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EpeBaHCRRIA rocynapcTBeJDrnA ynnnopcnTeT naapaBJUieT aBTO­
peilJepaT nHcCe.PTauim TOB. XJnaBep.zum:a A.I'. Ha T8MY "OOTOPO)( -
.ItElil1E O.Ul1H011HHX ]T+, Jl-M 1, 0 

- M&30HOll HA HJlPAX IlPM 3HEPTIIB 
OOTOHOB 2 M 3 r.?B",rrpencTaB.llelffioA Ha coJ11cxnnne yqeHo! CTerre­
HR noKTOpa ilJJll3HKO - M3T6M8TH'l'OCIUU HllYK. 

Pa6oTa BlillOJllieHa B EpeBaHCKOM q111sri•1ecKoM BHCTJllTyTe 
IBA3 CCCP. 

Ocp.141:~H8.Jil>HHe OITIIOHOHT!i : I. Al<llneMllK AH ApM,CCP, noKTOp 
~lH314KO-MllT!IM8Tll'l!ICKHX H8YK 
r.M.rAPl1IiHH; 

2. llOKTOP ~H311KO-M8TeMaTH'l8C.K.llX 
HBYK I'.A • .l!EKCMH; 

3. .UoKTOP ilJJll3HKO-M8T8M0TJll'leCKJIX 
H8YK M.H.XA1IATYPflH. 

BenJ~ee rrpe,nnpim:THe - XapLKOBCKJlll WH3.llKO-TBJillJl'lecKJ1A 
HHCTJllTYT AH YCCP. 

ABTopeilJepaT pasocJia!!'. " __ " 197 r. 

30lllJllT8 COCTOHTCSI "--" !97 r. , 
Ha sacenaH.l!H 06~elU!HeKHoro coBeTa EpeBBHCKoro roc.yn11BepcH­
TeTa H .lll!CTHTYTOB AH ApM.CCP no rrpucyx;n;eHJD) yqelillX CTeneneA 
no wzsHKo - MaTeMaT.l!'leCKllM nayxaM. 

C nJ!CCe.PT&J:U!OA MOXJ!O 03!!'.8KOMllTLCJl B K8611!!'.8T8 ftaj"IHHX 

pa60T!!'.HKOB y:111EepcJ11T8T8. 

Bam OT3liB ( B .l(BYX 3KS8MILllllpaX, c 38Bepeft!!'.OA nO.l(IIBCLD) 
npoc11M np11c~aTL no a)ijlecy : 375049, EpeBBH-49, yJI,MpaBIUla I, 
EpeBaHCM! roc,ynl!Bepc.eTeT, wnnecKHA c.PaKYnTeT. 

Y'lellll:A cexpeTapL 06~enllftel!Jl:oro 
coBeTa, npoilJeccop 

Il.JI. BAPTAHHH 

3a nocneAH.14e ro;zu,i 3HaqJ4TORLHO IIOBliCHRCH JllHTepec K HCCne­

~OBaHHD npoueccOB B3aHMO~eACTBHH qaCTHU BliCOKHX 3HeprHA co 

CROlltHliMH H~pavH. 3TOMY cnoco6cTBOBano C03~aHJllO rnay6epov Te- . 

opeTH'leCKOrO anrrapaTa, KOTOpliA Ha OCHOBe 6onee ~yH~CUIOHTaRLHblX 

B3aHUO~eAcTBHA nea~ aneveHTapHliMH qaCTHUaMH ~aeT B03MOlltHOCTL 

npe~cKasaTL a~~eKTHBHHe ce11eHHH npoueccoB pacceHHHH 

KHX 3Hepr.14A Ha HAPBX [I] • B AaRLHeAmev MaprORHCOM, 

AOM H AP·r2-s1 3Ta TeOpHH 6una o6o6~eHa H Ha cnyqa! 

118CTHU Bl:lCO-

I'OT~pH-

pOlltAOHHfi 

118CTHU, H B qacTHOCTH, Ha ~OTOpOlltAeHHH 118CTHU Ha H~pax. 3TJll 

peaKIU!H HHTepecH!i TOM, llTO OHH ttecyT B cede 3Ha11HTeRLHyD HH -

~opvaUHD KaK 0 CBOACTBax 3ReMeHT8pHliX 118CTHU, y11aCTBOB8BillHX 

B A8HHOM npouecce, TaK H 0 CTpOeHHH fiApa. 

B H8CTOfi~eA paooTe 6bUl.H HCCReAOB8Hli peaKUHH HOKorepeHTHO-

ro ~OTOpOlltAeHHH OAJ4H011HliX .Jr+' .71- H '/ - 11030HOB Ha HApax: 

(+.A -.ll"'~./l/ 

r+.11 -JJ-+.11/ 

0+/I - 1,o+ .../1/ 

rrpH 3HeprHH ~OTOHOB 2 H 3 I'3B. 

(I) 

(2) 

HsvepeHHH 6uJ111 rrpoBeAeHu Ha ycKOPHTene aneKiJOllOB Ep<;.Vi, 

npH IIOMO~ varHHTHOro H ravva-cneKTPOMOTpOB (cM.pHc.I). 

OCHOBHblllH aa~aqaMJ4 AffCCepTaUHB fiBRHJIHCL: 

I. Hccne~OB8HHO MOX8HH3Ma 3THX peaKIU!A, ITOCKORLKy H3Bne­

qeHHBe KOHKpeTHlie 'A8HH!i0 0 CBO!CTBax 118CTJll~ H fiAOP qpe3Bli118H­

HO KPHTHllHli K MO~ORLHblll npe'ACT8BROHHHM .143yqaevHX peaKIU!l. 

2. ·OueaKa pa3HOCTH nnOTHOCTH pacnpe~~~eHHff HeKTpOHOB H npo­

TOHOB aa IIOBOPXHOCTH HApa. 
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3. H31.1epeH11e 3aBHCl'IMOCTH 3~KTl'IBttor•o ceqettl'IH rJ.>oropoE,lle­
+ mrn .J1 -we30HOB Ha HJ(pax or ::itteprHH (j/u1·0110B, Er, 11 cpaBHeH11e 

c rrpe,llCKa3aHH6ll 1(0,llOJIH BSKTOpttoa ,ll,OMHHO.HTHOCTH ( v D M ) • 

4. O~eHKa rronttoro ceqeHHH B38H~OJJ.O~CTBl'IH -M630Ha C 

HyKJJOHOM. ~»z.1 H Cp&BHSHHe c rrpe,llCK8881!HOU G.zuutTHBHOa MO;f\6JIH 

KBapKOB. 

K MOM6HTY rrpoBe,lleHHH 3KCnepHM8HTOB: 

I. 0TCYTCTBOBaJI 3Kcnep>tll8HTaJlhHbllt M8TOjJHaJI no HSKOre­

peHTHOMY ~OTOpOE,lleHHll 0,llHHOqHwc Me30HOB Ha CJIOl!HblX H,llpax B 06-

JiaCTH MaJib!X 3Hepr11A. 

2. 8Heprer11qecKaH saB11c111.1ocr:& ?! ;;cf> , 

peaKI.(Hlf (1) 6blJia HCCJie,llOBaHa rrpH E q- = 8 l1 16 I'3B 

CM. (4), ,llJIH 

[6] ro ecu • 
He BO BCeA rrepeXO,llHOH 06JiaCTH 5Hepr11A rJ!OTOHOB B CJiyqae, OCJIH 

crrpaB6,llJIHBa r- If CA.l - ,llOMHHaHTHOCT:&. 

3. BeJ1Hq11aa pa3HOCTH pa,llHYCOB pacnpe,lleJieHHH rrpOTOHOB l1 

ael!rpoHOB Ha rr0Bepxaocr11 THl!te.llblX H,llep (:s qacrHOCTH ,llJIH P(, ) , 

BrrepBble nonyqeHHaH H3 OTHOW6HHH ceqeHHH ~OTOPOl!,ll8HHH Jl+ Y. 

.77- -M630HOB Ha H):lpax, iu1eJia OWH6Ky 6onee 50% [6] • 

4. HueJIOC:& 0,llHO H3MepeHHe IIOJIHoro ceqeHHH B38J'IMO,lleAcTBHH 

'l -M630Ha c HyKJIOHOM B OCiJiaCTH HH3KHX. aaepr11A, r,lle npHBO -

,lll'ITCH HHllHHA npe,lleJI ,llJIH 6'l ~ 65 ,..., " [7 J • 
~Hccepra~H COCTOHT H3 IIHTH rJiaB H 3aKJIJlqeHHH. 

B nepBOA rJia:se, HMeDmeA B OCHOBHOM 0630pHlilA xapaKTep, 

KpaTKO on11caaa 1.10,lleJI:& r11ay6epa~apron11ca ,llJIH cnyqafi ttexore­

peHTHoro ~OTOP0l!,ll6HHH M630HOB Ha H,llpax. B paMKax 3TOA MO,lleJIH c 

yqero1.1 nepepacceaHHH p-uesoaa B npoweEyroqaou cocTOHHHH 

np11Be,llett1i1 B!Ipall8HHH .llJill i? ~cf> H A '}cf> , Koropue HueDT BH,ll: 
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j/ftA-..JT'./I') E r 
Z:; = = - N( .A,~. "5.1r) -+- - (t~ r..u') )( 

'f' ~( Ji'n) A A cit oP-
el_ · 

x {N (A, CJ, G_,) - Ni (.4, 6_,jj fJT. ~ exp(~ !ti)+ 
{,o,,. -t.. •o<.,, e<. .... co<.,l. 

+ ~ (1+.?wt.j{ N (A, 0, 6..v)- N, (A, ~.:r)-·N, (A, 6;)] (G.-r )~ 
A G..v (4) 

°'-- .? 2 x -- ex.p ( ~IL It/) 
o<! + .( .L. I' «. ... .)_ o£ .I 

<- IZ 

U) = F{~N-pN}- F{pp-.7i+fl~{pN-fN}·F(tfJ-.li'n) 

r;zJ;e F ( 1111 --. 2. N ) - aJlIIJll'ITY.lla coor:seTCTBYlllllHX npo~eccoB 
(+} 

Ha HYKJIOHax IIO,ll HyJieB!IM yrJIOM. B B!Ipal!eHHHVyqreH!I T8Kl!e 

nonpaBKil o6yCJIOBJI6HHWe TpeXKpaTH!IMJI nepepacceHHHHMH c H3M6He­

HH8ll HanpaBJISHHH ,lU!Hl!eHHH, KOTOpble cymecTB6HHbl npH 60JI:&UIHX 

ne pe;zJ;a:aaeMWC HMIIYJI:&Cax. IlpH OU6HK8X c ~ ' npH IIOMOlllH (4) 

npHHHManoc:& uJ = 0,7, KaK 3TO cne,llyeT H3 aKcnep11MeHTOB 

F( pN - ?N )/ F ~ aN ~ pN )=~v(o,7 + 0,8) H 

F < f p -- j/~17, )/ F c rP·-- .11~n. )=d.t/(o,3 + o,3JfsJ. 
t:I~ ~ 

__A _ elt {f A - 'lA ') r { 
~'/>- o/6 = ( .4-+- RN\ J( N(A, r:J, G1) t-

;tt((f>-'">1?) A.J 

f?..~t ( 
+ [ ( N (A I o, 67) - N, (A I ~7 J) t- -t- 6 ;t x 

2 

,,( N(.4, 0, ~f) - N{A, 0 ~)Jg .,;... ( o! L 1)~ 
,< -

/ 7 - f! Xf> -.!J:c._ /fl; d - J, cl. .. o<,~ .,(+.I.It 

i J 
_c:: _ 



r ll,e !J.iyttKLUrn N, ~Iii Nz xapaKTe pH3yJOT 3\P!J.ieKTlllllttoe 1rncno HYKJIOHOB, 

Blllll. KOTOpblX B 1JlllOJieHHOM BHll.8 ll,a8TCH B paOOTe [2~ d ' 6 ' 
.IT [> 

G~ - nonttoe 3W!PeKTHBttoe ceqeHHe B3aHM07J.eltcTBHH coOTBeTCTBeHHO 

Jr, p Iii z -Me3otta c ttyKnottoM; 6;!', 6f~, d
1 
d - ce1rnttHe 

ynpyroro pacceHtttrn JI, J Iii z - Mesotta tta HYKJIOHe ( B Bb!pa-
.ee ,,t 

:~eHHlll (4) npHHlllMaeTcH, 1lTO G.11/ G = Gr / _:i ); 
Jr 0f 

ol - uaKJIOH ll.lll\!XJ.JepCHUHaJibHblX 3\!XJ.>eKTlllBHblX ce1J6Hlllil npoueccOB 

oP-fP '.7TfJ--JJp '?f'---ff>, 2f1--'Z/0 

(nplllHHMae•rcH ol If p == °'- JT Jr -:=: ol ff-:: cJ. ?? ~ °'-- ) 

~,,- HaKJIOH ll,lllrJ!qlepeHI.llllaJII>HblX 3CWJeKTHBHblX C61J8HHlt npouecCOB 

If f --7i+rt ' rn - Ji-F' f n - JJf'O 

pp --.:n+ n ll,JIR (4) r prri.J -- tzp(n.J 
p p(n)--'2 p(n) ll,JIR (5) 

R = jf (If n --1 n) /ff ( r P - '2?) · (51) 

Ilpi! 3TOM npi!HlllMaJIOCb, 1JTO iJ.iopMa pacnpell,eJieHHH Hll,6pHOlt 

MaTep;i;i onpe,lJ,eJIHeTcH noTeHuilaJIOM CaKcotta-By~ca: 

[ 
-i f ("() = p (o) 1 +exp ('7. - Rpcft')} (6) 

p(n) j p("J Qp(n) 

r.ne Q p (") TOJllIU'IHa ITOB6pXHOCTHOro CJIOH IIJIOTHOCTH pac-

npe,neJieHHH npoTOHOB (HeltTpOHOB); Rp(nJ - pa;n;11yc nJIOTHOCTH 

pacape,n,eJieHHH npOTOHOB (HeltTpOHOB) B H:n;pe' npH KOTOPOM B6JIH1Ji!Ha 

ITJIOTHOCTil yM6HbwaeTCH B,l{B06 OT 3Ha1JeHilH ITJIOTHOCTil B ueHTpe 

H,npa f ( o) • Pa.1U1yc fl CBHaaH c llHCJIOM A cnell,yDIIU'IM 

oC5paaoM: 

R = C . n '/3 
fl(") f{") ../1 (7) 

r:zi;e K03\!Xl.lHIU16HT c ~ (n) onpe:n;eJIH6TCll H3 3Kcnepi1M6HTa. 

I. IloJiylleHHbie TeopeTillleCKile attalleHriH ,n,JIH 'l ~<f> C5hIJIH 

cpaBH6Hbl c COOTBeTCTBYIOJlU'IMH 3KCil6pi1MeHTaJibHb!MH ,naHHb!Mil, noJiy­

qeHHb!MH i13 i13Mepettllllt peaKIU1lll (I). CpaBHeHile npoBOlJ.ilJIOCb ll.JIH 

npoBepKil cnpaBe,lJ,JIHBOCTil ,n,aHHOlt M0,116JIH. 

2. H3 OTHOW6Hi!H C6ll6Hillt peaKUllllt (I) ii (2) c ilCITOJ!b30BaHileM 

BblpaxeHilH (4) lJ.JIH ?~1 H /V7tj=> [ N')f' - "a\!Xl.JeKTlllBHOe 

llHCJIO H61tTpOHOB 11 ' ll,aKlllU'IX BKJ!a,ll, B npouecc (2) C5b!JIH npOi13Be-

ll.6Hbl oueHKH paaaocTH RP - R,., ii 0o- Q,., :n;na ilc-

cne .nye Mh!X a,ne p. 

3. B1i1paxeaue (5) BMecTe c :n;aHHblMH peaKUilil (3) C5h!JIO ilC-

non:r,soBaHo :n;Jlli oueHKil ~ i • 

B STOit lie rJiaBe TaKEe npHBOlJ.HTCH JIHTepaTypHble :n;aHHhle 0 pa3HOCTil 

pacnpe:n;eJietlilH H6ltTpOHOB ii rrpOTOHOB Ha ITOB6pXHOCTH a:zi;ep. 0TKy:n;a 

Bil:n;HO, llTO, B OTJIH1Jilil OT JierKilX ii cpe:n;HilX a:zi;ep (r:zi;e B OCHOB­

HOM BC6 pesyJII>TaTbl rOBOPHT 0 paBeHCTBe pa;n;11ycoB pacnpell,eJieHilH 

llpOTOl!OB H HeltTpOHOB B npe,neJiaX "- 0,1 { m), y THll6JlblX H,116iJ, B 

qacTHOCTil :zi;na Pf> , ,nattHble Bec:r,Ma npoTilBOpellHBhl. 

nanee B nepBolt rJiaBe paccwaTpi!BaeTcH :zapaKTep 3HepreTH­

qecKolt 3aBHCilMOCTil z. :;.cp OT aaeprHil ifJOTOHa ii CBH3aHHOro c 

3Ti1M npe,ncKasaa;ie Mo:n;eJ!il BeKTOpHoli1 :zi;o.1ornaHTHOCTil ( V OH ) , 

corJiaCHO KOTOpolt CJiell,yeT' llTO ecJIH Bb!ITOJIHH6TCH f- ii w -:zi;o­

MilHaHTHOCTb, TO B oC5JiaCTll Er = 2 + 20 raB ll,OJ!l!CHO HaC5JlXlll,aTbCH 

y11ett:r,weHHe z- ~ef c pocT011 E6 • 

B Koaue nepBolt rnaBbl :zi;aeTcH Bblpaaett11e nonttoro ceqeHllH 

'l - M630Ha c HYKJIOHOll «5z. ' ITOJIYll6HH06 B pa1rnax a:n::zi;HTilBHOlt 

M0ll.6JIH KBapKOB c yqeTOM yrJia 2 x - cuew11BaHl11H ' ~ [
9

]: 
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<:?'l ='{jr Gtr T de,, +~tr ... 61c-,J -i (6.11? ... c~-,,;e,,.ifl 1-

+f (r~""'P+~t+n+cilc/o+ c61c-n .,.d,Jr'p +~JTf)-h:,.f . -

v; [z(~J!p +~Jip)-(~l<f "dc+n +r;1:?+ d1:-,,J}-t..13 ~(3. 
(8' 

Blipam:eaHe (8) nonyqaercH npH noMOJllH npe,llcTaBneHHa peanhHliX 

M630HOB 1 Ir'! x B BH,lle CM6CH YHHTapaoro CHHrJieTa 

ra ?J. 
? H 

1. 
OK Te-

1 "' 7 ~ ~ - '2 !,-,., (3 8 ,- f 

x ::: 1J ,f,-1) (3 + 11 &1 fl 

r,ite BOJIBO:Bb18 ll>YHKIUllr'I ?. ' H 1 J BlipaEallTCH qapaa KOMCSHHaIUllr'! 

K:BapKO:BlilX COCTOHH.ldt: 

Z
1 
= ~ (ff + n n + A ~ ) 

I 
7J=V6{fp +r1n-..?~>i) 

(9) 

(IO) 

Ol{eaKH dz t npH llOlllODUI (8) ~H paa~llH!ilX B03MOEHllX: 3Ha-

ll8HHtt (3. ' cpa:BHH:Bal>TCH c ax_cnepHM8HTaJILHWOJ ,llaHHWIH H3BJie-

ll8 HHlilMH H3 H3uepeHHit peaxmrn (3) .) CM.TB.Kll:e (5) 

BTOpaH rna:ea, COCTOH~aH 1'13 Tpex qac!l'eit, llOCBH~eaa HC­

IlOJILayeuoit 3KCnepHM6HTaJILHOit M8TO,llRKe. 
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B nepBOil qacTR npHBO,!U1TCH onttcaHHe MarHHTHOrO cneKTPO-

MeTpa [IO,II] • KOTOPblH 6blJJ HCnOJJL30BaH ,l),JIH perHCTpau1.rn sapn­

JKeHttblX .Jr -M630HOB npH HCCJ16,llOBaHHH npouecCOB (1) H (2). 

C03,llaHHblil HaMH cneK'l'POMeTp, HeCMOTpH Ha TO, l!TO OTKJIOHHJI 

qacTHUbl B ropH30HTaJ!bHOi1 nnOCKOCTH H HMeJJ MHHHMaJ!bHOe KOnH -

qecTBO CTaH,llapTHb!X MarHHTHblX aneMeHTOB (ABYX mrna '1!J1-I6 H uar-

HHTa Cil-12) o6ecneqttn HMilYJ!hCHOe pasperueHHe ±l-t2 i'u • 

XOTH ,lleTeKTOpbl 6blnH pacnonolltettbl no Bceil ero Jl.1\Htte. 

]leTeKTOpbl cneKTPOMeTpa COCTOHM 1'13 TpHrrepHblX CUHHTHJIJIHUH-

OHHblX cqeTqHKOB 60JibllJOil noBepXHOCTH s I ' s z ' s 3 ' s i' 
,llJJH ipopMHpOBaHHH nyqKa B cneKTPOMeTpe, CUHHTHJJJIHUHOHHb!X I'O,llOCKO-

nOB 91 ' g2 ' 9 ~ r12J ,llJIH H3MepeHHH HMnyJihCa qacTHUbl. 

l1rmyJJbC qaCTHUbl B cneKTpOMeTpe onpe,lleJIHJICH no noJJOJKeHHIO 

MHlll8HH H noKa3aHHHM I'O,llOCKOnOB 91 H y?, (I'O,llOCKOn g.(_ cny-

lKHJJ B KaqecTBe KOHTpOJJH). 

]lJJH OT,lleJJeHHH Y-Me30HOB OT npOTOHOB B OOJJaCTH HMnyJibCOB 

OT 1,7 J!O 4 raB/C npHM8HHeTCH ra30Bblil noporOBblil qepeHKOBCKlr111 

cqeTl!lrlK 
1 

C [ l 3]. l!epeHKOBCKHil cqeTqHK , C , pa60TaJJ C nyl!KOM 

.llHaMerpoM N 20 cM H 6blJJ qyBCTBHTeneH K Blr1,!U1MOil o6nacTH cBeTa 

(,llJJH perHCTpaIJ,HH t(JOTOHOB c -lr13JJyqeHHl{ HCnOJJb30BaJJCH <l>SY-30). 

HecMOTPH Ha 3TO H Ha OTHOClr1T6JlbHO ManyIO ,llJIHHY ero pa,llHaTopa 

( ~ 115 CM) qepeHHOBCKHil cqeTl{HK li!ll8JJ pasperuettHe .df3/(3- 2.10-
3

• 

B 06JJaCTH HMnyJJhCOB 0,8-1,8 f3B ,llJJH H,ll8HTH~HKaUHH qacTHU 

HCil0Jl"t,3yeTCH M6TO,!U1Ka Bpe1.1eHH nponeTa c KOMnettcauHei1. ]lJIH 

,llOCTHllttHHH Bb!COKOI'O BpeMeHHOI'O pa3~C..JCHHH aneKTpOHHOi1 annapaTy­

pbI 6b!JJH H3yqeHbl BpeMeHHble t(JnyKTyaIJ,HH <l>SY-30 H Hail,lleHbl onTHMaJJb­

Hble ycnOBHH •. KOI',lla OHH ,llOCTJrlraJrn MHHHMyMa [ 
14] • Paspa6oTaHHble 

nplil 3TOM ,lleJJHTeJJH <!>SY db!JJH HCnOJJb30BaHbl BO Bcex ,ll8T8KTOpax 
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uarHHTHoro cneKTpoMeTpa H BO BpeMeHHwc KaHanax rauua-cneKTpo­

ueTpa • 

BHBOA HH<lJopuauHH ocymecTBJJHJJCH <lJoTorpawHqecKHM cnoco6ou, 

,IJ;JJH qero 6liJJ ocymecTBJJeH He npe.n.ycMOTpeHHliti B KOHCTPYKUHH 

P~K-5 E:zlYmHlt pelltHu pa6oTH KauepH [rs] . 
BTopaH qacTh BTOpoti rJJaBli IlOCBHmeHa OilHCalillJO ,ll;BYJCK8H8Jlh­

H Oro cneKTpoueTpa co3.n.aHHoro Ha Oa3e .n.Byx qepeHKOBCKHX cqeTqH­

KOB nonHoro nornomeHHH C, , C, [I61. nna cenapHpoBaHHH 3apH­

EeHHblX qacTHU nepe,ll; K8lK;lU>lM KaHaJJOM OWUI nocTaBJJeHli no ,IJ;Ba 

aHTHCOBna,IJ;aTeJJI>Hwc cqeTqHKa A,, .AL H A: , I 

A, • 
CneKTPOMeTp perHCTPHPOBaJJ i 0

-ue30Hli no HX pacna~ Ha 

.z 0 . Bo Bpeua 3KcnepHuettTa H3MepHnHCl> 3HeprHH ~yx ~OTOHOB 

E1 H E";_ OT pacna;n.a f H cpe.n.HBlt yron MelK:zlY Hmm / ol • 

nna KaE.n.oro coOHTHH paccqHTliBanacI> aqxpekTHBHaH uacca npH no­

»OlllH BlipalKeHHH: 

11 = :? · VE~ ·ln ol/,, 
1 z "(.. (II) 

nanee, CTpOH rpa<lJHK 3aBHCHMOCTH qffCJJ8 C00liTHlt OT fl'1 , Bli,lJ,e­

JJHMCl> ceyqaH, COOTBeTCTByJOmHe r( - ue3oHau. 

nna yny•uueHHH Bpeuelrnoro paapemeHllff cneKTpOMeTpa OliJia 

HCnOJJh30BaHa CHCTeua ,IJ;JJH H3MepeHHH BpeMeKHWC HHTepBaJJOB 

Melli:~ HMnyJJI>C8MH OT ,ll;BJX KaHaJJOB ycTaHOBKH, npH HCTHHHWC H 

cnyqaltHWX COBna,!\eHHHX [I 7] • 3TO HBJIHeTCH cymecTBeHHliM H3-38 

HanHqMH 6yHI'llPOBKK B nyqKe, a T8Klll:e OT Toro, qTO npHM6Ch 

CJJyqa1!HWC COBil8,IJ;6HHlt B 3TOM 3KCnepHueHTe 6liJJ8 3HaqHT6JJhHOlt. 

IlOCJJ6,IJ;Hee 06CTOHT6JJhCTBO HBJJHeTCH xapaKTepHliM ,IJ;JJH no.n.o6HWC 

aKcnep1t1ueHTOB, qTo BW3liBaeT onpe;n.eneHHlie Tpy;n.ttoCTH npH HX npo­

Be.n.eHHH. 

-IO-

B TpeThelt qacTH BTOpOM rnaBli npHBO,lUITCH KpaTKOe onHCaHHC 

npouecca JOCTHpOBKH H MOHHTOPHPOBaHHH t-nyqKa, a TaKlll:e CHCTeuli 

HCnOJJ1>3yeuwc MHJDettelt. 

B TpeTheti I'JJaBe .n.aHli pa3pa0oTaHHlie HaMH nporpauuH· pacqeTa 

peaKUHlt (I), (2) It! (3) MeTO,IJ;OM 1IOHTe-KapJJO [I8,I9] • 

UeJJh pacqeTOB 3aKJJJOqanacI> B cne.n.yJOmeu: 

a) KOHTpOJJl> npaBHJJhHOCTH Bli6opa KHHeMaTHqecKHX yCJJOBH~ 

,IJ;JJH perHCTP8UHH O,lUIHOqHwc uesoaoB; 

0) OueHKa pnaBHJJhHOCTH HauepeHHlt a6coJJJOTHoro aHaqeHHH 

rpattHqHolt aaeprnH TopuoaHoro cneKTpa £ r- , cpe;n.ttero HurrynI>ca 

MarHHTHOro cneKTJJOMeTpa P,, [ B CJJyqae peaKUHlt (I); (2)] H 

cpe;n.Helt aHeprm1 3aperncTpHpoBaHHWC '( -Me3oHoB [ B cnyqae 

peaKUHH (3) ] ; 

B) onpe;n.eJJeHHe a<l.J¢ieKTHBHOCTH uarHHTHOro H raMMa-cneK­

TpOMeTpa ,l(JIH pacqeTa ,lU!q><J!epeHUHaJihHblX aqxpeRTHBHHX ceqea~ 

npoueccoB (I),(2),(3); 

r) oueHKa cpe;n.ttero attaqeHHH a11eprHH HaJJeTal:lmero <lJOTOHa 

!:~ , ne pe .n.aBaeuoro HurrynI>ca ~ H HX pacnpe.n.eneHHlt AJIH 

3aperHcrpHpoBaHHwc coOliTHlt. 

TipH H3yqaHHH npoueccoB (3) OliJJ T8KlKe yqTeH BKJJ8,IJ; B qHCJJO 

aape rnr.TpHpOB8HHWC 1° -Me30HOB OT peaKUHti: 

r .... P--?+/V~ 
L-.zr 

} (+ p --1·- .:Jr•+ p 
'---2r 

(12) 

PacqeTli noKaaanH, qTo ecnH npHHHTI> ceqeHHH 3THX npoueccoB 

paBHblMH peaKUHH (3), T~ BKna;n.bl HX B qffCJJO aaperHCTpHp0B8l!i 

.z. -Me30HOB COCTaBnHeT COOTBeTCTBeHHO - 13% H ,....,. 2%. 

'1To KacaeTCll .n.pyrHx ciiottoBwc npoueccoB c MHOlKeCTBeHH h.' 
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o6pa30BaHMeM WOTOHOB, TO OHH 6bl.1ll'l M3yqeHH aKcnepMMeHTaJihHO. 

qeTBepTaH rnaBa IlOCBHllleHa M3MepeHMHU peaKL\M« (I) M (2). Ilpo-

11eccbl (I) M (2) 6blJIM H3yqeHbl Ha n,11pax fl ( C,, #,,, - c) , !le , C.. 

J?t. c,, • ~ M p~ IlpM Etm<>• :;:; 2,05 M 2,95 raB H 

! ti:;:; 0,3 H 0,58 (I'aB/c>2 [ 20 • 21 • J. 3apmKeHHble ..1r -Me30Hbl 

per11cTp11poBaJIMCh MarHMTHblM cneKTpOMeTpOM. 

Ilpe,11Bap11TeJihHO 6blJI M3MepeH Bl:lXO,ll O;n;llHOqHblX Jr-Me30HOB B 

~aBMCMMOCTM OT MMilYJihCa 1:J,. • ,!IJIH Bbl60pa o6JiaCTM ,llByxqacTMqHo« 

KHHeMaTMKM, cu.pMc.2. 

;llMcj)cpepettl.\MaJihHble aqxpeKTMBHble ceqettMH woTopo11,11eHMH 7-we-

30HOB Ha B0,!10po,11e M H,llpax 01.\eHMBaJIMCh M3 BblpallteHHH: 

N = & 9S- c Q{· FN d6 olE( In olt 
• Jr ' E ~ cit c1n orrp r '.Jr 

(13) 

r,11e ~- qffCJIO 3aperMCTpMpOBaHHblX JT-ue30HOB; K03cMlMUZeHT 

0,95 - on,e,11eJIHeTCH KpHBO« TOPM03Horo cneKTpa B6JIH3H ero BepxHe~ 
/ 

rpaHHL\bl; c - yqHTblBaeT norJIOllleHMe AOJIH 0 -KBaHTOB B llHWeHH 

H Ha yqacTKe nyTM ,110 KBaHTOMeTpa ( £ = -i/0,95); Q - G'.HCJIO 

aifxI>eKTHBHblX KBaHTOB, 3aperHCTpMpOBaHHblX KBaHTOMeTpou BHJihCO-

Ha; f - K03cMlHL\HeHT, yqHTblBaJOUIHK IlOTepH !Jr -ue30HOB H3-3a 

pacna,1.1a ~ OT H,1.1epHblX nornouteHH~ B cneKTpoueTpe ( f.:::::. 0,62); 

F - aiMJeKTHBHOCTh perHCTpal.\HH Jr -Me30HOB cqeTqHKauH, BXO.lUl­

lllHMH B 11 MaCT~11 
( F = o, 9). N,g - KOJIHG'.eCTBO H,1.lep MHlileHH 

Ha I cu2. 4McnettHoe. 3HaqeHHe Blipa11teH1rn( f e/(r ol;:;_F cJt-cr df,;r 
6epeTcR 113 pacqera MoHTe-Kapno. 
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nonyqemme 3HaqeHHH ;n;11cMJepeHL\HaJ!hHblX ceqeHHM WOTOpOllt,1.le­

HHH Jl"+-Ue30HOB Ha H,1.lpax npe,1.1cTaBJieHbl B TaOJIML\e I. OHM 6bl.1U'l 

HCilOJih30BaHH ,ll1UI pacqeTOB Z:;<f>, cu. JieByJO qacTh BHpa>Wmrn (4) 

Ha pMc.3 npe,1.ICTaBJieHa t -3aBHCHMOCTh Z~ ,1.IJIH HCCJie,11yeublX 

H,1.lep. KaK BM,1.\HO H3 PHC.3 nonyqeHHble Ha.MM pe3yJihTaTbl no 2"'16 
He HapywaIOT 06111ero xo,11a KpHBblX, nonyti:eHHblX B SLA C-e [6] H 

pacTyT c yBeJIHqeHHeu It I . 8To roBOPMT o TOM, qTo Z :;,<f., 

He 38BHCBT OT 3HeprHM HaJieTaIOU1ero WOTOHa B MHT6pBaJie OT 2 

,110 16 raB. 8TOT peayJihTaT Hax0,1.\MTCH B rrpOTHBOpeqHH c rrpe,1.lcKa-

3aHMeM VDM • 

0TCYTCTBH6 38BHCMMOCTM 3cMJeKTHBHOro qffcJia HYKJIOHOB OT 

Er, rro,1.1TBepi!t,11aeTcn H ,1.1attHblMH ,1.1pyrHx aBTopoB I 221 , KOTOpble 

Hccne,1.10BaJIH rrpouecc 0 A - ..7i"./1
1 

Ha pa3HblX H,1.1pax B 06-

nacTH Er = 3,2 + 8,6 raB. 

8KcrrepM11eHTaJihHO nonyqeHHaR A-saBHC1urncTh ,1.\JIR 2.¥ 
BuecTe c 011eHKaMH T60PHM rrpH IlOMOlllH (4) npHB6,ll6Hbl Ha PHC.4 

H B Ta6.1ll'lUax l. B cnyqae Er = 2, 95 H 2, 05 raB H 

I t I = 0,58 ( I'aB/c)2 3KcrrepHM6HTaJII>HHe TOqKH y,1.10BJI6TBOpHT6JihHO 

COBilaJIM c pacqeTHOU KpHBOH. PacxOllt,1.leHH6 M6llt,1.ly TeopeTHqecKHMH 
l 

M aKcne pHuettTaJihHblMH pe synhTaTaMH npH It I :;:; 0,3 (I'~B) npo11c-

XO;n.HT, ITO-BH,llHMOMy, OT Toro, qTo qHCJIO KOHeqHblX COCTWHHM« H,1.1-

pa MeHI>we, qeM B nepBOM cnyqae, r,1.1e I t I 60Jih1Ue [l ,5] , 

J!HOO H3-3a BJIHHHHH npMHL\HITa IlayJIH [I] • 

OTHOIUeHHH ceqeHMH o6pa30BaHHfl Ji / ./7 + Ha HYl<JIOHax HCCJie­

,1.\ye:AblX R,11ep: 

_ c . f{-rrA --=-Ylfi % ~. ti.!.!f. frt-r~n-- .. rl'J (I4) 
1< - - N c1,; r.+Jf') N c¥ o16 /rp-.ll~,, J ; - /'(A ~./I olf' I' cit' ( G 
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ITPH 13r = 2,95 I'3B ITPHBe,ll.eHbl Ha PHC.5 H B Ta6mtue l, BMeCTe 

c aHaJIOI'H'lHblMH pe3yJI:&TaTaMH paOOTbl [ 6 ] • 

8Tl1 pe3yJI:&TaTbl ,ll.8JOT B03MOlKHOCTb oueHHTb ITapaMeTpbl pac -

rrpe,l\eJieHHH By,ll.ca-CaKCOHa (6). J(JIH JierKHx H,ll.ep Be. - Cu OT­

HOllieH11e f(. !TOCTOHHHO H paBHO 0,32.:t0,015 KaK H B CJiy'lae ,ll.eti­

TOHa [6] • !(al\ Bl1,ll.HO 113 (14) ,ll.JIH 3THX H,ll.ep Bl>ITOJIHHeTCH COOT­

HOlliett11e ( Z:'/N )"( N'>tf> / i!=nf> ) '.'.::: l • T.e. ITJIOTHOCT:b 

HeHTpOH-ITpOTOHHOro pacITpe,ll.eJieHHH B HHX O,ll.l1HaKOBa. 

B CJiyqae THlKeJiblX H,ll.ep .//; }! p~ Belll1'lHHa !< < 0,32. 

Tipe,ll.ITOJiaraeTCH, 'lTO 3TO yMeH:&llieHHe CBH3aHO c }!3MeHeHMeM ITapa­

MeTpOB H6HTpO-ITpOTOHHOro pacITpe,ll.eJieHMH B THlKeJiliX H,ll.pax. 

Pe3yJI:&TaThl oueHoK, ITOJiy'leHHble M3 3KCITepMMeHTaJI:&HblX ,ll.aHHblX M 

BhlpalKeHMH (4), (14), ITPHBe,ll.eHbl B Ta6JIHUe 2. ~3 ITOJ!yqeHHliX pe-

3YJ!bT8TOB CJie,ll.yeT, 'lTO Ha ITOBepxHOCTH THlKeJiliX H,ll.ep HMeeTCH 

60J1:&llie ITPOTOHOB ITO cpaBHeHHIO c Hei1TpoHaMM. HaITp11Mep, ,ll.JIH Pfo 
ITpH Qf = Q ,,_ HMee1.1 R. p - /2.,, =(0,35;t0,I3)fm , 'lTO 

corJ1acyeTcH c oneHKOii 0,2 f...., , IToJ1yqeHHOi1 ,ll.JIH PC, EeTe 

H CeueHcou f 23] • 

B ITHTOH rJiaBe 

( 3 ) Ha H,ll.pax /3e.. , 

Er = 2,17 I'3B H 

CO,ll.epllaTCH pesyJI:&TaTbl HCCJie,ll.OBaHH~ peaKIU'IH 

C. , .,,It , 8 , ~ H fJ~ ITpH 

/f / = 0,5 (I'3B/c>2' fl 6 •24] • 

0,ll.HHO'!Hbl~ 'l -Me30H perHCTPHPOBaJICH raw.ia-cITeKTPOMeTpOM 

ITO ,ll.BYM iJ!OTOHaM Ha KOTOpble OH pacITa,ll.aJICH. YroJI ol... MClK,ll.y OCH­

MH ,ll.Byx KaHaJIOB CITeKTPOMeTpa OITpe,ll.eJIHJICH KHHeMaTHKOH pacITa,ll.a 

'l -uesoHa H 6blJI ycTaHOBJieH Ha 37°. CneKTP uacc ,ll.ByxiJ!oTOHHillt 

CHCTeMbl f CM. (II)], ITOJiyqeHH~ Ha H,ll.pe (.. , ITpe,ll.CTaBJ!eH Ha 

pnc.6. IIocJie Blf'IHTa!'lmI iI>.11s.II'lecRoro il>OHB, <Ix>PMB ROToporo 

anpoRC.IIM.HpyeTCJI il>Y!'IRUHeit q . ex p(-6t41)-c I H3 H3MepeHHH ITPH 11Ha­

pyrneHHOH11 KHHeMaTHKe, CM. pnc.7, OITpe,ll.eJIHJICH BblXO,ll. O;ll\iHO'!Hb!X 
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i- Me30!IOB. ,llaJiee, rrpH ITOMOll(H BhlpalKeHHH (13) OblJIH oueHeHli 

3iJl<PeKTl1BHI>e ceqeHHH IJ.>OTOPOlKAeHHH 0,ll.l1HO'lHOrO i-Me30Ha Ha H,ll.­

pax (CM.TaOJIHUY 3), ITPH 3TOM Obllll1 yqTeHli ITOITpaBKl1 Ha BK~a,ll. 

ITpoueccoB (12) B ynpyrnii ITl'!K i-Me30HOB (13% H 2%, COOTBeT­

CTBeHHO), KOHBepCHIO pacITa,ll.HblX '6'-KBaHTOB (33% + 39% B sam1-

CHMOCTH OT Ml1llieHH), aiIJilleKTl1BHOCTb HCfl0Jl:&3yeMb!X cqeT'!l1KOB 

95%), ITpocqeTI> perHCTPHPYIOll(eH arrITapaTyphl (3% + 5%), ,ll.OJIJO 

pacna,ll.a 'l _.,,..Zif' (38%). 

l!JIR OITpe,ll.eJieHHH BeJIH'lHHbl .J/:;cp) CM (5) H Ta6JIHUY 3) 6liJIH 

l1CITOJ!b30BaH1' ,ll.aHHble paOOTbl [ 
251 ITO <j)OTOpOlK;lle HHIO z -l.!e 30Ha 

Ha BO,ll.opo,ll.e npn £0 = 2 raB H /ti= 0,16 + 0,35 (faB/c)2. 

EhlJIO ITpHHHTO '!TO 

rjf ( K' p -- 1 p) = co, 71 .:t 0,14) t0r@B )2 
ITPH 

/t/ = 0,5 (I'3B/c)2 

Ha ocHoBaHHH noJiyqeHHb!X aKcITep11MettTaJ1:&HblX ,ll.aHHb!X ITO A :;c/> 

ITPH ITOt.IOll(H BhlpallteHHH (5) 6blJIH oneHeHbl 3Ha'leHHH rt 'l B 3aBHCH-

MOCTH OT OTHOllieHHH ceqeHH~ WOTOpOlK;lleHHH 'Z -Me30Ha Ha He~ -

TpOHe H ITpOTOHe R. • Pe3yJI:&TaTbl ITpvIBe,ll.eHbl B TaCiJIHUe 4 H Ha 

p11c.8. Ha p11c.8 TaK lite ITpirne,ll.eHli oueHKH d'l. ITOJiy'!eHHble ITPH 

ITOMOll(H Bblp8lKeHll!H (8) € cnyqae 13 = 0, (3 = - I0,24° 

( 3Ha'!eHHe yrJia, Bh!TeKa10mee H3 KBa,ll.paTH'lHOH MaCCOBOH cpop1q­

J!bl) H 13 = - 23,17° (3Ha'!eHHe yrJia DblTeKa10mee H3 JIHH6UHOM 

M8CCOBOH IJ.>OPMJJ!bl). 3alliTPHXOB8HHaH odJiaCTb Ha p11c.8 COOTBeT­

CTByeT oueHKaM 6'z co 3Ha'!eHHHMH yrJia /3 • OT - 18° ,ll.0 

- 31. 7°. BblTeKaIOlUl'IMH H3 ITOCJie,ll.HHX 3KCITep11MettTOB [
26-291. 

TioJiyqeHHble H8MH 3KCITep~MeHTaJI:&Hble pe3yJI:&T8Tbl (CM.pHc.8) 
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He npOTl'lBOpetiaT npe;l{CKa3aHH!O MO;l{emi KBapKOB MR <ti B CJiyqae 

KOr;l{a yroJI fa 6Jil130K K 3HatieHl1!0 -30° np11 YCJIOBl1H, ecJil1 

R ~ 0,4, '!TO TaK Ee COBila;l{aeT c npe;n,cKaaaH11eM MO;n,eJIH KBapKOB[3Dl 

0THOCl1TeJI:&HO R. HldetoTCR Tami:e 11 APYJ;'11e TeopeT11tiecK11e 01.1eHK11. 

,1lapa, Ba~CKOmf?a l3I] H J{eJIJieTa [321, OTKy;l{a CJie;l{yeT, '!TO 

= 0,4 (31] l1 = 0,6 [32]. 

B 3aKJIIO'leHl1l1 CqiOPMYJil1pOBaHbl OCHOBlible peayJI:&TliTbl ;l{l1CCepTa-

1.11114. 

Ilp11 BblnOJIHeHHH ;l{aHHO~ pa60Tbl 6blJIO npo;l{eJiaHO CJie;n,yto~e e : 

a. Coa;n,aH MarHHTHbl« cneKTpoueTp ;nJIR per11cTpa1.11111 

aapREeHHblX Jr -Me30HOB 11 npOTOHOB[ 10, 1:1.]. 

6. Coa;l{aH raMMa-cneKTPOMeTp ;l{JIR per11cTpaI.1HH He«TpaJI:&­

HblX Me30HOB t 'l 0 (Ji 0
) no l1X pacna;l{y Ha :<_ O [ I<., 17] 

B. J.1ccJie ;noBaHbl n po14e CCbl qiOTOpOll;l{eHHfl o.zurn O'!HblX JI... H 

Jl--MeaoHOB Ha fl;npax H2 (c" H," - c) , 13e.. , C , .Jlt, e_, , ~ 
u PG npH Er = 2 H 3 raB 11 It/ = 0,3 11 o,58 (I'aB/0)2[<0-.l,i]. 

r. J.13ytieHbl peaKI.~Hll qiOTOpOE;l{eHHR O;l{HHO'IHOI'O 'Z° - J.le30Ha 

Ha fl;l{pax Be.. ' e. ' .tft ' C<t ' ~ ' /J6 llPH Er = 2 I'3B l1 

It/= 0,5 (I'aB/c>2L9, ,,, 24·1 

IlpH 3TOM 6b1Jlll noJiytieHbl cne;l{ytoIIUle peayn:&TaTbl: 

I. Pa3pewettHe MarHMTHOro cneKTpOMeTpa no HMnyn:&cy 

6blJIO AOBe;neHo AO ~ I,5%. 9Toro y;l{anoc:& AOCTH'I:& 6naro;napH He 

COBCeM 06bl'IH0MY peEHMY BKJID'leHHR Jll4H3 [IO,II] • 

2 • .1lJIH ll3MepeHHR HMilYJI:&Ca tiaCTlll.lbl B cneKTPOMeTpe 6blJ'.H 

co3.z(il.Hbl ro;l{OCKOnbl g, SL 93 , KOTOpble HMeJIM 6oJI:&wyto pa6o­

'IYD noBepxHOCT:& l1 06Jia;l{a.JIH BblCOKO« a~eKTHBHOCT:&D perHCTpalU'JH 

(97%). ITOCKOJI:&Ky Ka~;l{li~ CtieT'IHK ro;n,ocRona qepe3 rHyTbl« CB6TOBO;l{ 
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!IpOCMaTp11BaJICH OT,l\BJI:&Hb!M ~3Y' cneKTpOMeTp CM Or pa60Ta1·:& n pH 

60JI:&m11x aarpy3Kax [rzJ. 
3. ~06aBJieH11e ro;nocKona 92 ;naJIO B03MOlltHOCT:& Bbl;lleJIHT:& 

11CTl1HHble C06blTl'lR 11 CYll\8CTB8HHO COKpaTHT:& nporpa1rny pactieTa 

HMnyJI:&Ca tiaCT11llbl Ha aBM [II] • 

4. l3b1JI coa;naH ra30Bbl!A noporOBbl!A qepeHKOBCKl1ii C'l8T'll1K ;JJ;JIR 

cenapa1.11111 qaCTl'lll B OUJiaCTl1 11MilJJibCOB (1,7 - 4) I'3B/C. HeCMOTpfl 

na TO, '!TO C'l8T'll1K paOOTaJI no;n, ;ZJ,OBOJIJ>HO illl1p0Kl1M nytIKOM 11 B 

BH;nHMOIA 06JiaCTl1 CBeTa, KOTOpb!~ per!4CTPl1POBaJICH O;n,HllM ~3Y-30, 

e ro pa3peme Hile 6b1JIO ;n,oBe )(eH o AO a P., , ~ ~ 2. 10-3 11 aqxpe KTH B­

H OCT:& per11cTpa1.11111 np11 3TOM COCTaBHJia -·99% [I3J. 
5. Eb1Jil1 11aMepe1rn BpeMeHHble qmy1~Tya1.11111 $3Y-30 11 tta~;neHbl 

OilTHMaJI:&Hble pellt11Mbl pa60Tbl 3TllX ~aY. 3TO n03BOJlllJIO 31),xpeK'"l'lBHO 

paa.nemin tiaCTl'll.lbl no Bpe1.1eH11 rrpoJJe'.ra, '!TO 3HatI11TeJI:&HO pacw11 -

PHJIO llMilyJI:&CHbl~ ;nHalJa30H pa60Tbl Cil8KTpOMeTpa 11 ,Zl;OBeJIO ero OT 

0,8 ;l{O 4 I'3B/C (I4J [II] • 

6. Enaro.napR co3;naH11to GblcTporo BpeMettttoro KaHaJia B raMMa­

-cneKTpoMeTpe, ero paapematoll\ee BpeMH yAanoc:& ;noBecT11 AO 

4-5 HceK. 3TO n03BOJIHJJO YB8Jll1'111T:& 3arpy3KyBcneKTpOMeTpe, He­

CMOTpH Ha HaJil1'1118 3Ha'll1T8Jl:&HO« np11Mec11 CJiytia!AHblX COBila;neH11JJ. 7, l6] 

7. J.\JIH onpe;neneH11R siJ.xj)eKTl1BHblX cetieH11~ HCcJie;l{yeMb!X npo-

1.1eccoB 6blJIH pa3pa6oTaHbl nporpaMMbl pactieTa MoHTe-Kapno, .11ocTa­

TO'IHO 3KOHOMl1qHble c TO'!Kll 3pettl!H MaWHHHOI'O BpeM8HH[I8, I9]. 

8. nonytieHHble H3 pe3yn:&TaTOB peaKI.111~ no ~OTOPO*;l{eHH!O 

Ji+- 1i1eaottoB Ha H;l{pax 3HatieH11R i~t> BMecTe c AaHHblMH SLAC--a [6] 

roBopHT 06 OTCYTCTBHH E - 3aB•!CHMOCTH AJIH i! ¥ B o6nacTH 

Er'::: 2 - 16 I'aB. 9TOT pe ayJII>TaT npoT11BopetI11T npe;l{cKa3aHHJO 

MO,Zl;8JIH VD /'1 , CCJill MM8CT M8CTO r II W -;llOMHHaHTHOCT:&[Z?)J 
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. 9. naHHble no <l>OTOpOlK,l\eHHID Jr-Me30HOB Ha R,llpax nplll 60JJhWl/lX 

/t/n0Morn111 C03AaTh y.110BneTBOPHT8JJhHO cornacyID~JIDCR c 3Kcne­

p111•iettTOM MOAeJJ:& HeKorcpeHTHOrO qJOTOpOlK,l\eHHR M830HOB Ha R.l\ -

pax [20J ·-
IO. Ha OCHOBaHl/ll/l pe3yJJhTaTOB H3MepeHl1ti peaKUl/lti qJOTOpOl!\AC­

HHR Ji~ 11 Ji--MC30l!OB iia RApax y:Z1aJJOC:b c JJJlJWetl TOlJHOCThID, no 

cµaBHeHHID c pa6oToti SL A C. -a [61, oueHl1Th pa3Hllll.IY B naµaMeT­

pax pa~npe,11eJJeH11lH npOTOHOB Ill HetlTpOHOB B 1'RlKeJJblX R,llpax 1 H 

pt [21]. 

I I. llo noJJy'leHHblM ,l\aHHblM np111 H3Me peHHlll pea1c1.11t1H iJioTopo;;c,n.e­

HHR O,l\l1HOlJHOro 1°-1.1e30Ha Ha H,!!.pax 6b1JIO oueHC!IO nOJIHOe CCIJCHl/le 

B3aHMo.n:etlcTBl1H i"-Me3otta c. HYKJJOHOM B 3am1m1l.!OCTll1 OT R [OT­
Hoc11TeJJhHO R CM. cs1 )] f241,[9J. 

J1oJiylJeHHble .n:aHHblt: COBnaJll/l c COOTBOTCTBJIDll\llMl/l 01.\CHKaMl/l 

a,l\,l\l1Tl1BHOtl MO,l\CJill KBapKOB, B CJiyqae, ecJll/l yron 1 x -CMCWl/l -

BaHHH 6Jll/130K K - 300 H P.. ~ 0,4. 

OcHOBHoe coAeplKattllle ;LJ,lllccepTa1.11111 ony6JIHKOBaHo B pa6oTax 

[9-21], [24t BblITOJJHOHHblX B Ep<l>li B 1963 - 1 974 r.r. 

Bee noJJylJeHHble pe3yJihTaTbl Ob1Jll1 OOCJlK,l\CHbl Ha ce1.111Hapax 

~peBaHcKoro WH3111JecKoro HHCTHTyTa. 

Pe3yJJhTaTbl no iJioTopoJK.n:eHHID Jlt-Me30HOB Ha H,llpax 6blJllll 

npe,llcTaBJJeHbl Ha AelK.n:yHapo.n:Hotl KOH\f)epeHUllllll no B3al/lMO,l(CHCTBlllHM 

nneKTpOHOB Ill !fJOTOHOB npH BblCOKOi1 3Heprnlll B KopHeJIJJe (ClllA) B 

I97I ro.n:y 111 Ha '.'J Mex.n:yHapo.n:11otl KOH\f)epeHl.llllH no WH3HKe Bb!CO­

KlllX attep1·11i1 111 cTpyJCType a.n:pa B .Uy6He (CCCP) B 1971 ro.n:y Ill 

BOWJill B penopTepcK11e ,l\OJCJJa,llbl, ,l(OJJOlKCHHble Ha 3THX JCOH~peHUl/lHX. 

Pe3JJlhTaTbl no ij>OTOpOlK,l\CHHID r(- MC30HOB Ha R,l\pax 6blJJlll npe.n: -

cTaBJJCHbl Ha XY MelK.n:yHapo,l\Hoi1 Kottwepett1.11111 no <Im3HKe BblCOKlllX 

3Heprllltl B EaTaBHH (CillA) B 1972 r. KpoMe Toro, aTa padoTa 6blJia 

-TS-

.n:onolKeHa Ha cecc11111 AH CCCP B OKTH6pe 1 9~2 r., a TaKJKe Ha 

• .leiK.n:yHapO,l\HOM CCMlllHape no 11 B3al/lM0,l(CHCTBlllHM lJaCTllll.\ BblCOKOH 

:rneprllllll c R,l\paMlll Ill HOBble a.n:epHOno.n:o6Hble ClllCTCMbl 11 B 111'~-e B 

ceH'rR6pe ... '973 r. 

06'Iie,l\11HCH Hblti ,l(Ol{Jla,l( no lj)OTOpOllC,l\CHHID .Ji7 Ji- l1 Z0 -M030!10B 

tta a.11pax 6blJI npe)1CTaBJieH Ha ceamrn OT.n:enett»H <l>1t13111Co-1.1aTeMaT»'l··;cK11 

HayK AH ApM.CCP B OKTH6pe 1'973 r. 

II - ..r .. t CII-I2 
111

1 
112 - O'laui•H ian11rn1 

u3 - mrnn •P•Ol"o cnenpoue'tp' 
11 1213 -IU).Ll.1•1opM 
1,2,J,it - clf91111u narmoro cncictpoll')tJ'& 
T - wmn• 
5. + s. - rpa:rnplW• C'IOT'tllXll 

c, ~ c, - ruocao1t11 
L, L 1 - 16l'llMTllUI .lllll:Jll Ill -16 
1

1 
1

2 
- o.n•coBD&.aruu11• c'leT'(llC• e - n.:ao•I noporo•I 'lepel.IO.CHI C'llJ'lllt 

C. - 'lt'PffKOlllCUI C'lrT'lllt aouoro nor.1ur1111" 
{ - UH'IOllrTP 

UCf":uf 

P11c.I Cxeua aKcnep11MeHTa. 
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JI •. O.MpaMaH, A.O. AraHhHHU, r.A.BapTaneTHH, A.H. Jle6e'ABB, 

8.r.Myp~fiH,A.r. Xy'AaBepAHH, JI.C. Xypmy'AHH 
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A.r. Xy.n;aBep.n;HH. 
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HiUI f;V - B3aKMO,Z(eltcTBKH11 
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