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Pa6oTa Bblno1meHa B Jla6opaTop1111 TcopeTJl'IecKoii clJmmKll O6'beµ,nHeHHOro 
IIHCTllTyTa .ffµ,epHblX 1Iccneµ,0Ba~mf1 . • . ,, 

Hay'IHblll pyKoBoµ,nTenb: 
KaHP,Hµ,aT ¢m:mKo- MaTeMaTn'IecKnx nayK 
CTapwuii nay'IHblll COTpJAHIIK 

O¢m:~IlaJibHbIC onnoHCHTbl: . 
µ,oKTop ¢m:mKo- MaTeMaTWIC"KllX fiayI( 
Beµ,ym1111 :nay'IH.blll coTpJAHIIK . ·· · 

·-... B.M.illunoB_ 

B.H.3axapbe:s 

KaHµ,11µ,aT ¢nnllKO- MaTeMa;ll'ICCKll:X: HayK 
. cTaplllnii nay'IHbln coTpyµ,mrK 10 .M; 1IyBnm,cKii11 

. ' 

'Beµ,ymee Hay'IH0- nccneµ,~~aTenb'cKoe Y'IPC)KP,CIIIIC!. 
C~HKT:.:. IIe~ep6yprCKllll, rocyµ,apcTBC~HbIII ymrnepcIITCT 

ABTOpe¢epaT. paoocJiaH " ___ "," •. " 1993 r: 3aID;HTa'P,IICCCpTaltllll 
· cocToHTCJI " ___ " " _____ " 1993.r Ha oaceµ,amm cne1tnannm1poBaH~oro Co-

' BCTa K.047.01.01. Jla6opaTopmr TeopeTw1ecK011 clJnm~KH O6'beP,HHCHHoro IIH~Tn
TyTa .ffµ,epHbI~ IIccneµ,oBaHni'1, ~.,lly6Ha MocKOBCKOll o6JiaCTil. 

C AH_ccepTan;neii: MO)l{Ho oonaKOMUTbcJI ~ 6u6mmTeKe OH.fflI. 

Y'IeHblll ceKpeTapb. CoBeTa · 
P,0KT0p ¢1m1IKO- MaTeMaTJI'IeCKHX HayK A.E.,llopoxoB 

I 
-~ 

.. 11·.· 

l 1_ 

:· 

I 

1-
. ·1 
I'· 

·1 
~ 

·, 

; .. \ 

--;-
OBID;A.ff XAP AKTEPHCTHKA P A~OThI 

.· AKTYaJlbHOCTb TCMbI. BKcnepnMCHT~bHblC HCCJICP,OBamrn peaKQHll cmrn~JI 
np'u noµ,6apbepHblX aneprirnx npoµ,eMOHCTpIIpOBaJIII 0Ha'IIITCJibHOe, .B, HCCKOJibKO 

, , S • -~•• • ' • " • A 

nopJIP,KOB, :paCXO)l{P,CHIIC aKcnepIIMCHTaJibHbIX µ,aHHblX C TeopCTII'ICCKIIMII pac'Ie-
raMII CC'IeHIIll CJIIIJIHirn, BblilOJIHCHHblX B paMKJLX 0P,HOMCpHblX MOP,CJICll. 8To CTll
MJJIIIp<>BaJIO IIOy'IeH~e BJIIIaH:i1n:_ cno,KHOH. cTpyKTY!)bI. CTaJIKIIBa.IOID;IIXCJI. n:µ;~p Ha 

·BepoaTH0CTb noµ;6apbepHor~ TYHHem1pt>Ba1urn. - . .. •. · .· . 
-·B. nocneµ;Hue· roµ;:i:>I', Hapaµ;y C CC'ICHileM CJIU.!IHIIH, npOB0)J;UJll[ IIOMepeHII.!I <pyH

KIJ;IIH Boo6y)KP,CHIIJI µ;na HIIOK0JIC)Kall(JIX KOJIJICKTIIBHblX COCTORHMH. IloaTOMY npeµ;-
' . ~ . - ' . . . . •, - . : ' 

CTaBJIJICT IIHTepec eµ;IIHOC 0llIICaHIIC peaKn;m'i: CJIII.!IHII.!I II Heynpyroro pacce.!IHII.!I. 
· Oµ;HIIM Im n;~HTl)aJibHblX acireKT'aB B pea~IJ;IIJIX c T.!I:ll,eJibl~m noirn-MH minneTc~ 

JIBireii:ne TYHHemipoBaHU.!I noµ; KYJIOHOB~KIIM 6apbepoM. TaK B C~HOH c OTI(J)bITII~M ' . '. . .. · . . - •. ._. --
aCIIMMCTpII'IHOrQ µ;enemrn TJl)l{CJiblX .11µ;ep npeµ;cTaBJI.!ICT llHTepec H0Y'ICHHe JIBJie~ 

. HH.!I TYHHCJIHpOB~H.!I TJI:ll,CJiblX KnacTepoB noµ; K)'JI0HOBCKHM 6'ii.p~epoMB peaK~na'x 
· 'pacnaµ;a. B cuny uecIIMMCTpII'IHOCTii 6apbepa·TyHnerrnpoBaHIIe cno~mox~ 'Iac-run;bl . '.· '· \ . ' ' ' ' . ·. .· '. . . 

npII pacnaµ;e· II CJIIIJIHIIII.MO)l{cT npnBeCTII K paonu'IHblM a¢¢eKTaM. Paomr'IHble a¢-
... ·<f>e~T~,--CBJI0aHHblC C TyHHemrpc>BaHUCM, MoryT np~JIBIITbCJI B peaKD;Il.!IX CJIHJIHIIH· 

- I - ' , . ._;, , . . , 'u , ., . ..;. . - , • ,-. 

. 11:µ;ep; IIMClOID;HX µ;Byrop6b1II llOTCHIJ;llaJibHbIII 6apbep. · ,, .· · . . , · · · , 
·, · Ba)l{HOH npo6JICMOH a .peaKIJ;IIII CJIIl.!IHIUI .!IB;JICTC.11, onucrume yrn:OBOI':i o·aceJieH-

- HOCT,II CO<;TaBHOH <::IICTCMbl B?aBIICIIMOCTH OT a~epruu HaJICTa:iomero,srm>a; IlpII 
<?JH.!IHIIII aµ;ep· COCTaBHOC aµ;po MO)l{CT o6naµ;aTb_ 60JiblllHM BHCCCHHblM yr1IOBbl~ 
M0MCHTOM II 1my'IeHne'cmrnoBoii oacen:eHHOCTII Ba)l{HO µ;na noHIIMaHII.!I µ;IIHaMIIKH · ' 
µ;eneHII.ll'KOHC'IHOro aµ;pa. Cpeµ;HIIH yrno:soii MOMCH;,,BHOCIIM~ii:. B KOHC'IHOC aµ;po,:~',. 
a Tal{)l{C µ;ucnepcua yrnoBoro MOMCHTa; onpeµ;eJI.!IlOTC.!I pacnpeµ;erreHHCM napn;HaJib- .. 

' ,· . '' ' . . . ,·." - .. ,. "-. -
HblX npoHnn;aeMOCTeii: IloaToMy 0HaHire :3TIIX BCJIII'IIIH .!IBJI.!ICTCJI µ;onoJIHIITCJibHbIM 
T~CTOM µ;JIJI npoBepKH cyID;eCTBYIOID;IIX Moµ;eneii ~m~~HlI.!I ir.11~eJibIX I;OHOB .. 

CBJIDb paoJUI'IHblX: KaHaJI0B 'peaKIJ;IIH ripIIB0i];HT K pacmenneHHlO BXOµ;Horo 6a:. 
pbepa Ha ceMeHCTBO. 6apbepoB: Ilpe~cTaBJI.!ICT IIHTepec. KaK CBJioami. <f>op~a pac-

• " ', , ~- _, \ I ,· , • ., • ,· ' . -~- " ,.,J. , , .-

npeµ;eneHIIJI 6api.epoB co CJIO)l{HOH CTpyKTyp01'i: aµ;ep II CHaJIII.jneM KaHaJIOB nepeµ;a'I 
. HyKJIOHO~, llMClOID;HX Il0JIO)l{HTeITbHOC onaq;HHC Q- peain;II1i: . . . . 

...... IJ;eJib paCiOTbI - TeopeTil'ICCKIIC IICCJieµ;oBaHH.!I p~ai.iiuii cmrnHIIH, HeynpyrIIX 
soo6y)Kµ;eHnii: HIIO!'{OJie)l{amu~ KOJIJieKTllBH~ cocToauuii u pea.Kn;1iii nepeAa'I ~y
Kno110B npn • OKOJio6apbepHbl_X aneprpax. Ikc~eµ;OBaHI~Ci a¢¢e~TOB, <::BJIDaHHblX ~ 
TYHHCJIIIpOBaHIICM CJio:lKHblX '!aCTHIJ; B peaKIJ;II.!IX pacnaµ;a Ii 'cmrnHIIJI~ OnIIcami'e 
yrnoB~H oaCCJICHHOCTII coc-riBHoro aµ;pa. ·, ' ' .· ' ·. . . 

• Hay'IHWI '. HOBHOHa. B paMKax MOi];CJIII co CBJIOblO KaHaJioi ~~IICimhl peaKIJ;IIH 
CJIH.!IHH.!I II Heynpyrux·Boo6y)l{µ;emiii JierKHX u cpeµ;HHX aµ;ep; Pacc~oTpeHO BJIH.!I~ •. 

,·HH~'ac~eTpH'lHOCTII KYJIOHOBCKOr~ 6apbepa Ha ero'ripoH~IIJ;aeMOCTh B peaKIJ;II.!IX_ 
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CJ11U,IHIUI upacna:/:(a:. Hccnep;oBaHa CBlI::Jb <l>op:!.Ibl p~cnpep;enemrn6apbepoB c~ C;PYK: · 

Typoir CTanKIIBaIOll\lIXC.lr .!Ip;ep . II ·C I{aHanru.m. nepep;a'I. HJKITOHOB; nMeIOlUIIX nono• 

. )KIITenbHOe.::ma~iem1e·Q- peaKQm1. B paMKax 1rna::nmnacc~'!ecKoro npI16nmKeHirn 

paccMc>TpeHo· TYHHenupoBaHi1e, 'Iepen p;Byrop6b1II 6apbep B peaKI1;IrnxcnI1lIHI1.lI . 

. IlpaKTH'leCKruJ ueHHOCTh. IIony'IeHHblC penynbTaTbl M~ryT 6b1Tb Ii~nonbno-

·•BaHhl npii aHariune peaKUIUI CnIIlIHUH B o6naCTII acTpocp1mU'Ie~KIIX 3Ha.:ieHIIII :mep~. 

run, rp;e np0Bep;em1e aKcnepIIMeHTOI! naip)'AHeHO 113: na :1.ianbIX nHa'!eHUII Ce:'IeHIIll 

cmrnmrn; Ilpu o~eHKe BpeMeHII )Kil3HII COCTclBHoro .!Ip;pa iieo6xogIIMO y<UITbIBaTb 

Te pa~nap;Hbie KoHcpnrypaQui1, imrp;a op;IIH 1m ocKonKoB'Haxop;nTcsr B Bon6y,Kp;eHHOM , 

. COCTO.!IHIIH, nu6o .lIBn.lieTClI. ~ocep;Hm,t no N 11 · z .lI)l;J>OM.' IIpep;c-raBnlieT TaKa<~ 1m: 

Tepec·aKcnepnMeHTMbHoe uccnep;oBauue yrn0Boi'1 naceneHHOCTn coc_TaBHoro srp;pa, 

nony'!aromeec.lI npu CITIIlIHHII .!Ip;ep, µ;nn KOTO!)bIX BHeIIlHIIII u BHyTpeHHIIII 6apbepbI 

.· .. npu6mmnTel1hHo · paBHbI. Ifo. aKcnepnMeHianbHhIX p;aHtthIX no · ce•r~m110 · cmummr 

MO,KHO nony'IIITb 1mcpopMaQIIIO O cpopMe pacnpep;~nemrn 6~pbepOB .. 8To 6yp;~~ HB

ll.lITbClI )J;OllOllHII~enhHOII npoBepKOII 'Moµ;eneii:, KOTOpbre p;aroT O)l;IIHaKOBhIC proynb-

' TaThl p;nlI Ce'!eHIUI ci:UI.llHil.lI; HO paOHbie cpopMhl pacnpep;enemrn. . --· . ' .. 

. : Ily6JJHKkiu;im~ IIo_MaTepnanaM p;nccepTaQJIII ony6nmmBaIIhl ceMb pa6oT.. .. 

Anpo6au;HJI · AHCcepTau;Hi1:;· PenynbTaTi,r; -nony,reHHhle: i3 p;uccepTarurH/ p;oJ 

. Knap;bIBMlICh II. o6cy,Kp;anncb Ha CeMiiirapax 
1

JIT<t>, Ka.<pep;1)aX. TeopeTU'Iecrcoii. ir 
Hp;epHOH JI TeopeTU'!eCKOII U1MaTeM~Tn•1ecrcoi'1 cp1inmG1 cry: _Ha 40-oM'H:42-oM 

COBCll\aHillI:X ,, Jlp;epHasr cneKTpOCKOilIIlI HCTPYKTypa aT~MH~ro llp;pa". :· . . : ·, 

. • .. ·· 06'beM pa6o'Tbl: )l;m:cepTaQI~f COCTOIIT 'un BBe~emrn,1 'IeTbipe~ rnaB~ oaKJIIO;

,':IeHlI.lI lI 6116nnorpacpn'I~Cimro cnncrrn mnepaTypbI, cop;epirmmero 100 HaIIMeHOBa~ 

Hu:ii:. 06mnir o6'beM p;nccepTaQI~HJ02 CTpaimQbl _MaIIlIIHOillICHOro TjKcTa . .D:xiccep~--

T~Ii.11 CO~ep,KI1T'J7 pHCJHl(OB.U 4 Ta6J1HQhl'. . . 

CO.UEP)I<AHHE PABOTbl' 
·, 

,Bo 'BBeAeHHH'. o6cy,Kp;aeTC.lI arfryanbHOCTb npo6neM; naTpoiryTblX B p;uccep-

TaQHII;'KpaTKO, 1mnarae,;~~. cop;ep,KaHHe pa60T II nony<Iemme penyllbTaTbl:: . .. . 

. B r~a.Be 1 1~n~O,KeHhl ocHO.BHhie_ Mop;enn, np11MeHileMbie AITH onu~amrn· ce•r_e

HIIlI ClIH.lIHIIlI. B nepBOM naparpacpe paCCMOTpeHbI O)J;HOMepHbie' 1mp;em1, KOTOpbie 

ycn~IllHO OilIICbIBaIOT peaKQlIII°CnIIHHIIH ~erxmx .lI/1,~p: B :3TI~X MO)J;ell.ll:,CHe J'IlITbIBa~' 

· _eTC.lI B~yTpeHH.lIJI CTpyi-rypa CTamm1mIOJl.\IIXC.lI .llp;ep. BTopoii i:rnparpacp JIOCB~,~eH -

:MHoroMepHbUfMO)J;enlIM, B KOTO!>hIX onpep;en.lleTCll npoµep;ypa ycpep;HeHIIll ce'!eHIUI 

cnH~HU.lI no p;ononHIITellbHOMY _napru.'leTpy . .Umx ~ecpopMIIpOBaHIJ:bIX srp;ep aTo'_.MO: 

p;enb. BoHra, p;n.ll ccpepu~eCKII CIIMMeTpII<iHhIX Hp;e,p- Mop;enb; Y'IHTbIBaIO~M KOJ1e-, 

.. 6aHu.ll ncmepXHOCTH OKOJ10 rionmKeHIIH paBHOBecxrn: B KOHQe rna~bl. npep;cTaB1IeHhl 

. IlOTE;~riuanbl; KOTOphle Han6~nee "IaCTO 1icn:0J1b3YIOTC.ll np1i: o~ircaiimi P~?l(Il;~II ~ 
- : - ' ' - •• -~-. • • • - -- • < ' ' - '" • 

T.lI)KeJ1hIMll I:IOHaMII npu HIIDKHX aHeprnsrx,. . . . . . . . . . .\_ 

. B nepBOM naparpa<J>e I'JJaBbl 2 pacCMOTpeHa Mogeni' rpaHJI'IHhliycnoBIIII 

C CIIJ1bHOII CBlI3bIO KaHaJJOB. . . . . . . . . . , . . . . 

· -~ 06e np.oQep;yphl ycpep;H~~n.lI p;mx ccpepi~<IecKi1x n · p;ecpopMnpoBaHH1,nc ~p;ep~ HB: 

ll:l!eTClI .:iacTHbIM-e~r~aeM: 6onee o6m'ero n6gxe>p;~, 6cHOBaHHor? H~
0

Y'IC'I'C,CHJ1b~o~i: 
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CBlI3H KaHanOB B nepncpepmi:HOII o6nacTII Il'cmibHoro nornomemrn BO BHyTpeHHeii 
• . •. .• • . • . ' " . .• .. I , • , 

o6nacTH Hp;ep. · : · · . · , . . '· · , · · -.· · . · •. , 
1 

• 

· · laMun:i:.ToHnaH' cucieMhl 11:i.teeT Bnp;: · 
.- ' . ~ 

. H = T + H;n(€) +-V(r,€),, · (1) 
-~ j. 

rp;e T- raMIIJ1bTOHUaH OTHOCIITellbHoro )J;BlI)KeHH.11 .lI/1,ep, H;n(€)- raMHllbTOHliaH 

BHJTpeimero )J;BlI)K~Hlut; a ,V{r,€)- noTeHnuan BnalIMop;e:iicTBII.!'IA,Byx'Hp;ep; 3aBiI-' 

·. 'C.lilUUH OT' OTHOCIITenbHOro paCCTOHHIUi II BH)'TpeHHuX KoopgIIHaT. Ilocire panno

)KeHirn BOJIHOBOH IPYHKUHlI B psr1tno co6CTBeHHbIM IPYHKUU.IIM imyi-peHHero' !'_a
iui:nbTOHirnii:a Hin~ 1;. = en~ I~ II no napQI!aJlbHbIM BOlIHaM: noiry"IaeTC.lI ci1cTeMa ~ 

c~linaHHhIX ypaBHeHinl : · · · · · · , · · ·· · · · · 

(·ri2.Jl_c:1i~ln(ln'+l)'.:... V.-(· )' ,;;)·_~---·(·)='~ 
2 d 2 2 2 . _n r + n nl,. r 
µ r , µr , • _ , . , . . 

, E({~n ®~i .. )JM IV(r,J)I (Yi~,'~ <Ii1n, }iM)R,;:, .. ,{r) ~ L < njVj~' > RL;",(r) (2) 
1 -n' · · \. ' 

1

1 

• ·:. , • • • -·,. • •• ·: '· ·n1 .·! -. ., .·{ •• -. ' , • 

rp;e ln-op6IITallbHhIH yrJIOB<>if ~OMeHT, Vn ( r )- ~HaroHanbHhlii Ma TpII'IHl,IH a~eMeHT 

OT onepaTOpa B:lllUMO)l;eIICTBIIlI .!Ip;ep,'En = Eo-;- en, a B npaBOII 'I~CTlI.npiI cyM~' ·' 

MlI!)OBaHUII n' I n. . . ' ' . . / . . . . . ' ' ' 

- . ' Bo BTOpO:!.{ naparpacpe onpep;eneHI,J rpa.HII'IHble. ycnoBHlI p;n.lI pap;UallbHOH- 'la~ 

CTlI BOJ1HOBOH IPYHKil;HII. Ha aCIIMnToTiue HaKnap;hIBalOTC.11 o6bl'!Hhle rpaHlI"IHhle, 
' - • • .. ~• ... , · , - , • V • • ' · - • ,- - ' , • .•, t \ 

.ycnoBirn B Bllp;e CXOIJ,lilUelIC.lI BOllHbI B OCHOBHOM KaHane H pacxop;srmneCJI BOJ1Hbt BO ' 

icex xattanax-peaxI:(1m: . ··· · · ·' · ', · •_r · 

. ' . :,. . . ,, , I .. ·. , .. ·. ' ·, 

':R,;,"(r) = [G1,.(knr).:-- i.Fi;;(knr)]8n;;0 .~ Sn-;,
0
[G,;(knr)+ iFi"(k~r)]; 

~ ' < ' ' - " • • • ..._ 

, k~ 
1 

~-' '(;~f") f~ ac1:~M;To;1i~ecKOe. ~O~HOB~~ . 'III~o -~ K~~a.'I~- n. . ~fro6~ BBecTu 

CIIJlbHOe, rrornomem1e BO BHyTpeHHeii o6nacTu np;pa HanaraeTClI rpaH,lI'IHOeycnoBIIe 
' V , / • .. , .- ~• . _., 1' , 1 - ' • • ·.• 

B BHp;e cxogsrmenc.lI BOllHbI Ha paccTO.lIHmfr = Rcr =.r0(At + Ai), rp;e r
0 
~ 1.0fm. 

. . . . •. ·. . - . . ' . 

{ 
~1 .. (r;;,;R":) = Anln~i:)[k~1

0
(Rcr)R~)j. · 

hf 
2
>- IPYHKI:(IIlI X~xerur; a k~, ( r);,,, kn ( 1 -c VJ ( r) /En) L- llOKanbHOe B~n~o~oe ~~Icno 

B iattaJI~ n. .. • . n , _ ··_. • . . . .• ••• .. _• • . . \ ~ .' . 

C<f>opMynnpoBaHHa!I -TaK1:iM_ o6panoM Moµ,enb nonBonsreT_ omichlBaTb ·peaKQm1· 

. . : cni~~Hirn, ynpyroro pacce.llHirn UHeynpyrxix B036y)f(AeHUH pOTar.J;IIO~blX_U BI16pa-

. I1;HOHHhI2( ypoBHeii .. TaM ie rrpxrnegeHhl q>opMyirhl. An.II _ce'!eH1rii cnnHHxra; ynpyroro · 

n-~eynpyroro pacceSIHu.11. , . · · · ·· , · · · · · · · · 

· · B_TpeTbeM naparpa,qie,paccMOTpeHi.x npH6nu)KeHiui:·~ paMKax Mop;enn rpaHH'I

HhlX ycno~~H. 'B "18.CTHOCTH. nOK&laHO,: 'ITO na ~eT, CBlI3n: KaHaJIOB np~IICXO)J;HT . 

· pacuie~nem1~ Bxop;aoro 6apbep~ Ha ceMeii:cTBo 6apbepo~.: B :.i~igepToM naparpacpe 
I •. ,' •~ < , . ~ . , . . . • • t"''- ' 
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lICCJieµ;oiiaHa -pea.KQIIII 180+44 Ca U'160 ;-1-18 o:· B paMKaX MOµ;emi co CBfl:JblO I,a- ' 

HaJIOB IIOJIJ'IeHO xopowee orrncam1e ce'-IeHiiii CJIIIlIHIIJI II Bon6y;Kµ;emrn ypoBHH 2+ -
B 44Ca II 180 , · · · :' ' . . , ·. . · . . . : .. __ . :. 

B TpeTb
0

eii: rJiaee ticcneµ;OBallbI peaKL(IU; pacrraµ;a nµ;pa, 222Ra Ha 140 II 208 Pb , 
·1i cmurnun rrocneµ;HIIX ABYX nµ,ep. B peaKUIIHX pacnaga rpaHII'IHbie ycnomrn'6epyTcir ' 

'B ciieµ;y~Il\eM 
0

Bit~e. ~Ha 6_0JibllIIIX pacc;onmrnx IIMeeTcn. pacxoµ;miinecn BOJIHbI .Im' 
Bcex KaHanax: ,- Ra{r) = Sa [G-y(k,,r) {iF-y(k0 r)] ;-: (3) 

a Ha pa.CCTOJIHIUIX r = Rcr, - BbIXoinil\M BOJIHa B- OCHOBHOM ~aHaJie n CXO)J.Hil\HeCJI . 

BOJlllbI BO BCeX KaHaJiax: ' 

· .. . ··R-(r)· - hd>(k r·)o + 4hl2l(f.: r) 
, o . - _ .'Y . o aO • _ .. o "Y o _ • (4) 

_,/ ~-- . . ' ... --' .. ,··. ~- ··_\·-.,- ·. ' ' ~ 

• Ilony'leHbI aHepreTU'lecKue namicniwcTu noJIHhIX IIP?Huuae11oc-refr u rrpom1uae-

M~cTe11 B pannn-.iHblX KaH~ax µ;ml 06o11x peaKUIIIL Ifccneµ;oiauo n~pepacnpeµ;ene~ 

' • HHe rraµ;aroil\ero ~OTOK~ rrpn cmrnHIIII ~I' pacn~.µ;e, rmrµ;a 'oµ;IIH im: OCKOJIKOB na;._o~ 

µ;uTc.n B ocuoBHOM ri B Bon6y;1q~emioM: c6cTonHmr: · · · _... · · . ·, · 

B qeTB~p~OH ~JiaBe'.pacCMoTpeHo BJIIIlIHIIe BHyTpeHHeII CTJlYKTypbI a<f>q>cK-' 

THBHoro 6apbepa ga TYHHennpoB~HIIe '!epro I(YJIO~OBCI-:UII 6apbep; B rrep130M rra

parpa<J>e _npnBeµ;eHbI KB~IIKnaccir~recrme BhrpmKemrn µ;nn rrpo._mruaeMocTn µ;Byrop-

6oro 6ap~epa. · · · ... \ . · · · · · · ' · 

T(E) ~.Ti TB/ {[1.+ (RAR~)fi~os~ v +[1 -·(RA.RB)½j2sin2 v} 
' : . . . ,. , ' , . . ·., .. , . .., .~ 

B, aTOM Bhipa,KeHmt TA u TB - 'npoHnt1aeMocTII ;'Iepen BHYT~eHmn"t ·u BHelllH;nI 

6apbephl, a fiA-'II RB' - Koa<J><J>nuneHTbl OTpmKCHirn, RA:B '+: TA.,B == 1, a'vc µ;e11-

'cTBHe _S£ B npoMe:iK'yTKe Me;Kµ;y µ;By~rn 6api,epaMII. (B <J>opMyne' Mb(onyCTIIJIII 

. '"nHµ;~K~ yrnoBoro MOMeHTa;) B rrpeHe6pe;J(CHIIH IIHTep<J>epe11un~ii rraµ;al()~;IX II OT~ , 

pai:eHHbIX BOJIH Me)Kµ;y ABYMH 6apbepaMn, T,e.'IIOCJIC ycpeµ;HeHUH no q>a::38.M B (5), 
rrony-qaeTCH npocTOe Bblpa;irn:iiu'e . ' - . ' 

', _,·,' .. T,tTB 
' T(E) =;=' -

• • • C 

:(~) 

)];n.n o~eHh TH~(eJibI; .nµ;ep peanxmyeTC; cny-qafr, imrµ;a' Ve; 2 ·v,,. rµ;e V:Or~ ;:rna

'ICHUe IIOTeHum~Jia :i3 TO'iKe Re:, a ¼- BHelllHUii KYJIOHOBCKIIII 6apbep. Bo, BTOpOM 

. rraparpa<J>e IICCJieµ;yIOTCH peaKUlI~~ 90 Z r+90 Z r,861( r +123 .5'b,96.Z1· + 12
~ Sn; ,Il;n.n 'pe-

' ~KUIIH !JO z 1' + 9() z r n~ny'leHbI mipunaJibH~Ie rrpoHnua;MQ_CTii H~ ocm>Be ~rIIcneH.HOro .· .. 

• ' .. pellleHIIH YPll:BHeHIIH Ilipeµ;11Hr~pa u·B· paM1mx KBa;JUKJiaccu'-iecKC>ro rrp116rrmKeHnn,'' 

, :. Ilpoµ;etWHCTpHpoBaHO XOpolllee cormicne TO'IHOro II KBa;JIIJ(JlaCCII'leci:mro pewe~ 

.. HH; Ha OCHO~e <J>opMJJlbI (5). 0To·no3BOJIIIJI'o iro
1

~neµ;Hue µ;Be.reaKUIUI nccrie~OBaTb 

B paMKaX'KBa3XIK1IllCCH'IeCKOro rip116rrmKeHirn. ,Ha npm,iepe peaK~IIII ,61 Ni +100 M 0 

IIOKanaiio, · 'l'.I.'~ .y'.iii~ . BHYTpeHHer~ 6apbepa n~nBoiine~ 'yriy'IIDIITh omicaHHe 'yrno-

~ 
.• ;' 

\ ' . 
; ., 

- B'TpeTbeJ-.~ rraparpa<J>e paccMaTpIIBaeTC~ Moµ;eJib CTeJibCOHa, KOTopan B: Ha

' CTOHil\ee BpeMn -o'leHb aK'fiIBHO IIC~IOJib;JyeTcn µ;nn a'Hanima.peaKUIIll cmrnmrn.' B 
MOµ;emI CTeJibC~Ha BBOµ;IITCil HeI(OTOpoe pacnpeµ;eJieHIIe 6apbepcmD(B). B 0T01f' 

cnr1ae Ce'!eHite cnirnHII.!I orrpeµ;eniieTCH <J>opMynoir . 

(7) UJ~s(E) ~~ f.a(E,B)D(B)dB; 
,· i ..... • .' . .- . < ~ ~. • ~ 

rµ;e i/ D(B)dB ~-~ ;_ .. 

. Xopolllee cornacne c-' aKcrrepmieH;aJihHbIMII µ;auHbIMii: ·; rrony'laeTCH rrpII ~bl6ope .•. 

<l>YHKuiiu D(B) B :si1µ;e IlJIOCKOII cTynemi, neBan rpaiu;ua Bt ~OToporo ycpeµ;HHeTCH 

IIO rayccOBC~OMY pacrrpe~eJieHIIIO M(B - Bi)-> ,II;ncrrepcrrn rayccoBcrm.ro ·pacppe-

' µ;eJieHII~ KoppemrpyeT C KOJIITeI,THBHOCTblO HirnmIIllIIIX CO_CTOHHIIII .nµ;pa, a llIIIpHHa· 

CTyIIeH1i:...' C aHepruen CililmI_ nocneµ;iero HeIITpoHa< . . <' . . ·, 

B''!eTBepTOM riaparpa.<J>e uccrreµ;yeTC~. CB.II;Jb pacrrpeµ;eneHIIlI 6apbepoB · co CTpy

KTypoII CTaJIKIIBaroiµnxc~. ~,;ep Ii pru.i~ax MOµ;emr rpami:~r~bIX .YCJ_IOBIIll. B IIpIIQJIII~ 

. )KCHIUI IIOCTOHHCTBa IlOTeHUm\Jia CBni:m B paUOHe'I(YITOHOBCKOro 6api:epa, CIICTeirn 

ypaB~e1im1 (2) p~cue1m.neTcn. ,I(rr~ _ce'ICHIIlI c,mi.nmrn rronrra~T.Cj{ ~bipa,KeHue 
,, / , • ' - • • < ' ' '· ' ' ' , • 

Ufus(E) ~ L2 IUaol2aa~E,YB + e~), (8) 
u' ; ' , ' . . - ~-~ .<· 

rµ;e. MaTpuna U;; ~IiaroHaJIH:JyeT MaTpirtiy '; COCTaBJICHHyro nil' oaBIICHill.lIX OT HO: 
"' '. . . . " . . " : ... -' ' '; . \, ' ' ·- . ' . " '. '' ~ 

Mepa KaHana 0HeprIIU H IIOTeHnUaJIOB CBH3II. TaKIIM o6panoM,. Ce'leHIIe CJIIIHHIIH 

orrpeµ;eirneTCH cyMMOII ;_ a ce-qeHiiii. c "'a~qiei~IIBHI;,nn; 6ripbepaMn'' YB·+ ea· c Beco-

- BhI~n ~HO)ImTen.i~n.P,;:: jU.:,0 !2: ._. . .· •··. · · · . . _' , .. ·. . · ' 

' ,II;~ Im'!eCTBeHHhIX OUCHOK BlllrnHn£cTpyKTYPhI JIµ;pa':Bbifo~paeTCH rrpOCTM Mo-· 

µ;enb JIµ;pa; B KOTOpOif HmKaiillleec~cTonmin µ;rrJi: im,Kµ;~II iMYJihTI1Il01IbHOCTII HB

JIHroTCH oiHoq>oHOHHbIM, a' cneµ;yroil\ee COCTOHHIIe .:_ gByXq>OHOHH'oe. c·yµ;Boe~HOII 

·• aHepriieII Bon6y~q~eHIIJI .. / · : . · , · · · . · . .· , · ·· · · . · .,; - · 

Ha OC!{OBe peaKuiifr -~2 s + 100 MO II _
36 s +96 MO 6bll10 npcmtta.~mlnpoBaHa ~aBHCII~ 

,, M:OCTb crreK~pa pacrrpegeneHirn'6apbepo13'0T 'IIICJia YPOBHeII II o; xapaKTepa 'cBHmI 

' ·tre)Kµ;y ypoBHHMH. BhlJIIl BKllID'IeH~I.ImHMhI OAHO.: u':µ;ByxHeitTpOHHhIX nepeµ;a-q, 

.· Ilcmy'!eHOYCJIOBIIH,,IIpII KOTOpbIX pacrrpegeJieHII;; 6apiepoB c6Brr'aµ;aeT'c.pacnpeµ;e-

JieHIIe1{, rrony-qaeMbIM B, Mogem1 CTeJihCOHa. II po'aeµ;e~o · cpa:sHe_!!11e _ pacrrpe~enemrn •· 

'§api.epoii; ~-e~~mrn:~rr1in1urn 1i cpeµ;Heroy:r~oBoro.MOMeHTa; nony'leHHblX B'i.tf;oµ;e 

'cHJibHOM CBHnu 1mmi.no:s;-qieimMei10norit'!ecK011 Moµ;em1'CTeJihCOHa u Moµ;enn BoHra . ·_.· 

co ~TaTIMecKoii µ;e<f>op'M:auu~11. ; ._ · ·. . _. · · , · · • · · 

B' oa~1IIO'lElHHH xpaTKO p:epe'IIICJieHhI OCHOBHbie p~~Y1lbTaTbl '; rroJiy'leH~bie B 

µ;uccepTaunu. :· . . . . . · 

.' OcHOBHble proyJihTaTbI, IIOJIY'ICHHbie B µ;nccep-ra~1m': 

'. i; · 'B_ paMKa~' 
0

M~µ;enu ;pa~H'!Hb~X •. ycn~BlIH. 6e:J npu:sne-qemrn goil~llHIIT~JihHbix' 

--:rio~roHO'IHbIX rrapa.MeTpOB eµ;IIHhlM o6pa:JOM onucaim Heyrrpyroe paccei:mre; 

IIUOnHoe cnirnHIIe .nµ;ep.npn Ol(OJI06apbepHbIX II rroµ;6apbepHbIX aHepr1iHx. . 
" .' ," ' -._ ~-. ; • > . ' , . I • • ., , ~ • • 

.'_.5•··:; 



2. IIpop;eMoHc;p~po~aH_a acuMMeTpu~- nonH~i't npomu~aeMo_ci-ii ·noµ; xyrroHoBc~ 
, KUM 6apbepoM B CJI~ae Y,'IeTa MHOrHX KaHaJIOB peaxnuu npu pacrra,o;e 'II CJIIIc 

JIHIIll JIµ;ep. IloKanaHo, 'ITO ycnrrettue npom1naeMO~Tll Il:3- aa· CBJI::lll C KaHaJIOM. 
Heynpyroro BO:J6y:iKµ;emrn npn pacna,o;e He~emixo, no fpaB~eHIIIO,C o6paTHOH -
p~axnuen CJillJIHIIJI. Ilpop;eMOHCTpupoB~O~ 'ITO Ha':l~bH8JI pacnap;H8.lI KOHq>II'-

' . , . . ·/. . . . . ..• 

··•rypanirn Mo:)f(eT COCTOJITb Im BOa6y:acp;eHHblX·ocKOJIKOB, a TaKJKe 11:3 cdcep;HHX 
· no N 11 Z JIµ;ep; -

I •. 

3.· B paMKax Mo,o;err11·xpIITil'leCKoro paCCTOJIHHJI ecTeCTBeHHbIM o6paaoM no~/ 
' rry'leHO o6bJIClieHH·~ eHepreiII'leCKoro cp;Biira ,ll;JIJI nopbra peaxri1rn CJillJIHirn, 
· ~ Tax:ace ua~eHeHHJI HaKJIOHa B eHepreTII'!ecxon aaBucnMoCTII ce'lemrncm1- ' 1 

,· \HHllJI npII OKOJI06apbepHbix· eii:eprllJIX. IIoxaaaHo; 'ITO BHyTpeHHilll 6apbep 
yBeJIU'IUBaeT cpep;Hi1n yrn:OBOII M()Me,HT KOHe•rno'ro JI,D;pa. 

t·-,--

4; B paMKax ·M(),ll;eJrn rpami'IHbIX ycJIOBllll, nccrre,o;crnaHa CBJI::lb pacnpe,o;erremrn 
6apbepoB co CTPYKTypOII CTaJIK1rna1011rii:xcJI JI,D;ep:· II~Ka3~Ho; 'ciTo.Ba,KHbl ltc 
_TOJI~Ko np~Mbie cmmi1 ocHo~Horo ~ocTOJIHHJI ciicTcr.-u,i .c ·Boa6y:acp;eHHbIMH, 
. HO. n , npoMe:acyTO'IHbIC CBJIDU, KOTOpbie DHa~UTCJihHO o6ora~aIOT . cneKTp,, 
npu6JIIIJK8JI q>op;~y P1;l.C~pe,o;erreHuJi K npJIMoyroJibHOH ... , 

5. -Ifccrrep;oBaHO BJIUJIHIIC KaHaJIOB nepe~a~ IIYK~oimB mi noBegeirne: Ce'ICHIIJI CJIII-
. JIHIIH_II yrrroBOll;aceJieHHOCTll COCT.aB~oro ii:,o;pa. KaHaJibI n~pep;a'I C noJIO,KII-··. 
TeJibHbIMII DHa'ICHHJIMII Q- peainnu IIDMCHJIIOT irn~JIOHhl B CC'ICHHII cmrn~n.iI 

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

II cpep;HeM yrJIOBOM MOMCHTC npu npoMe:acyTO'IHbIX' 0Hepr1rnx, 
. ·,. ·: ,1 ' ' . ·• . : : .. · c- . . "·' 

6; Ha npu;;epe peaKUIIH 32S-:+-100 Mo .H ~6S +96 Mo;.npiiimµ;JI~IIX K bgH<>My U;, 
TOMY :ace COCTaBH~MY JI,D;PY ;' nccn:ep;oBaH~ lIDOTOnll'leCKIIe e¢q>eKTbI B peax~ . '. 

, . ,· . ·, ·,. ,_-, ., . ' ·, " ' - -;\,_ _.. -· ... ·/ . ,, - . 
tiIIII · ClllIJIHIIJI. ,il;JIJI ,D;BYX peaKUilH noJiy'ICHO, HapJI,ll;Y, C CC'IC.HlleM, cmrn_mrn,. 
xopowee· omtcaHne yrrroBou aacerreuuocTn xoue'IHoro JIµ;pa, · · 

. ., .. , ''r ,; -

Peayin,TaTbI ,o;uccepTanun ony6m1KOBaHbI B crre,o;yro~nx pa6oTax: . 

1. A;B.TapaKaHOB, B.M.IIIn~o_B, Heyrrpyroe pacc~Hir~ II CJilfJIHIIe TJI)KCJibIX 

.HOHOB I1[JII'OK01I06api,epHbIX::mepm'ax, KpaT~Ue co~6~CHIIJI QIUUI, .I(y6Ha:, 
1'.l 4[24]-87, c37~ 11 · · · 

' 2.' kB. Tapax~o~; B.M.in11rroB, 'IyHHennpomi.H~'e rrpu pacrra,qe II CllIIJIHIIII CJIO)K-

. HfilX 11,qep, JicI>; T4~, BbIII.1(7), c 109--i13 • ·· < 

3 .• A.B. TapaKaH~B, B.M,IllnrroB, p .IIIMH~T' • CmI.HHIIe TJI)KeJII,IX 11,q~p ~pI:-:Kolio-. 

6apbepHbIX rmepru11x, TeiincbI ,ll;OK~a,o;o~ 40~ ro COBe~aHIIJI ,,,, JI,o;epH.8.!I CIICI(- ·1 

Tpo~Konirn 11 q>opi.rn aTOMHoro Jigpa", JleHHHrpap;, 1990- JI: Hay~a, 1990 r;, 
c.433. 

4. A.B,TapaxaHOB; B.M.IllnnoB, P .IIIMH~T, KBaolIKJiaCC1I'9:CCKOe orrucamre CJilI

. .HH1I1I. TJI)KeJibIX lIOHOB npII OK~o6ap1>epHblX aHeprn.11x, JicI>i T53, Bhln.5, c 
~ ,. . . . . - ' . .. - . ~- . , 

1285-1290 

6, 
,. 

;-:-

l 

'/ 

/'. 
I·' 

5. A:B.TapaxaHoB, B,M.III~moB, y;JI~BblC MOMeHTbI C,OCT8.BHbIX JIJ{ep B pea.x
n1rax' 0K01I06api,epHO;O CJIII1IHiI1I TJI)KeJiblX IIOHOB, Te::mcbI ,o;mmap;OB 42- ro 
COBemamrn "" JI,o;epHM cneKTpOCKOIIIIlI II q>opMa aTOMHOro 11,o;pa", Am.ui- a Ta, ~ 
i992, - : "Hayxa" c . .:. IleTep6yprcime oT,o;erreaue 1992 r., c.382.· · · · 

. ' . .,_._, . i .,. , . , . ,· .' 

6. B.M.'IIIurroB, A.B.TapaK~H~B, p~~upep;eneHJI~ ;rprpeKT1IBHbIX6ap1>epoB B CJIII--

. 111imr TJI)KCll~X IIOHOB rrpu OK01I06apbepHblX :JHeprIIJIX, IIpenpnHT OMJIM, : 
p7_:: 92-" 453, ,il;y6Ha, l992 ~-. . . . - . . . 

~ ..... 
7; B.M.IIIimoB, A.B.Tapa.xaumi, BHyTpeHHIIII :6ap1>ep' ,qll1I ,peaxnuu .·,, 

· 64Ni+100.Mo, KpaTxne coo6memrn OI1JIM, 1[58].:.. 93, ,Il;y6Ha,i993 r., c. 56-
60. . , . - . . . . 
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PyKOllHCb _ llOCTYllHJia. B_ H3,D;iiTenbCKHll OT,D;en 

.·, 5 MapTa . 1993 rop;3. 
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