
n-,~ 
OB'bE~HHEHHJiA HHCTHTYT H,l.lEPHYX HCCJIE~OBAHHA 

TIAPl{l1UKl1H 
CTaHKCJiaa CTenauoBKtl 

Y ~K 539.141 

15-85-65 

OTIPE~EAEHHE ~Al1H~ PACCEHHHH HEHTPOHA 
HA HEHTPOHE 113 l1CCAE~OBAHl1H PEAKUl1H 

3H(t,n4He)n, 3He( 3He,p 4He)p, 3ffe(t,p 4He)n 

CneuKaJibHOCTb 01.04 .01 - 3KCnepKMeHTaJibHall <pK3KKa 

AsTope~epaT AHCCepTaUHH Ha COHCK8HHe yqeaoa CTeneHH 

K8HAHA8T8 ~H3HKO.-M8TeM8THqeCKHX H8YK 

) 
'\,()/ 

fly6lia 1985 



Pa.6oTa BbUIOJIHetta B JI~opaTopim tten7:pimtto~ \PH3HKH 
061,e,I1atteHHOl'O_ WiCTHTyTa ro:i,epHhlX HCCJl6,I\OBaHKn. .,ny611a. 

Haym-iufi py~OBO,I\HTeJib 
.~OKTOp ecTeCTBeHHhlX HayK 
J.Jpoqieocop 

QqiH~~aJibHbl~ onnoHeHTbl: 

,I\OKTOP.4JH3HKO-MaTeMaTnqecKmc HayK, 
CTapwHfi' Haytnibllt 'COTPY.I\HliK 

. · ,I\OKTOp 4JH3HKQ-MaTeMa');'HqecKl1X ttayK, 
qTapwHfi ttay~ COTPY.I\HHK 

.S~Kil!i 

_B~B.KoMapoB 

·· H.Ji.Bap11T 

~e,Izylllee npe,i;µipMTHe ~ JlettHHrp~CKHfi · rocy,riapcTBeliHbltl ymtaepcTHTeT . 
· · l-lM,.A,.Jl,.)l\11,a.Hoaa · · · · · · 1 • • 

3~Ta ,I\H~cepTa.qHH cocTo~TC.fi "tU-:, · 00l · !985 ro.n;a> · :· 
B • It lo" qac~ Ha_ sace~aHHH cne~aJIH3HPOBaHHQI'O COBeTa ,ll. 047.0L05 · 
npH Jla(56paTOpHH HeJ;\TpOHHOH 4JH3HKH H JiooopaTop»H M6PHhlX peaK~HH . 
Q61,e,I1HHeHHOl'O HHCTHTy-ra .fi,I\epHhlX HCCJl6,I\OBaHHH {r.)zy6Ha, MOCKOBCKM 
o6JiaCTb). ' .. 

C ,I\HCCepT~He~' M. Ol!UiO Oj¥iaK. OMHTb' .01 6H6JIHOTeKe OHffii 
ABTopeqiepa,T paaoc.n;aH '£,XtO "· · . · !985 r. 

Y,qeHbJfi ceKpeTapb 
cne~HaJIH3HpOB8.HHOl'O COBeTa 
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'O.Btl\Afl 'XAFAfITEPHCTiiHA . p AEOTU 
. ·-\ .. . : . - ' 

.·• .. AKTVBJibHO.CTb . TeMot. 'HecMO;IJ.if Ha 3HatJHTeJibHbie' y~neXl-1\ TeO~lf. KBap:
KOB a- npHMelieHmt• K. cpHSHKe a,rwottoa; _nocie,n,oaaTeJibHaJi TeopHR H,D.epHb!X , , 

-. .- - . . ' _. . . , - . . . . .•• ' .- ' . - ~ . . . ·.t 

CMJI . Bee ell\e. OTCYTCTByeT. CYI1l6CTBYJO!Jle~ JKe·, q,eHOMeHOJ!Ol'HtleCKOe. Oill-lCaHl-16 
' .H,D.eplih!X Cl-!Jl OCHOBb!BaeTC.fl Ha CBOHCTBWC .fi,I\6pHOl'O B31WMO,D,eticTBH.ft.:HSBJie..;.. 

KB.eMhlX Henocpe~cTBeHHO. ~a, sKcnepHMeHTBJibHHX ; JJ.~Hh!X. Ba~Mo,D,efiCTBH~ .. , 
ttyKJIOHOB npH Hl-13!0IJC3HeprlfflX XapaKTepHayeTC.fi ',IJ,JIHHaMIJ pacceHHl-lH 0:nn ~ . ' ' s' . ' -. ,_ .... ··· . .. . ' . . . .. ·. . .. 
a. pp • : a np:'. 'f paBHeH_Heii ~HHI! pliCCeHHlf.fi . HefiTP?.Ha. ~El: HfillTpO~~ O...nit c·' 
Qpp_ RA~ l-1'· 0. np !Ip~,D,CTaJ3lU{eT HHTepec ,11,JIJI: Bb!HCHeHii.fi npe,I\eJIOU BblllOJJ-: -
H6HH& npu~na aap.fi,I\OBOH HeaaBHCHMOCTH,!,fJIH sapR,l:IOBClltCHMMeTpIDl B': .. C:.: 

·.ffAep~OM B38.l-fMOP,eKcTBi;fH. OTOT aonpoc 'BbI3b!BaeT IlOCJie,11,Hee'. BpeM.Ft ace ·:···: .· 
-- . , ·. 60Jib~R HHT~pec~ O.n.HaKO •. H3Mepemrue . 3Haqeffi1Si- ,I\JIHH~. Cl n~. nee e~e pas-' 

· JmtlaIOTC.fi 6oJibWe~ t1eM o·6'l>.ftaJieHHble p8.3Jil-lllHh!MH·;aBTopa.Mlt omw6KH. sKc:ne~ 
pMM6HTOB ~ B TO BpeM.Ft .' KaK COBepmeHCTBOBaHH~ TeOpl-111 ll BIDrHC:JIHTEJJlbHbDC 
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, MeT0,11,0B Tpe6y.eT -IlOBblllleHHff TOtn!O'cia H3Mepe~an . O.nn. C 'JKeJlaTeJihHh!M . ·, 
paCWHpeHH6M Ha60pa MCCJie,D,iJBB.HHblX npoqeCCOB. • • . ... ;· . ·. • · . 

' . ' ; Uem, :. pa60Tbl 'coc'l'tiHT ~ onpe,11.eJieHHl-1 MHHhF paccenffi!R Het!Tp6Ha ·. Ha .• 
HeltTpOHe 113 HCCJJe,11.0B~HR-pEi~t! 3tt( t,n.4H_e Jn , 3He(3He.p4mi)p ; . · ~ 
3He(t;p.4He)n· • B op,1-1HaKOBmc K1-1HeMa-i'Ht1ecK11x·yc.iioaHHX noJIHoro OIIhlTa; . 
. HaYlfHa.Ft:HOBl-13Ha,pa6oTH 38.KJl!OtlaeTC.fi 13 TOM; wro iVJH HCCJie,11.0BaHl-lff 
M:-:, .·. B3ID!MO,ll.eltcTBHH a KOHetlHOM COCTOHHHK aj•e_aicq11nx c o6paaoaa:.: 
HHeM-. 3 ··.•,·. tlaCTHq paapa60,Ta.Ha Bb!COK03<Ixl>6KTHBHWJ MeTO,U.~rna · per1-1cfrpaqHH. 
,D,BytiepHblx, CIIeKTpOB (rL -, :.t, ), : c llOMOil\blO 3TO!t MeTO~K;i Bh!IlOJIHeH . -

, · IlOJIHhl£i 3KC~epiMim-r- Ha pe~.rn 3H( f,n 4tte} n . BhT6paHHhle · nap~eTpb! OOOTa 
. 06ecnet1l-!Jll-1 perHCTpaqmo B ,I\ByMepHOM:crieKTpe MaKCHMJMa,.OT nn'." B38.l-fMO-:- .. 

,11.et!cTBl-l.fi ✓B KOH6tlHOM COCTOffillil-1 '1-1. o-r,ii;eJieHHe ero OT· coc5UTH!t~ CBH30.H~ 
c: .I\PYI'HMH Mex!tliHaMru.ru. · · · · · ' •: · ::- ._·. ' ·· · 

.... BnepBUe ,I\Jffi: l-13BJl6tleHH.ft ,I\JIHHhl pa.cceHHl1H · He~~p~mi HS. Het\TpOHe 
Onn Ha6paHa CTB.THCTHKa (OKOJIO 30 ThICHtf:'C06blTl-l~). KOTOpast HaMHOl'Of 
npeilocxo,11,HT · cTaTHCTHKH .. ,11,pyrHx no,11,o~Hhlx. OIINTOB ~. Ila cpaaHeHHH sKcnepH-

, ,. .. . ~ -- - . ~ ;-· - . . . • , - ' • I _. ' . . -· . '. "#'. 

MeHTaJlbHhlX. cneKTpOB C Teop1-1ea Ml1r,I1aJia-,-BaTcOHa' H ·pact1eTaM11. B \. (SopHoa..: 
CKOM npK<5JIKlKeHKH . no'.nyqett_a ,ll,JrnHa pacceHHl-1.ft a.,;n~-.-15 'Oj) '0 cp..u: .;1,JISI 

.. HYKJJOHOB ii. ·so .·cocTOHHHH.'•lfuCTO CT~THCTHtteCKM OUIH6Ka Be.nHtlHHhl 
0.1111 cocTaBJI.RE:T-acero 0,3 q:,..u ~- .·: · ·· 
. . ,lvxn yqeTa CT.eneHH. BJIH.ftHl-lK 5He -,. COCTO.RHl-1.ft Ha qJOj>MJ Cil9KTpa B 

o6Jiac-rH, nn~ Baa.11Mo,11,e£1cTaH.fi .· B KoHe~HaM, cocToHHHH ,.··a a.HaJIOrKmmx: 
. - " \ . -- .. - - '" ~ . . . 

C. ·.·b.~ .:. '.'u~> ,.-:.,;;,. 'lie .. nt!.'JT.\·· tct1t:i:lf~!Z :tt r.~!".:•1.i'.rnll!~. 
• , lv . "• . . • 

·. G'4t" ;·,·•··,·r·••·A 1' ., ~- ~t·11.:; }tt!~~J,jC.fl ·;...._:_ 
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,'\ ". ycJIOBHIDC npoBe,JJ,eHhl. ,JJ,OnOJIHHTeJibHhle :rncnepHMeHTbI no pe~.RM He. +. He. 

H 3He -+ 3H · • · J,fa ,IJ,BYM~pHh!X cneKTIJOB aTHX peaICL\Hi\ H3BJietteHhl W!HHhl -
- ,S . • ' 

paccef!HHH O.pp H O.np . ' ,· - , - · 
_ IlpaKTHttecKM'l.JeHHOcTb. IloJIYtfeHlll,le ·B .Ha_cTO.fill\ei\ pa6oTe .riaHHble no 
)Vll1HaM0 N-N :..pacceHHH.fl B, COBOKyIIHOCTH c' peayJibTaTB.MH ,JJ,pyrHX 3Kcne-/ 
p!iMeHTOB'CYilleCTBe~ ,lJ,JIJlBbI.fICHeHH.R npeieJIOB BhlIIOJIHeHHJl_IIpHH~IIa 
aap.fl)J,OBQ!\,HeaaBHCHMOCTH HJIH aapJI)J,OBO!\'CHMMeTpHH B . .fl,IJ,epHOM B3aHMO,JJ,ei\-
CTBHH .- _:_ ' '. ' . ' '. - ., -. ' .\ 

MeTO)J,Httecirne p'emeHHH, Hai\,JJ,eHHbie npH C03,IJ,aHHH. ciieKTpOMeTpa, · 
•· . MOI'YT 6bITb HCnO_Jlb30BaHbI. B )J,aJibHenmiix,_qiyH,JJ,aM0HTaJibHh!X l'ICCJie,JJ,OBaHH~X 

• ( (aa,JJ,a1:rn 4 . 11 60JibIDero tlHCJia TeJI t KOppeJ!JlqHOHHb!e H3MepeHHR; 'HHTep
qiepeH~Jl TOl!i,IJ,eCTBeHHhlX qac-r~ Ii TaK ,JJ,aJiee) , a Ta!OKe B Hapo,JJ,HOM xoaHtl-
CTBe (He'1TpOHHhl'1 KapOTaJK B Heq>TepaaBe,JJ,Ke);' - / ,._ '.. J. . . 

· • · Anpo6aymi pa6oTbI. ·PeayJibTaTbI ~ccepTa.q~H- npe,JJ,cTaBJIHJIH~~;11::AO~Jia.;.. 
, • • • , I . • , . , ,, 

)J,hIBaJIHCb Ha'MeJK,D,yHapO,JJ,HOM CHMil03HJMe _nO·HaHOCeKyH,JJ,HOH 3JieKTpOHHKe B 
)],y6He, Ha 'cei.mHapax JIHg) Oill!H.··,OcHOBHOH ~q>l13l1tl8CKii'1 ',Pe3y"JibTaT mccnepH
MeHTa BKJIIOtleH B. -Ta6JI!ilt{Hhle )J,aHHhlei no JieI'Kl-lM MPaM AAaeH6epr-CeJIOBa H .·'. 

, ' ' - .. - - . .. ,' - / 

JiaypHTCeHa. . :J., - ,,,-; 

Hy6Jil1K8lJHH. n~ • MaTeP!1¥aM ,ri'Hccepra.qm.{ ony6JI!i!KOBaHO 6 netta'l'Hb!X 
pa6oi. .··~: · · •

1 
•, · • . __ _ 

06oeM pa6oThl. \ ,[\r1ccepTa.qmi ~ cocTOl'l; Ha sse,JJ,eHHJI, Tpex rJiasu ,; 
aaKJi10tteHiiH. B, iien CO,JJ,epJKHTCH 169 cTpaHHl\ MamHHO~cttoro TeKcTa , ; . · 

. : ----· \ -. . ~ .. ,... . . . . . . .. . ' ' .. -· 

BKJI!OtlM 7'Ta~JIH1\, 50: pHCyHKOB H CilHCOI<:•Jll1TepaTyp~ lil3 .!70 HaHMeHOBa-:-
HH!\. 

'"'-1· 

_,_., , .... ·, · - CO)].EPJ!{Alli1E · P ABOTH 

,Bo. BBe8eH!i1!1'~60CHOBaHa 8.KTYaJib,HOCTb. TeMbI·:-irncJie,JJ,OBaHHH;' ,JJ,aHa' 
~ xapaKTeplilCTli!Ka l\eJIK pa60TbI, o6cyJK.iieiio ee, Hayinloe -H rrplilKJia,JJ,HOe 'stta-
-_t{eHlile ~ ·• ' - ," - ·. ·.-. . - ' '. -- '.' '-... ·- I 

.. - B nepBOH riase paccMOTpeHbI OCHOBHhle· MeTO,lJ,hl onpe,JJ,eJieHH.fl ,IJ,JIHHhh'· 
pacceHHHJI . He'1Tpoiia Ha Hei\Tpotte Ctn..;:--'. 06cylK,IJ,ruoTcH -npnMhle MeTo,IJ,hl 

_ !ii HX aHaJIOI' - B38.HM;,JJ,ei\cTBlile B .KOHetJHOM COCTO.fIHlilH. OnHCaHhl OCHOBHble ... 
npoqeccbl, KOTOpb!e HCIIOJlb30BaJIHCb B:·pa3JlliltlHh!X a~cnepHMeHTBJC',IJ,JIH 

·Ol\eHKH HHTeHCHBHOCTH: nn- - B3aliMO,JJ,eficTBIIB~ ',[\aH o6aop ii11'TepaTypHb!X -
,IJ,aHHme no ~·sKcnepHMElHT.aJil>~' 3HatJeHlil.fIM_ ,IJ,JIHH paCCMHH.fl Cl.nn ~ KpaTKO, · 
H3JIOJK8ffil OCHOBHhle TeopeTHtteCKHe np!i!6JllillKeHlil.fl; MCIIOJ!b3J8Mb!e ,ll,JIJI · OITHca:... 

. - HHJI nh- > Baam,io,JJ,e'1CTBH.fl IlpH HHTepnpeTfil\HH. 3KCriepHMeHTaJibHh!X )J,aH:.: c '-
.. . ' . - ' ' ' - . - ---.,., . 

·-Hh!X.·'. _ .. _ 
BOBTOpoit'rJia.Be' o'nHcafia T~XH!1Ka 3KcrrepHM8HTa.' B H3Mepf:mmIX' 

- npHMei-i.ltJ!ifci. raaos1,1e MHmeH11' 3H · .11 3He"; KoHCTPYKL\HSI Ml-!meHH 0 H KaMep1,1 '-·· 
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pacce.RHlil.fl Il03BOJIHJia li!CnOJlb3~BaTb HX BO BCeM.~a6ope BblnOJIHeHHblX 3KCile
pHMeHTOB c B03MOlKHOCTbIO perHcTp~H He· TOJibKO "[JJIOCKHX"_; _Ho H "~po-
cTpattc-rse~"- cci6bITHH.·B TpeXtlaCTHtlHhIX IlpOl\eCcax. _ _ 

3apruKeHHh!e npO,D,yKTbI'peaKl\iin cneKTpOMeTp!i!pOBaJ!li!Cb.IlOJlynpOBO,IJ,Hl1-' 
KOBhIMlil. misepXHOCTHo-6apbeptthIMlil ,JJ,eTeKTopai.ni (IIIJ,!l.) • )J.JIH HaMepeHHH 
cneKTpOB He'1Tp0HOB npHMeHHJiaCb Bp9MHI!pOJI9THM ·. TeXHHKa; a B KaqecTBe · 

• l . • - . , "' . ' , -, , .· ,- ,, ~ ·-

Cl\li!HTli!JIJlfl~OHHl,IX cqeTtJ_lilKOB HCnOJib30BaHbI• Kp!i!CTaJIJibl CTlilJib6eHa B COtleTa-
' .•'. , ~ I , ' •--~ .· --o,,... -

Hlillil C !pOTOJMHOlKl-lTElJIHMH ·XP-I020. BpeMeHHM_ npli!B.fl3Ka K· l1MIIJJlbCaM OT Illl,iJ. 
l1 Cl\lilHTHJIJI.fl~OHHhlX ,JJ,eTeKTOpOB peaJilil30B8Ha C nOMO!llbl!J q>OpM!i!pOBaTeJien' 

_ ~ co cJ1e,IJ,JlltlHM noporoM: BpeMJ18MIJJlllTy,I1;1um -· npeo6paaosaT~ib ,. ocHOBaHHblti: 
• _·. H~ npHH~ne nepeKpb!Tlilff ,,1lMIIJJibCOB'. o6ecrretJHBaJI• ,Bb!C5JKYIO aru:pyaottHYIO 

· cnoco6Hoc:Tb- rrp,i_ co6cTBeHHOM _paapemeHHH 8 · ro-12 c . • . _. 
- PeI'lilCTP8.l\li!H ,IJ,BJMepHh!X cneKTpOB 3Hepr!i!H-Bpelv!Jl' n~oJieTa ,lJ,Jl.fl peaK~lill1-

3HCt,n.4He)n (HJIH 3HepI'lil.fl_:3HeprHH ,lJ,Jl.fl peaKl\111\ -3He( He,p4He)p l1 \_ 
'3He( t;p4He)n ) o'6ecneq~sa~T, ,lJ,JIH • Bhl6pa.HH9!1 reoMeTplilH OilhITa, _3Hattl1e · · '•. 
.IlOJIHO!\ Kli!HeMaTHKl-'l IIPOL\ecca. ,. 

B TpeTbeti · rJ1ase :·HaJioJKeHa nocT~oBia. :rn,n.atJH, -~poaH~~aHpOBaHhl 
'noJ1yqeHHble peayJibTaTbl H Heo.6XO,lJ,li!MhIE! 'K~HTpOJibHhl~ 3KCnepHMeHThl ,'onHcaHa 
IIpOl\e,n,ypa' Il0,IJ,I'OHKl1 ::'IKCnepHMeHTaJibHblX • CileKTpOB !ii Ollpe,JJ,eJieHlil.fl napaMe·- · 
Tpa ,lJ,JIHHhl:-pacce.RHlf.fl Hei1TpOHa Ha He&!TpO~e. IlpOBe,JJ,e~O cpastte"Hlile peayJlb-_ 
TaTOB pa60Thl c, HMeIOui11Mi1CH- JIHTepaTypHhrMH ,JJ,aHHhlMH- !ii cqiopMJ.irnpoBaHhl 
OCHOBHbie' Bb!EO,IJ,hl ,JJ,iccepTaqlillil. , , " .- , -_,. . , _ , -

. Onpe,JJ,eJieHHe O.nn c noMOlI\blO peaK~l1H 3Hct,n4He)n -cepbeaflo· 
OCJIOlKHeHO TeM, tlTO 3HepreTHtleCKHe cneKTpbl scex ttaCTHl\ cn~OlllHble, !ii .,· 

· CileKTp, 06yc.nOBJICHHblH · nn-. B3alil~OAei1C-;;BlilE:l~,'MOJKCT 6b!Tb 1-'lCKBJKeH -
·B38liMO,JJ,e&lcTBl1eM n -4He' • 11a ,IJ,8B.fITlil Kli!HeMaTHtl8CKlilX napaMeTpOB ,.·onpe,JJ,e-. 
Jl.fI!Oll\HX -- :rpeXtiacTliltJHYKJ peaKl\lilIO, TOJibKO nHTb HBJI.fIIOTCH_t!eaaimcHMhIMlil • --B -
HameM 3K-cnepHMeHTe 4:Kli!HeMaTH~ecKHX n~pa.MeTpa' 38,11.aIOTC.fl r:_eoMeTplileA . 

. ycTaHOBKH, a 0,IJ,HOBpeMeHHOe 113!.!epeHHC 3Heprlil&l ,11,syx qacTHl\ - en • c(.) 
~JI~ ·· ( p , "'-.) onpe.n,eJ1HeT eUle, ,JJ,sa·~ T~KHM o6paa'oM, sHeprHH O,Il,HOif qa~Tlill\bl 
OK8.3h1B8.eTCJl aaBlilC.RlI\eH OT 3Heprntt ',JJ,pyron: H C06b!TH.fl, COOTBeTCTBJIO!lll1e 
onpe,JJ,eJICHHOMJ TpeXtlaC;l1tlHOMJ Kattany p'eaK~lil; JIOJKaTC.fl Ha HeKOTOPYJO . 
KPHBJIO -_ · ~l1HeMaTHtJecKHH -JIOKyc. - ~lil3liltJ'ecKa.JJ 11~rpopM~lilH -~o)l.eplltl1TCH B 
pacnpeji;eJieHHl1 11Jl(?THocTH · co6h!TH&l -H~ KHH~MaTHt1ec~HM i!~KJ.'.COM. . ·· _ .. 
· _ LPaccMoTpHM,Me.xattHaM pea~&! 3H~t;~~efn, <He(t,p'1He)n"\ Ha 
.fl3h1Ke ,JJ,lilarpaMM. B _IlOJIIOCHOM npH6JIHlKeHHl1 pHc. I (a} I (6)'. Ha ,ll,11aI'paMMe 

'(a) lil306pBJKeH\ KaHaJI .-- B KOTOpOM npORBJI.ReTcsi nn".'. B38liMO,JJ,eHCTBlile' Ha 
( 6) - .. KOHKJPlilPJIOlllM&l 6oJiee · Beposrrlibl'1 npodecc ~ 06a, MeXaHlil3Ma Ha ,JJ,ByMep-,- . 

- ' ' . . ' ' - ., -- . ' ' ' ,, .. ' ·' . . . . . .. 
. HOM cneKTpe .KOHl\8HTPlilPJIOTC.fl B paaHhIX'MecTax Kli!HeMaTHtleCKOI'O JIOKJCa. 
MeXaHlil3M(a) HMeeT MaKCli!MaJibHJIO sepOHTHPC;b B T'o'ii:06J1aCTl1 KHHeMaT11tJec-' 
K~r~ Jloeyca, r~e ,JJ,Ba 'He'1TpOHa Bbl.1leT8KlT C OTHOCli!TeJibH~M lilMIIJJlbCOM; ·- -
. . ' ' .- .. . ' - ' _" •:__ ' '• 
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I. ;.(iiai,p8MM_I:,J: MeXaHl13Ma peaK~l1 . 3m f; rtHe) n. . ( B nOJU'.lCHOM npM6Jrn:. 
JKeH11H) ~·· IIoKasaHbl Kruianht peaKL\1'111,· KOTOphle OT6Hp8llTCJt-aKcne-

·. ' ' ' . . . .. ' ' ~- "- - ' . ' 

pHMeHTaJibHOJ:iycTaHOBKOJ:iB YCJIOBHltXIlOJIHOI'O OilblTa. 
, • • f ; ' •,~-

--~-. \ . 
paBHb!M HyJin, :· lITO, , c. ,l'.lpyro..i cTopoHhl, -cooTBeTcTByeT Ma.KCMMaJibHOH aHep
r11H COilpOBOJK'A~~l1X ··· . <iC-·-qacTHQ. MeXaHH3M( 6) ·. ~aH60JleEi BepOJtTeH ~TaM; . 
I',l'.18 OTliOCHTeJlbHM 3Hepr11,11 o.ii,HOI'O; 1'13 'Hel1Tp0HOB -11 . cl,, .;_qacTl1~ COOTBeTc' -, •.. 

. C'!'BYeT.· 3HepI'HH peso~aHCHOI'o,ypoBHJ'I 'p3/2 ,cogTOJ'IHHJ'I 5He-. Pacqe~a no1<a:.. ' 
3hlB0XlT,_.qTo BJil1J'IHHe COCTOJ'IHMJt_P3/z·Ha Ma}CCH_My:'.1 1 CB,IJ~aHHblJ:i cnn-;B3aH~ 

. MO,l'.leiicTBMeM B KOHetlHOM COCTOJIHHH; ,l'.IOJllKHO ·6b1Tb H93HatmTeJibHhlM. . : . • 

CocTOJ'IHHe Pr;2 JleJKHT. B. o6JI8.C~H C OTHOCHT~JibHoi 3HeprHeA ~5J~a1/ . 
H TaK ·xaK ere. nrnp11Ha: cocTasJIJteT • HecKOJibKO MaB, . OHO MOJKeT BJIHJtTb , Ha, 
cpopMy HCCJie,u,yeMoro IIHKa. : . .•. ·• . · . · 

· · MexaHHsM pe~HH 3He(f;p4He,)n. aHat111TeJ1bHQcJ10JKHeit (j:mc., 2) • 
• 3,1'.leCb .,l'.IHaI'paMMaM(a). 11 (6) .MoJKHo nocTaBHTb B _cooTBeTCTBHe ~arpaMw · 
(aLH (6) pHc. I , 11,JIR pe~11- 3H -~ .3H /Ha AHarpaMMax(r) H(A) np6.11BJIR-

.·, eTCJI npOM8JKYTQtlHOe COCTOHHHe .5li •' IIepe~O,IJ,li_ (,1'.1) 11 (e)· B peaKqirn . ' . 
. '· 

3
H + 

3
H ·3HepreTHt1eCKH HeBoaMolKHhl~ TaK ·KaK He 'MoryT npHBO,l'.l}!Tb K · ·' • ' · 

COCTO.llJHn 4He ~ Wi8.I'P8MMbl (JK) H (3 ), CBJl;aHhl. C KaHBJIOM 06p~osain1H :· ·. 
,l'.leiiTOHaB; KOHetlHOM COCTOJIHHH. KapT11Ha YCJIOJKMeTCJI ·- ecJIH; . ytlITT'h1B8.Tb . 

.,1 

j 
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! 

• 
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2: ,[tMarpaMMhl" MeXaH113Ma 
peB.KqHK. , 3tte."+ 3a 
( B IlOJil)CffOM • npH6jrnlKeHl!H) .,, 
riow&iH· KaliaJil,I . peaKqHl•l~ '·. 
KOTOphle o-r6HpamTcsi. aKcne;;, · 
JlHMeiITanbHoa ycTattosKol\.•, 

.• B. yCJIOBKJtX IlOJlHOI'O 

: :;,~e0TpOHos (B·cosn9AeHHK' c, ·· .J;; -tlacT.H~aMM} K3.,.p~a~l\ -~ + 3w ·· H.: -
. ·,3He·+ 3tt. ~ IIOCKOJ1bKY

0 

J)83ID!tlllble .MeXaHK3Mlil He:.. P83P,eJIJlllTCJ'l,B 06JtaCTH 
KHHeW1THt1ecKHX. nepeMeHHHX~ .. ,. ; . . . · · , · ·. . . . 1 . 

. ' PesyJI1>TaT1i1 TeopeTHtleCIOI_X pacqeToa:AJIJt .. 'l'peXtlaCT~tlHUX peaK~lf ' ' ' 
3aBHCHT OT·. ~pe,l'.lnono;,iceH11Jt ;, tiTO <f1opMa MaKCHMj'Ma • . o6ycJioBJieHHoro B3SMMO- ·

.•. ,l'.leiicT~l!e~ HyKJIOHOB B KOHetrnOM COCTOJ'IH~H,' He HCKSJKaeTCSi B3aHMO.D,8iiCTBH~ < eM; c:· TpeToelf 'qacTHqeli ~ . ' ' .· ! .· . ' ' . ' .. •. ' ; 

MeTOA cpaBHeHHJt,.npep,110JIOll\'.HTeJibHO., 'HcnpS.BJilteT·aTOT ·uep,ocTaTOK 
.Teop11H; -npH ycJIOB~H, t1To Ba&1t.10.n,e~cTBl!e-n:X ( X~-TP~T~H ,tlaCTHQai. 
/HanpilMep, B peaKqHH A + .B :" X + nn ,} K,D,eHTHlfflO C B3aHMO,l!.eRcTBKeM B 

KOHetlHOM COC'l'OJ'IHlUI p -~_·x • rp.e X - CHMMeTpHtlHOe no aap.lf)IY JW)O X • 
'aTo 'YCJIOBHe 'onpe,l\eJieHHO .BHIIOJIHJteTC:Jf AJlfl pea~H. : D ( I'\ ,p 'rnn' 

D (p ., n)pp (6ea ~eT~ MHOI'OtlaCTl!tlHb!X CHJI) .:TB.Kol\ cwryaqHH. a 
CJiyqae peaKI.\H8 '.3H .+ 3H · w ¾e + 3ne· ~enocpep,cT~e,rno He Ha6JIDp,aeT-

CilHHOBUe COCTOJ'IHHJI qacT11q. B perutqHH 3He + .3H ,:: napa np 'M0lll'.8T ttaxo:.: 
~ ,I\HTbCJ'I KaK\B CHHI'JieTHOM; TB.K,,11 B 'I'pHTIJieTHOM C:~CTOSIHHJ'IX; KpOMe TOI'O, ; .· 

. 3,1'.lecb · ( B OTJIHtlHe QT gea.KQH~ "H.·+ 3H J a gas~HtlHhlX i::Jiyqrurx npoJIBJIJteTcJt 
He ,TOJibKO cocTOJtHl!e· He, Ho; H cocTOJtHl!e LL· • CJiolll'.HocTb MeXaHHaMa· ·~ 
, npoqecca 

3
He .+ 3tt ,l'.leJIB.eT npo6JieMaTHtlHbIM · onp~AeJieH11e 'AJil1Hbl pacc~HHHJI _ _,' . 

.. ~, · ~ CJ'I .- , 0AttaKO pea~Jt . 3H +. 3w . Taue: ~o1co'A1'!T c TOtlKH speHl!Jt HCllOJlb-

. ·11 :, \ r . 30BaHHJ'I MeTo.i,a~.c. paBiie.Hl!R,, :n·o···c,.KOJI .. bKY: p -. ~ .. ..:B38.11M·O.Ael\.' Ci'BH.e n.p .. ~ H.H3·. K.'. ~x 
·. : SHepI'HfiX OtleHb IlOXOlll'.e Ha n - d., . -B3aHl,40p,eRcTBKe npH Hl!3KHX sHepI'H"-
• ;' 0 . ll)C .)fuTe~eCHO• 6hlJIO .pacmHplm, M8TOA, cpaBlieHHJt_,. P,06aB~B P,aHHble. no:. , 

I 
... . pe~H ... He .+ 3H ·· • · IlpH 3TOM, KpoMe npoBepKH· MeHee · cTporoR. aapH,D,o-

0. nn' , . ; : Haripl!Mep, nyTeM IlpltMOI'O cpasHeHHJ'I ·o'AffOMepHhlX cneKTpOB 
~ ~ .. 

''i -~·C 

' . . BOA c11~eTpKH H,D,ep~ CHJl~O~~anacb 'Cl~,BOSM?lll'.Ho8. npo~epKa ,H IIJ>HHI@na 

·• .·•. · sapH,Ito:so:l aesSJmolilllo.o~ H,Itapma: OM, 

"f.=:: :;.-- ' '.'4 
;l 
I.,' 

; j 

·, 
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)vrSI pactreTa KHHeMaTHKH peruazyrn HCilOJib30BMaCb · nporpaMMa,' Harm-. 
caHHM Ha ocHoae .cf>oPMYJI. OJibCetta. ' · ,. 

.QayilepHb!e '. cneKTphi, ~OJiytreHHMe npH. o6JiyqeHHH raaOBOlt TpHTlieaoJ:l .· 
MHmeHH TpHTOHaMH C :meprHeii' I ,5 MaB ( B qeHT'pe MHWSHH 3Hepl'HJ'l COCTaB-: 
JIRJia· i ,39 MaB) a TetreHHe = 25 _tracoa pa6oTH a.neKTpoc'liaTHtrecKo_ro ycKo-:-. 
pHTeJI.il JIH~ OWil1, noKaaaHhl Ha pifo. 3 ··; Ha HHX · npoRBJIHeTCR 4 rpyium 

.... 'COONTHH: ' ' . '. • ' ' . ' '' 
I) CCl6blTHJ'l' a qeHTpe, oi'iycJIOBJieHH),le CHJibHblM nn -asrupJOAeiicT,BHeM B 
KOHetJHOM COCTORHHH; · ,, . . 

. 2) ·c66blTHR (cnpaaa BHH3y); o6yCJIO~JieHHiie CTyneHtJaTHM pacna,n,oM tiepe3 
ocHoaHoe ;cocToRHHe 5tte; ' : . · · · " · · · ; · 

,3) HHTeHCHBH~ rpynna'.(a-aepXtieJ:l npaeoit noJiOBHHefoT HeltTpOH~B C 

3HeprHelt n ,6 MaB H3. 'peaKqHH l) ( t·;nS4He • HAY!lleJ:l Ha npHMeCH 
·- , ~ -- , '. t ' . . . - ' ' ' 

.N 

J 

·12 

' 8' 

,' .4 

I 

·' ;· 
!Hi'H.n"1e )n 

E=139 M3f>: e,,=162.a':e"'= 1us· .. 
.... " \ ' ' ' 

"' 0,441JHC. /K 
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fHC~ 3.J{ByMepHHA cneihp n :.: .;(. ._coima,n,emiA H3 'p:eaK!lHH 3H( t,n.4He)ri '. / 
.,· BpeMR'npoJieTa HeitTpOHOB.yMeHbWaEl'l'C.H·B HanpaBJieHl4a'ocH a6cqi:icc. 

BHeprHH ol . '-~aciiil.{ OTCQ'HTHBaeTCJ'l no OCH op~Ha:T .< ' ' : . 
' .: '' . ',' ... , ·'.: ·, .,·,} 
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AeATepHR B raae MHWefm (KOHqeHTpat(lfR ~M~H~me· 0,5,% ) ; . . . 
4) CJia61,1f:i'nHK (He noKaaa.HHa pHCJHKe) OT peaKqHI! 3H(d. ,n.)4He ., ' ' ' ' ' . ' ,· ' + . ' '' ,"' .· 
H,Jzyll{elt Ha npHMeCHOA KOMnOH-~HTe ' {H:O ) .· B TpHTHeBOM riytrKe ~ IlocJieAHl!e 
ABa' npoqecca l!CnOJib3.0aaJIHCb p,JIJ'l apeMeHHoJ;i KMH6pOBKH ' ( onpeAE:l'JleHHe' 
4JH3HtrecKoro eyJ.in oTctreTa apeMeHHl cneKTpoMeTpa'H onpeAeJieHHR ·apeMe~
Ho~o. paapemeHHR a•· peaJI&HIDC ycJioa11ax qii1a11trecKoro aKcnep~MeH-ra;i BpeMe~
Hoe 'paapeweHHe p,Jia HeitTpoHOB, e ·"'3Hepr~e'1 II ,6 M~B ·aa apeMR 25:..traCOBHX 
H3MepeHHJ:l cocTaaHJio O, 78 • ro-9 c • Ha p~c ~ 4 noKaaiiH BpewmpOJ1eTloot 
HeltTpomrnlt cneKTp, ·oTaeqaiom;Hit. yiraCTey KHHeMaTHtreCKOl'O Jioeyca, rAe ' ' 
nponBJineTcJJ n n- asruiMOAeAcTaHe a KOHetittor.i ccicTon~H. • ~oH CJIJ11rulH1,!X 
coana,n,eHHlt pB.CCtlHTaH no BeJIHtJ~H&d 'sarpyaoK .B ,, ck, _;,' .,• H HeilTpOHH~M 

•Ae~eKTOpe,· a TSKlltEI He3aBHCHMO. onpeAeJTeH no ITJIOTHOCTH CJiytraltHblX . 
T C06blTHA Ha ytraCTKax flJIOCKOCTH ,ttByMepHOl'O ,cneKTpa, °CB060,IJ,H1,1X o; HCTHH

HIDC coaria,n,eHHA. HHJKe nHKa, o6yCJIOBJieHH01'0 nn - B3BMMOAeilcTBl1eM , B . 
. KOHelfHOM COCTOHHHH, . BKJI8,II, q>OHa CJIYtJaHHb!X coana,n,eHHit coc1iaBJIJiJI TOJibKO •' 
2 % >cyMMapHM CTaTHCTHKa cneKTpa; ~~Kaaaimoro Ha p~c.··4·, COCT8J!Jlll0T 
30000 co6HTd~ ' ' ' ' ' 

·'",l" 

/ 
'-.... -~ 

N 
,. 

r 
14/)(J 

¼'11,n,.,Y>· 
1200 ' ;:1J9H,l.4,•162,871J,,.•~• I_ 

'I/XX/ 

-. '; 800 

. 600 

. ' ' ,, .a,4"-·_ 

- 200 

10 80 ·, 9U 100 -NI• 

- l-- ,400 · 200, KXJ tJ1 • KXJ· <OOIXXl fm•,B 

P!'fC. 4.PacnpeAeJieHHe :HeATpOHo_a no apeMeHH npoJieTa. _Ha peaKqHH '> 
' 3H(t ,n4He,)h, noJIJlleHHoe npoeKTHpoBaHHeM coAepJr.aHHil KaHaJIOB ",· 

ABJMepHoro ' cneKTpa B _OKpeCTHOCTH KHHeMaTHtreCKOl'O ,JioKyca,, Ha.· 
. "Oc& · a6cqHcc. CriJioDIHaa JIHHH1l -:, _noAroHKa AaHHIDC ypaaHeHHRMH ·· · 

(I-:4) , nyHKTHpHaa KPHBSR nciKaaYaaeT BKJia,n,: BTOporo .tlJieHa :a 
-ypB.BHeHHH (I)._ Ha AonoJIHHTeJI&Hoii WKaJie OTJio:ateHa <>THOCHTeJI&Haa 

stteprHiJ AB':fX HeATp6H~B · E nn ;: · -. · · · 

' ' 
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lfaMepeHHoe ceqeHHe -

HHBM: · S-, · _. _. _ ., _ , . 
;)~ --.-· ·--2.---, 

·iUn.1JS2,._aQ~ =)To\ B ( k!'.n)f 

5 ·. . . ' ,· .· :._ .. .. 

OG/ a tn aSJndQ.,_ cpaBHHBB.Ji6c!i c Bb!paJKe-' 
. ,~ - , -- j.: . 

l 

+ f.f<E1.L:E2<L)f, . {I) 

1',11,8 nepBbltl QJIBH COOTBBTCTByeT npH6JIHlKBHHIO >MHl',11,aJta-BaTCOHa,: a 'BTOpott 
tiJieH yqHTb!BaeT BKJI8,IJ, • npoMBJKYTO'llHOl'O cocTO.llHlffl · 5He; \TO I~-·.:. · KBa,n.paT 

. ·. MaTpHQHOl'O 3JIBMeifTa 6es yqeTa B3a!IMO,ll,ElliCTBHJi HetlTpOHOB B KOHetmOM 
COCTOllHHH.> 8 ( k,-fr,) - q]aKTOp ycHJieHHll JtocTa, ~~Tb!BaIOiljidt 1,11,eliCTB~e 

npHT~l'HB8Xllll~X- cH:ii · ·."·1~ . _ ·. • •: . _ .- · 
2 

: · .• •• : 2 2 ~-
. . .· . ·._ ·• . ~- 2. [ knn +- ( -i/'l. +. V 1/'L ;:.. 2/'Z. Q. n:n} J ;~ . / ,,·c.(2) -~ ,, , 

B<kn.r,.)~(1~) . k2..---,_1;a. +.i.iz.kz )2. ., , .... -.-
- .. _ nn -t- \ __ nn . 2 _ nn_ . _ 

r.i\e -· ~ · · ·:::. sippeKTHBHblli pa,n.Hyc · n n.- . B3aHM0,1\elicTBirn; · · · " · 
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pacceSIHHJI i'la:yl'.nepo,11,e H BO,IJ,Op0,11,8,"-8 TaltlKe·HBJIHHe~HO.CTH CBeTOBblXO~a. 
CTHJib6eHa; , • .·• · · ·• · · · r . ' .· 

CneqHBJI&Hble BbIQHCJieHHi B03MOJKHb!X HCKSJKBHHH 4>opw 3KCnep~MeHTBJib- • 
~~ro 'cneKTpa H3-:-3~ ~Hepl'eTHtlecKo8 tteo'Al{opo,11,iiocTH nyt1Ka · H BOa~oJKHocTH 
OAf!OBpeMeHHoit pel'HCTPfil\HH ,qsyx tteJtTpoHoB_ a xpHcTwe cqHHTHJIJISITOpa 
Ill:>Ka3aJIH, _· QTO B .·· paCCMB.T_pHBlleMOM CJiytlaEl. YK83aHHH8 ·. 3qxp8KT!,l'MaJibl; · . 
. ·. .ll,mr onpe,11,eJieHHSI O. ',,n. H3 3KcnepHMeHTaJlbHOI'O cnexTpa npHMeH.ll-

JiaCb . CJieAYJ)ll{M. npoqe,IJ,ypa • :Ilpe,r,qe ·. BCeI'O ,· OCYIIIBCTBJillJlaCb,, Il0,11,l'OHKa '. . 
Blilp~BHH/l ( 4) 'K M3MepeHHOMy' pacnpe.qeneHHIO Tpewr CB0(>0,11,Hb!MH napaMeTpa- . 
MH: a.",.;., lTol2. H '. A : no MeTO,IJ,y M~CHMyMa npaB)l,Oll0.U,Ol5liSI i3_ : - , ; • 

, 1i.k~-"~:::.:- OTHOCHTe.nbHhltl HMflYJibC 'HeliTpoHoa( · . . _ .. . . 
.P : .. ~ • ~o~ n~6paaOB8.HHR o_:- _HMflYJibC~B _ ~b!JIBT~:1Ji'X' qacTHq 

'>- __ , 

lllHpOKOA o6JiaCTH OTHOCHT8JlbHIDC 3Hepl'Htl.HetlTpoHOB. 3a.TeM npH tpHKCHpo:.. ; 
BaHHOM .sHaqeHHH· A •· aKcnepHMeHTBJI&mll\ cneKTp no,11,rolfllJICSI 'ABYMSI . · 
napru.ieTpaMH O.nn ii \Tol2 

a o6JiacTH MaKCH~a· OT nn.- _B3aHMO,IJ,eR.:. . · 
CTBHi B·KoHewoMcocTomrnH )\o·oTHOCHTeJI&ttoR 3Hepl'HH ,IJ,Byx HetlTpOHOB 
0 ,350 MsB / •. B pacqeTax siWieKTHBHbltl, pa,qHyc· IlOJiaI'aJICll paBHNM 2,? CJ).U 
0,11,HaKO pesyJI&THpYJ)tqee ·_sHaqeHHe Ct nn. CJia6o- 3aBHCHT OT '1:. nn. L IlpH 
llO,ll,l'OHKe 3, · H 2 , .' napaMeTpaMH QHCTO C_TaTHCTHtJBCKM OIIIH6Ka BeJIHQH-; 

· ·· p "" , Pn z, p cl · K BeJIHQHHaM, H3MepSieMHM B s,KcneP.~MeHT~, 
BpeMeHH npoJieTa HeliTpOHOB { tn)';. TeJieCHblM Yl'JiaM . . 
HetlTpOHHOl'O _H ·_ol,--.O.eTeKTopoa _(QnPoe.>, nontto8 

.. 3Hepl'HH ( E o> u_nOJIH~My HMilYJib~ <Po ) . . ' -~~.P - _· ·-. c}(l>:,,,T>:,z.;P.,iJ : ·. '(3)'. 
'· --~ o(tn,Qn,Qot-,E~,'R;;)L' ... 

~YHKqH_R J ·_ MOllteT. 6b!Tb saMeH~Ha _KOHCTattTotl HJIH on13e,11,e§eHa is , : 
,11,onoJIHHTeJibHOl'O 3KCnepHMeHTa Ha_ sepKaJibHOltpeaKqlrn ~e( He~p He)p •. 

:· 3KcnepHMeHTaJibHOe aHaqeHHe 0. nrt cJia6o, s~HCMT._ oT_ ~pw . f · ,lvxll 
- cpaBHeHHll c Bb!pSJKeHHeM {I) B:p8MJ!IIPOJ18TH0ro cneKTpa Net} (pHc. '4) -~ ~ 
• H8,IJ,O BBeCTH nonpaBKH Ha 3~KTHBHOCTb HetlTpOHHOl'O CQeTQHKa _· 'C · . , . . . 
· KOHeqHyJO anepTypy ,11,eTeitTcipoa, pacnonoieHHblX ·no,11, · yl'JiaMH .· {}" n · 11 ff aC, , 

a T&roKe HS. _paspeIDaIOlI!Be BpeM.li · t ti. CileK'l'pOMeTpa· nq_ BpeMeHH npOJieTa· : 

. N(h = ~~Ett~) iltt\i~ndQ~ f {1tr~-1,tJ~-6no:v'':t-~ct~,~klf~~~J~J'P.(~) 
. HH,i\eKCOM "0" OTMeQeHbl BeJiv.tlHHbl, COOTBBTCTByDtqHe Yl'JiaM ,11,JI/l. qeHTpa. .. 

,ll,8'1'0KTOpa. l}yHKqHR paspemeHHll ·._ E- .CBSI38Ha C xapaKTBpH!,!MH -CBOtl~TBa..: '. 
Wf annapaTypbl H xopoino 'onHC!,tBaeTCJI ~.'.:.MepHNM rayccoB:im pad'iipe,11,eJie~ ~
HHeM~ •· MaTpHtja~ MOMettioB. 3Tor•o pacnpe~e.11ei'IK.ll 6wra Bb!QHC.tteHa· no •MeTo,IJ,y 
MoHTe;..1{apJioc.yqeTOM-paccTOSIHH/l,,IJ,eTeKTOp0B'OT MHlllBHH H .u.11ajipal'M_, 

... paCXO}J,lfMOCTH, ~ · ,11,HaMe~pa. ~lta; pasMepa 1,rame~ ,~l'OKpaTHOl'O ·, p~cC:ell.:.., 
' HH/l. ny~rna Ha OKHax. WfIDeHH. HHTel'paJI ( 4) 6paJICSI QHCJ18HHO no ~PMyJie · . 

KBWaTyp 3p1mTa~ · -<, / • • . ·. . · ·· · . . · . · 

•. . .. ,· oqxpeKTHBHO~Tb e//iietlTpOHHOl'O.J:\eTeKTOpa;pJc~qHTb!BaJ.Iac1, C' 
: yqeTOM ,11,BOtlHOI'O pacceJ'iHlill. HetlTpOHOB. Ha. so,qopo,11,e, IlOCJI8.[lOBaTeJibHOl'O 
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/. HbI · O..nn ·. B 06oli-x:."CJiyt1amc COC'l'aBJI/leT .TOJibKO 0~3 cp:U. :. • qKomaTeJib-
. Hbltl pesyJibTaT: · · · · • · 

I ...,,. • . .' • ,. . ·-:~ .•-'·-.. • ' ~• 

. . _.. O.nn= .< -15,0 ±. 1,0.) cp .. tL. _ 

Ci~~PTHM (?ll!H6Ka .t I ,0 cp.u a~aeT B-rie6ll/ KaiftH~'l'O 'cT!).TH.:.;., 
. cyHt1ecime•d1UH6KH oripe)l,eJIElHHJI "Bcex aicn"epHMetiTaJibHIDC · napa1'ieTpoB, TaK,, -
H CHtTeMaTHtJe'cKHe OWH6KH, 'o6ycJIOBJieHHN8 H3MepHTeJii.i-toR"°jcTaHOBKOlt 
B qeJIOM; • HO He · yqHTHBaeT Heonpe,11,e.iteHHOCTeR TeopeTHtJecitoro ripH6JIHJKe•.:. ·HH'n •. - -. . . - ... . . .• > . .. ... , . -·. • ·.. _•.. • • - . ,. 

TOQHOCTb · onpe,11.eJieHHll sHepl'HH HetlTpOHOB, npH H°'IlOJib30BaHHH - . 
cneKTpOMeTp; no BpeMeHH npoJieTa, ~llBHCH'l' OT T.OQH~CTH KBJIH6pOBKH·· qHc.:.· 
TBMbl BpeMeHHOI'O. aHaJIH3a. IlocJie,11,HllSI .OCYI11eCTBJIR8TCSI C 'noMOillblO: 6JIOKOB ..... 
3~eplltKH, KBJIHCSpoBaHHbIX C BblCOKOtl TOQHOCT~D 'no .MeTO,!l,.V . C~OJIQHX ~OJIH ', 

' H C IlpH~e~eH~~M. npeqH3H~liHOJ:'O <flaaoMeTpa: '· .. / ': . ~r: . . :_ '. _- -.' ' . : : 

· HOJib O'l'Ctif;)TB. BpeMeHHOR lllKSJibl (~3HtJ9CKHR~HC)Jlb: BpeMeHlf} onpe,11,e
J!JtJICSI no noii"oieHHn TIHKa HeliTpOH()B H3 pe~~J) ( :t --~ fr.)4He, .-(Ha;~p~-
MeCH }fOHoa: · (H]))+ . _;B _TpHTHeBoM 11yqire) ~ _ .• > •_ -.. . ;; · . .: .. -

. . . 1IlOJIHNR-:onLI'r. BblnOJIHeH -~ruaie Ha 3epKaJib~Otl pee.KqHH -3He(3He·,p4He)p_ 
(MeT0,11. cpaBH6HHll) · •. oaepl'HJL na,qai)rqHx llllCTH~ COCTaBJIJtlla.'3 ,35 Maff B? .. 

.. ,· · ~eHTpe Mllll!BHH; Kaiian BpeMeHHOI'O, 8JiaJIH38. 6WI.- ·aru:.ietteH Ha. aMIIJUITy,11,Hlin > 
. aHMH3 ·. npoTOHOB. nqcpe,11,cTBOM. IIII,ll, .• a npeqH3HOHHM KaJIH6pOBKa: SHepreTH

tJe_cK_Hx' IDKM_ ,II.By. MeRHOl'o· aHaJI. H38.T~pa Blm0JIH8Ha_ C n.OMOI!lhll. l'pynn __ .•.npoTo,..: 
Ho!I Hs pee.KqHa·,~"cC3He,p)1.4N 11 16oc3He-,p)l8 F '): <· '..·.· < ., 

- . .·· - ·' ,_ . - - ~--~- ~ ,:, ·,} __ :~ ... 



i < ... ~. 
I :1 

Pacnpe.o.eJIEiHHe npOTOHOB • 110Ka38HHOe Ha pHC. 5 . , noJiyqeHO np08KTH
pOB8HH8M 3KCnepHMeHT8.JlbHC>l'O ,ll.Bj'M8PHOro cne~pa (ciMMapHoe BpeMH 
!'31'1~peHH£-1 -:iiqo ~acgiir Ha ~OCb. 3HeprHR:.npOTOHOB · ; E p . : OHp:no.n,rOHSI
JIOCb Blli8.lK8HH8M1 I10,!1.06HblM (I) , 0,1).HaKO B: OTJIHqHe OT perun\HH . . . 
3H( t ;n He )n B8JIK\1Him, BXO,IVII!lHe B B!ipalteJIBe M.R ce~eHHSI B 'ASHHOM ·. 
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··-<00200 1(XJ 411- K1J200,400, 800 EppK.,&·., 
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5; Ju.mJlHTy,ll.Hoe J)~cnpe,11.eJI~HHe npoTOHOB, H3 peaKQHH 3He(~He :~4He)p , 
.· nonyqeHHoe. npoeKTHpoBSHHeM co.o.ep11ta.Hirn. Kaitan6B ,11.ByMepHoro . 

. . . CI18KTpS. B • 0Kp8CTHOCTH . KHHeMaTHqeCKOl'O JIOKYC~. Ha . OCb !J.6C~cc:. 
. · IlYHKTHpHail. KPHBasi HJIJlllCTp:irpyeT BKJia,u. B'.l'oporo qneHa. Ha .u.oiton-

1 · ·HHTeJibHOR ~K8Jle OTJIOJKeHa OTHOCHTeJI&HM .aHeprmt )1,Byx npoToHOB 
E_ • ' ·. . .. . 

7JJ:? '. 
, . ----· ., ,. .. ., 

CJiyqae~ aaBHCSIT OT KYJIOHOBCKHX napai.!eTpOB. BKJia.u. OT BTOporo-· tiJieHa 
• ; •• ' • ' < • ··-.:-- ,. -- ._._ -. \ 

011pe,1I,eJIS1JICH H3 ,ll,OI10JlHHT8JlbHOl'O . 3KcnepHM8HTa · perHCTpaQHeR . c>l,-qacTHL\ ' 
( i,..i ~ 10,5°) H H3MeHeHHeM yrna npoTOHHoro ,11.eTeKTopa,Ha 0-p = 120 ° .· 
Jl;IB B!l6paHHllX KHHeMaTHqecKHX YCJIOBHR nepBhlR qJieH ypaBHSHHSI M8Jl • ; 
OKCtlepHMeHT I10Ka3eq!; qTo BTOpolt qJieH MOlK8T 6h1Tb OllHCaH .r.pocTolt aaBK- . 
CKMOCTbl> . !, 

. . . . . J ( E4.t ,: E2.( )= '.E." 2 ~:t· · e." ~ 1 (5); . . . . . . . ' : . . . . . ◄ ct· . . :z;cl. 
:.,r.u.e·:·, Et&. ( ~;,. I,: 2 ) o6osHaqaeT ·_aHeprH1> OTHOCKTeJibioro .,u.s_KllteHKH npo-
. TOHa c ~oMepoM L . H . .cL -qacTH~. · IlapaMeTphl \TO I , . a.pp , _A -_ 

. Ill>~ ~3B8CTHOlt !pYHl(qKH J. onpe,1!.eJIMHCb Ta~ JKe_, .KaK K·.n,nn ~yq&Sl. ··. · . 
. ,~H(t,dHe)n .• lfalt,D.e~oe aHat1~HKe t91KH1f p9;cceHHHH O..pp 7-?,f>±,0,6cp..U 

xopomo cornacyeTCJt c 'BeJIHqKH?ll, Qpp·=._'.'"?,82 .. <fl..U , ·i:tsBecTHoR Hs > 
()llhlTOB nci npHMOMY PP· '.'"pacceSlHHD. . . 
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C · IJ,8Jlbl) 'pa.cnpOCTpaHeIDlH M8TO'Aa. cpaBH.ElHl4~ -Ii~ npoqecc,. B l<OTOpOM 
TOJlbKO ,0,11,HO H3: H,11,ep aaMeHeHO ·Ha ::iepKMbHOe, B aHaJIOrHql:Il,IX ycJIOBl-lSIX. .. 

. ()hlJia HCCJ18,ll.OB8Ha peaKqHJI' 3He(t,p4He)ri • 3HeprHH TpHTOHO~ B qeHTpe 
. l'a30BOll MHW8HH COCTaBJISma I ,39 M3B •. 3HepreTHqecKH8 K8JIH()p0BKH . 

npoB0,11,HJIHCb c noMO~b!O peaK11,Hlt:TpH~OHOB 11 3He Ha',·yrnepo.o.e. • 
• I , -• ·._! • 

. \ 
· J ·j >. -

8fXJ 

500. •. 

" 
1/XJ 

200 

---:------
2 

'JOO 200. a/ _60 

J 

3 

""~.,, 

;,,,· 

.4'_'.' ''1 ,- S EpH.8-' 

60 a/ . 2aJ J(}{) Enp"'8 

' ' 

i, 

·1 

·~ 

,PHc. :6;~HTy,1J.Hoe'paCn!J8,I1,eJieHH8 npOTOHOB.~3 p~aKIJ,HH. 
3i-t~c_t ,p

4
He)n·,· 

IIOJiyqeHiioe .• npoeKTHpciB'inrneli . co,11,epl!'.alni
1it Ka.HaJIOB ,D,ByMepiloro .. : • : . 

• I • . 
C118KTpa _B ·. OKpeC!THOCTH KlfHeMaTHqeCKOl'O JIOKyca 'Ha. OCb a6cqHCC. 
CITJioWHaJt KIJHBaJt ..: no.o.roHKa .U.aHHllX ypaBHeHHeM '(6) • IlyHKTHpHM 

. -': ;Kpl-lBM I10Ka:3!lBaeT: BKJIBJ:\ TpHnJieTHOl'O qJiemi •. Ha ,ll.OllOJIHH;eJib...: . ' 
;': , Holt; JnK~e OT.no1Keiia'. OTHOCHTeJibHM' a1tepr1m HeltTpOHa H' ilpOTOHa 

-~;;;p:: ,;/,,.," '.·- ' ·;<::.-... ::,_.• 2 'j. 

. Ha· PHC. 6 nOKS3EIH cneKTP npo~OH~B.~OBnaiBll~X c ~- -:-'llaCTHL\~~. 
aa'qHKJI 06nyqeH11lt . 100, tiaCOB;,- 8KcnepHM8HT8JlbHOe pacnpe,ll,8Jl8HH8 O~HCN._. 
BaJiocb ~Bblp~eHH.eM ~ . · · ·: , _ < 

2 
. \ -_ · :- \ · ·. •· 2.<ti · · , · .: · 

· . _ ··.• . : a E~a~;aQ~/= \T:1. B < k} f ;7\T; I Bct)J'',. ·.: .' (6) 
l',ll,8 s H 5 t - 0~03Hati81)T -CHHl'Jl8THhl_e, H TP~1'Hhl8 naphl He~TpOH- >· . 
npoToH;:_Bck) H 8 {k):·,COOTB8:TCTB8HH~;~TOphl.Y~HJI~HHH:£locT~ ·-·s ... 

IlpH Il0AI'OHK8 HCI10Jlb30BaJIHCb TPH ~B~6o~: napaMeTpa. s- :: Q. "I? :t · 
CHHrJieTHM-,11,JlHHa· np-:.. pacceHHHJI H_,11.Be ¼IHTeHCHBHOCTH \To l~·HITotl ... 
)),JI.R 'APYrHx napaMeTpOB pacceHHKH, npHHHM&llHCb c~e,n,,yn111He' sHa11eHHn°:· . ' •-.. - ' ' \ ' - ". '. ; .. ' ~, . - ~ , ' 

I. 
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f 

.. ·· <t < ... . .· .· > t ,, ' ': . . ' £ 
~n~~-~5~4Iq:ut,._'Lo,=f,75lfl:U., .. ~o =-~•'16.Cf1"':f• .\ 

: a peayJI&T.aTe rici)U'OHKH. no~eHa cJieAYJOlllaJt Bemrq;ma :> ' . .. ·.··: ··.. . .. Q,; ~ '5- iit&-> • q:r.u ~- 1 • ' . '. ,. ' '. 

.· .. •• tlTO:cCOrJia,~yeTCff C BeJIKtrnHOil, Qn,p = .. -:-23~ ?15 (JJ..Ll •· Ha!ip.eHl~Olf & omrrax 
.:no np,rMOiAj' pacceaHHD. OTHomeime cet1effitlt Tp,mneTHoil t1acTi1 K CHHI'JieT.:.. 

HOff oxaa'wioc& pas~ lTc/12/lTr:1.t·:::, ,o.s . ···~ · .. -: · . 
' . ' . qT061,l CMJl:I'tlH'l'b. HeKO'l'Ol)lie. npe.u..noJI03teHMH •· CBOilCT~eHHHe MO,lleJIH > .. 

'MJ.iriana-BaTCOHa, •. 6wni npolle,llelill BlNHCJieHHII B. 6opHOaCKOM'IlpH6JIH:iKeHHK ,:-
. T .. - .MaTm,NmlW- 3JWMeHT. HCKOMoft:- peaKql{H · npe,llCTaBJUIJIClt; BllJ)MeHHeM~ 

:· .. : >· ·. · ..... ,,:>·.c •\' ·.··;···.,, ... '. '·, +·· . ,, 

>t. ~- (cp~_~ri~~~;r;~inoL[Vni.,c;f Vtt2o1;-i. vh;nzlA 'f'·>, t?l: .. 

· · ,r.11,.e<: ··4t cL . . ,- BJ:!YTpeHHM BOJI~OBSE !py}{Kqlfff ··ri.J · -tlaCTMI\hl; 
· < \f n ~ '17n2 .· 'f2:~- OnMCblBllllT OTHOCHTeJI&Hbla )J,.BHZeHH,r COOTBeTCTBYJ)!IIHX 1 

:_ .
1 

,- ,;. -'l~CTHL\,7"·0 > ·:;'.~. ,,.·. ·· ,:.·.,.· 
¼1~ VriZcl ¼1n1. ~: IIOTeHqHaJibr B3~MO,D.eRCTl:!HSI Mew 'tlaCTHitaMH • ~WieTSI)::. 

: , ,. . t. .. . . ' . . .·- . • . . ... -. ·- ·-.... . . ~- .· - - •· . . •. . ' 
• ' . . . . , IIIKMH B KOllellHOM _COCTOHHHl4. .. . 

.· :0nepaorop; aHTHCHMMe'l'l)H3~K- .. , A . A8ltC'l'ByeT Ha TOtrayl) . BOJIHOBYI)' 
'. . . .,, . . . . . .. . . . . . . ·. . . . 

<pyHKqHll ' . '+' . [!lecTi ey'imoHoa. '8To .ire i,i,ipBJ!teHHEI MOlf(HO aaruicaTb. B 
-.,:,·-(, 2!-",:, .. -- . -- ' ... '. ,. 

. I · .. · • · , · • · 

·-=. ({<1>~ 'fn1~~ 'f1.n,.cl Vn1"'- + Vn~~[ A ~'f-l) ~i (8) 

r,11;e 'fno11. _; o~o peme~e 'ypasHeH~SI ~~iu-~pa ~ ,ll;B~ t1acTHtt:'~ < 

BZ8MM0,11;eAcTB14eM . "nfl'l% < IlocJie 38.M8HH. TO'llHOil BOJlHOBOA <f>yHKqMH •. 
'.Ha. BOJIHOBYl) !F.,'H,Kql,fll BO . BXO,llHOM Ka!iaJie - BYpaieHHe (Bf HMeeT BH,ll . .' ! 

\:, .. T ~: ( ~ol~~fn1. \f2n:4 r, Vri/~ 4-\~,n.dA_<l't·, i?ti 'ft~tz )~ , . '(9) 

:r.u..~ ,>J>t~ .• ; <f:>t;,'· - .onac~B_am BffYTpeHHHe c.oci~HHlfH TP~Tottos; 1 

. a ... ·. '-Pt .. t::L' . • - HX OTHOCHTeJI&l-108 P,BHZeHKe •. _.·. 
\ - . . . " . -.', .. ,. ' · ... , \ •. ,~ . 

· ' B3aHM0,11,eRcTBHe .HeATpoHOB C d., -tlaCTHqeff npe,11;cTaBJIMOCb CYM-. 
: :. \.,' . • ·•• > :_ '. ,. .' 'i -. , '.. . · .. ,· ,,, ... _; . ··, ·, ,,. 

. MOA HyKJIOH-HyKJIOHHblX B38.HMO,IJ.eRcTB14R: .. .. . . . . · . · · • ' 

. . , . . . •. ,· . c,.!L.. ·.· ·,· ... '. >-

·, .·· · . ·· ·• Vn·r1., = .2.. .. V(1.,,j} , . 
. . . • . • .. . . . , . . l Joi-: ·.. .. . . . 't .cl 

Yci~j) ~ Vt/'l.~}(w 4, B Phj + tn P~j +;h Pnj phj) ~ . 
~ 

(IO) .. 

. JliIJ1:npaKTHqecKMX.BLl'tlHCJieHHR npeAfiOJl!lraJIKC& cepCSepoBCKHe CHJibl . 
' ( w = m '>· 8 = h ' ' ,. ~ 'B ;1,atieCTBe V" : 'CS~ac& npmioyrOJib"."' .•• . . .. . ' . . . . . . ., ' ..... 2 . ' 
. HaJl·mia: -.n,m:,,q,-£. '14 <Pt .· .HCDOJlb30BSJIHCb t1acTH .. ,' So .. 'H·,· S'f/z .. c, · 
llOJIHOC~bl) '.CMMMeTPKtill!iMH IlpOCTpa!iCTB8HHblMH BOJIHOBlilMH "qiyHKI.ptHMK.. H : • .... 

. 15-MepHliR H~TerpM (paBeHCTBO (9) )·BbNHCJIMCH·c COOTBO~CTBYJ)Iqeff 
. ~THCHMMeTpHaaq;ieA :no MeTo.rtr't.toHTe.;::Kap.no ~·-·· B ,npe,11;ena:x' CTaTHCTl4qecKoA 
TOtlHOCTK. 5·$ peay.nbT8.Ti,1. .,pact1eTOB corJiacj'llTCff c. pacqeTSHH B npH6JIHlKe- · mm ~.Ml[a-BaTOOHa~ . . . ' . , . . . ' . . 

P'"'~ 
j . - i . • .• • . . ~ 

AHBJill3 Jil4TepaTyp!Il,IX ,11;aH1mx TIOKMHBaeT; 'l_!TO Me'Jf./13 ,ll;Jil4HaMH 1)accen-s . . . ' ' . . .. 
.. . HHfl Q. np · H 0. nn C tiOJibmoR 'AOCTOBepHOCTbl) C.Yll!eCTByeT pa3JIHllHe, 
.. noKaalilBBlOil!ee, t1To liHTelicHBHOCT& aaaHMo,11;eRcTBHff. Mew- HeaTpoHOM H 

npOTOHOM B 5. :..coCTOHHl411 npl4MepHCl Ha 2~5 % 60Jibllle, tie~ MeJKAv· 
,11,syMH HeJ.:iTpOHBMH. ,IJ.8.HH1i111 cpaKT, B ocHOB~OM , o6'bHCHfleTCfl Henpm&JMH. 
aJieKTPOMaI'HHTHblMM 3tppeKTaMH, a HMeHH~ ·paaJIHtiHeM Macc·aapRJKeHHhlX H. 
·tteR~pa.nbtm _ 9i - ,. w f - MeaoHOB.' . ·· 

. BixBO,IJ.bl O iiapymeHlm aapfl;iosott CHMMeTp14H. HYKJIOH-HYKJIOHHOro B3aHM0-
,11,eRcTBliSI Mettee ohpe.i\e.ne~Hbl. B CaMOM,ll;eJie; MN ·;qoJIJKHbl cpailmrna.Tb O,n,n 

'14 'O.nn. Teo~;~ 1;1PHlleM 113BJie'tleHH,e, BTopoA B8JIHll~Hhi .lia, 3KCnepHMeHTaJibHOr'O 
: sHat1el!HR• Q pp, CBfl3aHO C?. SH~'tl~TeJibHlil!-111 irn~Il!)8'A8Jl8HHOCTJOOI _ ( BilJl

1
0Tb . . 

,11,0 HeCKOJlbKHX <p..U) Ha-aa HeJIOKaJibHblX KOMIIOHeHT ffAepHoro noTeHqH~ 
ana'. BoaMOlf(HOe Hapj'meHl4e·:aapstAoso8 CHMMeTpHH: MOJK8T 61ri'& CJI6,ll;CTBH8M: 

. HapymeH~il tlHCTOTbl H30cmma Me30HOB. . , ' . - - -- . . _ .. 

. :.. · ·. 'JlSJibHe~mee y~eJIHt1eHHe TOtlHOCTH H3Mepetti1J.t ,ll;JIHHbl. pacceHHH~. Hei1Tpo
. Ha Ha HellTpOHe 113 HeripSIMb!X 3Kcnepl4MeHTOB npe,D;CTaBmieT HeCOMH8HHb!H :.".:.> 
HHT'ep~c JVISI. BHHCH~HHH TOHKHX silif>e~TOB_- i:Ip11po:rii,r RJf~~ CHJI / OAffaKO 
OHO Il0Tpe6yeT 'He TOJibKO t:yiqecTBeHHoro yn.YllJlltlHHH 'aicriepHM~HTaJibHOit . . . , 

• _ .TeXHHKH ,, HO H yTOt1HeHHil ·TecipeTHt1ecxoro OnHCBHHH R,qepHHX pea.KqHlt·. · · · 
- . B .'3TOlt ~BJl3H oc;ae'l'CJI s·ecbMa xeJiaTeJib~. H3Meperme Wl14Hlil pa.c
cellHHSI . a. ~r,. • ' .~CilOJI~SYSI IIOTOKl4 _MO[l\HblX He~TpoHlh,oc HCT_OtIHl4!(_0B~ co'spez 
MeHH!ilX H 6y,IJ.y!llHX, . . . . .. 

B \:iaici10t1eHlfH np14BO)VITC~ .. OCHOBHble, p~;y.nbTaT!il Bb!IlOJIH~~OH. pa60T!il. 
·~ ·. . . :· :· ; (.f ..• ' . ':. i < : • .,- '' , ,, • ,'-' •• • 

. I. Paapa6oTaHa BblCOKqsqxfleKTHBHM 'M8TOA14Ka per11c'l'paxt1414 ABJMep-.. 
HbDC cne'KTpOB AJifl HCCJie,ll;OBaHHSI t1. n ': B38.HMO,ll;e1tcTBl4H B KOHetlHOM, COCTOH-
HHH B_peaiuµmx-c o6paaOBaHHeM Tpex 'tlaC'?Hl~, JI03BO~.fOOil!M: ···. 
a) cneKTpoMeTp11poaaT&HeilTpOHH·no speMeHH,npoJieTa C B!iCOKHM speMeH.,
HblM ,paapem8Hl4eM (~eT0,11; conpOBOlK,ll;Sl)!llHX ~aCTHq) ; , ·. · : '· · .• : . 
6f H3MepflTb cneKTplil aap.FOKeHHb!X qacTHq'np14 IlOMOillH. noBepXHOCTH0~6ap&ep-

.. 1 HblX xpeMJ:114eBbDC 'AeTeKTopoB c · s1,1.coKHM atiepreTH'tleCKHM paapeweHHe~ .H , 
. coxp~eHl4eM ·"BpeMeHHOH11 .H~P.Mrut1rn; . . •. . . .. 

B) .06ecnet1HBaTb BblCOl<Oe BpeMeHHOe paapemeHHe •• Cfl~KTpoMei-pa. 
(-:: 0,?8;10:Q C ) B Tet1eHHe .Bcero :3KCil8pHMeHTa, He3aBl4CHMO,OT cpaBHH
TeJibH0_,60,JiblllKX :BpeMeH .uapacTaHHH ·.HMIJJJlbCOB OT IlOJIYITJ)OBO,ll;HHKOBOro' 
,11,eTeKTOpa,:.:6J1aro'Aap,r npHMeHeHHOlt · a npeoCSpaaoBaTeJie, BPSMSl-8.MIIJIHTY,ll;a · 

. KOMIIElHCaqHH aMWIHTY'AHOH aaB!iCHMOCTH TI.ma "CJie,IJ.JllllHlt";nopor': .. 
· 2. PaccMoTpeHa:: Il03MOim6cTb .,11;mHeamero yJiyqme~!fH ape~eHHoro 

. pa:=n:iemeHHH cnexTpoMeTpa BBe'AeHl4eM·-AonoJIHHTeJI&Holt .KoMIIeHcaqHH aas,i:c,i:..: 
MOCTl4 paaJil4tlHOro Bpe~eHl4' HapacTaHl4ff HMIIy'Jlf>COB.: 

,,,13 

,\ 
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. 3. CK0HcTpyRpOBa.Ha.crieqHa.n1>Hru=i TOHKOcTeHHWI.KaMepapea.Kq11R , 
KOTOpaH o6ecnemi·BaeT O~TRMaJibHO~ O;HomeHHe 3~KT/qx>H npR pa6oTe Ha 
Tpr,rrmiB~M nytuce YCKOPHTEl.nR., . - • .,. . . . . . . ,,.. . 

. : · 4 •. Cos,l\a.Ha. raaoaaR TPHTRearu=i MHmeHb c ~OHKHMR BXO,I\HhlMH H .BblXOA
~· OKHaMH • '~Me~riiaR .MH~HMaJ!bHhle "napaaRTHli~" 06-Eew M. f!03~0JISilOillM . 
npOBO,D.HT~ JVIH;eJibH~e 06nyqeH11~ no.u. nYlfKOM, a TaKiKe RCKJl!Oqax,iqa,si B03..:. 
MOlKHOCTb ilona,o.rurnSI. TPHT~ R3 061.eMa.MRmeH11 B aTMOcq>epy;ii CJ!ytl~e. : . 
JIPOPOPaHl1SI tp()JlbP IlO,I\ ny-qKOM HJIH . cJiy-qaJ!HoA paarepMeTl13aqHl1 ~YHHBepca.ni.- /. 

, / • • ,, . ,, . 1 ' ... : t ; • , - .~ ' .· ', '. : 

HO_CTb KO!jCTPYKql1l1 I'3.30B08 .MMmeHR 06ec11eqRJia B03MOJKHOCTb l1Cn(?Jib30Ba- .. 
HRH ee BO sceM Ha6ope. BlffiOJJHeHHIDC 3KcnepRMElHTOB. , . 

- 5;· Paapa6oTa.Ha ycTaHOBK,a 1KOHTp~JIRpyeMoro HanonHeHRR Ml1llleIDJ .· 
Tp11Tl1BM Ra annapaT·a. C ~p11TH,I\OM ypaHa. Xopomasi: l130JI~SI. YCTaHOBIW . OT 
i3eMJJl1~ 06ecnetn1Iian11 qpaBHJlbHOe. H3MepeHRe TOKa, na,o.m:niiero H.i. MHWeHb. 

.. &. BnepB1i1e -B~nOJIHeH KRHeMB.TRqecKR nOJIHI,il,1 3KcnepRMeHT ·, AJISI 
onpe,l\eJieHRSI AJIRHbl pacceSIHRSI Hel,1Tpi:ma Ha He8TpOHe Q nn'' 113 'peaKqHH 3iicf,n4He)n - • . . . . . . ' ,, ~ . .. . . ' . · .·· > . -' . 

. ? •• &16prum KHH8MaT11qecmiie YCJIOBHSI. 3KCn~pl1MElHTa, KOTOpble onT'.i-. 
MSJibHO COOTBeT'CTBOBBJrn ycJIOBRSIM Ha6JIIJ,l\eHHSI 3qxpeKTa nry.- :.a3aRMO,l\eA.:. 
CTBHff B KOHetl~OM COCTOSl!Urn. l<HHeMS.T11qeck11e napaMeTpbl OilblTa 06ecneq11 '." -
J111 per11cTpaqH10 B ,I\ByMep~o~ · cneKTpe MaKc11!'1.YMa;,_06yc.110BJieHHorci 'sTHM ' 
B3aHMO,l\eAcT'a1(eM, 11 ero OT'AeJieHJlle OT co6bl'l'HA; CBSl38HHblX C APYI'HMH . . ~ . . . . \ . ' ' \ .. ' - ........ 
MeXaHl13MaMl1. ' 

· 8. Bnep~ble B TpeXtlaCTl1qHQM npo~ecce B yc.l!OBRRX' IlOJIHOI'O. Oilb!Ta 
, AJIR 11as.11eqeHK.R ,IVIRHbl. pacceRHl1.R · · Q, nn Ha6pattHa.R cTaT11CTR1<a·' · 

cocTaBJ1ReT.'~Ko.110 30 TblC.R'll co6in11A, HaMHoro npeBocxo,ivJ CTB.Tl1CTl1KH .. 
0

AJISI J\PYI'HXIIO,I\06HblX'3K~nepRMeHTOB; qTorioB~aeT H8,11.8lKHOCTb H3BJleKJe-
~o£t KHtopMaqHJk . .. . . , . . . , • . . . 

. 9. IlpoBe,I\SHO cpaBHE?HHe' 3KCnep~MeHTaJJbHIDC cneKTpOB 11.3 pea~R : ' 
. 

3w+ 3
tt C Teop11ea· Ml'lr'AaJia.:BaTCOHa w.'ciopHOBC.Kl1M np116J1KlKeHHeM. IloJiy

tteHa -AJ111Ha pacceHHR,H 0.n,i= (: .. !5 ,0-± ·I .O) <p.,U • B npe~eJiax 3KC~8,.:._ 
' > -- • - > , • ' • ~ • '· • " ~ 

PRMeHTaJibHblX norpemHOCTe8 pesyJlbTaTbl o60RX O_IlHCaHl'IA COBna,o.ax>T~ liHCTO ·.: 
;cTaTRCTHtte,CK8JI'· om116Ka' BeJil1'lll1Hbl: '. Ui-in COCT8.Bl1J18. 0 ,3 . cpi.l., ~. ' 
CTaH,l\apTHM Ollll16Ka ± l ,O cp.,u_ BKJIIJttaeT KaK. q11cto· cTaTHCTHttecK11e, ~ 

· TaK· R CHCTeMaTKtteCKHe ·owH6KR.; • ' > · · · · · · · • · · ......_ 

IO. B YCJIOBl1.RXO,D.HOPO'H TOI'O'~e 3KCnep11MeHTaJ!bH~ro M8TO,D.a·11. 
Teop~TRtJeCKOI'O ·no.ii.xo.o.a npoBe,l\eHO l1CCJie,l\6BaH.Se aepKaJibHOI'O npoqecca 
3
He: + 

3
He ' H '~po~ecca' B KOTOpOM TOJI~KO 0,1\HO · 1,13 · .R,l\ep . aepKaJlbHOe .:. . . 

3tte + 
3
tt . ~"''Ha ,D.ByMepHblX\ cneKTPOB 3TKX pea~lfH3BAetteHU AJIHHbl pac-'' . . . . . . . . s . . ~ 

CeSIHRSI Qpp = { -'- ?,6 ±.0,6) cp.).f- 11 . Q.np = C7 21 ±,3 )_ (JJ..U ·• ·., 
xopomo COBn8,ll.&:llltH8 •· C : peayJibTaTaMH npHMbOC , 3KcnepRMeHTOB. IlpR. 0Ill1CaHl11f · 
3KCnepRMeHTB.JlbHblX ~aHHblx. npHMeHMaci, • TeOplC.11. MHr,l\a.na-BaT~OHa .11 ·· ytlHTbl-;-

, ' - ' ·- .- . . _· - . ' 

/ . 

BaJIOCb BJll1,RH11e COOTBeTCTBeHHO 5He-11 5Li. -COCTO.RHHR Ha 4JOPMY 
cneKTpa B 06JiacTl1 B3al1MO,l\el,1cTBl1SI-B KOHeqHQM COCTORHl111. 

3 
II. ~OnOJ1Hl1TeJ1bHbl. ·e 3Kcn'epl1MeHT!,I . no. peaKqHSIM 3He + 3tte . R 3 . . \ . I . 

He+' H, Il03BOJI.RIOT c~eJlaTb 3a.KJI1JqeHKe O TOM, q70 B 11CCJI0,II.YeMOM 
npoqecce · 3tt. + 3tt , . He - .. cocTORHRe CYUleCTBeHHO He ~BJI11ReT Ha· onpe,l\e·:-: 

. . ~ -, . 
JieH11e .AJIRHbl nn. 7pacce.RHHH. · • . 

< 12. MeTOAJ'lqecK118 peayJlbTaT AJ'lCCepTaqHR:. pemeHRH,. HaJ!AeHH!,le. np11 .. 
C03,l\a.Hl111 crieKTpOMeTpa, MOI'YT 6!irb HCilOJib30BaHbl B,I\MbHel,1mHx q,ytt,l\a

'. MeHTaJibHhlX 11CCJle,I\OBaHl1HX J a'a,o.aq)! 4. :, H . 60Jibmero' qRCJia TeJI; HHTep
qiepe~l1SI TOll(,l\8CTBeHHIDC qacTHJ.\ RTaK ,l\aJiee) , a TaKlKe:BHapOAffOM 
X03.f!ACTBe (HeltTpOHHbiA.KapoTSJK B. Heq>TepaaBe,I\Ke) ;,,• . 

f. "Y • -, •• \\· _\ ' ' : ,,. ,· •• • /; 

. ' ·- Pa60TH. noJIOJKeHHble i5 OCHOBY 8l1CCepTatµrn I, . 

L Jlp~eB M •• · IlapJKRqK11A c~c .. 0 B03MOJKHO~Tl1 Jp11MeH6Hl1H n~JIY~POBOAHR.:., .· 
. , KO~blX.'A0TeKTOpOB B He£1Tp~HHOM cneKTpOMeTpe Il() BpeMeH~ npoJieTa.

J.ly()Ha, 196? .- 15 c. (Ilpenp11Hor/06'be,I\. RH-T .R,l\ep. 11ccJie~.: 3-3466). • 
2: )lpaJKea' M:H~, HapkqK11ti c;c. Ilpeo6paaoBaTeJ1b speMeH11 B a.MIIJI11Ty,11.Y · 

~eia.na.HCHOI'O , Tl1mi JVISI cneKTpOMeTpa no. BpeMeHli npoJieTa B HaHOceeyH,1\- . 
< HO!ql,118ll8.30He.- J.ly6Ha, 1966.;.>13 C. (IlpenpRHT/061.e,I\. RH'-~ .R,l\ep. 
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. · 2: ,UpB.ll!:eB M.H.; IIaplKl'lqK11A C.C; Ilpeo6paaoaaTeJJb ap~MeHH B aMIIJI~Y,11.Y 
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