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§ 1 . BBEIlEH~E 

Pacce~HHe npoToHoS HH3KHX 3Hepr~~ Ha RApax npoAonmaeT OCTa
saTbCR Ba~H~M HCT04HHKOM H~oPMa 4HH 0 MexaHH3Max RAe pH~X peaK4H~ 
H cBoiiicTsax ,ee,:BHOI1 CTPYKTYPbl . B nocneAHee BpeM.A B pR.Q,e pa60T 
Ie ,",., Hanp. , - I / nony4eHbI 3Kcnep ...."o\eHTanbHble AaH Hble C TaK Ha
3b1SaeMbiM I'SbiCOKHM paa peweHHeM" : y r noBbie pacnpeAen eHHR Heynpyro

pacceRH..alllX n p OTQHQS H3MepeHbI B WHPOKOM yrnOBQM A Io1a n a 3 0He All oR 

HeCKOl1bKHX AeCATKOB YPo BHeM B036y~eHHR AAep-MHWeHel1 npH 3Hep 
r ", ,,, npOTOHOS OKono 25 M3B. 3T H 3 Kcn epHMeHTaI1bHble Aa HHbl e R 8JlR~T

CA npeAMeT OM aHaI1H3a B paMKax CTaHAapTHO~ se pc ", ,,, Me TOAa CBR3aH
HbiX KaHanOB /HCK/. TaKOMY Me ToAY aHaI1H3a, KaK y*e paHee OTMC
4anOCb B JlHTeparype, npHCY~ PRA HCAOC Ta TKOB. K HHM QTHOCR TCR 
6 0 nbwoe 4~cno CB060AH~X napaMeTpOB /napaMeTpw onTH4eCKor o nOTeH
~Hana ~ napaMeTp~ Ae~opMa~~ ~ nOTe H~~ana/ , Hey 4eT 3$$eKTOB aHTH
C HMMeTpH3a~HH, OTCYTCTBHC CBR3H C nonYMHKpOCKon H4eCKHMH RAepH~MH 

MOAenRMH. 

8 TO H<e BpeMR HHTeHCIo18HO pa3Bl-1BaIO TCR n0J1YMl-1KpOC KOnH4eCKHe 
nOAx OA bf K onl-1C aH~1O B3a~MOAe~C TBHR HYK J10HOB C RA p aM"1 /4/ , OAHaKo, 
B OCHOBHOM, ~ x c¢epo~ npHJ10~eHH R RBnReTCR onHca HHe ynpyroro pac
c eRHHR, n~60 Heyn pyroro pac c eRH~R n pH 6oJ1ee BWCOKHX 3HeprHRx 
/ E > 100 M3B/ . np~ 3TH X 3He prHRX CBR3b Ka HaJ10B npORBJ1ReTCR 
cna6ee H, BCJ1eAC T B~e 3Toro, ce4 e HHe B036Y*AeHHR COC TORHH~ cno~
HO~ CTPYKTYPW CTa HOBHTCR He3Ha4HTeJ1bHbfM. AHanH3 pacceRHHR npOTO
HOB 60nee HH3KHX 3 HeprH~ AJ1R Hcc neAOBaHHR Ta KHX COCTORHHH OKa
3bfBaeTCR n peAn 04THTeIl bHe H. 

B / 5-71 6bfn pa3BHT nOIlYMIo1 K pOC KOnH'~ecKHa:1 nOAxoA, B KOTOPOM Ha 
OC HOBe HH¢oPMa4HH 06 3¢$eKTHBHbf X HYKnOH-HYKnoHHbfx cHIlax, AHaro
HaIlbHoH H n epexoAHbfx nnOTHOCTRX n ocTpoeHbf B aaMKHYToH ¢opMe 
nOTeH4Hanbf H ~op~aKToPbf Heynpyr~x nepexOAoB, n pHH4Hn naynH 
y4 TeH B nOKan b HOM npH6nH*eH~H ~opManHaMa MaTp"1 ~bf nnOTHOC TH . 
3T H p eaynbTa Tbf n03BonRIOT C~opMynHpoBaT b nOnYMHKpOCKonH4ecK ~a:1 
MeTOA CBR3aHH bfX Ka HanOB /m1CK/ AllR onHcaHHR pacCeRHHR npOTOHoS 
HH 3KHX 3Hep rH H Ha RApax. B HacTOR~eH pa60Te npOBeAe Ha 4~cneHHaR 

peanH3a~HR nHCK C Hc nonb aOBaHlo1eM nporpaMMbf EelS. BwnonHeHbf pa c 
4eTbf ce4eHHH Heynpyroro pacce~H~R n pOTOHOB C 3HeprHe~ 27 M38 
Ha ~Ape 58 Ni . Io1 ccJ1e AyeTcR CTpYKTypa HVO)!(HHX COCTORHH~ 58 Ni. 
npoBoA~TCR cpa B HeH~e C J1~TepaTypHbfM~ AaH H~M~ . 
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§2. ~OPHAflH3H nOAxoAA 

PaCCMOTp~M 63a~MOAe~CTBHe npOTOHa CO C~epH4eCKHM B~6pa~HOH
H~M RAPOM. B 3TOM CnY4ae raMHnbTOHHaH 8CeH CHCTeM~ MO*er 6~Tb 
aanHcaH B B~e 

/1/H,", T + H t + V dia@;. + V coupl. 

/3AeCb Hcnonb30BaH~ Ofi03H84eHHR 1013 0630pa / 8 / / . B 3TO~ ~OPMyne 
T - onepaTOp KHHeTH4eCKOH 3HepnU1 npOTOHa, H t - raMHIlbTOHHaH 

~Apa-MHweHH, V diag. - AHarOHanbHaR 4aCTb, He B~3~Ba~aR Heynpy
rHX nepexoAos oneparopa B3aHMOAeHcTBHA npoToHa c ~APOM-MHweHbO ; 
Vcoupl. - 4aCTb oneparopa B3aHMOAeHCTBHR, ofiycnosIlHBalOutaR C Bf13b 

KaHanOB . Vdiag. MO)l(HQ paCCMaTpHsaTb Kat< eeUl,ec TB e HHYIO 4 a C T b o n 

THl.leCKoro nOreHl.I.l<1ana, AllR KOTOPOH, COrI1aCHO nOllYMHKpoo<onH lI U

CKOMy nOAXOAy / 9/ . "'MeeM clleAYJOUtlo1e Bblpa)t(eH101R: 

/2/V di ag. (r) - U d (r) + U f (r) + Up (r) , 

D - 2 
U d ( r) V f P (r') ( 00 (r, r ') (r ' ) dr', /3/ 

o 0 

1 + 100 (r) • 2 (r) 101 (r) 
/',/U 1 (r) 100 (r) 


I - 10 1 (r) • (r) 


/5 /U per) - dp 5(r) , 

I, (r) _ _1_ V F r f(s) p, (r, s ) J (k (r) s) 8 " I 2 ds 16/ 
I\.h n! 0 ".. 00 II 0 

kO (r) _ (2~ [E - Ud(r) - V (r)]) 1/ 2 , /7/ 
b- c 

1 -+-+-to /8/P 'oo (r,s) ---fp(r, r + s )Y, o ('" , )&' ,du, " 
1\ A. r r 8J4rr' 

~ /9/.(r) 
'0(1)£2 

B 3TI-1X cllOpMynax U ir) - 06b14HblH <llOIlAH Hr-nOTe HLtHa n , U( r) - U I(JI.)H 

B nOreHllJ.1aJl aT 06MeHHblx HY KI10H-HY KilOHHblX KoppeIlRLt l<1H / 1-1:) -::h l 

Y4eTa npl-tHlI.l.ma naynlo1/, U (r) - BKnaA B nOTe Hll",an 4J1(' 1I(l 0 3llXI>CK

T HBHOM B3aHMoAe.:1cTBHH, 3a~"'CR~ro ~T n nOTHOCTH pacnpc A (' J1 CtlH n 

BeLqeCTSa 8 RApe. KOHcraHTbI V , V H d xapa KTc pll1 3ylOl , ('(')OT 

eeTCTseHHO, BK.naA B 3¢Kl>eKn1BHoe B3aHMOAeHCTBIo1e npRMo r o , 06MCIt 

Horo III 3aSHCR14erO aT nnOTHQCTI-1 4 .neHOB. .\ - KOMnOHCHT,l Mc..lTJ)I1l4b1 

n1l0THOCTVI 0603Ha 14eHa 4epe3 p..\oo (r. s) . 
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AnR B3aHMOAeHCTBHR HYKJlOHOB C BHfipaLtHOHHblM RAPOM B / 10 / Ha 

QCHOBe nonYMHKPQCKOnH4ecKoro nOAxOAd nonY4eHO c.neAy~~ee B~pa
~eH~e: 

V (r) - :£ ' :£ (A (r) a >.,. Y A (8 <1» +coupl. A ~ ~ 
/ 10/ 

+ :£ ' :£ :£ .F A A (r)S(HIA2;~1~2)a, (8<1»,a A YAA ~ A1A2~1 ~2 I 2 l~l 2~2 ~ 

fA(r) - [Ud>. (r) + 1><0 (r))[1 +101 (r).(r) + IAI(r).(r) 100 (r)) /11/ 

Ud>. (r) - V
D rP (r'H (r, r'Hr') 2 dr ' , /12/

A Ae 
o 

F, ,(r) - .j4;I, (1).(r)[(l-8 o)Ud>. (r)+I o(r))+ dpA (r)P (r),l13/
X A Ahi h 2 hll 2 2 2 I 2 

B 3T~X ~opMynax a~~ - KOnneKT~BH~e nepeMeHH~e, xapaKTep~3yn~~e 
Kone6aH~R AAepHO~ nOBepxHOCT~ ; yrnOB~e K03~~~~~eHT~ 

S(AA IA 2 ; ~ 1~2) OnpeJ\eJ1RiOTCR ~OPMYJ1aM~: ' 

~J2 /]/,/S(AAIA2;~1~2) -=-:-(A I '2 OO I AO )(AIA2~1~2 IA~ ),"4. , 
~ = (2.\ + 1)1 / 2 /15/ 

CneAYR Aanee CTaHAapTHoH aepc~~ MCK / 8/ .npeACTaB~M nOllHYIO BonHO
eyn ~YHK~Hn BCe~ C~CTeM~ B B~Ae: 

'" _ r -I :£ R J / j (r):£ (j nI. m . M. I JM) 11/ j m . <l> 1 M ' /16 / 
[l n D mj mn ) n n ) D Il1n fn jn 

3AeCb Of j m. - wapOBoH Cnl-1HOp: 
• 0 ) 

/ 
~ (f smm I i m . )i Y/ )( /17/11, j m . m in D S 0 J m D sm s

Ln D J SOLf 

- ~yHK~~~ ~OHOHH~X COCTORHHH RApa-M~weH~ . nOACTaanAR~'DMD 
/16/ B ypaBHeHHe mpeA~Hrepa C raMHnbTOH~aHOM /1/, 8 KOTOPOM 

onHC~Ba~TCA QopMynaM~ /2/-/ 15/, H HCK~4aRV disg . "" V coup!. 

$YHK~HH ~OHOHH~X COCTOAHHH , nonY4HM cHcTeMy ypaBHeHHH: 


2 1.(1.+1) Id
[-  - -- V d' + 1) R J f J (r)

dp2 p 2 En 18g. n D D 

• • /18/
E-I :£ ({l1.i. Q¢I.Mn)nI Vcoupl. I (Or ,j ,liil>l ,M »R J ,I ,j ,(r).

n 'l' ''' .. .... n n n n tl tl nn n,l n 


Pn kn r . 
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no CTpYKType OHa COBnaAaeT C CIt!CTeMO~ ypaBHeHHH CTa liAa pTHO I~O 

MCK, OAHaKO OTDH4He COCTOHT B TOM, 4TO nonYMHKpOCKon lo1 4eC Kitl e 
~opM~aKTOp~ HeynpyrHx nepeXOAOB 3aBHCRT OT nepeAaBaeM~X MOMe H
TOB H OT 3HeprHH HaneTa~ero HYKnOHa. B CTaHAapTHOH SepCHIt! MCK 
~opM~aKTOP~ He 3aSHCRT OT nepeAaBaeM~X MOMeHTCB "" 3He prHH It! on
peAenA~TCR $OPMynaMH/8 / ; 

ef A(r) = VRo /19/ 

a (1 + e) 2 


VR~ e (1- e ) /20/F (r) = ~ AjA2 (1 + e) 3 

r - R e s 	 exp-- /2 1/ 
a 

B B~pa*eHitlitl /10/ nerKO n e pe HTitl K ~OHOHHOMY n peAc TaBneHItI~, ecnH 

oc~ecTBHTb 3aMeHY: 

"'-1'" p. ... + a, 	 4 (J, A [b, + (-) b , 1 . / 22/ 
f\fJ. 1\ "tl I\,-Il 

TorAa 1t1 3 /13/cneAyeT , 4TO aMnnHTYAa ASYX$ OHo t-t HOr o YJ1CHa B / 10/ 
onpeAe n AeTcA KOHcTa HToH VE:. T . e . y ye TOM nplo1H II HI1 D naynlo1 101 nIlOT-
HO CTHOH 3aBI-1CHI-WCTblO 34$e KT Io1 BHoro B3aIo1MoAeHC TBJ.1A . 

OTM e n"lM, YTO Y4e T npHH4Hn a na y mt BO B3aHMoACHCTDI"II"I I..I ;JCT "' LI 
/ KBa31014aC TItI 4/ C ¢oHo HaM Io1 ABllReTCA aKTyaIlbHoH np06ncMoH . B pAAe 
Io1ccneAo Ba HIo1H 6~Ila nOKa3aHa cy~ecTBeHHafi P011b n p l-t H4l-tn a Il ,JYIlIo1 
B Q)QfMHPo eaHI-t'" CBOHCTB H",3KOIle*al1l"'X COCTOAHHH AAep . B 4nCTHOCTH, 
s I ll Ha OCHOBe H3Y4eHHfI POIllt! n pHHII",na naym1 B CTPYKTYPC AC
€POpM l"l pOBaHH~x RAep 6b1.n c AenaH BbiBOA 06 OTCYTC TBI"IIil Konl1 CK TIllU ltbiX 
ABYX€POHO HHblX COCTORH"'H B Ae<J)opMl"l pOBaHHblx flA pax. CYI1lCCTO OIiHoe 
BJ1 I"1 RHHe 06MeHHoro 4IleHa Ha nopfiAOK YPOBHeH 101 paCl1I e nJ1eHIo1A MY IlbTIo1
nneTOB OTMe4aeTC~ B MOAe n H B 3a ltlMOAeHc TBY~~X 5030HOS III ¢CPMIo10 
HOB / 12/ .~ 3naraeM~~ $opMan~ 3M Aa e T B03MO~HOCTb Y4eCTb np~H~~n 
nayn~ np~ on~caHH Io1 He y npyroro pa cceflH~ fl npOTOHOB Ha BIo16pa~~OH
H~X flA pax B cnyyae CIo1IlbHOH CBfl 3H KaHafjoB. 3 aMeTI"IM , 4 TO B CTaH
Aa pTHOH sep01111 MCK Ta K ~e CO,Qep)fI'Io1TCfI AByxClloHOHHblH 4neH, HO OH 
HMee T ~ I"I CTO €peHoM eHOIlOr I"l 4eCKY~ npHpo,QY · 

CooTHoweHHfI /2/ - / 15/ COBMeCT HO C c Io1C TeMoH ypa B He H~H '/ 18/ 
H COCTaBnfl~T $ oPManb HYIO OC HOBY nonYM~KpocKonlo14ecKoro Me TOAa 
CBR3aHHblX Ka HanOB / nMCK/. AnR ~ Io1cneHHoH peaIlH3a4H~ nHCK Ha MIo1 
6 b1Ila npOH3BeAe Ha MOA~$~Ka IlHfI npor paMMbI ECIS ~ 3Ta MQAI"I~Io1 Ka ~~R 
COCTOfin a B TOM, 4TO BMeCTO ¢opM~aKTopoB /19/-/ 21/ 6b1n H BC TaBne 
Hbi ~opM¢aK T oPbl He y npy rHx ne pe XOAOB H nOTeH4 Ha nbi s COOTseTCTBHIII 
c ~op"ynaM~ /2/-/15/. KpoMe Toro . ~OpM~aKTOPbl FA,' 2(r) 6b1n~ 

CneAye T aaMeTHTb, 4TO B cTaHAa pT-BBeAeHbl no,Q 3 HaK OYMM~ '£ . 
1. 02 

HOM 	 BepCHIo1 ECIS Io1 Mee TCR TaK Ha3~Ba eMafi ¢lOMIo1Hr-npo~eAypn . OAI-ia 
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KO ee OCYUleCTB.neHlo1e AaeT B03MO~HOCTb Y4eCTb YIleHbI THna Ud(r) 
B /2/ ~ Udj,(r) B /11/ ~ /13/. np~ 3TOM Bce 3~~eKTbI. CB"3aHHble 
C o5MeHHblMH ~ MHor04aCTH4HblMH HYKnOH-HYK.nOHHblMH KoppenA41"1RMH, 
OKa3b1Ba~TCR HeY4TeHHblMH, a OHIII CYl1leCTBeHHblM 06pa30M onpeAenfl~T 
ce4eHIo1e KaK ynpyrlo1x, TaK H Heynpyrlo1x npOlleCCOB. 

OCTaHOBIo1MCfI Ha xapaKTepHblX 4epTax nHCK: 
1/ nOTeHUHanbi 101 <J)opM$aKTop~ HeynpyrHx nepeXOAOB BblYHCnR~TCR 

Ha OCHOBe HH$OPMaIl HH 06 3$~eKTHBH~X HYKnOH-HyKnOHH~X CHnax, AHa
rOHanbHoH H nepeXOAHblX nnOTHOCTfiX . 3Ta ~H$opMaUHR Io13BneKaeTCA 
nH60 101 3 HeaaSHCHMoro no OTHoweHH~ K pacceRHH~ npOTOHOB HI"I3 KIo1 X 
3HeprH~ 3KcnepHMeHTa, nH60 H3 paC4eTOS B paMKax AAepHo~ MOAenH. 
TaK HM 06pa30H, nOTeHUIo1a.n~ H ¢op~¢aKTOPbI Hey npyrHx nepeXOAOB 
B nMCK He cOAep~aT CS060AHblX napaMeTpOB. 

2/ B (flopManlo13Me MaTplo14b1 nnOTtiOCTIo1 y41"1T~saeTCFI npHHUl"ln naYIlIo1 . 
BCIleAcTBIo1e 06HeHH~x HYKnOH-HyKnoHHblX Koppe.nAu~H nOTeHIIHanbi 
101 ¢OpM$aKToPbI Heynpyrlo1x nepeXOAOB 3aBI"ICRT OT 3He prlo1101 HaneTa~

~ero npOTOHa. Bo 83aHMoAeHCTBI"IH ~aCT~~ C ¢OHOHaMitl n ORBflAeTCfI 
4neH, KsaApaTlo14HbI~ no ¢OHOHH~M onepaTopa M. 

3/ 4e pe3 nepeXOAHb/e nIl.oTHoCTIo1 Ph (r) B ¢opManlo13M nMCK BXOAHT 
Io1H¢opMa 4~R 0 RAepHo~ CTpYKType , B~~"'cneHHaR S paMKa x KOHKpeTHo H 
AAepHoH MCAen H. nOflBnfleTcfI, TaK HM 06pa30M, B03MO~HOCTb npOBepK H 
RAepH~X MOAeneH He TonbKO npH pac~eTe sepORTHOCTeH 3neKTpOMar
HHTH~X nepeXOAOB, HO 1"1 npl"l onHcaHHIo1 Heynpyrlo1x nepe XOAOS B pac
ceRHHH npOTOHOS HI"I3KI"IX 3HeprHH Ha flApax nplo1 HanH4HH CHnbHO~ COR
3~ KaHanOB . 

It / C<J)e pa npHflOlKeHHA nMCK He orpaHIo1~HB a eTCfl o nlllCa Hl-l e M pac c e R
HIII R npOTOHOS Ha C$epH4eCKI"IX BIo15paUIo10HH~X AApa x . ~cnOIlb30BaHHe 

€PopM¢)aKTOpos Hey npyrlllx nepexoAoB , nony~eHHblx 8 161 AnR FlAep co 
CTaTIo14eC KO~ Ae¢opMau~eH, n03BonneT np~Me HFlTb nMCK K On I"lC aHH~ 

pacceRHHR HYKnOHOB Ha c~nbHO Ae$opMHpOsaHHblx AApax /B /7 1 C 3TOH 
4enb~ ~c n onb30BaIlc R M€TOA IIICKa*eHH~X s o nH/ . 

§3. 	 OnH CAHHE HEynpYroro PACCEqH~lR npOTOHOB 

C 3HEPrHE A 27.1 H3B HA RAPE 58 Nt 


BI ll 6~nH H3Me peHbI yrnoB~e pacnpeAeneHHfI npOTOHOB, Heynpy r o 
pacceRHHblX Ha RApe 58 Ni C B036y )t(AeHIo1eM CDC TORHIo1 H C 3Hepn1eVi 
AO It M3B. 3Heprlo1R npOTOHOB BO BXOAHOM Ka Hane pa BHRnacb 27 , 1 M3B . 
B 3TOM naparpa~e nonYMHKpocKonlo14ecKHH Me TOA CBR3aHHblX K8 Ha n OB 
IntKK/ npl-tMe HReTCfl AnR aHaJllo13a ce4eHHH Heynpyroro pacceR HIII R . 
nony4eHH~x B I ll. n p lo1 B036y~eHHH nepB~X ~eTbi pe x HI-t*HIo1X COC TOR
HIo1H 	 B 58 Ni. 

.AnA npoeeAe HHR Bbl4HCneHIII I1 B nt~CK , KaK Cfl €A yeT . 1013 npeAblA~ero 
napa~pa~a , He06xOAI-1Ma Io1H¢OpMaLlI"IR 0 V3¢dJ,u: r"'1') , Po (r) • PA(r) 
H p(r ,t' ). 06cYAHM sbl60p 3H1X SenI"l4HH . B Kaye CTBe He 3aBIIICR~eH 

OT nllOTHOCTI-1 pacnpeAeneHI"IA Bel1l eCTBa B RApe 4acTH 3$$e KTHBHoro 
83aHMoAei1c TBIo1 R Hcno nb 3yeM B3alo1MOAeHC TSHe 1113 pa6on/13/. OHO paHee 
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6~no ycne wHo anp06HpOSaHO npH OnHCaHH H HH3K03He p reTH4eCKO rO C90
60AHOrO N-N 101 a-a pacceRHHR, a TaK)t(e KnacTepHblX CSO~CTS nerKHX 
AAep. 3TO S3aHMOAeHCT SHe s / 7/ 6~no MOAH$H4HpOSaHO nyTeM A06asne
HH~ 4neHa, 3aSHcn~ero OT nnOTHOCTH pacnpeAeneHH~ s~eCTea B RApe. 

OH B~6HpaeTc~ B cneA~eH ¢opMe : 

r + r' ~ ..v ( I~ dp(-2-) 8 (, -,') , /23/ 
3¢1\l .p , -,' 

4 Il 

C TaKHM S3aHMOAeHC TSHeM, B~n~4a~~HM nnOTHOCTHO~ 4ne H B ¢opMe 
/2 3/ , 6~no ycnewHo onHca HO B paMKax non YMHK p OCKonH4eCKor o n OAXO 
Aa ynpyroe H Heynpyroe p accen HHe nrOTOHOS HH3KHX 3HeprH~ Ha RApe 
26 Mg / 7/ \.1 Ha 101 30Tonax 94,96,100 Mo/ 41, a TaKM<e ynR~roe fiacceRHHe 
npOTQHOB Ha RApax 20 Ne, 4OCa, 58 Ni , 120Sn , 28 Ph 9/. 6b1no 

nOKa3aHO, 4TO npH H3MeHeHHH Macc OBoro 4Hcna S WHPOKOM AHana aoHe 
napaMeTp nnOTHOCTHOH 3aBHcHMOCTH 3$$eKTHBHoro B3aHMoAe~CTB\.1R d 

MeH AeTCA Bcero Ha 20% no cpaBHeHH~ co CBOHM cpeAHHM 3 H6 4 e HHeM . 
B HacToR~eH pa60Te Hcno nb ayeTcR 3Ha4 eHHe d = 700 M3 B' ¢M 

6
• KOTO

POMY COOTseTcTsyeT xopowee OnHCaH?e y npy r oro pacceRHHR npOTOHOB 
C 3HeprHeH 30,3 M3B Ha RApe 58Ni 9/ . 

AnR Po (r) Hcnonb30BaHo TpexnapaMe Tp H4ecKo e ¢lepMHeB CKoe pac

npeAeneHHe: 

,2
1 +", 

02 12M
Po (,) = Po' , 0 

1 + exp - 
z 

napaMeT pbl KOToporo J.13BIle4e HbI 1013 AaH HblX no y n py rOMY pacceRHHIO 
3neKT pOHOB Ha 58Ni 115/. An R H"'IX BaRT~ 3 H64 eHHR: c = 4, 31; z 
= 0, 52; ~ = -0,13. n e p exo AHa R nn OTHO CTb n a paMe TpJ.130BaHa B MO 
AenH TaCC H. Ha KoHe~, AnR MaTpH~W nnOT HOCTH 6~no "'I c n on b30eaHO 

cn3TepOBC Koe n pJ.16 n"'l*e H"'Ie. 
Ka K ~3BeC T HO , onTH4ecKH~ nOTeH~Han B c TaHAapTHoH BepCHH HCK 

COAep*J.1T n OMHMO Be~ecTeeHHo~ 4a CT"'I TaK*e MH"'IMY~ 4aC Tb, c nHH
op6HTanbH~H H KynoHoB cK"'IH 4neH~. nOTeH~Han norn~eHHR HMeeT 
AJ.1HaM "'I4eCKY~ n pHpoAy / 161 "'I AnA e r o B~4"'1CneHH~ He06xOAHMO 3HaTb 
nonH~H cneKTp COCTORH"'I~ RApa-MHWeH J.1. OTAenbHWH BKnaA KonneK THs
HbiX COCTORHHH B MHHMYJO 4ac Tb OnT"'I 4e CKOro nOTeH~Vlana Bbl 4~tCnRnc ~ 
pa Hee 117, 18/, OAHaKO B nonH OM 06"beMe paCC4"'1TaTb nOTeH~Han n o r n o 

w.eHI-1R Ha MHKpOCKonH4eC KO~ oCHoBe B HaCToRutee BP.eMR 3aTPYAHHTe11b 
HO. B Aa HHOH p a50Te AnR MHI-1MO~ 4 a CTI-1 on, TaK *e KaK VI AnR cnHH
op6101TanbHo ro H KynoHo BcKoro 4IleHOB , J.1CnOnb3,YXlTCR npBAnHcaHHR 
OnTJ.14eCKOH MOAenH. COOTBe TCTBY~"'Ie napaMeTpbI B3RT~ "'13 pa60Tw/ 

1
/ 

J.1 npeACTaBneH~ B Ta611 . 1 . B npo~ecce Bbl4J.1CneHHH B HaCTORuteH pa 
60Te 3TH Bce n apaMeTpbI OCTa sanHCb ~HKCHpOBaHHblMH . B p aC4e Tax 

Ta K* e Y4J.1Tb/SanaCb AHHaMJ.14 eCKaR Ae$opMa~HR KynoHoBcKo ro n OTe H

~J.1ana "'I MHHMa~ 4aCTb ¢OpM$aKTOpOB Heynpyr Hx nepeXQAOB. 
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Ta6nliu,a 1 

IIapaHeTpbl OnTH'leCKorO nOTeHU.Hana 

W, WO' '0' aD, V 90' reo ' Ue o ' , C' 


M3B M3B ~M ~ M.B ~ ~H <l>M 


3,0 5,0 1,255 0,535 6,2 1, 01 0,75 1, 25 

PHc.l . ~OPMWaKTOp~ Heynpyr Hx nepe cg 
X OP;OB c A - 2, BbNHCneHHble 

~ B nonYMHKpOCKOnH'leCKOM nOAXOAe-" a:: 5e9 yqeTa / WTpHXOB8R KpHB8R / 
--0 

H C yqeToM / c nnowlfaH KpHS a.R/'":r npHHmma TIaYJIH AJlfI HApa 58 Ni 

n pH 3HeprHH npoToHa 27 , I ~t9B 


50 
 /mTpHx-nYHK THpHa.R KpHBa.R - p a c 

'le T B CTaHAa p THofi sep CHH MCK / . 

i ", 
9 R.<I>H 't • \~ 2;Ln'--l>,., ~ 

-~-" 
\ . .' ._ ....... .... , -,.." , 

., .,~....... .
-~ ..... 

P Hc. 2 . YrnOBbJe pacnpeAeneUHH 

He ynpyro paCCeHHHbJX npOTOHOB , 

B~qHcneHKble B nonYMHKpOCKOnHqe


• 
AI'" COCTORHHll 12 j > IBtm.yl 
CKOM MeTOAe CBH3aH~X Ka HanOB 

"'\ .'-..
H I 2~ > IBnepxy/ , Ep = 27 ,1 M.B , 

TO'lXH - 3KCnepKMeHTanb~e AaH JO '.... 

Hble . 

Pe3y nbTaTbi B~4HcneH~H npeAC TaBneH~ Ha pHc.1 -4. B Ta6n .2 Aa H~ 
3Hepr HJ.1 nepB~x 4eT~pex B036Y*AeHHblx COCTORHHH / O~I"'I B3~T~ "'13 pa 
6oT~ / 1 9 / / H napaMerpw AH HaMH4e c KOH Ae~pMa~HH, H3Bne4eHH~e B Ha 
CTO~uteM aHan"'l3e. np"'lB e Ae HbI TaK*e AnR c paBHeHHR nHTepaTypH~e Aa H
Hble. Ha pJ.1c.l npeACTaBneH~ ¢opM¢a KTopbl Heynpy r Hx nepeXOAOB, B~-
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~ PMc . 3. To ~e , QTO 11 Ha pHc . 2 , 	 4HCneHlibIe B n e p BOM /UITPHXOBble 
ro '" AnR COCTORHHH I 2i> /BHH3Y/ 	 KpHBble/ H B TOP OM / CI1nomHble KPH E-< 

H 14: > /BBepxy/" 	 Bble/ nopHAKe BH6p all.HoHHoH HOp;eJIH 
AJUI COCTOHHHJi 12 ~ > /DtIH3 Y / 

H 1O~> /BBepxy/" 

4~cneHH~e B nonyM~KpocKonH4 eC KOM n OAXOAe, a TS K*e cooTB eT cTBY~~~~ 

c Ta HAa pTHo~ eepC HH HCK. MO*HO BHAeTb , 4TO 06MeHH~e 3$¢eKT~ 60n ee 
4 e M Ha 2 0% yBenH4~ B a~T c~ny ~opM~a K Topa ~ HeCKonbKO CAB~ ra~T e r o 
MSKCHMYM B nOB e pxHocTHy~ 06nac Tb . Pe 3ynb T~pY~H~ nonYM~ K pOCKon ~-

4ecKHH $OpM$8 KTOp 60nbwe MaKpOCKon H4eCKor o , 4TO 8 HTore n p~BOAHT 
K HeCKon bKO MeH bWHM 3Ha 4e H~ RM n apSMe Tp0 8 Ae$opMa ~ HH /C M. Ta6n . 2/. 

06C YAHM pe 3ynbTaT~ pa C4e TOB y rnoB~x pacnpeAeneHH ~ 1 2~> , Ex = 
1,4 5 M3 B. B HH~ He~ 4aC TH pHc . 2 n peACTa BneH~ yrnoB~e pacnpeAene 

HHA, Bbl 41K n eHHble e ABYXKa Hanb HOM n pll16 nl-1 )f(eH II1H ( O~ .... 2t ). .ll~R n a 
paMe Tpa f3 B3RTO 3 Ha4 e HHe 0, 18, "'13Bne y eHHOe \.<1 3 S Han J.138 He y n py
r o r o pa cc eRHVlR 3l1e KT pOHOB Ha 58Ni / 20 /, HO)t(HO B/.1AeT b , l..I TO TeOpeT"'1
4 eCKHe KpHBble / WTp HxOBaR H cnn OW HSR/ XOPOWO a ocn pOH3BOAA T 3 Kcne 
pHMe HTan b Hble AaH Hble 80 BeeM AHs n a30He yrnoB pacceAHHA. B nepaOM 
cnY4 a e /WTpHXOBaA Kp HBSA/ paC 4e T nposeAe H B n peAnonO)t(e HHH, 4TO 
121 > - COC TOAHHe Ran n eTC A 4 HC TblM OAHQ¢OHOHHblM COC TORHHeM. 80 
BTO POM cny4a e /cnnowHa A Kp HBa A/ npe Anona r anocb, 4TO \ 2 1> - COCTOAII, 	 + 

HHe ASl1neTCA CMeCb~ OAHQ¢o Ho HHoro H ABYX~oHoHHoro COC TORH HH: 

12 +> : cosy Ilph> + + s iny 12ph> + 	 " /25/
1 1 2 1 2 
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30 60 90 120 PHc . 4. YrnoBble pacnpep;eneliHH He 
6. rpu. ynpyro pacceRHHbIX n p OTOHOD , Bbl 



3AeCb Il ph > J" - OAHO$OHOHHOe COCTORH He co CnHHOM H 4eTHOCTb~ 

JrT , 12ph > J" - ABYXcpOHOHHOe COCTORHl,IIe, a Yi - Ta K Ha3b1BaeMbll1 

IIYrOll CMeWHBaHIo1R" . ~13 nplo1B eAeHHblX Bbl4 101cneHHH cneAyeT , 4TO npH 
f3 = 0,1 8 BBeAeHH e B pa C4 e T Y1 $. 3 0 ° cy~ecTBeHHO He YXYAL!JaeT 
Ka4eC Ts a o nHcaHHR 3KcnepHMeHTanb H~X A8HH blX. TaKHM 06pa30M , MOm
HO CAena Tb B~BOA 0 TOM, 4TO cornaCOBaHHoe o nHcaHHe Heynpyro r o 

/ 201 pa cc e RH HR 3neKTpOHOB a H Heynpy roro pacce RHHR npOTOHOB 
B AaHHOH pa50Te COOTBeTcT ByeT n peACTaBlleHHD 0 npe06n8AaHHH OAHO
cpOHOHHOH KOMnOHe HTU B CTPYKType COCTORHI-1R I 2t >. AHanorW·-4HbIl1 SbI 
BOA nonY4e H B 11/ H 123/. 3Ha4eHHe f3 ... 0 ,18 xo powa c ornac yeTc R 
co 3Ha 4eHI-1RMH nap8MeTpOB Ae¢QPMa~HH COC TOR HHR I 2 ( > , nonY4eH 
HblMH npH a HanH3e APyrHx npo~eCCOB / CM. Ta6n .2/. 

AnR COCTQRH HR 12t> npeACTasneH TaK~e pe3YllbT8T paC4 e Ta 5e3 
Y4 eTa npHH4Hna na yn H /wTpHx -nYHKTHpHaR KpHBaR/. MO~HO BHAeTb, 
4 TO 06MeH Hble HyKJ10 H- HYKJ10 HHble KoppeflR~ HH C)'UIe CT Be HHO BJ1HRtOT KaK 
Ha a e n H4H HY c e4 eH HR Heynpyroro pacceAHHR /oc06eHHo B 3aAHe~ no
f1yc$ e pe/, T8K H Ha $OPMY yrnoBbix pacnpeAeneHHH. Pa He e B non y
MHKpOCKonH4eCKOM n OAXOAe OTMe4anaCb c ymec TseHHaR POllb npHH~Hna 

naynH B $ opMHpoeaHHH ce4eHH~ y n pyroro pacceRHHR n pOTOHOS Ha 
50nbw~e yrnbl 11, 21/ . 

1 2 ~ >, Ex '" 2,77 tb B. B 3TOM cnY4ae paC 4 e T npOBOAHnCR KaK 

B AB YXKaHanb HOM (ot ... 2;> , TaK V1 B TpeXKaHanbHOM (O~-. 2t ... 2;) 
npHfinH~eHHRx . B BepxHeH 4aCTH pHc.2 npeAC TaBneH peaynb TaT B~4HC
neHHH /wTpHxo aaA KpHBaR / B AByxKaHanbHo M nPH6n H*e HHH AnR 3Ha
4eHHR /3 = 0,022 . HO)l(HO BHAeTb, 4TO AllR 3 Toro 3H8 4 eHHR . f3 . KO
Topoe Xo pOWO corn a c y eTc A co 3 Ha4e HHeM /3. H3sne4eHHblM H3 aHanH aa 
peaK ~j,lt H ( 6Li. 6 Ll , ) / 25/. H Me Hb we 3Hal.4eHHR f3~ n OJlY4eHHor o B paMKax 
MHB a l II • 3KcnepHMeHTanbH~e Aa HH~e XopOWO onHC~Ba~TCR AO y r 
nOB pac ceAHHR e = 80° H TeOpeTHl.4eCKH e c e 4 eHHA 3 aHH*e H~ s 3aA 
HeH nonyccpe pe. 6~n TaK*e n pOBeAeH paC4eT B Tpe XKaHanbHOM npH6nH
~eHH H, COOTBeTCTBY~He Heyn pyrHe nepeXOA~ YKa3a HbI Ha CXaMe pHc .5 . 

05a COCTOflHHR 12j> ~ 12;> 
paCCMaTpHBallHCb KaK cMeCb OA HO. .. 

I 
 ~oHoHHoro H ABYX~oHoHHoro c o 
,2i 
CTOflHHH ICM. ~opMyny 12611. 
Cnn OW Ha R Kp HBaR Ha sepxHe ~ 
4aC rj,lt pHc.2 COOTs eTc TBye T c ne
Ay~eMY Ha60 py 3 Ha 4eHHH n a pa

1 i 
~II() I 2; 

MeTpOB/ ,82 (01) = il 2 (12) = 0 , 18 ; 
= 30° , ,82 (02) = 0,022;Yj1P2(Oi] 

l.B2(01 ] 
PHc .5 . CxeMa Heynpyr Hx ne 
peXO~OB D TpeXKaHanbHOM npH 

TTTfT 0, ..o / / / u / // """ OJUtJKellHH • 

10 

Y2 = 20 ° . Ka4ec TBo o n Hca HHR 3KcnepHMe HTaJlbHblX A8HHblX n pHMepHO 
TaKoe ~e , 4 TO H B AsyxKaHanbHoM npH6nH~e HV1H . WTpH x -nYHKTHpHaR 
KpHBaR H305pa)!(aeT pe3ynb TaT paC4eTa, B KOTOPOM ,8 2 (01) = ,82(12) = 
= 0,18; Yl = 30°, a COCTOAHHe 12~ > paCCMaTpHBanOCb KaK 4HCToe 
ABYXcpOHOHHoe COCTORHHe . Ka pTHHa y rnOBbix pacnpeAene HH H B 3aAHeH 
nonyc$epe Ka~eC TBeHHO H3He HHnaCb, HO YAoaneTBo pHTenbHo r o o nHca 
H~A 3KcnepHMeHTanbH~X AaHH~X AoeTH4b He YAanOCb . 

npoaeAeHH~H aHanH3 nOKa 3~Bae T, 4TO CTpyKTypa COCTORH HR 12;> 
He yKnaAblsa eTCR B npeACTaSIleHHR B~Dpalt~oHHO~ MOAe nH C aHrapMO
HH 3MOM. npe Anono*e HHe 06 OTCYTCTBHH n pHMeCH OAHO$o HoHHo ro c o 
CTORHHR, Ta K ~e KaK H npeAnono~eHH e 0 DOJ1bWO~ n pHM e CH OAHo$O
HOHHo ro COCTORHHR J He n pHBOAHT K YAOene TBOpHTeJl bHOMY OnHcaHH~ 
Ce4eHHR Heynpy r o r o pacc eRHHR B 3 aA HeH nonyc~epe . 

1 2;>, E x = 3 , 0 4 tbB . B~4HcneHHA Cel.4eHH~ He ynpy roro pacc eAHHA 

npOTOHOS c s03Dy )~eHHeM 3To ro COC TORHHA npOBOAHnHC b no TaKOH 
*e c xeMe , KaK H AnA C OCTORH~R I 2~>. illTpL.1XOB a R Kp!.18aR S HH>KHeH 
4aCTH pHc.3 npeACTaSJ1ReT pe3yn bTaT pac 4eTa B ABYXKaHanbHOM npH-
5nH)t(eHHH ( O~ ~ 2! ) npH ,8 = 0,051. 3TO 3 Ha4eH~e napaMeTpa ,8 
xopowo c ornacye TcR c o 3 Ha l.4 eHHe M ~. H 3 Bne4eHH~M 1-1 3 a Ha IlH3a He
ynpyroro pacceR HHR a - 4aCTHLt C 3 He p rH el1 SO M3B Ha 58Ni 1241 
H HeC Konb KO MeH bwe 3Ha4 eH HI1 (3, nony~e HH~x B APy rHx pa60 Tax 
/ eM. Ta6Jl . 2/. MOlKHO BHAeTb x o powe e o nHc aHHe 3 Kcn e pHMe HTanbHblx 
y rno Bbi x pacnpeAen e HHH BO Bc e M AHa na30He yrno B, 3a HeKn~4eHHeM 

OfinaCTH yrnoB aDnH 3 H 0 = 90 °. HeGo nbwa n npHMeC b ABYX~OHOHHoro 
COCTOAHHR, y 4TeHH a A B rpeXKa Hanb HOM n pH6nH*eHHH /c nn ow HaR KPH 
eaRl , He YXYAwa e T Ka 4eCT Ba o nHc aHHR 3Kc n epHMeHTanb l-lbiX AaHHblX . 
B 3TOM cIly~ae paC4 e T npoBeAeH AllR cneAy~ero Ha50pa 3 Ha 4 e HHH 
na paMeTpOB: il 2 (01) -,82 (13) = 0 ,1 8; Yj = 30 ° ; /3,(03) = 0,0 51; 
Y3 = 30° . H aKoHe~ , WTp Hx-nYHKT Hp Ha R KpHsaR nOKa3~Ba eT pe3y n b
TaT BbI " HCneH~~, B KOTOPblX ,82 (01) = ,82 (13)= 0,18; Yj = 30 0

, a co 
CTOA HHe 1 2~> pa CCMa TpH BanOCb KaK 4HCToe ABYX~OHOHHoe COCTOR HH e. 
Ka K H B cnY4ae COC TORHHR I 2;> , MO~HO B~AeTb paCXO*AeHHe KaK 
C npeAbIA~HMH pac4 e TaMH, Ta K H C 3Kc nepHMeHTan bHblMH Aa HHbIMH . 

Ha OCHoae npoaeAe HHblx Bbl4HcneHVlH MO)t( HO YTsep>KAa Tb , I.4TO 
B CT pY KType COCT ORHHR 1 2~> AOMHHHpye T OAHO~oHoHHaR KOMn OHeHTa. 
AHano r w ..IHbl i1 Bbi BOA 6~J1 Ta K)K e nony4eH B pa60Tax 11, 231. 

I 4+ 
1> , Ex = 2, 46 M3B. CTPYK Typa '3TOrO COCTORHHR Hc cneAo Ba n a Cb 

pa He e B peaK~HH Heyn py r o ro pacceRHHR a -4aCTl1 Lt npH 3HefrHH 
43 K3 B/ 28 1 H 8 p eaK~~~ ( 6Li, 6Li ' ) npH 3 Hep r ~ H 71 K3B / 2 I . 

B nepSOM c n Y4ae 6un CAenaH BbiBOA 0 npHMeCH OAHO$OHOHHO~ KOM
nOH e HTbI K 3TOMY COC" ORHH~ , a BO BTOPOM n OKa3a HO. 4TO BKna A OAHO
~OHOHHOH KOMnOHe HT bI COCTa BI1ReT 4 7%. B Ha c ToR~ei1 pa60 Te yrnoBoe 
pacnpeAeneHHe Heyn pyro pacceRHHblX npOTOHOS C B036Y*Ae HHeM c o 
CTOA HHR I 4~> xopowo Boc n pOH 3SOAHTCR B pa MK a x ASYX KaHallbHoro 

)) 



npH6n~meHHR C ~4 = 0,096 /cnnowHa~ KpHBa~ Ha BepXHe~ ~aCTH 
pHc.3/ . HeCKonbKO ny4wee onHca HHe 3KcnepHMeHTanbH~X ce~eHH~ 
B 3aAHe~ nonyc~epe nony~eHo B TpeXKaHanbHOM npH6nH*eHHH /WTpH
XO BaR J1HHHR/ AJ1R cneAYlOU.\ero Ha60 pa 3Ha~eHHH napaMeTpOB: (3., (01) :: 
= .82(14)= 0 ,18; Y 1 = 30°; .8,= 0,096; Y4 = 10°. 3Ha4eH"e napa
MeTpa Ae¢OpMa~HH ~ = 0,096 xopowo cornacyeTc~ C nHTepaTypH~MH 
Aa HH~MH /cM . Ta6n . 2J . Pac~eT~ , npOBeAeHH~e B Tpe XKaHanbHOM npH-
6nH)t(eHHH B npeAnonO)t(e HH H 0 TOM , ~TO 14t> -cocToRHHe ~Bn~eTCR 
~HCT~M ABYX$OHOHH~M, nnoxo Bocn pOH3BoART 3KcnepHMeHTanbH~e ce 
4 eHH~ Ka K no BeJ1H4HHe , Ta K H no $opMe yrAoe~x pacnpeAeJ1e HHH . 
AHaJ10rH4H~~ B~BOA 6~n nony4e H B pa60Ta x 1, 23 /. 

nOAaOAR HTo r aHanH3Y 3KcnepHMeHTanbH~x AaHH~x , Mom HO CAe J1aTb 
BbiBOA 0 TOM , 4TO HH)t(Hlo1 e COC TORHHR RA pa 58 Ni HeYAOBneTBo pHT e J1b
HO TpaKTY~TcR B paMKax n poc To~ BH6pa~HoHHO~ MOAe nH: OTcyTCTBY~T 

COCTORHHA ABYX~oHoHHoro TpHnne Ta , a COCTORHHe 12 ; > HeYAOBneTBO
plo1TenbHO onHCblaaeTCR H e paMKax el.16pa~HOHHoH MOAe.nH c a HrapMO
HH3MOM. He06xoAHMo n pHBn e4e HHe MHK poc KonH4ecKHx npeAc Taan e HHH 
AnR o nHc aH HR C TPYKTYP~ 3 THX COCTORHH~ . 

OTMeTIo1M PRA ¢aKTopOB, y4 e T KOTOP~X Mo~eT ynY4WHTb onHca HHe 
3Kcn ep~MeHTanb HblX AaHH~X B paMKa x nonyMHKpOCKon~~eCKoro nOAXOAa. 
Bo-nep8~x , 3TO MOH<eT 6tHb C.AenaHO 3a C4eT eapbHpOBaHIo1 R napaMeT
poa MHIo1MOH ~aCT~ on I e 4aCTHOC TH, 3TH napaMeTp~ MoryT 6~Tb pa3
nIo14H~M~ An~ pa3H~X Hey npyrHx KaHa noa/ . Bo- aTOP~X, cy~ecTBeHH~M 

MO)t(eT OKa 3aTbCR y~eT pa3nH4 101~ B pac npeAene HHH npOTOHoa H HeHTpo
HOB B RApe , H, 4TO oc06eHHo Ba)l( HO, y~eT pa3n~~H~ B npOT OH Hbl X 
H He~ TpOH HblX nepe XOAHblX nnOTHOCTRX / 29/ . Ha KoHell, np eAcTa anRe T 
HHTepec B~XOA 3a pa MK H MOA e nlo1 la ceH AnR n epexoAHblx nnoT HocTe~ 

H Hcnonb30BaH~ e nnoTHoc TeH , nOC TpoeHHblx B nonYMHKpoC KonH~ec KH x 

RA e pHblX MOAe nRx. 

HaMH npoeeAe HbI TaK)t(e He KO Topble MeToAIo14eCKHe paC 4eT~, 4aCTb 
pe3ynbTaToa KOTOPblX npe Ae TaBneHa Ha pHc.4. B HH )I(Hei1 ero 4aCTH 
WTpHxoeaR nH HHR H306pa)t(a e T yrnoeoe pacnpe AeneHH e n pOTOHOB 8 eny 
4ae e036Y)f(AeHHR CQCTORHHR 122>, e~4HcneHHoe B TpeXKaHaJ1bHOM npH 
6nH*e HHH a ne pBOM nopRA Ke B Io1 6 pa ~ HOHHO~ MOAe n H. CnnOWHaR J1HHHR 
COOT eeTcT s y e T pac4eTy eo BTOPOM nopnAKe 8H6pa~HOHHOH MOAenH. 
HO)f(HO 8HAeTb, 4TO Y4e T ~neHOB BTopor o nopRAKa npHBOAHT K c~eCT

eeHHOMY H3MeHe HH~ ¢OPM~ y r no8b1x pacnpeAeneHH~ . B BepXHe~ ~aCTH 
PHC.~ Ha06pa~eH~ aHanorH4H~e pe3yn bTaT~ AnR COCTORHH R 1 o~ > /E x = 
= 2,94 H3B/ . , B 3TOM cnY4a e c y~eCTBeHHO MeH ReTCR He Ton bKO ~opMa 
yrnoB~x pacnpeAeneH~~, HO ~ BeJ1H4Io1Ha ce~eH~~. OAHaKO 3Kcneplo1MeH
Tan bHoe ce4eHHe cnaAaeT 3Ha~~TenbHO 6~CTpee, 4e M TeopeTIo14eC Koe 
a n peAnonO)t(e HHH 0 A8YX~OHOHHOH np~ poAe COCTORHHR I 0;> . 
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§4 . 3AKfl104 EHHE 

C~opMynHpyeM OCHOBH~e pe3ynbTa T~ H B~BOA~ p26oT~: 

1/ Ha OCHOBe nonYMHKpOCKonH4 eC Ko ro nOA XOAa pa3BHT non YMHK po
CKonH4eCKH~ MeTOA C B~3aHH~X KaHaJ10B /nHCK/ AnR o nH ca HHH pacceR
HHR npOTOHo e HH3KHX 3HeprH~ Ha HApa x ; 

2/ npOBeAeHa MOAH~HKa ~HR nporpaMM~ ECIS H ocy~ecTBneHa ~HC 

n e HHaR peanH3a~HR nHCK a cny~ae o nHcaHHR pacceRHHR npOTOHOB 
c 3Heprlo1ei=1 27,1 H3B Ha RAp e 58 Nt ; 

3/ B~4HcneHbI yrnoB~e pac npeAeneHHR Heynpyro pacceRHHblX npo 
TOHoe B cnY4ae B036Y*AeH~R nepe~x 4eT~pex COCTORH~~ RApa ~Ni 
~ nonY4eHO, a ~enOM, xopowee on~caHHe 3Kcnep~MeHTanbH~X yrn08~x 
pacnpeAeneHH~ 6ea ~Cn0J1 b 308aHH~ ca060AHblX napaMe TpOB ; 

~/ napa Me Tpbl Ae~opMa~ lo1~ HaXOART C~ B xopo~eM cornaC~H C J1 HTe
paTypH~MH AaHH~M~ , n ony~ e HHblM~ np~ H3y~eHHH APyr~x npo~ eCCOB; 

5/ Hcc n eAoeaHa CTpYKTypa HH)f(HHX COC TORHIo1H 58 Ni H YCTaHoeneHO , 
4TO ~ COCTOAH~AX 12 t > / E , = 1,115 M3B/ , 1 2;> / E, = 3 ,04 M3B/ 
H I 4 1> / Ex = 2, ~6 M3B/ AOMHHHpyeT OAHQ¢)oHo HHa R KOMnOHe HTa, 
a COCTORHHe \ 2 ; > / E x= 2 ,77 M3S/ He onHC~BaeTCR B paMKax Blo1 6pa 
~HOHHOH MOAe nlo1 c aHrapMOHH3MOM; 

6/ nOKa38 HO, 4TO ponb n pH HlIHna nayn H c~eCTBeHHa n pH ~OPMH
pOBaHHH ce~eHHH Heynpyro r o pacc e RHH R Ha 60nbWHe yrn~, a 3~~eKT~ 

BTopo ro nOPRAKa B 3Ha~HTenbHOH CTeneH l.1 MeHR~T ~OPMY yrnoBbix 
pac npeAeneHl.1H BO aeeM yrnoBoM AHa naaOHe . 

B 3aKJ1~~ eHHe a BTop bl onarOAa pRT ~ .B . KaH rpononR H B. M. Wlo1nOBa 
aa none3Hoe 06CY*Ae HHe BonpOCOB , aaTpOHYT blX a pa60Te . 
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B D6DeAHHeHHOM HHCTHTYTe RAepH~x HccneAOBaHH~ Ha4an 
BblXOAHTb C. 60PHHK " }{pamKue C006JJ1eH UR OHEH" . B HeM. 
6YAYT nOMe~aTbCR CTaT bH, cOAep*a~He opH rHHa~bH~e Ha y 4Hble, 
H~Y4HO-TeXHH4eCKHe , MeTOAH4 e CKHe H npH KnaAHble pe3ynbT a TbI, 
Tpe6Y~He C p04HO~ n y 6 nHKaLtI!tH. 6YAY4 H 4 aCTbIQ "Coo6~eHH ~ 
OH~H ", CTaTb H t Bo we Aw He B C60PHIo1K, HHelOT cTaTyc O¢.lHLt",anb H~X 
nyfiJlHKaltH~ OHSH1. 

C60PHHK IIKpaTK He c oo5w.eHHR OHHW' 6 YAe T BblXOAVlTb pery 
l1R p 110. 

The Joint Ins titute fe r Nu clear Resear ch beg i ns publi 
shing a col l ect ion of papers entitled JI NR Rapi d Communi
cations whic h i s a section of the J INR Communicat ions 
and is i nt ended for the accel er at ed pu bl ica tion of impor 
tant results on the fol l owin~ subj ects: 

Physi cs of e l~entary part i cles and atomi c nuc lei . 
Theoretical phys i cs. 
Experimental t ec hniques and ~ethods. 
Acce l erat ors . 
Cryogenics. 
Comput i ng ~a thematic s and methods . 
Solid state physics . Li qu ids . 
Theory of condenced matt er . 
App lied researches . 

Bei ng a part of the JINR ComMUni cat ions , the artic l es 
of th i s new col l ec t ion have the status of of f i cial pu bl i 
cat i ons of the JINR. 

JINR Rapid Communicat ions will be issued regularly. 

K H H 3bK OB D. H., KyxTHHa H . H . P4-84-520 
npHMe HeJil1e nonYMH Kp OCKonUlleCKoro MeTo,aa CBR 9aHHblX KaHanOB 
K OllHC3HUKI lJaCCeHHHH npOTOHOB HH3KHX 3HeprHii Ha HApax 

C£tl0pMym-spoaall nonYMHKpOCKOnH1.IeCKHIi 11OAXOA K OflHcaHH1O 

pacceRUHR npOTOHO.H Hli9KHX 3Hepruii Ha nApax B p aMJ(ax Me ToA3 
CBR3aHH~X Ka Hanon . Yr~oBhle pacnpeA~leHHH " POTOHOS, He ynpyro 

pacc enHHblX JlA p ON - MHWel-lbY.l 5& Ni t Bb1llHCneHhI AJUl :JHeprHIi uaneTaJO

lIf,HX npOToUOB Ep = 27 , J ~t::JB H B og6~eHHbIx COCTOHBHH 58 Ni ! 2 t> . 
! 2~> , ! 4~ > H 12; ,,>, J1onY4e llo xopowee OIlHcaHHe 3KcnepKNeHTaJ'IbHbIX 

AaHJlbIX, H3Bne1.lt!Hbl napaMe Tpbl ,IlerpopMalUiH f3 2 Ii f 4. Hc cnep,oBaHa 
<boHOl-tHarl c TpyK Typa aOS6YJK,[le HHbIX COCTOJl ID:IJ'i B 5 Nj. H.'3Y1.laeTc R 
BJIH flHUe npHHUttna n aynu , a T aK¥e '-meH OS BToporo nopnp;Ka no 
~OHOHlibl!-1 onepa TopaM lI a y r Jl 0 n l>le pac npeA en eHJ-f.R I1eynp y ro pacceflH

flblX npoToHoB . 

Pa60 1' a BbJllOJIlle Ha n TIa 6 o p aTopHH HbNH CJUl TenbJlo fi Te XllIlKH 

H aflTOM3TH38UHH 0I1flM. 

DpenPHHT 06be~eHHoro HH cTHTYTa Rne pHNX HccneAoB8HKA . lly6H8 1984 

nepenOA O. C • BHHorpa,o,oBoil 

Knyazkov D. M. , Kuchtina I.N. P4-84-520 
Application of the Semimicroscopic Coupled Channel Uethod 
to Description of Low Energy Pro ton Scat tering by Nuclei 

A semi microscopic approach t o t he de script i on o f s cat
tering of l ow energy protons by nuclei is represented in the 
coupled-channel approximation. Angular distri butions of 
27. I MeV protons inelastically s cattered from 58 Ni target
nucleus were cal cul a ted f or 2t > , 12t > , ! 4~ > and 1 2~ > 
excited s tates. A good descri ption of the exper imental data 
is obtained, de forma tion parameters f3 2 and f3 4 are extracted 
and the phonon structure of the excited s t ates of 58 Ni nuc- ' 
leus is investigated. The e ff ec t of both the Pauli principle 
and the phonon operator second order terms on angular di stri
butions of the i nelastically s cattered protons is studied. 

The investigation has been per f ormed a t the Laboratory 
of Computing Techniques and Aut omation, JINR. 
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