
OB'bE~HHEHHYA HHCTHTYT H,nEPHHX HCCJIE,nOBAHHR 
nAEOPA TOPMH BbICOKMX 3HEPrMfl 

T-~ 1 - 7843 

TEB3A,[\3E IOpKii BeHKaMKH0BKq 

OBPA30BAHl1E A O 
-rl1TIEPOHOB l1 K

O 
-ME3OHOB 

B 1T · P -B3Af1MO~E11CTBl1HX TIPl1 40 r3B/C 

CneI..J,KaJibHOCTb 01.04.01 - 3KCnepKMeHTaJlhHaH <pK3KKa 

A BTOpecpepaT ,nMccepT~MM Ha COMCK8HMe yt1eaoA cTeneHM 

K8.HAMA8T8 q>M3MKO-M aTeMaTM'leCKMX aayK 

(ilnccepT8UHH H8IlHC8H8 H8 pyccKOM H3hlKe) 

ily6Ha 1974 



Pa6oTa BllI!OJU!eHa B Jia6opaTOplffl BliCORHX 3Heprmt 

06~e,ItHHeHHoro liHCTHTyTa MepHHx Hccne.zto:saruril 

HayqHlie I)YROBO,ItHTeJIH: 

RruutB.naT ipli3HRC>-MaTeMaT~ecRHX HaYR H.C. AMarno6enH, 

RaH~aT rpH311Il\o-MaTeMaTWiecRliX HaYR E .H .• KJia,lUilIUKM. 

()q)HUHaJU,HHe onnoHeHm: 

.l{ORTOP ipli3HRC>-MaTeMaTHqecKHX HaYR D.A. Ey.ztarOB, 

.l{OKTOP qlli3HRC>--MaTeMaTH1IeCK.l!X HayK B.A. MaTBeeB. 

Be.zzymee Ha.yqHo-Hccne.ztoBaTem,cKoe yqpe~.zteHHe: 

MHCTIITyT '1'eOpeT:1N8CROle\ li 3RCnepm.ieHTaJII,HQH q:H31!Kli . 

(lIT~) r. MOCKBa. 

· ABTopeqiepa-r paaocnaH "22. 11 ~974 r. 

3a11111Ta .l{HCCel)TaUHH· COCTOHTCH fl 4 II~ 1974 r •. 

B -!{<22 qac. Ha: aace.ztaJil!li YqeHoro coBeTa Jia6opaTo

PHH BHCOKHX 3HeprHle\ Q6~e.l{HHeHHOro HHCTHTyTa .A:IJ;epHHX 

HCcJie.ztoBaHHle\, r • .lly6Ha, MocKOBCKOff 06.liacTR, Jia6opa

TOPIIH BHCOKHX ·aHeprHff Olliill, ROHqiepeHu-aaJI. 

C ,ItHccepTaUHel MOltHO 03HaKOMHTDCH B 6H6Jll!OTeRe OMHl1. 

YqeH~ ceRpeTa~ CoBeTa 

-r~- (M.~.Jimca'!eB) 

I 
l 
'l 

\ 1 

l 

1. 

1 - 7843 

TEB3A~3E IOp11u BeHJ1aMJ1HOBJ1t1 

OBPA30BAHJ1E AO 
-rl1TIEPOHOB 11 K 

0
-ME30HOB 

B rr · P -B3AJ1MO~Ef1CTBJ1HX TIPJ1 40 r3B/C 

CrreQHaJibHOCTb .01.04.01 - 3KCrrepHMeHTaJlhHa.H q>l13J1Ka 

A BTopeq,epaT )lHCcepTBnHH Ha COHCKaHHe y11eHOll CTeneHH 

KaH/lH/laTa q>H3HKO-M aTeMaTH'leCKHX HayK 

( nnccepT8UlHI H8IlHC8H8 H8 pycCKOM fl3b!K9) 

01.'ia:.m.im.?mn:!1 cHcnrryt 
tl!!~~nh1;: L~crsn~:.nn~1 

6~6JIV10Ti=:HA 



.nnccepTauHOHHM pa6oTa IlOCBffilleHa 3Kcnepm.leHTaJll>HOMy H3Y'\!e

Hm0 npoueccoB po~eHruIHeil:TpaJU>Hax cTpaHHUX 11acTRU -X - rme

poHOB H KO-Me3OHOB B n-p-B3ru!MO,Ileil:cTBIDIX npH 40 raB/c. 

B HaCTOH111ee BpeMJI BO MHOrmc Jia6opaTOPI'IRX r:.Hpa npH pa31mX 

3Heprrurx: HHTeH_CHBIIO H3y'laIOTCJI, npoueccu C ocipa30BaHHeM CTpaHHHX 

11acT:au. TeM He MeHee, ,IlOBOJU,HO O6lIIHpHlltt Kpyr_ BalKHUX .Bonpocon oc

TaeTCJI MaJIOHsy11eHHHM, oco1eHHo npH HMnym,cax 6om,me TpliJmaTH 

rsB/c. Cpe~ MaJIOH3y'leHHUX 3a_na11, B CBeTe HOBblX TeopeTHqecmu 

npe.ncTaBJleHHil:, oco6Hil: HHTepec npe.ncTaBJlJieT H3y'leHHE: IUIRJll03HBilllx 

npoueccoB c poJK.neHHeM cTpammx 11acT:au. Cne.neHHJI o HHX .IlJlJI n-p

B3aHMo.neil:cTBIIH npH HMnym,ce_6om:me .nm.zmaTH raB/c Boo6~e oTcyT

CTBOBaJIH B r.mpoBOii JIHTepaType .no IlOJIBJieHHJI pa6oT, IlOJIOiKeHHllX B 

OCHOBy ,IlaHHO~ ,IlHCCepTauHll. 

,UHccepTaUHJI COCTOHT H3 BBe.neHHJI, meCTH rJiaB H TDBX npHJIO

JKeHHil:. 

fJiam nepBB.R: noc:amneaa nocTaHoBKe aa.na11H, o6sopy pa6oT, 

KaC0.!0lllIDCCR HCCJie,IlOBaHHR npoueccoB poJK,zteHHJI CTpaHHllX 11acT:au.3.nech 

lite OilHCaH HHKJll03HBH~ no.nxo.n K 1rnyqemm MHOliCeCTBeHHl:lX 

npouecCOB npH B3ru!MO,IleiicTBHRX aJieMeHTapHllX qac;_m/1, 2 ,31. 

Bo BTOpOH rJiaBe OilHCaHa 3KCilepmt.eHTaJlhHaR TeXHHRa - .IlBYX

MeTpOBM nponaaoBM nysuphKOBM KaMepa ,UTIIl{-500 JID3 0IDIB / 4 ,5/, 

CHCTeMa qioTorpajlllpoBaHIDJ, MarHHTHOe IlOJle KaMepu, ny11OK OTpHUa

TeJll>HllX Il--1,1eaoHOB B KaHaJie 4 "E" cepnyXOBCKOro YCKOJ)HTeJIR Y-70. 

Pa6O11ntt o6~eM KaMepu paBeH (2I0x65x43) cM3• liJIOTHOCTh npo

IlaHa .P = 0,427 rp.cM~. Kru,1epa 6uJJa nOMea1eaa B MarHHTHoe no":.e 

co cpe,IlHHM saa11eH~eM H = 16000 3. 
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K8Mepa 8KCnOHHPOBaJlaCL B nY1ll(e OTpKI$,Tem.Hwc Il-Me30HOB C 

HMilYJU,COM (40,0±0,24) raB/c. IlpHMeCL K--Me30HOB B ny"llCe coc.TaBJl/lJUl 

(3,4±0,I) % H aHTHilpOTOHOB - (0,29±0,0!5)% / 6, 7/. 

B TpeTLett rJlllBe paccMaTpH:eaercaMeTo.IUD(a o6pe.6oT?tH BKcnepm4eu

TaJILHoro MaTepoo.na - npOCMOTP H OT6op n-P-B3IUIMO~e!cTBl!a c po:s,n;eHl!-
0 . .. 

eM V - co611THil, ~eaTRip.manrut uelTpallHlilX cTpauHm: 'iacnm II onpe.i,;e-

JieHHe nonpaBoK. 

I!OHCK n-p-BsaHMOJJ;eilCTBRH C poQeHHeM'ueilTpaJU,HWC CTpaHHWC qac

THU npoBO,nHJlCR npH npocMOTpe CTepe()(p()TOrpaiiiHil Ha 60JU,IIIHX npOCMOTPO

BlllC CTOJiaX - HIC-I 181 H HIC-2 / 9/_ l{Ballr,I(H 611J10' npoCMOTpeHO OKOJlO 

50 TliCRq WOTOrpa~HH. 3qq}eKTHBHOCTL JJ;BOilHOrO npOCMOTpa JJ;JIR 3Be3JJ; 

OKa3UJlOCL paBHOM 99,9)~, a JJ;~vo - qacTHU H i -KBaHTOB - 99%. 

MsMepeau~ OT06paHHWC C06!1Tliil npOBO,nHJlHCL Ha noJIYaBTOMaTax /IO/ 

B Jia6opaTopmi: BliqliCJll!TeJILHOil TeXHmUI H aBTOMaTH3anHH OIDIB. 

Cnem10n1HM 3T8110M o6pa60TRH JJ;aHHWC RBJIReTCR o6cqeT co611Td, Ha

I<OilJleHHl:DC na MarHHTHliX JieHTax, no nporpaMMe reoMeTpHqecKoii H KHHe

MaTII'lemwil. peKOHCTPYKUHH - I'E~11T /II ,121, KOTOpaR HanHcaaa aa RSH

Ke FORTRAN ~ MamHHli CD C-I604A. 

.n:~ npoBePKH CHCTeMH o6pa60TRli V0
- co6HTHil 6UJIH paccqHTaH!l 

a@leKTHBHHe Macc11 ~ lf..- u R~ - qacTHU, pacna.n.a101llHXCR no CXeMe 

jf_ - pl- H I{~ - n+rr-. 
CpeJJ;HHe saaqeHHR oKasaJIHc.i. paBHBMH /!3/: 

(M.i)= (I,II63 ± O,OOII) raB/c2 

<MK~)= (0,4966 ~ 0,0026) ra:e,lc2• 
(1) 

.I{M cTaTHCTH'leCKOro pasJJ;eJieHHR aeo~03Ha'lHO HJJ;eHTli~HUHPOBBH

HlllC V0
- co6HTHil HCil0JlL30BaJlOCL yrnoBOe pacnpeJJ;eJleHHe IlOJlOUTem.

Hl:DC qaCTlil\ OT pacna.n.a V0 
B CllCTeMe IlOKOR HeilTpaJILHOil qacTHUll /I4/. 

4 

01<asanocL, 'ITO Jll!lllI, (2CJ±IO) % OT ~ ,..J K~ - ttaCTHU uoryT 

6HTL OTHElCeHH K K~ - Me30H8M /I4,r5,I6/ (pnc.1)._ 

AaaJIHs pacnpeJJ;eJieanil n~nonepe'llillM HMnym,c&1 npomKTOB pac

na.n.a (KOHBepcHH) ll03BOMeT CJJ;eJiaTL B!lBOJJ;, .. 'ITO rpynna aepasJJ;eJieH

HlllC co6HTHH (V°,....'6) COCTOHT B OCHOBHOM (99%) H3 0 - KBaHTOB. 

. .I{M KaJKJJ;oro if - rHnepoHa H K~. - Mesoaa 61ma B!l'lllcJieaa. no

npaBRa. aa BepoaTHOCTL ero perHcTpall;llH B a@eKTHBHOM.06~eMe -

"Bee" 
Wi =i/{1-.:.exp(-Ln/t)} , (2) 

rJJ;e l - cpe.ItHHil cBo6o~llil npo6er V0 
- ttacTHUll JJ;O pacna,n.a, paB

Hllil f =fff°C , Ln - n9TeHIJ;llaJILHBR JJ;JlHHa B a@eKTHBHOM o6~eMe 

KaMepH, 
CJ1em10!llM nonpaBI<a -W2 y'lHTHBaeT noTepH R- HK~ - qacTHU, 

BHJleTa.IO!ltHX B aanpaBJieHHH KO ~y KaMepH •. ~ 

3aatJeHIDI nonpa:soR JJ;M ./f.-H K0 -. qacTMU npHBeJJ;eHH B 'l'a6JIHne I. 

Ta6.lfilY!!..l. 
Il-p - B3aHMOJJ;eilCTBllR 

IlonpaBRH ff K,o 

(Wt> I,25±0~IO I,26.±0,08 

W2. I o8+0,I4 
• -0,08 

I o8+0,II 
• -0,08 

·~ I,53±0,03 2,92±0,28 

<'vJ>. 2,17±0,35 4,17±0,66 

• yqeTOM nonpaBRH Ha a@eKTHBHOCTL npo
CMOTpa .H noTepH co6HTHil B6JIH3li 3B83Jl;li. 

TionpaBRa ~ yq:aT11BaeT pacnaJJ;ll V°- qacTim no aeilTpaJILHHM 

RaHaJJaM, a Jl;M K0--Me30HOB H Ha K~ - pacna.n. • 
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KpoMe·nurneYJ(asaHHIDC nonpanoK, nim onpe~enemm: ceqerura: ytIBTU

MDTCH npnMecb K--MesoHOB B nytJRe OTPRUaTBnhHUX qacTHU n mtna,n; Tex 

v0 - C06UTHfi; KOTOpue npeTepneJIH BTOpnqHoe B3allMO~efiCTBHe. 

B qeTneprofi rmBe npe~cTanneHH pesyJll,TaTU nccne~OBaHM pac

npe.n.eneHnfi co6urnfi elf - rnnepoHaMn n K0-MesoHaMn no MHOMeCTBeH

Hocrn ~ropnqHHX sapRllteHHHX qacTHU ( § 1). 

Cpe~Hne MHOJKeCTBBHHOCTH sapJDlteHHHX qacTHU B C06UTMX c po~e

HHeM CTpaHHIDC qacTHU COBila,n;aJJT c (}1,)' ~ ncex n-p-co6uTmi: 

(Yl,).tf 

{tl,).KK 

<n:> 

= 5,?I ± 0,20 

= 5,50 ± O,I5 

= 5,62 ± 0,04. 

(3) 

,UM onpe~eJieHHR ceqeHHR H 'APYrHX Wll3HqecKHX xapaKTepHCTHK 

ueo6XO'AHMO BoccTaHOBHTb •HCTHHHoe qncno N-n K~ - qacTnu, po~BlllHX

cR B ajxpeKTHBHOfi o6mcTn KaMepu. 

B Ta6nnue Il npHBB'AeHU KonnqecTBO n-p-BsaHMO'ABHCTBHH n CBRsaH

l!IDC c HHM V0
- co6uTHH, nocne o6cqeTa no cooTBeTcTBy!OOUlM nporpaM

MaM H Y~OBJieTBOpmo!IIHX npHHRTUM KPHTepIDIM. 

Ta611!!!@ II 

T n n tI.1i:cJio co6u- n.te niq nA°~JCr 0061:lTHR THfi B 3qxp. }1,yo 
o6mcTH 

• • n-p 4793 402,2 93,7 240,9 67,6 

• 6es ynpyrnx rr-p - nsrumo'AeficTBHH. 

HcTHHHoe qncJio If. - ranepoHoB - Njf n !{
0-MeaouoB -NKo B n-p

B3am.\O'AeficTBWIX c yqeTOM :ooex nonpa.BOK ( Ta6JIHU8 I ) MO~O onpe'AeJIHTb 

cne'AYIOlllllM o6pasoM: 

• 

.. 

N . Ao 
A0 :::::}1Ao (vJ'j 

. 0 (4) 

.··· N~o ~ Yixr ('v.J>K. . ' 
hA> n 11.~ qncno ttail~eHuux N-n K~ - qacTnu c yqeTCJ.1 cTaTncTnqec

Koro pas'AeJieHnR H·eo~HoaHa"!Ho n~eHTmfmrmpoBaHnux N ~ K~ H HenaMe-
"' rO 1. 7',A0 

(' ·1~
0 

. · . o PllMIDC v - ~o6uTnfi.(w / n W/- nomme- cpe'Anne !'neca" MRll n !{0-

qacTHU ( CM'. Ta6n.l). · 

3HM NJ{> n N1eo ; a Tamxe qncno BCex ll-p-n3amv1o~eiicTnni1 

<_Mn-p = 4793), MOlKHO onpe'AenHTb cpe'Auee qncno /\
0 

- rnnepOHOB n 

K0-Me30HOB Ha O'AffO n-p-B3~HMO'Aei1cTBHe 
' (nAo) = 0,07 ± 0,01 

(}1,:Ko) ·= 0,24 ± 0,04. • 
(5) 

Ka.K BH'AHO ns Ta6nnrm Ill, qncno ~-n 1{0 - qacTnu ua O'AHO Il-p-B3aID,10-

'AefiCTBHe ue samICHT OT .MHOJKeCTBeHHOCTll sapRJKeHHHX "laCTHU B 3BB3'AB. 

3aBHCllMOCTb(ny<>)::f (Jt) 6uJia annpOKCllMHpoBalla BUpaJKeIDieM 

(6) 
(}1.Ao)t1. =CL +gYl, 
(J1,Ko)11, =et +~YI,, 

r'Ae a = 0,279±0,038 , t = -0,0079±0,0050 ~JlJI K0 - MB30HOB, 
2 · O X = 9,1 npa 9 aKcnepHMeHTanhHIDC TO"lRax • .UM /t - rHnepoHon 

a = 0,082±0,0II · , t = -0,0020j;O,OOI6 , X2 
= 6,3 npn 7 Toq1<ax 

(cM. pHc.2). 

BR.ItHo, qTo IlpaKTHqeCKH He Ha6JIIO.I(aeTCR KOppeJlJIU,!H MB~'AY cpe'A

HHM qHCJIOM /f.- H K0- qacTHU H }t B ll-p-B3aHMO,ll.B:i1CTBllRX npn 40 

raB/c, B OTJIH"lHe OT cpe~Hero "lHCM rr0-Me30HOB /17,21/. 

.UM onncauHR saBJ1CHMOCTH Hoµ.mpoBaHHwc Tononornqecrmx ceqeunfi 

OT 2 =fl/<fl) npH s- OO B pa6oTe /IB/ 6u.na IlPB'AJIOJKeHa qJyHRUHR 

BJl'Aa (n) _§_ = 'Y (Z) 
· 6;.n. ' , (7) 
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r~e n - MHOl!:8CTB8HHOCT!., (11,) - cpe~Hmt MHOJK8CTB8HHOCT:& BTO-

PR'lHblX aapIDKeHHHX 11acTHU, Oi.n. - noJIHoe neynpyroe ce11eHRe n 

6)\. - TOilOJIOrH'l8CKHe cet1eHID1. 

B padoTe /I?/ ~JllI n°-Me~OIIOB HCilOJI:&3Y8TCR HOBruI IJ)Op.la BUpaJKe

HIDi (?) <n'> en.(n°) = cp (Z) 
< YLno ► 6' i.11. (8) 

r~e (YLno) - cpe~ee 'lHCJIO n°-MeaonoB Ha o~o n-p-Baruu.10~eilcTBHe, 

~(TI0
) = (l1.n°Ai,6';,, 

B padoTe /19/ R3y'1anac:& aamrcm.1ocT:& TRna ( 8 ) ~JllI ./e - rHne

ponoB npH 69,I00,205 raB/c H K0-MeaoHOB npa 69,I00,205H303raB/c 

B PP-B3ru!MO~eilcTBIDIX. AnnpOKCHMauruI npoBO~JiaC:& <llYIIKI.~eil 

<pi (Z) = exp ( 0-o +a,!z + a.2z1+a.,32 3
) ~ (9J 

Ilo~odHl:le paC'18Tl:l ~JllI rr-p-:.B3aHMo~eilcTmrif npH 40 ra,B/C IlOKaaaJIH, 'ITO 

pacnpe~eJleHHe .te-H K0 
- qacTHI.l OilV.Cl:lBa!OTCR TOH llte !pyHKUlleil (9) 

(CM. Ta6Jl. IY). 
'fad l!ill!1! 1y_ 

pp - B3aHMo~ettCTBHR 

KOa@JHUlleHT Ko Ao 

ao -2,38±0,5? -I,13±0,?5 

lLi ?,08±1,6? 4,59±2,62 

¾ -4,95,±1,4? -3,39±2,6? 
a3 0,85±0,39 0,45±0,82 · 

Il-p - B3aHMp~eilCTBHR 

-2,32±0A8 "'."I,99±0,?2 
.. 

ao. 
lLi · 6,34±1,29'. 6,69f.2,I3 

¾ -4,44±I,I5 -5,5?±1;74 

¾ ' .. 0,?0±0,30 - I,I5;t0,42 

· X2= 6,29 np.r 9 
. TO'IKWC . 

'X,2 = 6,33 np.r ? 
. TO'IKWC - · 

. '9 



B § 2 3TOi rnaBll onpe,IieJIJilOTCR netJeHIDI•poxmeHHH CTpaHH!lX qac~ 

Till.{ :s U-P,:.Bsamio.lieilc'i-Biurx npii 40 rs:e/c /I4/~ 

L!HHJU03l'IBIIl,Je ceqemm pOJK,Ii6Hl11I .N - rnnepolioB' H K0-Me30HOB' . 

pamm 

6 ( N> = (I,57 ± 0,20 ) M6. 

6 (1{0) = (5,20·± 6, 7I . ) M6. 

Ceqemm poxmeHHH ( If. 1{0). n (I<K) :- nap panH11 

0 (/{'KO) = (0,89 ±; 0,18 f M6. 

6'(I{K·) = (4~31 ± 0,73 ) M6; 

(IO) 

(II) 

II0.nyqe1mue 3KCil~pm~ewram,H~e p'esym,TaTU noR8.3IIBaIOT,' 'lTO B Iffi

Tepnane s~e;rnii (4--40) rsB/; cetieHne po;JmeHIDI if :_ ~nnepoHo-~'npaR

Tl'ltiemdi He MeHHeTci:ir Ao 25:'I'SB n .li~BOJll,HO 6ucTpo pacTeT· BmIIe 25 rsB, 

,IiOCTJ!rM BeJlHtIIUlll (I,57 ± 0,20 ) M6 npn 4Q rsn/c (CM. pnc.3). 

. IlRTM .rnana · IlOCBlilijeHa MMnym,cm1u l! yrJlOBHM xapaRTepHCTl'J!HlM, 

. a TamKe HHKJU031IBHl1M pacnpe,IieneHIDIM ./\:'-n K~ - <iacTill{ ·c n-p-B3aHMo

.IJ.eilcTBIIHX npH· 40 I'3B/C. I:l § 1 3TOi1 rJlaDii paccMaTpHBaJOTCH HMnym,c-

1me H yrnorn1e pacnee.IieJ1en;m_Je-H K~ :- qacTHLt H c:[XiBHHBaIOTCH c aHa

norH'IHhlMlf:._--.naHHHMH npll p[l31UlX 3Heprl'IJIX :ianeTaIOl!lIDC 'laCTHLt { Ta6J1.Y) •· 

Ta6J1Hua Y. 
Cpe,nHJre xapaRTepHCTHRH .If. ~ rmiepOHOB H I{~ :- M630HOB, 

00pa30BaHHUX B Il-P-B3aHMO.IieilcTBHHX Ilpli 4o·rs:e/c. 

Tllll (P),na6 <R,')· <R> (c~8) <.P*> (J{) <cfY:>0"'): , qacTH 
{rsB/c) {ran/c) {rsnh) (r3n/c) crsn/c) Llll 

---·-· p Ao 3,37± 3,28±' 0,482± 0~917± ·l,8II± -I,481± -0,597± 

0;36 0,36 0,051 0,017 0,141 6,l?I . 0,07! ; 

o· .0,871± 
I 

K1 5;3a± 5,33£ 0,436± 0,964± 0,121± , 0,156± 

0;44 0,44 · 0,02~. d,007 0~160 0,08I 0,062 

YrJioBOe pacnpe,n~ne~He .K~ ..; M830ROB B c.u.M. 0Jlll3RO K CHMM8T-" 

pll'lHCX,iY -(CrY:,8*) = 0,156±0,062. 
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YrJlOBOe pacnpe,neJ1em1e A.0 
- rmiepoHOB B c.u.r,1>pe3KO acm,,

MeTpH'lHO; OROJlO nOJlOBHHll 3THX 'laCTHLt BUJ18TaIOT B HallpaBJ16HHH, 

6Jlll3KOM R HallpaBJ16Hl'IIO .IiBHi:tellHR npOTOHa-MHilleHil B c.u.M • .no cro 
. ' . . .. * 

roam,,o.n;eilcTBHJI c nepBH'lHrn.i IC -MeaoHOB { -l~C0-'.>9 ~ -0, 9). 

Cne.nyeT OTMeTnT!>, 'ITO cpe.liHl'le ricnepeqttue Hl'tiny JI.bc11 .If- H I{~ -

'laCTIILt CJla60 .· saBHCHT OT ~Heprllil:. HaJleTaIO!J!ero Il-~Me30IIU B. l'fFTep:sa'- . 

ne (4¾40) rsB/c /I4/, 

B § 2 llHTOi1 rila:su llCCJle.nyIOTCH HHHJ1!03HDIIU8 pacnpe;i,eneirnH l\0 
-

rmiepoHi>B H I{~- - MesoHoB OT Il-P-B3ill!Mo,neitcTBH1l nptt 40 r:m/c. 

Pacn pe,IieJleHM no: KB.9-)UlaTY . nonepeqHoro HMily m,ca 

_j__ 2E.* d.6' . 2 (' ._[ 2 -~- ,· 
O.n. 'lfv'S' dP.i.2 = F2 (P1 },oill, =1/R ) ,!J;JlR .If - rnw:p~HOB H 

I~~ - M830HOB OllHCUBaIOTC~ O.IiHOi1 .SKCnoHeI~ToH~exp ·(-BJJi). llaii.n;en

HUe 3Ha'l6HHR napaMeTpa HaKJlOHa :.._ B .Ii11H. A°:--H l{~ - qacTHIJ: -~ TI_:_p

B3aHMOJi8ilCT,B~HX npli 40 rsB/c pamm (4, 7it_0, 92) (l'sD/c)-2 H 

(4,53±0,54} (I'an/c)-2 , COOTB6TCT~6HHO. 

0,n;Hoi1 sRcnoHeHToi1 onttcHBaJOTCH TamKe no.n;o6m1e pacnpe.n.enemrn 

.n;M npoTOHOB 11 A.0·- rnn.epoHoB OT pp-Bsam1.o.n.er:c·rniJti nptt sneprrurx 

B HHTepBaJle (2!+1500} / 20/. !Ia,I\O OTMeTHTL, 'ITO TIP.I! DCeX STHX 3Hep

rmiJC. napaMeTp IIilRJlOHa - B ,!J;JlR K~, If. - qacTHLt H npOTOHU ocraeTCJI 

B . npe,nenax omHOOK . Il0CTOHHH11!,:. 

lllR npoBepRH H,nef:i, CB!I3aHHUX C npe,neJ1I,HOH 1parMeHTaunett H 

MUCWTaOIIOf:i HH:sapimHTHOCTI>IO, liCilOJll,30BaJIOC!> pacnpe,n;eneH48 no 3: . 
.· . . 2E:* d_o.· .. Ao 

CTpyRTypHM <pyHKLtHH ~~ d,x, ==f; (x)/oi.n. =t (X,} 

.liJlR ,N - rlillepoHOB Handom,mero aHatieHHH .nocTHraeT n o6nacTH ~pi:ir-
, ' f 

MeHTar~m npoTOHa-MH!O€~H, J'.Ha3!ilBaJI Ha TO, 'ITO npOTOiiHaR <J;parMeHTa-,_ 

LtHH HBJ1H6TCR cymecTBeHHWA no TO'lHIIBOM N - ,rHnepoH?B (CM. pHc .4) • 

II 



If 
B 06JJaCTli X~ 0 pacnpe,neJiemm £. (X) OT Il-p-coy,napeHHi!: npH 40 

. . /22/ 
r:rn/c 11 OT pp-B3illllllo,nev.cTmri1 npn 205 raB/c coroa,naroT .npyr c p;py-

roM. 
If 

3Hcnepru,ieHTaJII,Hble ,namrne no £ (:X:) .nJUI pa3HIDC nepmmrnx 

qacTnu B"liHTepmJie aHepr11li OT 6 ,no 40 raB np11Be,neH!,I Ha p11c. 5, 
- . rlf' 

B.imao, 'ITO B aToM RHTepmJie 3Heprd_ Ji (X) pacTeT, npH'leM rnaB-

Hill,I o6pa30M B 06JL'.lCTli qiparMeHTawm np6TOHa. 
Ko 

· BR.Ii qiyIIBURll pacnpe,neJiemm fi l ('.:C) Ylla3HBaeT Ha TO, 'lTO 3a-

M8THM ,IiOJUIK~ - Me30HOB po~eTCH B ueHTpaJlI>HOH o6JJaCTli (pllc.6). 

B pa6oTe 1231 ,Ii.JUI pa3Jl11'1HHX HHKJU031IBHHX peaRU11li uayqa~Cb sa-
' 1 f · 11 &-o .-1 

BHCHMOCTb QJYHI<l.OIB ~ (S) = 0 T J E d:'Pi~d.8. ~pl npH X =0, OT HMnym,-

ca HaJleTaIO~eil qacTHUbl B na6opaTOPHOi1 CliCTeMe; 

3Haqe1me CTPYJ{TYPHOti ®7HI<U11li f;(S) ,nM /f. - rnnepoHOB B Il-p

B3aliMO,nei!:cTBllJIX npll 40 ran/c B ueHTpam,Hofi o6JJaCTH'(x=O) paBHo 

(0,0!5±,0,005) H xopomo cormcyeTCH c 3aBHcHMocTbIO BII,IJ,a 

f; (S) = C + d/~~: . (12) 

i,iaRCHMaJlI>Hoe 3HaqeHne qiyHI<Ullll ~ (S) npil PMG 00 He 3aBHCHT OT 

llMilYJlbCa CTaJU{liBaJOUlliXCH qacTHU li paBHO ~ 0;03 (CM. pnc.7). 

BeJ111'lHHa ~ (S) ,nM K~ - Me30HOB B uarneM aHcnepHMeHTe paBHa 

(0,072±0,013) lil coroa,naeT B npe.nenax oarn6oH c npe,Iiem,HHM aHa'<ieHReM 

3TO:li qiyHI<Ullll Ci{O 
1 
=0, 1 Cn- ; Cn- = 0,'76±0,05 (cM.plic.8). 

B mecToi!: r.naBe ll3JlO~eHH OCHOBllHe pe3ym,TaTH pa60TH, HOTopue 

r✓:oryT 6HTb crpoµ.,y J111POBaHH cne.nyrouim.1 o6pa30M. . ··' 

l. B ueMX 'lil3y'lellilH He0Tpa1I!,HHX CTpaHHHX qacTHU B rr-p-CTOJIRHO

B8HHIIX nplil 40 raB/C OHJla C03,naHa,npH yqaCTHlil aBTOpa H8CT0ff~en pa
OOTH,nporpaMMa reoMeTplilqecKOM ll HlilH8MaTH'l8CKOil li,ll.eHTH~aURH. V0

-

qacTnu ll 6 -HBaHTOB ,;,,. l'EOI?Wf. HOTOpaE HanRcaHa Ha, .II3UHe 1'0Rl'RAt.J 

,nJUI :3BM CD C-I604A. 
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2. Onpe,neJ1eH!,I lliIBJilO!;!HBHHe ce'leHrur o6pa30BaHIDI N - rillle-
, - . . ' - -

POHOB li K0-Me30HOB: 6 (J{')=(I,57±0,20 ) _M6, 6(K0)=(5,20;t 0,7I)M6. 

3. Ha6~,naeTcH:_ a) yBeJ111qeHne ceqeHrur. o6pa3~BaHHH lf (E,0)- rn

nepoHOB no cpaBHeHlilJO c aHaJ1orll'lHHM ceqeHneM nplil 25 raB/c; ~) npo

.IiOJUKaeTcH pocT ceqeHR1,I o6pa30BaHIDI (KK)-nap B.3aBHCRMOCTH OT 3Hep

I'llli .. 6 (KK) = (4,31 ± 0.73 ) .M6 •. . 

4. IloHa3aHo, 'lTO pocT ceqeHRR 'if - rnnepoHOB n,neT B OCHOBHOM 

3a cqeT yBeJ111qeHHH ceqemrn: ~.parMeHTaUllll npoToHon. CeqeHne 06pa30-

Ballli.H K0-Me30HOB pacTeT I<aR 3a cqeT yBeJlli'l8Hll,II ,Ii0Jl11 qiparMeHTall,ll1 

B3aHMo,neilCTBYIOll\liX qaCTHU, TaR ll 3a cqeT pocTa ce'leHH.II B ueHTpaJlb

HOH o6JiaCTH. 

5. IIonyqeHH ,naHHue no cpe,nHHM 'lllCJlaM 1{0- M If - qacTHU Ha O.IiHO 

ICp-B3aHMo,neilcTBlle - {lt,A°) = (0,07 ± 0,01~, (11,K")= (0,24± 0,04). 

6. B npe,nenax arrnnepRMeHTaJlbHHX omH60R He o6HapyJKeHa KoppeM

UID:I B pOJit,neHliH He~TpaJlbHHX CTpaHimX li BTop,iqHHX 3ap,II)l{6HHHX qacTHU, 

B OTJ111qlie OT Il0-Me30HOB, 

7. Cpe)J,Hlie MHOJKeCTBeHHOCTH 3ap,memmx qacTHU B COdbITU.IIX c 

pOllt,ll,8Hli6M CTpaHHHX '<iaCTHU COBila,naroT C (}1,) ,IiM BC6X B3aliMO)J,efi

CTBliil. 

8. ilOJlylU!I(Jll()311BHHe ceqeHH,II ,IiJllI !'e-11 K0-qacTHU y,nOBJ16TBOPmoT 

cxenJIHHry THna KNO • 
9. Onpe,neJ1eH1, cpe,nmrn 3Haqeumr npo,noJlbHoro, nonepeqHoro H 

llOJlHOrO liMilYJll,COB n c.u.M. n n m6opaTOpHOH CllCTeMe. 

IO. Cpe,nHHe·3HaqeHHH nonepeqHux HMnyJlbcon tf-n ref - qacTHU 

cna6o 3aBncm OT :rneprlln naJ1eTaroU1ero IC -Me30Ha B RHTeproJ1e (4,;40) 

raB/c. 
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II. 0.n;HotJacTll'lll!W pacnpe.n;e.11emm /\.
0 

- rm1epoHoB n K0- Me3o

HOB OT ICp-B3am1,o.n;eficTB11fi npn: 40 raB/c c0Bna.n;a10T c attaJiorn'!HhlMn 

pacnpe.n;e.11eHn.FlM~ N-a 1{0- qacT.im B PP-B3amt.o,neficTBIDIX npn IOO, 

205 H 303 ran/c. 

. OcHOBH!le pe3yJ1I>TaTu ,naHHOro HCCJ18)J;OBaHHS 6!1JIH npe.n;cTaBJI8H!1 

Ha LieliozyHapo.n;Hofi KOHqiepem:nrn no <pH3HKe BllCOKHX :meprHfi B 3Kc-aH

IIporoace (wpaar.um, 1973 r.J a Ha, Mellt,IzyHapo,ItHoM ceMaHape no r.ey6o

KOHeynpyrHM npoueccaM B ,Uy6He (1973 r.) a ony6MROBaH!1 B pa6o
Tax /6,12-16/. 
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