO eCTb c aHeprHRMH, Ha nop~OR 66~bmHMH, ~eM B rrpe
~~HX aRCnepHMeHTax. 

~cc~e~OB8HBH 06pàsOBaHHR rHnep~ep rrpH aHeprHHX 70-250 fsB MOryT 
~aTb OTBeT Ha BOrrpOC, HaCRO~bRO YBe~H~HBaeTcH ~OAff ~HHHorrp06eXHHx rH
nepR~ep, ~Aff ROTOpHX BOSMOXHO orrpe~e~eHHe sap~a no napaMeTpaM c~e~a, 

'~TO MoxeT 06~erqHTb nCHCR H O~HOSHa~HYD H~eHTHWHKanHD HOBHX r~nepH30
TonOB/2[ 

3H8HHe saROHOMepHOCTeA 06paSOBaHHR rHnep~ep BO B3aHMO~eaCTBHRX 

a~OHOB c ~aMH DpH SHeprHRX ~100 rsB Mo~eT 6~Tb HcnO~bSOBaHo rrpH 
nOHCRe cynep~ep - 0~8pOBaHHHX aHa~orOB rHnep~ep/3,4/, co~epxamHx B 
CBoeM COCT8Be ~eRanwHa oxapoaaaaaã 68pHOH 11 ~ . ' 
'. rrpe,ItBaPHTerHl:le peSYJlbTaTH aaanaaa 'tIaCTH ranepanep 6liJlH ony6.Jll1Ko

BaHH B pa60Te/1 . 'B HaCTORmeA pa60Te 06c~aIDTCR peSY~TaTli: Hcc~e~OBa
RHH rHnep~ep, 06paSOBaHHl:lX BO B3aRMo~elcTBRRX nepBH'tIHHX rrpOTOHOB c 
aHeprRmMH 250 H 70 raB, a TaRXe BTOpH'tlHaX ~aCTHn c ~aMH B WoTOaMYJlb
CHB. rrpHBO~TCH xapaRTepHcTHKH rHnep~ep H ~aeTCR cpaBHeHHe c ~aHHHMH, 

no~yqeHH~H paHee opH cymecTBeHHO MeHbillH;raHeprHRX. ' 

IT. ITOCTAHOBKA 3KCIIEPl1MEHTA 

~e WOToaMYnbCHOHHHe RaMepli, o6~eMoM I ~ Ra~aR, 6li~H o6~yqeHl:l 

rrpOTOHaMH c sHeprHeA 70 raB Ha YCRopHTe~e ~~B3 (CeprryxOB) H' o~a RaMe
pa o6~eMoM 2' ~ -, nporoaaaa c aaepraeã 250 raB aa YCRopHTe~e <t>HAJI. (Ea
TaBHR). KaMepli 6li~H c06paHH 

lHs 

c~oeB WoTOaMY~bCHH H»K<t>~-BP-2 pa8MepoM 
200x100xO,6 MM3• Cpe~ n~OTHOCTb 06~~eHHR B rrpOCMoTpeHHHx C~ORX co
CTaBH~a Bpasaax xaxepax ~ (0,6-1,1) .105 p/CM2. 

IToHcR B3aHMO~eAcTBRR rrpOBO~H~CR MeTO~OM opocMoTpa no nnoma~ ~.H 

YBe~HqeHHH 225X (,IUlaMeTp nOM SpeH'IDI rv 750 MKM). 3@>eRTHBHoCTb perHcT
panHH 3Bes~, orrpe~e~eHHaH TpoAHHM rrpOCMOTpOM, paBHa O,7~O,OI. 

B OKpeCTHOCTRX Ha~eHHl:lX SBes~ B rrpe~e~ax 2 no~ea apeHHR perHcT
PHPOBa~Cb ~6He'BTop»qHHe RBneHHR. 3aTeM c neJlbD nOHCRa ",ItBoAHl:lx 
sBes~" c 6~HSRBMH neHTpaMH H 'tIepHllM CBRSYJDmHM c~e~OM 3Bes~ rrpOCMaTpH
B8JIBCb npa YBeJIB~eHHH 1350X (noae SpeHliIJI .-v 130 MKM). 3<Ixf)eRTHBHOCT:b 

' 
I 
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nOHCKa BTOpiN~X SBeS,n c 'llepHHM CBJISYlOnum CJIe;n;OM .pasaa O,58±0, 04,. 
C,'pe,nH saperHcTPBPOBaFi~ ".IJ;BOftrolX aaesn" ~HJlH oT06paHH pacnarrs ra

nepH,nep ,c HcnycK8HHeM n--MesoHa (MHF). OHH, 13 OTJIiNHe OT 6esMesoHHHx 
pacna;n;OB (~), MOryT 6HT~ H8,neEHO 'H,neHTH~HUBPoBaHH HH,nHBH.ny8~HO, 

6es He06xo,nHMOCTH npHMeHeHHH CTaTHCTH~eCKHX MeT6;n;oB OT~eJIeHHHlVr~ OT 
H,nepHl:lX saxàaróa n"- H Ir"-MeSOHOB H ~ - -ranepoaoa , 8 TaKJKe H8ynpyrl1lX 
BSaHMO~eftcTBH~ 06aqHHX ~parMeHTOB HS M8JlHX, (~20 MKM) paCCTOHHBHX OT 
pO,nHTe~CKl1IX SBeS,n. 

lll. PE3YJI1TAThI IIPOCMOTPA 

i Bcero 13 qoT09MYJlDCHOHHHX K8Me~aX, 06JlY'qeHHHX npOTOH8MH C sHeprHel 
70 fsB, aaperacrpapoaaao 1,25·10 , 8 C 8HeprHei:1: 250 fsB - ,.., 9.105 

N 

sBes,n. KOJlH'lleCTBO BsaHMo,neficTBHI 'llaCTHU paSJIH'lHOrO Tl1In8, KOTOpH~ MOrYT 
,nàT~ BKJIa,n 13 06p~30BaHHe rHnepsnep (nepBMqHHe H BTOpiNHHe npOTOHH, nH
OHH, Hei:1:TpoHH, KaOHH), oueHeHO no HSMepeHHoI TIJIOTHOCTH 06JIY'l!eHHH, a 

'TaRJKe no HSBeCTHHM SHa'lleHIDIM MHOJKeCTBeHHOCTel BTopmHUX 'll8CT'BU H HX 
Ce'lleHaffM~S8HMo,neAcTBRff/5/ H npHBe,neHO 13 Ta6JlHue I. ' 
, Cpe,nH BTOpiNHUX BS8HMo,nelcTBHI npH ~=250 raB oc060 BH,neJIeHH BsaB-
Mo,nelcTBHH, 06YCJIOBJIeHHHe 'JlH,nHPYDmHMH npOTOHaMH. 3TO nOSBOJlHJIO oueHHTb 
BliXO,n rHnepH,nep npH aHeprHHx ~~IOO-I50 rsB. 

Ta6JIHÍla I 

KOJIHqeCTBO s8perHcTpapoBaHHHX BS8HMo,nelcTB~ H MHF 

THn 'll8CTHU H ~HCJIO BsaHMo,neAcTBHI ~I ~HCJIO MHF OJKH,naeMoe 
f IáHeprHH (fsB) (IÓ3)	 'llBCJIO MRP 

I.	 nêpBH'l!HHe:
 
p 250 420 48
 
P 70 53 9
 

TI. BTOpH'llHHe 
aapaseasae: 

PJlH,n ""IOO~I50 34 4 
n/p 433 17,6;:.2,3 
K- 5,1 

19 
5,0±I,2 

(lll.	 BTOpH'llHHe
 
He:aTpa~HHe :
 

n. 41 3,6j:I,0 
i{o 3,5 

7 
3,2±0,9 

<I:> 

*/ B" raõaane ae ytITeHl:l BS8HMo,neftcTBHR 'l8CTHU co crpaanoczsn S = +1 
.. (~- H K°-MeSOHOB), 8 TaKXe TpeTmHHX n~OHOB • 

f 

B KaMep8X, 06JlY'qeHHHX npOTOHa~H C sHeprH~:tí 70 rsB, 06Hap~eHo 16
 
MHF H I pacn8,n rHnepH;n;pa c ~crrycK8HHeM n~-MeSoHa. B K8Mepe, 06~yqeHHoa
 
rrpOTOH8MH c 8HeprHeft 250.rsB, H8A,neH 71 ~ro[p. B 8TOI xe K8Mepe ~ ,nonOJI

HHTe~:OHo, rrpOCMOjPeHHott SOHe cpena ~ 2,4· 105 S8per1iICTpapoB8HHUX S.B8S,n
 
Ha~,neHo 5 MHF ~ . 

\ Bce CJIe,IOi 38~eHHijx 'laCTHU, BH3B8BmHX 06~8soB8HHe ~, 6UJIH ppp
CJIe2KeHl:l 13 06paTHoM ,H8nP,8BJIeHHH. ECJm CJIe,n 'll8CTHUU .BHxoill'lJI BS nepBiNHo:tí 
3Be~.IUi, HJIl1I .ero aSliJMYT8~HHI yrOJí 1> HJIH yrOJI norpYJKeHlJSI B OTJIH'llaJIHCb . 
OT yrJIOB rryqKOBHX npOTOHOB, TO ~aKaH 'qaCT~U8 C'qHTaJl8C~ BTOPH'l!Hb~. K 
BTOpH'llHHM 6HJlB OTHeceHH Ja~~ SBeS,IOi, 06paSOB~HHHe Hea~p~JIbHHMH 'llaCTB
U8MH. B Ta6Jmue I rrpHBe,neHo KOJIH'lleCTBO fftHF, 06pa'soB8BmHxcH 13 paSJIH'l!HHX

I	 • 
BsaBMo,nelcTBHRX.
 

fHnep~a, po,nHBmzecSI 130 BS8111Mo,ne:tícTBHHX JIH,nHPymmzX rrpOTOHOB c
 
aHeprHea ,..., 100-150 fsB, oT06pâHH aa ccHOBaHHH .IJ;BYX xparepaea: .
 

I) - MHOXeCTBeHHOCT~ JIIDlHeBHX CJIe;n;OB n 13 pO,nlJTeJlDCKOa ssesne
s
 
,nOJlJKHa 6HTb He MeH:ome ns 13 06~HHX pA-BSaHMo,né~cTBZHX 13 WOT08MYJIbCZH
 
IIpH r-- 100-150 fsB: Ms> 11. I1s no;ryqemrnx HaMH pacrrpenexeaaã asean ç
 

ranepanpaaa no Yl CJIe,rcreT, 'llTO 8TOT. KpBTepz~ -cnpaseznas .IVlSI ", 85%:~0's 
\, 6l:l'1'd; 

2) - yrJIH 1> H () MeJK.nY nepBmHHM B Jm.IUIPYJOIUlw npOTOH8MH ae' ,nOJlJK-;, 
UH rrpeBHm8T~ 10 ~ Hc,~eHHH C06HTZa c 60JI:omMMH nOnepe'llHHMZ ZMrri~b
CeMi!: p~,n< 2,5-3, 7 r~B/c n:pH pJUf,n,..., 100-150 faB/c. 

IY.	 1íACTOTA HAJ3.1IIQIIEID1 MHF VI BIiXOn Pl1IIEPaJIEJ: B BblCOKO

3HEPI'ETW1ECKl1X ']>4- H n-A-B3AW'I10~t1CTBl1HX
 

Ms ,naHHHx Ta6JIZUH I c yqeToM reoMeTpzqecKHx nonp8BoK H8 KOHe~~
 

TO~Hy ~9T08MY~CHOHHHX CJIOeB H norrp8BOK H8 8~K;~HOCTb perHCTp8UHH
 
no~aeM CJIe~~e .SH8'lleH~ 'll8CTOTH H86JlD,neH~ MHP ~ pA-BS8HMo,neaCTBH

HX 13 WoT08MY~CZl1l npH aHeprHHX npOTOHOB70: ~ÍOO-150 H 250 faB:
 

, (3,2+1,0).10-4	 70 raB 
D - 4 
r !ARF =	 ( 2, 7±I , 2) ',10- ~ <:: ,.. 100-150 rsl3 

(2,~0,3)'IO-4 250 faB 

Ha O,nHO Heynpyroe BS8KMo.ne~cTBHe. 

'I1S-38 orp8ijH'qeHZR SOHH nOHCK8 BTOPKqHHX BS8HMo,ne~cTBHfi 13 'HameM
 
sxcnepaaeare BOSMOJKeH nponyéx r anepanep c rw06eraMH ,R ~ 1 1 5 MM• .1lJIJl
 
OueBRE Be~HUH T8KHX nOTepL MH BH'llHCJIHJIHo~,naeMoe B,Hame~ sKcnepH. ,
MeHTe KOJIB'lleCTBO ~lliF OT BS8RMo,ne~cTB,wtt ~TOpH'qHHX 'll8CTHU 6es y-qeT8 ,or
p8HHqeHHSI SOHH nOHCK8. Ko~ecTBo rlHF OT BSaHMO;n;e~CTBaa BTOp~HHX nHd

*1 T8~ KaR aT8 SOH8 6UJI8 npoc~oTpeHa.rJIaBHHM 06P8S0M,C ueJIbD'nOHéK8 cy
nepH.nep,. Tp. aTH MHF H SBeS,nH yqHTHBaJIZCb TOJIbKO npH onpe,neJIeHHH xap8~- 
TjPHCTHK 1.1Hf', HO ne .n.mt onpeneneaaa ,HX ssxona . ' 
+ To eCTb rrpOHSBe,neHHH B~0,n8 rznep~ep Ha BepoSITHoéTb MeSOHHHX p8cn~,noB.l 

3 
2 

-, 



HOB B rrpOTOHOB (RpOMe ~~yDmBX) 6H~0 o~eHeHO no peSY~~TaTaM pa60T/6,7~ . 
BHTIO~eHHHX rrpH aHeprEHX 4,5, 17 B 25 raB, OT ~-MesoHoB - rro ~aHHHM 

no 06pasoBaHBD rBnep~ep B ~A-BSaHMO~e~CTBRHX B ~TOaMY~CBB (CM. 
CC~~B B pa6oTe/8/ ) . 06pasoBaHze rBnep~ep HeATpoHaMB B RO-MesoHaMB He 
Bcc~e~OBa~oc~, rr03ToMy HX.B~a~ 6H~ oueHeH B rrpe~o~o~eHnB, ~TO BHXO~ 

rzrrepanep B j{~.H ttA-BSaIiMO~e~CTBBRX TaROB JKe, RaR B K-A H n-(H~E' p)A
BsaBMo~eAcTBHRX COOTBeTCTBeHHO. rrO~eHHHe H8MB oueHKB o~~aeMoro RO
~~eCTBa MHF OT BTOpaqHHX ~aCTHU rrpBBe~eHH B Ta6~Bue I~ OHB cor~aCYIDT-
CR c saperHCTpHpOBaHHHM RO~aqeCTBOM MHF BO BTOPHqHHX SBe3~ax 
29,~2,9 H 26 COOTBeTCTBeHHO, noaToMy MOJKHO sa~ET~, ~TO rroTepR MHF, 
CBHs8HHHe c orpaHHqeHHeM SOHU nOBCRa, HecymecTBeHHH. 

lIa P'Hc.I rrpe~cTaB~eHH ~aHHl:le IlO ~aCTOTe Há6JIIO~eHHH MHF B Il-A-B3,8H
Mo,e~CTBHRX qpH 4,5 raB/6~ R 17,2 raB/c/7/ B B pA-BSaBMO~e«cTBBHX rrpH 
25 7/, 70" ,.., 100-150 B 250 raBo BB~HO, 'tITO l{aCTOTa Ha6JlIO~em!R MHI' BO 
BSaHMO~e«cTBEHX HecTp~HHHX a~poHoB c ~aMB B ~OT03MY~CHH c~a60 saBB
CRT OT aHeprHB B B rrpe~e~ax aKCnepHMeHTa~DHoA TO~HOCTB OCTaeTCR rrpaR
THqeCRB nocToRHHO~: I MHF ~(2,5-4,5)·IO-4 H8 O~HO BSaHMO~e~CTBHe B HH
Te~Ba~e aHepr~ OT ~5 ~o 250 raBo ITPH aTOM MH yqHTI:lBaeM TOT waRT, ~TO 

BI:lX9~ rHrtep~ep B n-A- B pA~BSaliMo~eAcTBBRX rrpB O~BHaROBI:lX 3HeprRHX 
0~BHaROB/6, 7,9,10/. '.' 

PRc.I .. 

3aBBcBMOCT~ 'tIaCTOTI:l	 Ha6~eHBR 

61 -16	 'lvIHF -#MHF (1iepHHe TO~B) H BU

XO,It8 r anepaaep /HP (C;BeT~e 
TOqKH) BO BsáBMo,ItelcTBBHX He

~.: 
r •	 CTp8H~ 8~OHOB c ~8MH B ~~t ti rt ...! ' ~ +f	 '" ToaMY~DCHB OT aHeprZH.
2	 29 tt ·	 • o - n", 4,5 faB/6/ ; 

~ L\ - n", 17,2 faB/c B 
ti I ! !, li!!' ! I 

10 100 1000 p t 25 faB/7{ ; 
T. r~B • - p, 70, r- 100-150 H 250 

faB - ~8HHaR pa60Ta. 

KaR BB~O BS ~Hc.2, paCI~e~e~eHHR r~ no S~p~aM B H8llieM aKcIlepH
M~HTe H B pa60Tax/ ,7/ cOBrrMaIOT. OTCD,IJ;8 C~e.ItYeT,· 'tITO COOTHomeHBe MeJK
~y 6esMeSOHHI:lME B MeSOHHI:lMB MO~aMB pacna~oB rBnep~ep B HameM 8RenepH
MeHTe ~o~o 61:lT~ TaRRM JKe, K8R B pa60T8x/6,7/: 

R- = liHCJIO N'MHF fV 5-6
liHCJIO MHF • 

To eCTi OTHocHTe~~Ha8 ~OJIH MeSOHHHX pacn8~oB rBnep~ep, p8BH8H (R~+I)-~, 
B BHTepB8JIe aHeprH~ HaJIeT8IDmHX ~aCTEU OT 5 ~o. 250 raB He MeHHeTCR H 

4 

PBc.2. l1N
 

Pacrrpe~e~eHBe ~lliF IlO sap~aM. ~
 
~aHHaR 'pa60Ta;
 
pa60Ta/'1/; 0,6
 
pa60Ta/6/ .
 

0,1. 

0,2 

3. 4 5 6 Z 
COCTaBJIReT .-.... 15% OT acex pacnanos ranepanep. Yís aroro CJIe){yeT I, 'tITO rrOJI
~ B~O~ rHIlepH.Uep T8R~e CJI8ÓO-S8BBCBT OT 3HeprHH HaJIeTa~mHX HeCTpaH
HI:lX anpO~OB B rrpaKTH~eCRH nOCTORHe~ B HHTepBaJIe 3Heprn~ 5-250 fsB: 
-PÍIT 1'-,( 1,5-3).10-3 na O~HO BsaBMo~e~cTBHe I XOTR cexeaae 06pasoBS\HBR AO 

B pp- H n-p'-BSaHMO~enCTBHHX BospaCTaeT B 3TOM HHTepBaJIe 60JIee. ~eM Ha 
rrÓPH.UOI/IIi'. 

TaROn xapaxrep nOBe~eHBR aaepre rasecxoã saBHCHMOCTH BI:lXO~a .ranep
~ep 06~CHReTCR T~M, 'tITO OHH oOpas~CR,B OCHOBHOM,sa ~~eT 3axÉàTa~0
rHIlepOHOB c RMllY~C8MB, MeHhIDBME BJIH CpaBHBMHMB c WePMH-HMTIyJIhCOM HYK

I JIOHOB B anpe Pp';O, 2-0,3 f3B/C. ITOCKOJIhKY npa 3HeprBRX HàJIeTalOmBx H'e-, 
CTpaHHI:lX a~OHoB, 60~mHx 5 faB,pocT MHO~eCTBeHHOCTH AO rrpOBCXO~BT S8 
C'HeT nscoaoeaepreravecxoã ~aCTH cnexrpa t1 o', a MHHHMaJIhHO BOSMOJlQu:dt HM--: 

rrYJIhC B MHo~eCTBeHHOCT~ Me~JIeHHI:lX AO Me~CR c~a60, TO BI:lX9~ rBnep
Hnep He ~OJIXeH saMeTHO saBBceT~ OT SHeprHB. CJIe~eT OTMeTBTB, ~TÓ ~B 

3Hepr.HHX E" ~ 70-100 raB cexeuae '06p.asoBaHHR 11 o BI:lXO~BT na IIJI8To/I I' , 
HO aa G.~eT YEe.Jlli~eHRR c pOCTOM aaepraa MakCHM8JlbHO BOSMOJKHOrO HMIIY~ca 
AO nOJIR ~e~eH~x AO nOJIXHa HeCKOJIhKO YMeHhID8ThC~, ~T? Mo~eT "rrp'~ecTB 

K HeKOTOpoMY CIla~ Bblxo~a r~Ilep~ep. rYK8S8HBe H8 aToT.~RT Ilo~eHO 

B HameM SRCIlep~eHTe (CM. pzc.1), XOTR ~OCTBrHYTaR TO~HOCTh He nOSBOJIR
eT oueHHT~ ero Ro~zqeCTBeHHO. 

Y. AHAJll13 TIillEPíI.IW 
~ 

bce S8perBCTpHpOBaHHl:le"rBIlep~a61:lJIB np08HanZ3BpOBaHI:l c nOMom~D 

nporp8MMl:l KBHeM8TB'tIeCKOrO aHa~Bs8'pacn~oB rBTIep~ep ASTRA /12/. ITpn 
aTOM HcnO~30BaJl8C~ HH~pMaUHR o 3ap~e rHIIep~a, onpe~e~eHHOM no HS
MepeHamM'mBpBHI:l ero CJIei8 (CM./2/), B nPBpo~e npO~TOB p8CIla~a - Hâ~-' 
~Be ~-aJIeKTpOHOB H T.~. OT6Bp8JIHC~ TO~KO rBIlOTeSI:l O Mo~e p8cna~8 MHF, 
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'I 

Y~OBneTBOPHDm~e SaRÓHaM CO;paHeHMH HMTIY~bCa 11 8HeprHB-EMny~ca C ~OC
, TOBepHOC~bID 6o~ee 1% no jl2-RPETepEID. EU~H rrpoaHaAHsapoBaHH c~e~mHe 

BOSMOmEOCTH: pacn~H B nORoe H~H Ha ~eTY 6es HCrryCK8HEH HeMTpoHoB H~E 
.	 I 

ROPOTRorrpo6eJKHHx (P.c:::I MKM) anep OT~a-qE, a Taue' pacnans B noxoé c ac-
I nYCK8HHeM He 60~ee I He~TpoHa H~E H~a OT~a-qH. llpE 8TOM HcnO~bSOBa~HCb 

HSBeCTHue SHa-qeHIII.II saepraa CBHSH 11 o B ranepanpax B~/13/. . 
Bce~o 6H~O O~OSHa-qHO H~eHTH~E~poBaHo 52.pacna~~ rHnepRAep; B 28 

c~aHX O~OSHa-qHO orrpe~e~eH sapH~ rHnep~a. TO~bRO ~ 3 MHF He 6H~O 

no~~~eHO HH O~Horo pemeHHR c ypoBHeM ~ocToBepHocTE 6o~ee 1%. 
Bo Bcex c~aHX Ra~o~ H3 rHnoTes o Mo~e pacna~a, oTo6paHHOn no 

~-RPHTepHID, rrpEnHcHBa~cH cTaTHcTH-qecKHI Bec, paBHH~ 

t».. ::: C"j /ç c.. 
i.J Y~ "'J' 

r~e Cij - ypoBeHb ~ocToBepHocTH iT ~ rHnOTe3H B J'-'M Ç06HTHH. llPH no
cTpbeH~E KMHeMaT~eCRHX ~acrrpe~e~eHnn ~lliF 8TH CTaTHCTE'tieCRHe Beca YMHO
~~BCb	 Ha COOTBeTCTBYIDmEe reOMeTpB'tieCRHe Beca. 

B Ta6~Ege II rrpe~CTaB~eHH O~03Ha-qHO ~eHTH~HnMpOBaHHHe MO,IO:l,pacna
~OB MHF. llpHBe~eHH cpe~HeBSBemeH~e. SHa-qeHER B c yqeToM HeO~H03Ha-qHHXA 

pemeH~. KaR ~H~O HS 'Ta6~nH ll, He 6H~O E~eHTE~HnEPOBaHO HOBHX rHnep-. 
~SOTonOB', RpOMe' onacaaaoro paHee/2/ rarrepanpa I AC (CM. Taue/I 3, I 40. 

Pacrrpeneaenae MHF no sapanaa (pEC .'2), RaR Y'JKe OTMeqa~9Cb, H~eHTE'ti

HÓ pa~rrp~~e~'eHH.RM, nO~eHHHM npa Me.HllmIilX ::meprHRx.,· C~e~oBaTe~bHo', pOCT 
s~eprH11 ~a~eTaIDmH1 -qaCTHU He,upEBo~HT'K saMeTHOMY E3MeHeHHID BepoHTHoCTH 
BH~eTa ranepanep .c pa3~WIHHMH z... B -qacTHocTE, He rrpO,ECXO~BT YBe~eHHR 

craocareasaoro ÉHxo~a ranepanep c 2 ~ 4, -qTO MorJIo,6HTb ~ymecTBeHHO )J.JISI 

nOEcRa,HoBHx fIilnepEsqTonoB. 
B pa60Téf 2/ ,HaMH Ha caMOM Ha'tia~HOM 8Tane Hcc~e~oBaHHft BnepBHe 6H~ 

saperIilcTpzpoBaH rHnepwparMeHT I~C c ~OCTaTO'tiHO 6o~mHM ~ orrpe~e~eHHR 
ero sapH.na irpo6eroM R = 171 MKM.3TOT c.nyqal n03BO~ Ha~eHTbCH, 'tiTO 

lupa 60JIbillHX 8HeprHHX 6y~eT YBeJIWIHBaTllCH ~OJlR ~HHorrpo6eBHHx rE~ep.smep, 
~ ROTOpHX B93MO~O o~e~eJIeHHe sap~a no napaMeTpaM CJIe~a (l\~50 MKM). 
8TO ~9r~o 6H, o6~er-qHTll nOHCR H H~éHTH~HRauBD HOBHX rHnepH30TonOB BO 
BSaHMOAélcTBHSIX a~OHOB c ~aMH rrpE 8HeprHHX B COTHH faB. HapHc.3 
rrpHBe~~HO cpaBH~'He~acrrpe~eJIeHHIno npo6eraM ~lliF, no~yqeHHHX B ~~HHOa 

! paoore H pa6()Tax 6, 7, BHnOJlHeHHHX rIPH 8HeprHRX 4,5, 17 E 25 raB. KaR 
~anHo; saMeTHoro YBe~B'tieHHH AO~ ~HHHonpo6eXHHx rHnep.smep npH aHeprH

(HX 70 H 250 raB ae rrpOHCXO~HT. 

\ ~ ~~HHOM .8RcnepHMeHTe, RaR H B pa60Tax, nOCBHmeHHHX 06paSOBaHHID 
rHnep~ep upH cymecTBeHHO MeHbmHX aHeprHRX, Ha6~aeTCH aCHMMeTpRR B 
nárrpaaaeaaa BWI~Ta ranepanep (pHC.4). 3Ha-qeHIDI BeJI1RHHH P/B CF B B' 
KOJIB'tieCTBO rHnepRAep, BHJIeTaDmHX'B nepe~ H S~HDD nonyc~pH/ho OTHO
'meHHD R Hanpa~eHHD HaJIeTaIDmHX -qaCTHU'COOTBeTCTBeHHO), nOJIY'tie~HHe ITpH

",' ,	 ,/ 

6 

I I 

paSHHX saepraax H TPIIIBX -qaCTHU, rrpHBe~eHH B :ra6JIHge li BMeCTé c ~aHHHM.H 

no warMeHTaM 8Li. BH~HO, lITO B npe,neJl8X 01Jll]60K H3MepeHffi:1 Be~HlIPIHH F/B 
;IJ)lJI ~HIIepJU(ep HwpaI'MeHTOB 8 Li O~HHaROBll. 

Ta6~Hna ll,~ ... ' lo 

OAHOSHa'tiHO H~HTE~HUEpoBaHHHe pacna,IU:l rHne~ep 

I
Mo.na pacna~a lIHCJIO 

C06HTmt 
3HeprH.& CBH3PI 
, B

A 
, . MsB 

BT/ 13/
A 

!H -:~ ~~__~__ I 4,07±2~50 O,13±,0,05 

41I ~ n" 'ile l 6 
/\ ..... n" p ~ I 

...... n" ~ 2H h. I I,95±O,32 2,04.±0,04 

~ n" ~e Y\. I 

;H~-+ n- p ~e 4 2,27±0,24 2,39±,à,03 

~e-. n- p ~e 17 2~ 7~±0, 13 3,I2±O,02 

]He-+ n- 3H 'ile 
--.,. fi- P 6He 

I 
2 

0,39±,I,41 
5,I8±0,49 

fé/ 

}Li--» n ~fe ~e 6 5,36±0,28 5,58±O,Q3 

~L.i ~ n,":' ~te, ~eY 4 6,S4±0,46 6,80.:1;.0,03 

., ;Li ~ n" 3rI ~e I t' 8,I6±~",~-0--'--~~3±,0,I~' 
;' 

~e-+ n"
1\, 

p 7Be I 6,31+0,60
-

'\ 6,84+0,04 
,,_. 

'~Z! ~be~ n- p '~e ~e 3 5,I5±O,49, a/ 6, 7I±.~,04 

II1\B ~ re IIC I
 

I~B' ~ n- 4I-le 4He ~e I
 

10 14+0' 63 10 24+0- 05 • • _, , , _,,' 

II,17±.0,7-; 1):',3?;±O,06 

12C -+ n- I2A1 I 11,14+0,57_,_ 
~ 

1\ 10,76+0,19 

*/ BA(:~e) 'He ycpenHHeTCH PIS'-3a Ha~H'qPIH PI~OMepHoro, COCTOHHHR. 

**/O~EH HS pacna.noB ~Be MOEeT npOPICXO~HTll .M3 PI30MepHoro COCTOHHHH
9	 "'.
ABe (2,9 M8~). 
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AN 
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0,3
0,3 

I
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i
I
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,i I <,
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0,1 
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i I 
I L_ ~ ._._,_., 0,1 
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rf" 2 5 10' 2 5 102 2 5 103 

R,MKM
 

Pnc.p. -ta -.67' -:33 o .33 .67 1.0 
cos 8Pacrrpe~e~eHHe MHF no rrpooeraM
 

Pzc.4.

rHnep~ep. OOOSH8~eHRR 

KaK na pRC. 2 . Yr~oBoe pacrrpe~e~eHRe .MHF . 

TaOJllJga III 

Koa~HUHeHT yr~OBO~ a~KMMeTpHH F/B BH~eT8 rHnep~ep H' 8L i 

TRn H enepraa 'tI8CTRU ;----p/B- (HF) F/B (8l i) 

K- t 1,5 faB/c/7! I,8±0,3 2,5±0,,3 

n-, I7,2.f3~/c(7/ I t85±0,2 I t2±O,2 

p, 25 faB/7/ I,7±Ot3 I,3±0,2 

BTOpKqHHe sapaxeHHHe 
-qaCTHUH (~aHHaa paOOTa) 

I,I±0,5 

p, 70·faB I 04+0 18 /'15/ *./2,'I±I.,4 , -' (~8HHaa paOOTa) 

p, 250 r'aB 
2,Q!:0,5 I 24+0 I /16/

(~aHHaa paOOTa) , -' 

1/ Mcc~e~OBa~OCL oopaSOBaHBe 8Li nBOH8MH c aH~prBe~ 60 raBo 

AHa~Hs pacrrp~~e~eHBR pO~HTe~bcKHX SBes~ no MHo~ecTBeHHo~TH,cepHx 

YlJ ' qet'HI:lX n" H CB~HOHOH~SYIOIUBX ~ = na- + nh 'lIaCTHU nOK8SUBaeT, 'tITO" 
rHnep~pa, K8K H OOH't1HHe ~parMeHTU, úOpaSYIDTca rrpeHM,YmeCTBeHHO B CoOU
TM:X C OO.1IDillBMH SHa'tleHHRM:H YlJ t nA H A{. 3TOI ooycaoaneao ~yMR npaxa
HaMB. Bo-nepBHX, B BUcOR03HepreTKqeCKHX BSaHMO~e~CTBBHX BepoaTHocTb 

oopaSOB8HRK rHnep~ep R WP8rMeHTOB YBe~H'tIHB~eTCa c pOCTOM MaCCOBoro 
'tIBC~a Rnpa-MHIDeHH. l103TOMY OO~LillHijCTBO rHrrepa~ep BO BSaHMO~e~CTBHax 

HeCTpaHHHX anpOHOB c ~paMH B ~OT03MY~bCHH bopasyeTca ~a Ta*eXHX ~8X 

A3,B~/I0/. B HailleM aKCnepHMeHTe ~O~ MHF, po~eHHUX Ha anpax A~,B~, 
onpenexeaaaa HS OÕ:WIHoro YC~OBHa ~ > 7, CocT8BJlfIeT (92±4)% npz aaepraa 

1
 
250 I'aê, (92±8)% npa 70 H /V 100-150 faB H (96±,4)% BO B3aHMO~eitcTBHAx
 

BTOpM'llHHX 'tIaCTHU sa HCRAID'tIeHZeM ~H~BpyIDmHX. BÓ-ÉTOPUX, BepoaTHoCTb 00

paSOBaHHa WP8rMeHTOB H rHnepR~ep YBe~H'tIHB8eTCa c pOCTOM n~ nh H ~
 

(CM./5/ )*/ . B Tao~Hge IY rrpHBe~eHU cpe~Be 3Ha'tleHHJl ~, nA H MHO~eCT
BeHHOCTH ~HBHeBUX c~e~OB Ms ~ Bcex paClUellAeHH~ BWoT03MY~bCHH, a 
TaIOKe B aseaàax c ranepsnpaaa H wpaI'MeHTaMB 8/..;. • BH~O, 'tITb h5 B nJ:, 
(c~e~OBaTe~DHO, B ~ ) B 3Be3~ax c rHnep~aMH H rIJpal~eHTaMH 8L i O~H

\
HaKOBH, He saBHcaT OT 3HeprBH !lI rrpeBHilla~T COOJBeTCTBYIDIUHe xapaKTepzc-
TZKH anpOH-a~epHH~ B3aBMO~e~CTBB~ B ~OT03MY~CHH. 3TO OO~CHaeTca TeM, 
qTO B cOOHTBax c 60Abmea pa3BeTB~eHHocTL~ BHyTpHR~epHoro K8CKa~a BUOH
BaeTCR oo~me HYKnOHOB (~-'tIaCTHn), OO~illett CT8HOBBTCR 3HeprHR BOSOYZ
~eHBa OCTaTO'tlHOrO ~a (yBe~~BBaeTCR 'lIHC~O b-'tIaCTBU) H B03p8CT8eT 
BepORTHOCTb BH~eTa wparMeHTOB 5/ !lI rHnepR~ep. 

C ~yroa CTOpOnu, B COOUTHRX c 60~mo~ CTeneHbID pa3BeTE~eHHo~TB 

KaCK8~a rrppBCXO~BT OO~blliee pa3MHo~eHBe ~HBHeBHX ~aCTHn: 

Yl :::: ~ +b~ , .s 

noaToMY nj B 3Bes~ax c rHnep~aMB B wparMeHT8MB OO~bme ~ B OOH'tIHHX 
pA-B3áHMo~e~CTBBRX B rIJoT08MY~bCHB, XOTR 'tIHC~O ARBHeBHX q8CTZU He B~BR
eT Ha BepoaTHocTb BHíeTa ~parMeHToB VJf' TàK KaK He 3aMeQeHO HHK8KO~ 

KOppeJIRlUJB 'LU! B h.s 5/. 
Ha pBO. 5 npaseaeas pacnpeneaeaaa MIIT' c'saPR.ZI:8MB i? = 1, 2 H ~ 3 f no 

KBHeTH'tIeCKoit 3HeprBH T. KaK OTMe'tla~OCL B Oo~ee p8HHBX paooT8x/9,IO/, 

aTH pacnpe~e~eHRR no~oOHH 8HepreT~eCKHM'pacrrpe~e~eHBRM OOa-qHUX rIJpar
MeHTOB c TeMH ~e 3ap~aMB. TaK, cpe~He SH8QeHBR T MHF c 2= I~ 2 H 
~~ p8BHH COOTBeTCTBeHHO IO,2±2,2; 20,9±I,6 M 36,Q±5,5 MaB. ~ ~par-

MeHTPB, oopaaOBaBmBXCR BO BsaBMo~elcTBBHX 'npOTOHOB c aHeprBe~ 28 faB 

c ~aMB B <PoT08MY~CBB/I9",. TToro ze ~0pR.IJ:K8 B B e)UIHBuaX de~T/~' 
COCTaBJImJT 8-rI MaB.N 

I· 
i B paOOTe/6/ 6u~ c~e~aH BHBO~ o nO~OOBH HMTIY~DCHHX cneKTpOB rBnep

anep c A~ 5 (T. e. AH HÃ He) H r anepanep c A> 5 (B OCHOBHOM, aTO .ranep- '=> 

.Jf/ TIo aTO~ npB'qHH~ nporrycz 3Bel3~ c M8JIJ;lMi ~ npa npOC~OTpe no MOma,I(B ~ XOT,ff B npBBO~BT K HeKOTOpoMY 3aBI:mIeHBID ~ , Yll. B J1;:( , a raxxe. ~O~H 

r~, po~eHHHX Ha anp~ A8,B~, 'HO B 3Ha'tlBTe~bHO MeHDme~ CTeneHH, ~eM 

~JIH OOU'tIHHX R~epHUX pacmen~eH~ ~ f'lHX ~OJlH snesn c .~ = O' npa 8Hep
rBB 200-409 raB COCTaB~eT ,wI6% 17/), H He B~RReT H8 BHBO~. : 
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T.M38 
hw.5. 

I ~ Pacnpeneaeaae MHP 
,"	 'q"eCKo:tí SHeprHI!. 
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, B) -A L ; , I'\Be, AB, 
\ . (aalIlTpHXOBaHH 

A 

no KHHeTH

"C 
Li). 

, 
0.05 0.10 fi 0.15 

0,1. 

0,2 

z 
Z 
<I 

0,8 

0,6 

.s·-·i0,4 ! 
! 
I 

0,2 l.._j 
, t·_·.r°_' 

: ! 0_'" 
0,5 1,0 1,5 

.:., 
I 
I 

p,r3B/t!.
P.li1c •6• 

Pacrrpe,neJIeHHe MHF no Ç~OPO~TH;8.(a) 
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f 91 YTR.nPa clg~3) H paaJIKqHB HX pacrrpe,neJIeHBa no' CKOpOCTH. B pa60re
'Bep~aeTCH 06paTHoe - no,no6He pacrrpe,neJIeHHa no CROpOCTH. rrOJIyqeHa~e ~ 

r:	 HameM 3KCnepHMeHTe pacnpe,neJIeHRH no CKOpOCTRM H ~bçaM MHF c E ~ I, 
2' (B OCHOBHOM, C A~ 5) B E ~ 3 npaaeneas na pHC. 6a H 66 COOTBeTC,TBeHHO • 
BH,nHO, ~TO RMny~CHHe pacnpe,neJIeHHH HBHO' paaJI~HH. Cpa.nHHe aHa~eHHH HM
nYJIbc.oB ranepanep ; H, .;\ He H c ~ ~ 3 paBHH 268±27, 437±I7 H 706:t59, M3BIc 
COOTBeTCTBeHHO. Pacrrpe,neJIeHBH no CKOpOCTE rHnep~ep c Z = 2 R ~3 npaK
T~eCKE O.nMHaKOBH - ~ = 0,08~0,004 B 0,089±O,007, a~KO~OCTH rHnep
anep AR (KPOMe .O.nHoroMHF - 3TO ~) a8MeTHO M8Hbme .- jJ = Q,,069+0,007. 

3TH oco6eHHOCTH'pacrrpe,neJIeHHB rHnepa,nep no CKOpOCTH ~ RMTIyJIbCaM 
Henocpe,nCTBeHHO CJIe~ Ha OCHOBHOa RHHeMaT~eCRO~ xapaKTepHCTBRB rH
nepa,nep H wparMeHTOB - aHepreT~eCRoro cneKTpa. KaK yxe OTMe~aJIOCb, 
cpe,IUffiH KHHeTE1Iec'K8SI 3HeprHH <1>paI'MeHTOB rrponOpIJ;HOHaJIbHa aapH.ny: T=~l, 
rne ~,.. 8-II MaB. B HameM sacrrepaaeare \BeJI2'tIHHS' s: .nJIH ranepsnep ",H,,,He, 
",Li BABe passa 10,2, 10,5,11,3 111 9,1 MaB COOTBeTCTBelmo. C ,npyrott 

tsl DiP.I::l=tI3Di 

~ I I I I 'I 
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CTOpOHH, Macca wparMeHTa Ta~e rrporrop~~OHaAbHa 3apR~Y: M=JE, r~e 2,6; 2,5 H 2,2, 3TO BHrrOJIHReTCH ~OCTaTOliHO XOpOIlIO, 'tITO H OOhHCHHeT Ha
,\ = A/i (B e~Il'Hmiax MaCCH HYRJloHa). BeJIHli~Ha Á paanaxaa ~JIH pa3HI:lX 

OJIID~aeMOe pa3~He B HMnyAbCHH~ H nO~OOHe B CROpOCT~HX crreR~pax rHnep
~30TorrOB, HO ~ wparMeHTOB c ~k MO~H~ rrO~ZTb HeRyro 3RCnepHMeHTaJIb anep c i! = 2 li e 3. .llJIH ranepanep I\H BeJIHlIHHa ) = Ali! ..-..( 3, 9. OTCIO~aCJIeT 
Hyro cpe~HIOI() ).k = Xx. /~. 110CROJIhRY M»T, TO MO/KHO rroAyq~T:h IIpZOJIHJKeHHHe .nyeT H pa3AH't1He pacnpenenéaaã no CRPPOCTH .... H OT OCTaJI:hHHX ranepanep , 
COOTHOllIeH~H , 'CBR3HBaIO!ll~e MeJK.nY coop! cpennae 3HalieH~R ~MIIYJIbCOB ~ CRO
pOCTe~ ~paTIJeHTOB C pa3JIHliHHMH 3apR~aMH: Yl. 3AI{.lII(JIEHHE 

B ~aHHo~ paOOTe BnepBHe ~CCJIe~OBaH Borrpoc 06 oopa30BaHBB rHnep~epf{ = JT(T-+2M~r z: r, JhJ; 
BO B3BPJMo~e~cTBRRx npOTOHOB c ~aM~ B WOTOaMYJIbC~H npH aHeprRHX 250 B 
70 faB. llpB aHaAH3e MeaOHHHX pàcna~oB rHnepRnep (~lliF} nOJIy-qeHH cJIe~YIO-'E~ z: T -+- I1k Z .A 2"t ::: P;" ~j2 d?~k fi,é	 lI(Be pe3YJI:hTaTH: 

~ -. A ' 
k 1. ~acToTa Ha6JIID~eHHH 1lliF B pA-B3aHMO~e~CTB~~X B WOTOaMYJI:hCHH 

pBBHap: 
L

I (3,2+1,0).10-4 70 faB;:: .s. lJ:i ~ Ir Ai 7 MHF = (2,4;0,3),10-4 ~ = 250 faB 

.'	 
(I)r, 2·

J 
JT

J 
- .i3., Ã.	 , aa' O~HO Heynpyroe Bsa~o~e~cTBHe~ C~eJI8H8 oneaxa 1MJ:fP npa E '" 100

J	 .I p 
150 faB o -4 

/F	 TMHr = (2,7±1,2)'10 .j3 " 
,-, ~ 2. ~acToTa Ha6JID~eHBg MHF B ~HTepBBAe 3HeprH~ 5-250 faB CJIaÓO 3a!t,:y; '.
-.;	 

( 2) .).fl:i c 2· A· \	 ,BHCHT OT aHeprPJH HaJIeT8IDmEX HecTp8HHHX ~OHOB H B nPa~eJIaX omB6oK H3v ~ 

MepeHd OCTaeTCH noc:rOHHHO~ I MHF '" ( 2,5-4,5) . 10-:-4• To ae oaxce MOJKHO 
CK83aT:D H o nOJIHOM nsxone rznepanep BaTOM BHTepBaJIe aHeprH:ft: f HF' "" 

B TaoA~ue Y rrORa3BHO cpaBHeHHe rrOAYHeHHHx B HallIeM 3RCrrepHMeHTe Be , .: ,., (1,5-3),10-3 H8 O,1I.HO aeynpyroe B3BZMo~e:ftcTBHe. 
l'	 •JIlf!.I~H p~ /PJ H fijjj C M~ oueHRaMH rro ~OPMYJIaM (I) ~ '(2) JlJIfI :l = 1-4. 3. TIpH RHHeMaTPI't1eeROM aHBJIi3e,pacrra~OB rPJnep~ep O~H03HaliHQ PI~eH-

15H~HO, liTO cooruomeuan (- 1) H (2) BHrrOAHRIOTCR .n.OCTaTO'tlHO xopomo. Heooxo •. THWHIJ;MpOB8HO rHnep~o l~C (CM. 2/) c rrpooeroM 171 MKM. 3ap~ tHnep'~a
~BMO ~TMeTHT:h, 'tlTO B c.nysae IIpHMepHÓro p~BeHcTBa BeJIH'G:~H À i. H ).,,1 - O'+' orrpe~eJIeH no H3MepeHHHM'3aBHCHMOCTH mMpHHH CJIe~a OT OCT8TollHoro npooera.'
HOllIeHH~ 8~eRTHBHoro MaCCOBoro ~HCJIa R" 3ap~ rHrrep~ep, OTHorneHHe 

h 4. CpaBHeHIl'e pacrrpe~eJIeHRft MHF no SBp~aM H rrpooeraM c ~aHHHMPI rrpH 
cpennax CRopocrett ~OJIJKHO ÔHTb -- I, a Cpe~H.HX HMIIYJIbCOB - _ z../~, . BH~HO, 

~HeprHHX 5-25 faB nORB3HBBeT, liTO rrpm nepexo~e R 3HeprHHM 70-250 DaB"'- , ....I 
xro B C~Be ~ = 2,'3 H 4, ~JIH ROTOpHX k= A/i!:- paBHH COOTBeTCTBeHHO , aTH pacnpeneaeaaa' 38MeTHO ae i13MeH.lm'I'CH~:·· 

5. YrAoBoe pacrrpe~eJIeHHe MHF oOHapYXRBaeT TaRyD !te BCBMMeTpHID, R8R 

TaoJIzga Y H rrpPl MeH:hmilX aHeprHHX: F/B = 1,8~0,2 rrpH 17,2 faB/c, I,7±0,3 rrp~ 25 

CpaBHeHHe 3RCrrepHMeHTaJI:hHHX oTHomeHHa CpenHHX ~MTIyJIbCOB PLI P faB, 2,I±1,4 npil 70 faB H 2,0±0,5 rrpH 250 faB. Bnpe~eJIax ~OCTilrHYTO~ 
j

Il' cxopocreã /i /~' ranepanep C 3ap.R~BM~ i! = 1-4 ,H HX ouenox ' TO~HOCTH nORaSaTeJID yrJIOBol aOP.IMMeTpH~ F/B He OTJIHqaeTCH OT F/B ~ 

WBI'MeHTOB 8i i . 
p·I p. 6. Pacrrpe~eJIeHHH 3Bea~ c 06pB30BaHHeM rHnepRnep no MHOXeCTBeHHocTB , JZ. ;2.	 Ã/~· , J I 

8RCnepHMeHT	 C:!'HX ~, xepasx nh PI CHJIbHOHOHH3yt>IIU!X ~BCTPJIJ; A1 H Cpe,1I.HHe a~lieHHH ~,
o~eHRa 3RCneplD4eHT oueHRa

(	 n H ~ co~a.nalOT c ~aHImMPJ no oõpaaonaaan '.PPaI'MeHTOB 8,.{ i (~r-- 6-7,2 ; I 1,63±O,I8 1,64	 b
I ,28±O,14' 1,22	 J7b""'"10-12, ~":' 17-19), H7 3aBPlCHT OT saepraa H8JIeTBlOmHX liaCTHIJ; PI npesa- "' 3 ;' 1 2,48±0,33 2,41 I ,33;tO, 18 1,25	 llIaIDT Cpe~HPle xapaRTepmCTBKPI 06HqH1:lx WOTOaMYJI:hCHOHHHX 3Be3~." Oop8soBaHHe4; I 2,56±0,64 2,99	 ~1,22±0,33 r ,34	 rPlnep~ep B BHcoRoaHepreTKqeCKBX B3aHMO~enCTBRHX rrpOHCXO~PJT rrp~BMymeaT-3 ; 2 'r,52±0,14 1,47 1,05±O,10 1,,02 BeHHO (B ~90% CRYli8eB) Ha TRXeJ!HX R~8X A"B~.	 ,

~ ; 2 1,57±0,36 1,82" o,95±O.24 1,10	 7. 3HepreTBqeCRBe crreKTpli rHllep~ep rro~o6HI:l crreRTpaM 06uqHHX wpar4 : 3 I,03±O,Z5 1,24 °,91;t0 ,,24 1,07 MeHTOB c TeMH se aapanaxa. ,1LJm ranepanep c Z::: 1, 2 H ~ 3 cpenaae SH8
'tleHHH KHHeTH'tIeCRott ~meprHPI T, BM11YJI:Dca P PJ CKOpOCTH fi PBBHli: 
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i ~I	 I,I
 I 
~	 I~~ 

\	 ~ I 

'~ = I ~=10,2±2,2 MaB; P=268±27 MaB/c; 7.=0,06~±0,00?;
 
z = 2 T=20,9j;1,6 MaB; ~=437±17 MaB/cj .fi =0,088±0,004;
 
'2 e '3 IT=36,Ü±,5,5 MaB; P=706±59 MaB/c; .li =0,089±0,007.
 

8. Cp8BHeHHe xap81tTepHcTHK rHrrep~ep M, 06~HX wp8rMeHTOB nORaSH
saer o6imiOCTn MeX8HH3MOB HX BHJI8T8, 'tiTO COrJI8cyeTcH K8'tieCTBeHHO c MO
,neJll,lO CCM. /HJ/)., 06'bSICHmomea- oõpaaoaaaae rznepsnep xepea- saxaar H,I{pOM 

Me.nJIéHH1:lJl: CP ~ Pp).110-rlmepOHOB H .nOCJIe.nyIOlIlee HX HCnycK8HHe' B COCT8Be 
H.D;epHHX WP8rMeHTOB. ITOCKOJIDKy llpH aHeprBRX H8JIeT81OmBX a.npOHOB ~70-100 

faB cesenae 06paSOB8HJlUI 11 O BHXO,nllT' aa M8TO, TO ITpB ,naJInHettmeM YBeJm
'ti~HBll aHeprHH CrreKTp ~06y,ne~ p8pTHrHB8TnCH B CTOp9HY 6pJIbillBX MMnyJIDCOB. 
OTcro,na CJIe,nyeT O~,naTn HeXOTOpOrO YMeHDmeHH~ ~OJIH HHSKoaHepreTRqeCKHX 
AO H, CJIe,nOBaTeJInHO, YMeHnmeHHH BHXO,na rHnep~nep. YX8saHHe H8 cna,n;

fMJIT E IFfP npa ~~ 70 r~B no.nyqeHo B ,n8HHOM axcnepzaeaee .
 

.1IHTepaTypa
 

I,. EyHHT<?B C.A. JI np , H<I>, 1979, 30, c. 1054.
 
2.	 Ey~qTOB C.A. FI .np. H<I>, 1978, 28, c.439. 
3.	 TmIKHIt ·A.A. H~, 1975, 22, c~181; 

Fi11~ov L. V. "~o Starko~ N.I., Tsarev V.A. In: Pr-oc , of Lntre r-n, conr , 
on Hyp er nuc Le í, a nd Kaon Phys í c a, Heidelberg, 1,982, p.331. 

4., EaTycoB IO.A. H np. furCnMa B ,::i3TQ, 1981, 33, ç.56. 
5~ Bapamesxoa ,É'.C., TOHeeB 'B.lI. Hsa'HMo.nettqTBRR: BHCOKOSHepreTH"tIeCKHX 

'tI8CTHí:( ~ 8;rOMJiliX, anep C" ;mpaMFI. ATOMH3,n;8T, ;,1., 1972. 
6.	 Silvel'stein E.M. SupPl.Nuovo Cim.: 1958, 10, p.41l 

Slater W:E~ ibid., p.1.
 

7.·Ba~~nn G. Ann.Phys., 1964, 9, p.470~
 

8.	 EOM f. ; .KpeKep Y. 3lI.A,H:, 1972, 3, c. 318. 
9.	 ,B,urte D.P. et "alo, 'Pr-oc s Lnd s Acad s Sc'i., 1966, 64, p.?-13. 

10. Zakrzewski. j. In: Pr 9f, Conf •.on Hyperfragments,oc', Errt cr-n, 

3t.C,er-gue, CERI; 64" - 1, 1964, p.89. '
 

,II. Be r-cea'nu S. JIUR, 1:;1'-8559, Dubna, 1'975.
 

12. Ara6a6RH H:M. H np. owrn, 10-':5891" ,1Jy6Ha, 1971. 
13. Pniewski J., Zierrp.nska D. Nuc Le orrí.ka , 1978, 23, p , 797. 

14. Chrien R. et 0.1. Phya s Le t t , , 1'979, 89B, p.31. 

,. I5.~ Weissenberg A.O.,Koltjanov~ E.·D.,Rabin H:V. l;uovo Ci;:1.,1972, 9A,p.5)~, 
• 16. Vrn,8HOB8 M.rr., Kyp6a;oB B.C., CH.n0POB B.M. H~, 1,979, 29, c.1234. 

17. Tsai-Chü et 0.1. Lett .l;uovo Ciril., 1977~ 20, p. 257. 
1$. I'yJIaMOB K.f.. , TYJIHMo~ Y.f., t{epHoB r.u. 31WI, 1978, 9, c.554.
 

\19 ..stein R, Nuc Ls Phys , , 1967, 87, p,p.836,854•
. .....,	 ,~ 

PYK0IlY.Cb nocrymsna B H3,II:aTeJLbCK~lÚ OT,II:8JI 

3 ~BapR 1985 rO,II:a. 
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C006~EHHR, KPATKHE C006IUEHHR, nPEnPHHTbl H C60PHHKH TPYAO.B
 
KOH~EPEHUH~, H3AABAEM~E OSbEAHHEHH~M HHCTHTYTOM RAEPH~X HCC~E

AOBAHH~. RBnRCTCR O~HUHA~b~~MH nY6~HKAUHRMH.
 

Cc~nKH Ha Ç006IUEHHR H nPEnPHH~ OHRH Aon*H~ cOAepmaTb cne

AYIOU4He 3neMeHTbI:
 

- $aMHn~H M HHH~Han~ aBTopOB,
 
_ COKpa~eHHoe HaaBaHHe HHCTHTYTa /OHRH/ H HHAeKC ny6nHKa"H~,
 

- MeCTO H3AaHHR /AY6Ha'l,
 
- rOA H3AaHHR, ,
 
- HOMep cTpaHH~~ /npH Heo6xOAHMOcf~/.
 

npHMep:
'ilt t 
I 

I~ 
1.	 llepeyw~H B.H. u õp. OHHH, P2-84-649, 

,ay6Ha, 1984. 

"""~\ Cc~nKH Ha KOHKpeTHyo CTATb~, noMe~eHHYD B C6opHHKe, AonmH~ 

L~ cOAep>KaT'b: 

- $aMHnHH 'H HHH~Han~ aBTOpo~, 
/ _. aarnaaae ,c60pHHKa, nepen KOTOp~M npHBOARTCR caKpa~eHHbte 

l' 
cnoaa r IIB KH. II ' 

I ~:~I' 
COKpa~eH~oe Ha3BaHHe HHCTHTYTa /OHRH/ H HHAeKC H3AaHHR, 

- MeCTO ,H3AaHHR /AY6Ha/, 
- rOA H3AaHHR, 

~ ; - HOMep cTpaHH~~. 

npHMep: 

HOAnaKoe H.~. B KH. Xl MexõYHapoàHttu ,$L 

~UMnb3uYM no RàepHou 3AeKmpOHUKe, OHHH, 
,a13-84-53, ,ay6Ha, 1984, c.26. 

CaeuH H.A., C,MUpHOe r.H. B c6.,"HpamKue ' 
COOÓllleHU.fl OHHH", " 2-84, ,ay6Ha,1984,c.3. 
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npHHHMaeTCR nOAnHCKa Ha npenpHHT~ H COo6~eHHA 06DeAHHeHHOrO HHCTHTyTa 

AAepH~X HCCneAOBaHH~. 

YcTaHOBneHa cneAy~aA CTOHMOCT b OOAOHCKH Ha 12 MeCA4eB Ha H3AaHHA OH~H, 

BKn~~aA nepec~nKy, 00 OTAenbH~M TeMaT~4eCKHM KaTeropHRM! 

HH,llEKC TEHATHKA 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4eCKaA ~H3HKa e~cOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTpOHHaR $H3HKa 

4. TeoperH4ecKaA $H3HKa HH3KHX 3HeprHH 

s. MareMan1Ka 

6. R,qepHaA cneKTpocKonHR H pa,qHOXHMHA 

7. ~H3HKa TR*en~X HOHOB 

8. Kp1-1oreHHKa 

9. YcKOPHTenl-1 

ljeHa not~nHCKH 
Ha ro,q 

10 p. 80 Kon. 

17 p. 80 Kon. 

4 p. 80 KOn. 

8 p. 80 KOn. 

4 p. 80 KOn. 

4 p. 80 KOn. 

2 p. 8S KOn. 

~ p. 8S KOn. 

7 p. 80 KOn. 

10. AaToMaTH3a4HA o6pa6oTKH 3KcnepHMeHranbH~x 
,qaHH~X 7 p. 80 KOn. 

11. B~4HCnHrenbHaA MareMaTHKa H rexHHKa 

12. XHMio1R 

13. TexHHKa ¢H3H4eCKOro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePA~X Ten H *HAKOCTe~ 
RAePH~MH MeTo~aMH 

15. 3KcnepHMeHTanbH8R ~H3HKa A~epH~X peaK~H~ 
npH HH3KHX 3HepfHRX 

16. no3HMeTpHA H ~H3HK8 3a~HT~ 

17. TeOpHR KOHAeHCHpOBaHHOfO COCTOAHHA 

18. ~cnOflb30BaHHe peaynbTaTOB H MeTOAOB 
~YHAaMeHTanbH~X ~3H4eCKHX HCCneAOBaHH~ 

B CMe*H~X ofinaCTRX HayKH H TeXHHKH 

19. 6HocPH3HKa 

6 p. Bo Kon. 

p. 70 KOn . 

8 p. 80 KOn. 

1 p. 70 KOn. 

p. SO KOn. 

p. 90 Kon. 

6 p. 80 KOn. 

2 p. 3S KOn. 

1 p . 20 Kon. 

noAOHCKa MO*eT fi~Tb Q¢OpMneHa C n~fiOfO MeCR~a TeKy~ero fOAa. 

no seeM aonpocaM o¢opMneHHR noAnHCKH cneAyeT o6pa~aTbCA a H3AaT e nbCKHH 
OTAen OHRH no at~pecy: 101000 HocKea, rnaeno~TaMnT, n/R 79. 
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