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B~E~iHl-1E 

AHanl-13Y aAPOH-RAepHbIX 1-1 RAPO-RAepHbIX .B3aI-1MOAeIllCTBIt1I1 B KYMY~ 

JlRTI-1BHblX nepexeauux , B 4aCTHOCT~, 113'y4eHHIO' CTPYKTypRblX et>YHKI..4I-1J.1 

B. 06naCTI-1 et>parMeHTal..4HH MIt1WeHI-1 J- YAem:~eTCR a H~CTORl1.lee BpeMR 

60nbwoe BHI-1MaHHe/ 1/ . Hal-1MeHee ~ccneAOBaH npo~ecc KYMynRTHBHO~O 
pO~eHI-1R 4àCTH1.4 B CTOIIKHOBeHI-1RX penRTI-1BI-1CTCKI-1X RAep. B AaHHOI1-' 

paõore npêncr aaneua axcnepaae-rrens aue AaHHble no 06pa30BaHI-1IO 

nporonoe- B 3aAHe~ nonycéepe B n , c o K o 'B dTa-1-1 CTa-COYAppe..-rJ;lRX 

npH 4,2 r3B/c Ha HYKIlOH o 

1~ METOAHKA 3KCnEP~MEHTA 

3KCllepl-1MeHTanbHbl~ MaTepHan conepxan 1062 dTa 1-1 1235 CJ'a He­

ynpyrux CTOI1KHOBeHI-1~', nonY4eHHblX B peayns r are B3al'lMOAelllcTB~1:1 

nepBI-14HblX RAep Ae~Tepl-1R 1-1 yrneoona c TaHTaJ10BO~ MHweHblO 13 
nnaGTI-1HKI-1-nO 1 MM T'OIll1.lI-1HOIII/, YCTaH.pBneHHo~ BO BHYTpeHHeM 06:'b,e-

Me 2-MeTpOBO~ nponaKOBolII KaMep~ nB3 OH~Ko PaCCTORHl-1e Me>t<AY 

nIlaCTI-1HKaMI-1 COCTaBIlR1l0 93 MM. B 3TI-1X' C06bt:TIffRX 1-13MepRIlHCb nporouu , 

a.1CnYl1.leHHble B 3aAHIOIO nonycoepy , B .(1oC.'K. /npoToH-Ha3aA!. llpa-
MeCi;) 11;' -Me30HOB cpena npOTOHOB-Ha3aA He npeauuiana - 2%. no­

np~BKI-1, CBR3aHH~e c nOTepelll npOTOHOB a.13-3a 60IlbWHX yrnoB norpy­

>t<eHI-1R, COCTaBIlRnl-1 --5%. AHanl-131-1pOBanl-1Cb npOTOHbl, HMe~He Be~l-1­

41-1HY npOCTpaHCTBeHHoro yrn~ e ~ 100°.TaKaR BeIlH41-1Ha 6~Ila B~6pa­

Ha BBI-1AY '60nbWl-1X noreps npOTOHOa c e:: 9(}Q, T oe o I-1CnYuteHHblX 

BAOIlb nIlOCKOCTH TaHTaIlOBO~ nnaCTHHKH. 

HaIla.14He TaHTaIlOB~X nIlaC~I-1H HCKa>t<aeT nepBOHa4aIlbH~e HMnynbc-

Hbl~ a.1 yrIlOBOI1 cnexrpu npOTOHOB _BcneACTBl-1e ABYX npI-14HH:' 

BTOpl-14HOrO B3aHMOAel1CTBI-1R npOTOHOB c RApaMI-1 MI-1WeHI-1 1-1 1-10H1-13a­

1..41-10HHblX nOTepb npa.1 npOXO>t<AeHHI-1 npOTOHa CKB03b TaHTaIlOBYIO MI-1~eHb. 

BepoRTHo,CTb BTOpl-14HOrO B3al-1MOAelllCTBHR npOTOHOB MO>t<HO O~~HI-1.Tb 

1-13 1t13BeCTHoro Bblpa)l(eHI-1R W= e-na x, rne n - 41-1CIlO RAep B 1 CM 3 

MI-1WeHI-1: C1 =1,7 6apH - Ce4eHI-1e Heynpyroro B3aI-1MOAe~CTBI-1R 

npOTOHa.J: TaHTanOM, xor'opoe cnaõo 3aBI-1CI-1T OT 3Heprl-1l-1,/2/ B I-1H-." 

r epaane Ha6J1IOAaeMblx 3Ha4eHI-1~ I-1MnYIlbCOB B!OPH4HbIX npOTOHOB; x­

TOIll1.lI-1Ha MI-1~eHIt1 no HanpaBneHl-11O B~IleTa npOTOHa. OTclOAa AnR npo­ \ 

TOHO'e c (J = roo ° OTHOCI-1TeIlbH~R nor epa 1-13-3a BTOpl-14HOrb B3'aI-1MO­

AelllcTBI-1R COCTaBnReT - 3%. ' I 

TaKt-1M 06pa30M, CYl1.leCTBeHHble nOnpaBKI-1 MorYT B03HI-1KaTb ronsxo 

BcneAcTB~e 1-10H1-13a1..41-10HH~X nOTepb. 4aCTb npOTOHOB 'nornOl1.laeTCR 

B nIlaCTI-1HKe 1-1 He per~CTpl-1PyeTcR • ~enl-14l-1Ha nOTe~b TaKIt1X npOTOHOB 

6YAeT paCCMOTpeHa HH~•.:._OcTaBwaRcR _~,?E:r,b perHcTp~PyeTcR B npo­

lu (;. ;.;., " ' ... -"'. '~t~~Vll 
fSi'I .....;;:M~~'" f'('r ",·,g'\iC"'~"·"'" 

, ~"'p'''';;,I$Á:I-.. ~ •• ,,~. ~lt na • 
b!;i1F~litrltJTEHA 
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Pnc s l , I'Ü-mYJIbCHhle cnex rpu npo­

TOHOB-Ha3a,u; B CTa -B3aHMop;ell­

CTBHHX: 0- Ha'tIaJIbHhlH 3KCnepHMeH­

TaJIbHhIH. cnercrp , • - 3KCnepHMeH­

TaJIbHhlll cnexrp c YLreTOM: BJIHHHJ{H 

TaHTaJIOBhlX nJIaCTHH; r-ac-ror-pare­

Ma - paClJeT ,UKH., 3amTpHXOBaH­

HaH ~6JIaCT.b ~ BKJIap; p;ellTpoHoB 

/C't1-' TeKCT}. 

• 
o~ f,1 1,3 

P(r~t./c) 

naHe, ~ Heo6xoA~MO oueH~Tb n€pBOHa4anbHM~ ~MnynbcH~A cneKTp Ta~ 

K~X npOTOHOB. ' 
B npeAnonomeH~~, 4TO B3a~MoAeAcTB~e HaneTa~~ero RApa yrnepo-/ 

na npouaouino B cpeAHeM Ha nonosane Tonlll~Hbl' nnaCn1HK\.1, c Y4eTOM 
~pocTpaHcTBeHHO(O yrna BMneta BTop~4Horo npOTOHa BM4\.1CnRn~~b \ 
An~Ha nYT~, npO~AeHHoro npOTOHOM B Tonlll~He nnacT~HK~ (fI)' B Ha­
weM cnyuee pa3MeU\eH~R TaHTanOBblX nnecruu 8 nponaae , Mbl Ha6n~Aan~ 

nepeXOA MemAY ABYMR cpeAaM~. n63TO~~ AnR ynpollleH\.1R B~4\.1CneH~~, 
no ~Mnynbcy- Ha6fl~AaeMoro B nponaHe npoToHa, c nOMo~b~ Ta6n~~ 

~MnynbC-[Ip06er/3/ õun onpenene-r npofie r , cooTBeTcTBYIOUl~~ np06ef"Y 
npoToHa c AaHHMM ~MnynbcoM B TaHTane (f2 ) . no nonY4eHHoA TaK~M 

06pa3qM c~MMapHO~ An~He (f=f1 +f 2 ) \.13 Tex me Ta6n~u onpeAenR­
nocb ~cKOMoe nonpaBneHHoe 3Ha4eH~e ~Mnynbca npOTOHa.Ha p~c.1 

np~BeAeHbl nepBOHa4anbHbl~ (o) ~ nonpaaneuauã (.) cnexrpa npOTO­
HOB, ~cnYl1.leHH~X B 3aAH~~ nonyc$epy /8 ~ 100°/. CneAyeT oTMeT~T~, 

4TO nonpaaxa cyurecr aenua rnaBHblM 06pa30M AnR npOTOHOB c ~M':' 

nynbcoM MeH€e 300 M3B/C4 
An~ 60nee ~onHoro aHan~3a Ben~~~HM MeTOA~4eCK~X ~CKameH~~ 

~MnynbcHblX ~ yrnosux xapax'repucra« npOTOHOB ~cnonb30Ban\.1Cb MO­
~en~~~BaHH~e C06MT~R no Ay6He~cKo~ Bepc~~ KaCKaAHo-~cnap~Tenb­
HO~' M~Aen~/4/ /AKM/. C 3TO~ uenb~ B MOAen~pOBaHHMX C06MT~RX 
c nOMolllb~· cnY4ai1Horo 4~~na pa~bl~pbIB9f1ac,p T04Ka, B3a~MOAe~CTB~R 

l? npenenax TonU\~Hbl nnaCT~HK~. 3aTeM, ~cnonb3YR Ben~4~HY npoc'rpa-r­
cTBeHHoro yrna BbJneTa, MO.Aen~pOBan~ npOXOmAeH~e npoTOHa B TaH':' 
TanOBO~ M~weHIII ~ np~nera~llleM K He~ cnoe nponaua 4' MM, ueoõxo­
A~Moro AnR HaAemHoro B~3yanbHoro Ha6n~AeH~R TpeKa npOTOHa. 
no BbI4~cneHHO~ TaK~M 06pa30M An~He TpeKa onpenennna rpaH~4Hb'~ 

IIIMny,nbC "oeracrpeuaa" MOAen~pOBaHHoro npOTOHa, H~me KOToporo 
npO~OH/c4HTancR'nornoT~Bw~MCR M~weHb~o AnR cpaBHeH\.1R ~ HOB~M 
3Kcnep~MeHTanbHb'M ~MnynbcHblM cnexrpoa npOTOHOB B nonY4eHHbl~ 

TaKHM 06pa30M 8 ,llKt1 cnexrp fibJna BBeAeHa nonpaaxa , T. e .Y"l~TbIBa­
nHcb ~c~ameH~fl cneKTpa nnacT~HKoM.Ha p~c.2 B B~Ae WTP\.1XOBO~ 
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Pp (r3f,.!c') 

PHC. 2. llMnYJIbcHbri4 cnexrp rrpo­
TOHOB B CTa-B3aHMop;etícTBHHX', 

nOJIYlleHHhlH B ,UKM, illTpHXOBaH 

rHCTorpaMMa - nepBoHalIaJlbHbIH. 

crreKTp; illTpHx-nYHKTHpHaR ­

cnex-rp , HCKffiKeHHhli-'I nJIaCTHHKOI'1; 

CTIJIOillHaH rHCTorpaMMa - ,ITQnpaB­

neHHhIH. cnerc rp , 

nlcTorpaMMbl- nOKa3aH rtepaouauans-: 
H~~ CneKTp MOAen~pOBaHHYX npo­
TOHOB.WTp/ll-X-rtYHKT~pHa'R r~CTO­

rpa~~a ~MnynbcHOMYCOOTBeTcTByeT 
cneKTpy nna­npOTOHOa,~CKa}KeHHaMY 

CTIIIH':'O~. tnnoWHO~ r~CTOrpaMMO~ 
0603Ha4eH IlnOnpaBl1eHHbli1ll,.aHanO-
r~4HO 3KCrtep~MeHTanbHOMY, It1Mn.~nbC­

Hbli1 cnexrp npOTOHOB B t\KM. B aepx-
He~ 4aCT~ pl>1CYHKa /BCTaBI<a/ 
np~BeAeH pe3ynbTaT Y4eTa BnWR­

HI1R I;lnaCT~HK~ AIlR BTOp~4HblX. Ae~TpOHOB. H3 pac , 2. cnenye.r , 4TO,
 
Ha1.f/ll-HaR C ~Mnynbca BTop~4HOrQ nporoua 300 H3B/C lIf Bblwe, HaJUt41í1e
 

"nnacnfHK~ MGmeT ~CKa3~Tb 3Ha4eH~e ~CT~HHoro ~Mnynbca He õorree. 
l.{eM Ha 10%, 4TO HaXOA~TCR B npenenax cpennero 3~cnep~MeHTa.f-tbHO­

ro ~MnynbcHoro pa3peWeH~R--/5/. Cnenye r OTMeT~Tb, 41"0 npo roau , 
~Me~Ul~e ~Mnynbc 200 S. Pp S. 500 M3B/c, OCTaHaBn~BaIOTCR B 06b~Me 
KaMepbl, ~ AflR H~X T04HOCTb ~3MepeHII\.R ~MJJynbcoB no np06ery co­
CTaBnReT 2%. Ilporoau , ~MelOlll~e liIMny.nbC Pp :> 500- ~13B/.c, ~3MepR~TcR 

no Kp~B~3He .TpeKa B MarH~THOM norre, ~ B 3TOM .cnY4ae T04HOCTb _ 
~3MepeH~R ~MnynbtoB -12%, . 

Ha p~c.3 np~BeAeHO oTHowe~~e ~MnynbcHblx cneKTpOB BTOp~4H~X
 

nporouoa ~. RAepHblX '$parMeHToe (d,t,3He.)-cneKTpa B AKM nocne
 
BBeAeH~R nonpaBOK Ha nOTep~ K nepBoHa4anbHoMY
 ~OHJlt3a4~OHHble 

cneKTpy, pacc4~laHHoMY B AKM c Y4eTOM B3a~MoAe~cTB~R KaCKaAH~X
 

4aCT~4 B paMKax MOAen~ A~HaM~4ecKo~ KOqneCueH~~~ /cnll\.naH~R//6/.
 
,AnR norn~eHHblX npOTOHOB ~ ~parMeHToB BO BceM A~ana30He ~M­


nynbcoB 3TO -OTHoweH~e COCTaB~no Al1R p,d,t, 3He COOTBeTCTBeHHQ
 
== 34%, 42%-; 58?;; 6,0%. r
 

Ha pwc.4 np~BeAeHO yrnoBoe pacnpe~eneH~e npOTO~OB c ~Mnynq­
COM õonee 300 t13H/c B AlUi. Y4eT Bn~RH~R nnacr auo« 'np~BoA~T 

K YMeHbweH~1O 4~cna npOTOHOB, ~cnYllleHH~X B yrnw, 6n~3K~e K 90° ' .... 

'B n.C.K. /3aw1;p~xoBaHHaR oõnacr s ,", 
04eHIIIM np~MeCb He~AeHT~~~4~pOBaHHMX RAepM~X $parMeHTOB (d ,
 
3) , 6­t, He cpeA~ OTO pauuux AnR auanaaa npOTOHOB. npl-::lMeCb, B OC­

HOBHOM, caaaaaa c TPYAHOCTb~ Ií1AeHT~$~Kal.\J.1~ RAepHblX ~parMeHTOB.
 

B HaweM 3~cnep~MeHTe B03Mom~a ~AeHT~~~KaA~R BTOpH"lHMX Ae~rpo­


HOe. no nnOTHOCT~ ~OH~3a4~1d n~Wb B' 06naCT~ ~MnYI.1bCOB 1 + 1,5 r3B/c.
 
....2 3 1 
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PHe.3. OTHOmeHH€ HMrrynbcHblx
 
CIleKTpOB rrp0"T{)HOB H H)J;epHbIX
 
<pparMeHTOB ' (d , t , 3He) B,UKM,
 
rronyqeHHWX rrocne BBegeHHH rrorrpa­

BOK na HOHH3aUHOHHble no-repu
 
K l1epBOHaqanbHbIM cnex-rp asr ,
 

1z·:r~-1·~ 
O) 0,3 0,5 0,1 0,9 f,f ~ t{l 

P(raM) 
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PHc.4. YrnOBOe pacrrpegeneHHe 
rrpOTOHOB C HMrrynb~oM 6on~e 250 
300 M3B/c 'B ~R}1 gnfl CTa-B3aHMO­
geHcTBHH. 3amTpH~oBaHHaH 

06naCTb - gonfl rrpoToHoB"rrorno~ 
o 

- ~,O -0,5' o 0,5 'f,O 
m;eHHbIX nrrac THHKOH. Co.s~p .. 

~KM A~eT OTHOC~TenbH~~ BWXOA Ae~TpOHOB K BWXOAY npOTOH6B An~ 
_lscex ,1IIMnynbcoB ~ yrnoá 0ne ~ 1000 d/p::::s 40% o BBJ.1AY He3Ha4~TeiJl)HOrO 

OTn~4~~ 3Hepr~~ ~Aep-M~weHe~ OT nepB~4Ho~ SHepr~J.1 An~ npoBepK~' Ht'" 

3TO~ oueHK~ MW ~cnonb30BanJ.1 3Kcnep~MeHTanbH~e AaHHwe no ~cnYCKa­
H~~ npOTOHOB ~ Àe~TpoHoB B-,C-Pb-B3alllMo~e~cTB~RX np~' Ha4anbH~~ 
KlIIHeT~4e..cKO~ 3Heprl:1~ 3, Q r;3B/C. HYKnOH 17 • ' , 

np~ yrnax ~c.nYCKaH~~ 0nc =i99~ 120 0
, 130 0

, 148 0 
/ 11I B IIIHTepB,a­

ne ~MnynbcoB BTOp~4HWX npOTOHO~ 1II ~e~TpoHoB 0,5-1,1 r3B/c /rAe 
B HaweM 'cJ1YYae,' TPYAH,O IIIX pa3Aem1Tb/ cpeAH~~ OTHOCI.1TeIlbHbl\;1' BblXOA 
Ae'~TPoHOB k BblXOAY npOTOHOB cocTaBn~eT/7j - 405'60 3TO xopouio 
tornaCyeTC,~ c peayns r araaa ,lJ,KM ~ CB~AeTeJlbCTByeT o npaB~J1bHO~ 
oueHKe BWXOAa ~AepH~X $parMeHTOB ,B ~KM c Y4~TOM tn~naH~~ HYKno~ 

HOB. 
~n~ Y4eTa BnH~H~~ nnaCTJ.1H Ha BWXO~ ~AepHWX $parMeHTOB 6wna 

~npeA~neHa ~eTOAOM, on~caHHWM BWW~, Aon~ $parMeHTOB, nornoT~B~ 
WlllXC~ B nnaCT~HKe, a B nonY4eHHw\;1 cneKTpBBeAeHa nonpaBKa Ha. 

~OH~3aU~OHH~e nOTeplllo 
~n~ AanbHe~wero Y4eTa 3Kcnep~MeHTanbHWX ycnoB~\;1 Ha6n~AeA~R 

npoaeneua cneAYIO~aR npouenypa , B 3cPcPeKTI.1BHOM o6beMe t<at"'e~bl pa­
surpuaanac s T04Ka B3aHMoAe~cTB~fl, BbI4I.1Cn~J1C~ npoêe r epparMeHTOB 

4 

~ BblAenRn~Cb' <tJ.parMeHTbl, OCTaHOB~BWltleCR 8' noenenex 3c1>Cl:let<T~BHOrO 

oGbeMa o l-'1Mnynbc TaKIllX $parM~HTo'B 3aTeM lII3MeH~nc~ Ha HOBoe-3Ha­
4eH~e, COOTBeTCTBYIO~ee ~MnYIlbCY npOTOHa, ~Me~l1\erO nooõer , pasHbli1 
npo6ery $parMeHTa o .unR 0AH03apRAHbIX <pparMeHToB, klMelOlti~x npoõer , 
nReBbIWalO~i-1~ paanepa 3$$eKT~BHoro o6beMa; coxpauanoc s 3Ha4eH~e 
IIlMnYilbca, HO <pparMeHT C4~TanC;::R npOTOHm-1, r ,e . lIIM~TlIIp08anOCb 

onpeAeneH~e ~Mnynbca npOTOHa no KpMB~3~e TpeKa B KaMepe. Aon~ 

RAepHblX cPpan.1eHTOB d , t; 3He, cpenu npOTOHOB-Ha3~aA nocne Y4eTa 
nórno~eH~R OKa~anaCb MeHbwe ~8%, n03TOMY B AanbHe~illeM Bce <ppar­
MeHT~ CYIIITan~Cb Ae~TpoHaM~. 

H~ p~co1 AnR npOTOHoa, a TaKme Ae~TpoH08, KMe~~KX nepeC4~TaH­

uóe 3HáqeH~e ~Nnynb<:a /3aUJTplllXOBaHHa~ oõnacrs z , r~CTOrpaMJv\oi1 

npeAcTaBneH paC4eT J),I<M VlMnynbcHoro cneKTpa 6ap~oHoB, BblneTa~~IIIX 
B 3aAHro~ nonyc$epy. PaC4eT B ~enOM YAoeneTBOpJ.1TenbHO on~C~BaeT 

31<cnep~MeHTaJlbHbl~ cnexrp , 1-1 nons A'eHTpoHo8 no OTHOWeHl-11O K BblXOAY 
npoToHo~ COCTaBJlAeT -15%. 

2 o PE3ynbTATbl 

IA'" • 18 . o I d
3
a 1 ~N (JinVlHKn103~BHbJIII cnet<Tp ,npoToHos-H33aA nc > 100 / E-- == _. ' _ 

- dp3 P ÔpÔT N a3 

/ fl'in - ceveuue Heynpyroro 83a~MoAe~cTB~fl/ onpenensnca B 3aBI.1­
ClIIMOCT~ OT ~x t<\Ilt-leTH4ecl<oi1 3Heprm1 B CTa ( 1ft) \11 dTa (~) cOYAap~H~1­
~x. Pe3YJlbTaTW np~BeAeH~ Ha plllc.5o CnnowHaR JlMHIIlR'npeACTaSJlfleT 
co60~ annpOKCJ.1MaU\ll~ 3KcnepHMeHTanbH~X AaHH~X 3aSHCHMOCTblO B~Aa 

y = A exp (- TITo ) . /1/ 

Anfl dTa -coYAapeH~~ !li Bblpa)l{eH~eM 

y = A exp (- TITo ) + B' exp (- TI To) /2/
1 2 

Anf! CTa -,cTonKHoBeH~i1.'Ben~4VlHbl napaae'rpoe To /TeHn~paTYPbl 
cneKTpoB/ np~BeAeHW B Ta6n o1 Anw pa3HWX yrnoBwx \IlHTepB~JlOB B~­

nere npO,TOHOB-Ha3aA·. AnnpOKCVlMal..\lIIR 3KcneplllMeHTanbHbiX pacnpena­
neHH~ OAHO~ 3KcnOHeHTO~ AnR CT~cOYAapeHH~ TaKme npltlBeAeHa 
B r aõn , 1 o /11 naer xopoume 3Ha4eHiIIR )(2 H3 cr eneus CSOGOAb!. tJ,aHHble 
3TO~ Ta6n~L\bl yicaauaaor Ha YMeHbweHl.1e napa-rer pa To c pOCTOM yr­
na ~cnYCKaHJ.1~ npOTOHa HasaAo Ha6n~AaeTcR 60nee KPYTO~ cnaA > 
pacnpeAeneHI.1R npoTo~oB-Ha3aA B dTa -coYA~peH~Rxo An~ npoToHoS, 
/IIMe~~~X Ben~4~HY yrna ~c ~100o,3Ha4eH~e napaMeTpa To B npege­
nax 3KcnepHMeHTaJlbHblX oWiII60K Mano OTnM4'aeTCR OT 3Ha4eHI-1i1, nony­
4eHHblX paHee B aApOH-RAepHbIX 11I HAPO-RAepHbIX CTOIlKHOBeH~f1X 

/3.5-'40/ thB 18-16! r, 
W~PHXOBO~ r\llCTOrpaMMo~ Ha pillc.5 npeACTasneH paC4eT cneKTpa 

no KItlHeT!I!4eCKO'M 3Hepr'~V1 npOTOHOS B CTa - cOYAapeHV1~x B llKM ." 
CnnOIiIHaR. r acrorpa-o-a - pacver AKM c y'tteTOM oõpaaoaauas ~AepHblX 
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5 o HHKJII03HBHbIÜ' crrexrp• 

npOTOHOB-Ha3a~ B 3aBHCHMOCTH 

OT KHHe~HqeCKOH 3HeprHH B dTa 
í!{ ô)' H CT,'l (8) B3aHMo~eHCTBHHX. 
CnnOillHaR nHHHR - a~npOKCHMa~HR 

3KcnepHMeHTaJ1bHhI~ crrex rpon 

ICM. TaÕJ1.l1 I'HCTOrpaMMbI 
pàcxe'r ,UKM [cs«, 'TeKcT/. 
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PHc~6. CTPYKTYPHaR '~YHK~HR npo­
TOH6B-Ha3a~ B 3aBHCHMOCTH OT\ f 

~ 
1 

KYMynRTHBHofI nepeneunoü f3 = 

E-pu	 {-]'; 
= -m-B dTa(Ô)H CTa (8) '-CTon-
KHOB~HHRX. CrrnOillHaR nHHHR ­

anrrpOKCHMa~HR 3KcnepHMeHTanb­ l
•

HhIX cnex rpoa I CM. r aõn o 2 I , 
rHCTorpaMMa ~ pa~qeT ,UKH. 
ICM • .TeKcT/. 

i 
~~l 

<t>parMeHTOB npH n<;:>MOUV1 MOAeJlI-f l\oaIleC4eHijHlt1 H-YKIlOHOB / 6 / .. CooTBeT­
CTsYIOll.\kfe BeIllt14lt1Hbr napaxerpoe To ahnpóK~l-'ÍMa4ItfH pac-teruux cnexrpoa 
3aID1CHMOCTblO 111, ..npIi1BeAeHbl r aiose B ':a6110'1. lít3 plt1c.S Blt1AHO,. 4TO 
6é3 Y4eTa oõpaaoaauaa ct>'):>arMeHToB pac4eTH~le 3Ha4eHlt1R H'e; corrra­
CYIOTCR c 3KcnepHMeHTaI1bHblMI-f AaH~bIMItt, ocoõeuao npH T ? 250 M3B:-. 

Benlt14HH-a napaaerpa' To nplt1MepHO nocroa-rua AIlR paauux yrIloB 
II1cnYCKal-ildR H ÕJ1H3Ka \K - 42 M3B o Ylfei' CJllt1naHlt1R HYKllOHOB lt1 oõpa­
30Ef-aHlt1R <t>parMeHToB B .llKM Y.f\Y4waeT cornacne axcnepaaear ansuux 
lt1 pac-ieruux cnexrpoa lt1 npaaonur K Yt-1eH-bW~Hlt11O '3HaqeHI1~' napaaet - . 

pa To ICM. r eõrt, T/. .,.. 
Ha pltfC o 6 npaaeneuo pacnpeneneaae Cl'PXKTYPHOH 4JYHK4lttl-f 

ep ((3) = ff(p)qO • f(p) = E	 d~ = ~ _~.!.-_ = Jp-E cose I dO' 
dp p2 dp dO ' 2 . dlldn'. p mp 

rge mp - Macca npQToHa, ADR npOTOHOB-Ha3pA B 3a8HClt1MOCTlt1 OJ KY-

E-p	 , 
M'ynRTHBHOH nepeMeHHoi1 fJ = ~ BeTa ( .)' l-1 dTa( Ô )-CTpIlKHoBe- . 

" p 
H~RX. enJlOWH~R Illt1Hlt1W - annpOKClttMa4~B cneKTpOB aaBlt1CHMOCTblO ~lt1Aa 

~ = Aexp (- (31 80 )	 /31 

,IJIlR CITa --CToIlKHOBeHlt1~, 

y ::::: A exp (~f31 f3 0 ) + B exp (- (31 80 )	 141 
1.1 2­

AIlR eTa·coYAapeHItt~. I 

':...B r aõn o2 npencr aaneuu BeJll-14lt1Hbl napaaerpoe R.o ' Y.:3 0 ,~o AIlR
 
, • 1 2
 ...paauax yrnoaux lt1HTepBaIlOE} auner a nJ)OTOHa Ha3aAo -Ha6IlIOAaeTCR
 

YBenlt14eHlt1e .napaMeTpa f30 c YBeIllt14eHlt1eM yrIla BbmeT:a npOTOHa-Ha3aA.
 
AnnpOKClt1Ma4lt1R pacnpeAeIleHMR OAHOH 3KcnOHeHTO~ AIlR eTa-COYAapeHItt~
 

naer õonsurae 3Ha4eHlttR )(2 Ha creneus Csoõonu, Ha6IllOAaeTCH r a-ose
 
HeKOTopoe OTIllt14lt1e napaMeTpOB HaKIlOHa AIlR dTa -B3alt1MOAeHCTBlt1~
 

OT CTa -CTOIlKHOBeHlt1H, a lt1MeHHO - õonee KPYTO~ cnaA cneKTpa •
 
B dTa -cOYAapeH,lt1RX ~ 11lTplttxoBa~ lt1 cnIlOWHaR rlt1CTOrpaMMbl - pacuer
 
AKM AIlH eTa-COYAapeHlt1H, COOTBeTcTBeHHO 6e.3 Y4eTa CIllt1naHlt1R HYK­

IlOHOB Itt co cIllt1néHltfeM. COOTBeTCTBYIOll.\~e SeIllt14lt1HW napaMeTpos a~-~
 

hpOKClttMa4~H cneKTpo& B AKM npl-1BeAeHW B Ta6Il.2, lt13 KOTOPOH Blt1AHO,
 
4TO Y4eT Cn~naHltfR HYKIlOHOB, KaK Itt B ~IlY4ae 3HepreT~4eCKlt1X cneKT­
pOB npOTOHOB, np~BOAlt1T K nY4weMY COrIlaClt11O c 3KCn~plt1MeHTaIlbHWMlt1 

3Ha4eHlttRMlt1 -~ K He6oIlbWOMY YMeHblUeHlttlO neoaxer ca r3 i 3TO yxaauaaer 
Ha B03MomHYIO nplttMeCb Ael:1TpoHoBo e APyroH ÇTOpOMbl, ~nnpOKClt1Ma4lt1R 

cneKTpOB AKM 6~3 Y4eTa Itt c Y4eTOM B3alttMOAe~CTBlt1H B-KOHe4HOM co­
CTOHHlt1lt1 AaeT ~e60Ilbwoe pa3Illt14He B BeIllt14lt1He napaMeTpOB HaKIlOHa 
leM. Ta6Il.l lt1 2/. 
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CCblnKI-1 Ha C006\1lEHHfI .~ RPEnPHHTbl OHRH A<?J1)f(HbI conepxer s cne­

AY~~He 3neMeHTbI: 
~~ 

- ,<I>aMHnHH H HHHLll-1aJ1bC aBTQPOB, 
,;,	 - COKpa~eHHoe Ha3BaHI-1e HHCTI-1TYTa /Ol1f1H! .... IflH,qéKC nY6nl-1l<aLl .... Ifl, 

- MeCTO 1-13,qaHI-1R / ,(\y6Ha1., 
- r9,q 1-13,qaHI-1R, 
- HOMep CTpaH~Ubl /npH Heo6xo,qI-1MOCTI-1/. 
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