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I. Beegyenue
3apAnoBo-0CMEHHHE DPeaKiuy afpOHOB M JETKUIX MOHOB.C fIpaMl 3a

mocJefHre T'ONH CTaNM BAXHHM, MHCTPYMEHTOM MCCJAENOBaHWUA KaK CTPYKTYPH
Anep, Tak ¥ MexaHusMa Dpeawumil, B wacTHocTm, GoJbuioit mporpecc IOCTHD-
HYT B peaKiMfX IpW IPOMeXyTOUWHHX sHepruax dactmi ( 3> I00 MsB), xor-
Ia IOMAHMDYROA BEJIAH B CEUEHWE B OCJACTM HUBKHX SHEpPIHi BO3CYyRISHMA
Amep £y £ &£ 7 npy HedoNBIMX NepelayaX UMIYIBCA P £ Lr HANT Npi-
MHe KBaSUYNpyT¥e IpoliecCH. B MHKMM3UBHHX CNEKTpaX Ha MaJHX yIiax OH

OTKDHT HOBH{f KJIACC CIMH-UI30CIMHOBHX DE30HAHCOB, B YaCcTHOCTY I'aMOB -
TeJIEPOBCKUX DPEe30HAHCOB,U yCTAHOBIEHO (M3myYecKoe MABJEHHE NOIABJICHWA
CHJIH CIMH-WM3OCIMHOBHX NEPEXOIOB B o6NacTh £y £ 30 MeB mo cpaBHEHMD
¢ ofoJodueyHEMA pacdeTamyr’ ~*°/, OTH MCCJAEINOBAaHUA CYMECTBEHHO IPOIBUHY—
Jm Hame noHnMaHue 3PPeKTOB MHOTOYACTHUHHX BO3CYyXRIEHWU{l B HUBKOIHEpIe-
THYeCKHMX COeHTpax, a TaKKe POJH Me30HHHX OCMEHHHX TOKOB ¥ HEHYKJIOH-
HHX cTeneHelt cBoGOmH B Hmpa »4 . B pearimax npu IpPOMEXYTOUHHX IHED—
ITAX IOJYyUeHH HOBHO BaxHHE CBeNleHMA KaK 00 a{PeKTEBHHX B3auMOTeicTBU~
AX HYKJOHOB B AIpax, TaxK u O ﬁgyxon—ﬁnepﬂux B3anMOZeiCTBAAX, OCOGEH-
HO B CIMH-U3O0CIMHOBOM KaHaJje’ ™ .,

Bonbimoe BHUMaHme 3a mOcienHWe I'ONH NPYBIEKIM TAKXe DeaKIdH C
N0JIAPW30BAHHHMY IyYKaMd, B KOTOPHX M3MEDA/MCEH aHaJM3Upyline CIoCoG—
HOCTZ ¥ KOSPJWMIMEHTH Hepefaw CIMHOBON NOJAPM3ALMM. JTH BEJMUMHH
OYeH: YyBCTBUTENBHH KAk K JeTaJiAM MeXaHMSMa Deaklyu, Tak M K CTPYK-
Type ALEePHWX Bo3Cyzmexmit. Usmepenma xos(@mmeHTOB IlepeladM CHMHOBOMX
HOJIApUBaIY B IIPWHIWIE NAKT BO3MOXHOCTE IDOBONMTE MYJbTHUIOJLHHI aHa—
JM3 B CIUIOWHOM CHEeKTpe, a NpH M3BECTHO!l CTPYKTYDe ANEDHHX BO3CYyRIEe-
HU - TO3BOJADT U3YUATh VHIMBULYANbHHE KOMIOHEHTH HYKIOH-AIePHHX 3d-
$exTuBHHX B3auMomeitcTBui.

B nmowname oGCYROAPMTCA NOCJENHME INOCTHXEHUA B TEODPETHYSCKUAX U
SKCIIeDAMEHTANBHHX MCCAENOBAHUAX 3apANOBO-OCMEHHHX peakumil Ipy mpome-
XYyTOYHHX BJHEPTUIX.

2. MIxpocKOIMYEeCKOoe OIMCAaHMe 3apgIoBO—0OMEHHHX peaKuii

s nosydyeHNA M3 N3MEDEHHHX MHKJID3WBHHX JHEPTETHUECKUX CIEK—
TPOB CTPYKTYPHOR MHPODPMAUMK O DACHPENeJEHAM CHJIH IIePEXOMNOB pas3jmd—
HHX MyJbTHIOJABHOCTEH], OCOGEHHO B CILIONHOM CIIEKTPE SOepHHX BO3GyXIe-
HA# , OHJIM PasBUTH MUKDOCKOIMYECKHe Moneﬂn/s'v/? Oduwvz mId HUX AB—
JIATCA CJAeINyKye OCHOBHHE NPEIIIONOKCHMA :
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£) TIpM OTHOGUTEJBHO MAJHX SHEPIUAX Bo3Cyxuexutt smpa ( £, £ & )
IoMMEMpylemAit BRJIAN B CeueHNMe peaKiiy JaoT OJHOCTYNEHYATHE NPOLeCCH
KBa3WyNPYyTOT'0 pacCesHus, KOTODPHE o?ncmsamcn B MMIyJIHCHOM TpHGIKe—
HUM KCKAXEHHHX BoJH ( DWIZA

[l) B KavecTBe SPPEKTHBHOTO HYKIOH-ALEPHOTO BIAMMOLEACTBUMA MC—
NOJMb3yeTcA 3apECAmee OT sHeprum 2 — ManH‘{70€ NN -pzamwoneiicTrue,
IapaMeTpPH30BaHHOe N0 IaHHHM ($a3oBOro aHa/mM3a

££7) BOBGYRIeHmA fIpa ONMCHBARTCA B mxpocxormqeckom TOJXOJZE C
yueToM 50PeKTHBHHX B3aummojeiicTBHE B smpe B MeTome cJaydaiisoii asw (CO)
WM TeopuM KoHeuHHX Jepmm—omcrem (THOC); mpm 9TOM OCHYHO BKIIOIARTCH
BIJIOH BCEX YaCTEIHO-IHPOUYHHX IIePeXoNOB C Ilepefiadeil OpGMTANBHOTO MO—
MeHTa 0 < L < Sucmmua S =0,I (T.e. BO3GYRIGHHA C IOJHHM
MOMEHTOM M UYETHOCTEI 7= of, I, 07, I, ... 47).

JcraxeHHHe BOJHH OCHYHO BHUMCAANT IJIA QEHOMEHOJOTMUYECKOT'O OUTHYECKOTO
noTeHmatga. HamGosee YacToO MENOJL3YRT TapaMeTpR3aLMA 10, onTudec—
KOTO TOTEHIMAaJa II0 JTaHHHM 06 YIIp I‘O paccesHmy IIPOTOHOB.

OcHOBHOE pa3mae MozeJelt KacaeTcA CTPYKTYDHHX DacdueTOB Ie-
DPEXOIHHX ILIOTHOCTel ANepHHX BO3CykIeHuii. B padoTax HCIOJb3yeTCAa
meTon CO ¢ odPexTHBHHME B3auMoZelicTBwamu 77+ - MEe30OHHOTO OOMeHa
¥ NONOJHUTENBHOTO JOKANEHOTO B3ammMofeiicTena lannmay-Marpanra B cIMH-E30~
CIIMHOBOM KaHaJe.

CamocorsacoBannnft metoy Xaprpm—Poka ¢ YyNPOLECHHHMM . CHJIAMA
CrupMa MCHOJB3YDTCHA B padm‘j . Hakonen, B padorax At CTDYKTypa
Bo3Oyxnernwdl ommcubaeTcA B TKC® ¢ s@PeKTMBHEMM B3amMOIeiCTBAAME B CIMH-—
W30CIMAHOBOM KaHaJle, BRIMYAKMUMYE JOKAJHbHOE OTTaksrkuBaHme Jannay-Murmasa
i %nfrmnanwm AMIUMTYXNY ORHOIMOHHOTO OOMeHa& (CM. OCTaJbHOEe OIUCAHHE

). BamHO OTMETHTH, YTO CHJOBHEe (YHKUMM ¥ IePEXOJHHE ILUIOTHOCTH B

5TOM NOJXONE BHUMCJIRWTCA HA NONHOM 4.-N. Gasuce, T.e. C TOUHHM yie-
TOM OTHOYACTHYHOTO ROHTHHyyMa. OGHYHO IOJY9amT IMCKPETH30BAHHHE CIEKTD
BO3GyXIcHAl NOUEpHETo ANpa W VA KAKIOTO BO3CYRNEHMA BHUMCIADT yIJIO~
BHE DacHOpefieeHEA pearkuuu. JUiA TOJYIeHEA HeOPePHBHOTO MHIN3EBHOT'O
SHEPTEeTAYECKOTO CHOEeKTpa HeHTPOHOB pacUeTHHe CeUYeHHA A 34LAHHOTO yI-
Ja €& pasmuBapT cBepTHO# ¢ PyHmumAMz Bpefira-Bmruepa, uro Ha @eHome-
HOJIOTHYECKOM YPOBHE COOTBETCTBYeT 3PPEKTY CBABM YaCTHYKO-JHPOYHHX
Bo3dyxueHait ¢ muoronmapHmyu (cupsnoBHe mMMPWHH). B padoTe ECMOJE30~
BAMChH acEMMeTpmuHHe QyHxiym Bpefira-BrrHepa ¢ 3aBECAIAME OT SHepTUR
IMpPAHAMM , YTO NO3BOJMJIO IEDEMECTETH SHAUATEJNBHYN JOMO CHJIH IIepeXo-
IOB B BHCOROSHepreTEUecKy®D odJacTd Bo3CyRieHm#E, Taxk YTO B HH3KOBHED-
reTr4YecKol o6NacT® OCTaJACh HeOGXOIAMOCTH B OCJACJeHHE CHIH IIePeXOIoB
npEMepso Ha IS %. Brumuenme CBASH Y.-JI. BOSCyxueHuii ¢ BO3CyXIeHMeM
/A -E300apa~HYKJOHHAA IHDKA yXe HaeT BaMBTH.?ﬂ /Jeqnmm'r pac4eTHOTO
COUSHMA 1O CPaBHEHED C SKCISPEMEeHTOM. B padote ACIONB30BaNach NoC—

TOAHHAA INA BCeX COCTOSHU MUpMHA pasmuTud 2 MeB. CHesaH BHBOL O He-—
0GX0IMMOCTH ocaadneruA ['T-IepeXoloB B OGJACTH [x,s 20 MoB mpuMepHO Ha
35 %. Haxouern, B padoTax JCIOJIE30BANNCE CUMMETpUUHHe (yHKuwu Bpeii-
Ta-BUr'Eepa ¢ BABHCANMMZ OT DHeDIVH WMPUHAMA, HOXCMpaeMHMI TakK, 4TOOH
HawIywm o6pasoM OMUCAThH HAGKWmAKmIMecH B CLeKTpaX CTPYKTYDH B oliac—
TH £, £ 20 MsB.

B xavecrBe mpumepa Ha puc.l,2 NOKA3aHH pacqem SHEPreTNIeCcKX

' CIEKTPOB HefiTpOHOB 1A (p,h) ~Deakuuii Ha 97 n?%%P8 mpu £p =

= 200 MsB ¥ sxcmeprMeHTaJNbHHe HNaHHHe , JNOE3HO NpelOCTaBJeHHHE I-DPOM
K.Tome (cm. Takme I ). B TH®C ocJuadyenye CHIH CIMH-M30CIKHOBHX Ile—
DPEXOIOB OIMCHBAETCS C [IOMOWBI (EHOMEHOJOTVUECKOR BEJMWIHH JOKAIBHOTO
3apdza KBasuwd4acTHl e [o-z] O OTHOWEHWK K HOJAM ¢°Z  —~CHUMMETDUM
KBagmpar sToit EeJmmHu BXOIUT B BEPOATHOCTH JINGOT'O CIMH--M30CHXHOBOTO
nepexona, a TaKge COIEDHATCA B H30BEKTODHHX KOMIOHEHTAX MATHUTHHX MO-—
MeHToB 1 MI-mepexomoB. B wacTHocTH, Wi I'T-mepexonos & [a’z] XaparTe-—
pU3yeT Kol IpaBwia cymd 3(A-Z) , KoTopas cheanBaeToﬁ YaCTUUHO-
IHPOYHO# BETBBHD Boscymemﬁ B ceueHne p,n)-.peamm VLT CIH~QIvno—
BHX TEPEXONOB € [c'z‘] BXOIUT Xax BHewswi#t QarToOp,¥ ero BeJMWMHA NOT-
dmpanack #3 yo.nomm HaIIydero OIMACAHWS HU3KORHEPTEeTHYECKO! 4YacTd HH-
KI03MBHOTO cIeKTpa. [loxkasaHHHe Ha Dprc.l pe3yibTaTH NOJYUYEHH IIPH egﬁ'z]=
= 0,8 1npu UCNONBE30BAHAN onm E@CKOTO IOTeHINaNa C onTryecruM IoO-
TeHINAJIO B paCSOTaX/ NOJYYaJiCh CEUYeHUA TPHMEPHO HA 25 % BH-
me. Pacuers wix 2°% P4 (puc.2) DPOBENEHH C ONTHYECKUM [OTEHIHA -~

- 907 (pn) Onp I
Ep=200M3B

o ©° 1
=0 i 8cm* 28 Bcm=45

10

[22]

=
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Qpn MaB

Puc.Il. OHepreTMYECKNE CTEeKTPH HefiTPOHOB I peakuUny Zr(p,n)
mpu  £p = 200 MsB. Toxasauu napuyaibiHe BIUAIH B IOJHOE Ce-
yenne (cruouHue Jmmumm) It-mepexomoB, m3odapananorosBoro 0F-Bos—
CyRLEHNSI, CIMH~IMNONBENX ( 4 = I) nepexoIoB, a Taixe CYMMADHHI
or mepexonoB ¢ 4 > 0. PacueT mpoBemeH s 7[‘?[] = 0,8.
CroppeKTHOBaHHHEe SKCIePUMEHTANBHHE IauliHe (JomMaHHe KpuBHE)
Cwmi JHo0esHo mpenocTamieHH m-pom K.Tome.
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Pac.2. To xe, uro Ha puc.l, I peaxmmm ~¢ PL(p,n )% 6i
upr  £p = 200 MeB. (PacueT ¢ ONTMYECKUM IIOTeHIJ,PIaJIOM/ 10/ )

.nou/ 10/ . OmeHKa: e,[s'c] ~ 0,8 HemwIoxo corjacyercd ¢ JaHHHMI,IIO-
JYUEHHHMZ 73 aHaJm3a /A —pacnana n MI-nepexomon.

Haum pacyeTH NMOKA32/M, YTO OITHOCTYNEHUATHI MeXAHU3M {psn1) — pe-
axnuit mpn £, 3 I00 MsB [103BOJAGT XODOWO OIKCATh HACHNIAeMHE CIeK—
TpH BILIOTH NO SHepruit po3lyxmenud ~ 20 MsB. Bume 10 SHEPTMH TeOpeTh-
yecKWe CEUeHMS CHCTEMATUYECKN HiIXe SKCIEePEMeHTalbHHX., OFHaKoO IpH

ey[ cz] = I BHUMCJIEHHO® MHTErpaJibHoe CedyeHHe IO BCEMYy NOKa3aHHO-
My ua puc. I,2 mureppany 0 £ = (@on € 40 MsB xopomo coriacyeTcs ¢
BKCTIeDEMEHTATBHEM, T.e. eciM "msmmexk" cederus B ofiactz 0 & - &pn

£ 20 MsB mepemecTHTh B BHUISNOXANYD 06NacCTh, TO ONHOCTYNEHYATH Me~

XaHM3M CIIOCOGeH OGHACHATH Bech HaGiomaeMHii CHEKTD BILIOTH IO - Q4 pne

2 40 MsB. Taxoe TepeMelleHre NDOMCXONYT NpY B3amMOMEHCTEAN Y.—I. BO3—
OyzmeHuit ¢ Gonee CJIOXHHMI MHOTONApPHHMI n QUBNYECKHM OTpaxaeTcd B Be-
JMINHE eg[o-z] . Komewno , o®dexTH ocradieHus CWIH CIVH-U30CIMHOBHX
nepexojoB, CBA3aHHHEe ¢ OCMEHHHMI ME3OHHHMI TOKaMi ¥ GapMOHHHME DPE30—
HaHcal , Takxe MOTYT HaBaTh BKJIAL B eg[e-z] , OIHAKO TOKa HET yde—
IMUTENBHHX KOJUYECTBEHHHX OIEHOK WX B CPeIHMX M TREJHX AIpaX.

Ha pmc.l,2 mokxasaHH napmiajibHHe BKJIANH B CeYeHNE IEPeXONoB pas-
JMIHHX MyJBbTUIOJAbHOCTeH. JoMUHEpYlmUi BK7aA Ha MajkX yIJax IanT It
IT-epeXoIH, a $oH HpyTux MyJsTunombeocTedt /[ > 0 max mpn: 8 =0°, w
GHCTPO HapacTaeT ¢ yraoM. [pm e = 450 B CIEKTpe yXe XOpoulo BUIEH
crmE-munonbHyl (L = I) pesoHanc B odmacTu 20 € - Qpn £

30 MsB,

0Cpa30BaHHH{ CyMMaPHHMI BruIanavm BosCyxiermit ¢ 77 =07, I m 27.
OTMeTHM, YTO aHAIOTWYHHE KAaueCTBEHHWE BHBOIH NIOJIYYCUH X B pado-

Tax/5 ! 6/-

3. UccaenoBanug c NOJMPH30BAHHHNMII ITPOTOHAMI
Hemapuye WCCJHETOBAHUA C NOJIPU30BaHHHMI HpOTOHaMM/ 18/ TaJm
[IpAMHE CBUIETEJBCTBA O JNOMUHAHTHOCTY CIMH—UIUIIOBHX [I€PEXOIoB B CIEK~
TpaX peaKIM: Ha MAJHX YIJaX,., M3Mepanach IolepeyHasa NOJApPH3allud Pr
BHJICTAMIUX HeATpoHOB, CBA3aHHAA C NOJApMsalmell L  HaJeTanuaxX Ipo-
TOHOB (NOJAPH3OBAHHHX NepIeHIMKYJAPHO ILUIOCKOCTH DeaKimm) yepes Kosd-
QUIEHTH p/wv (@) neperaud CIMHOBON NOJADPA3AIMY COOTHOWEHWEM
Pr = D” W /ﬂ“)p[ . Kosfpdmmentn Z)AW NPUHUMAKT XapaKTepucTuyeckue
3HAYEHUA IJIA Pa3J/MYHHX [epeXomoB C liepelavell OPOUTAIBHOTO MOMEHTa
VAR 071{1{? S = 0,I. NIpocTHE OLICHKM HOJYYEHH B IPUCJIDECHER IJIOC—
KMX BOJH Ie

+1 S=0

) BOBOYRIEHUA
HODPMAJBHOM
Y o, S=f,4=T ’-IeI'i)‘HOCTK
D (0°) = @
NN
~TA2T+1), t=7-1 cmmE-gummo—

BHEe BO3CYRISHUA
@ 1)/(27+1), h=T+1

s (I) cremyer, wro mas 0F-cocTosHuit
Dyp = -1, mwn IY TT-nepexonos Dyy = -I/3 m 1.5, Jid Beex cimb-
QUIMIOBHX IepeXonoB Dyy = - 1/3. 3tn oueHKE XOPOWO NOITEEDPRIA—
BTCA TACJESHHHEMA pacquawx/ 17/ , IPOBENEHHHMM B PaMKaX NOIXOxa ~/ . X
Besmamna 2Dy CBA3aHA C BEPOATHOCTED & mepeBopora crmHa
HYKJIOHA TP BO3CyRIEHAN

Dyw= +I, naa 07 -BosCymmenuit

S=(!‘2),V,v)/2' (2)

C HOOMOWBI0 KOTOpOﬁ IIOJHOE CeYeHHne JJIA HeIIOJAPH30BaHHOI'O IydKa pasne-—
JIASTCA HA CEeueHMe C IIePeBOPOTOM chmHa 0 S ¥ ceueHHe $e3 NepeBOpo-
Ta cmHEa 6°(7-S) , Tak uro

O-'DNN=G(1_S)*G'S f (3)

SxcnepmMeHTaNbHEe Dacupelenerms mix 08, 6(1-S) = D, o6wwmio
CTDOAT,yCPELHAA HOJYYeHHHE CIAKTPH [0 BHOPreTEYeCKOMy EETepBady I MeB,
9TOGH - HCKINIATH peskue craTHdeckue QUyXTyauwH. )
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Ha OCHOBE MEKDOCKOMMYECKOTO HOZXOma / " havm IpOBEIeHH pacueTH
.COOTBeTCTBYINIMX pacUpefeseHuil IIA Deakimu » Zr( P,") 74 140)1 £p =
= 160 MoB u 48C0/p,n) e npn £p = I35 MsB ¥ TOJyueHHHe pesyJbTaTH
BMECTE C DKCHEPHMEHTAJbHHMZ NAHHHMY ¥3 padoT 15,17, OPEBEJIeHH Ha
Ha pmc.3ﬁ ¥ B Tadmme. Jcnonis30BaNca ONTHYECKNH MOTEHIMAaS B IapameTpyi—
3aimu /1 . PacyeTy mokazajm, 4TO IpH & [0‘[] = 0,8 Teopus xopomo
OIMCHBAEeT HAGHNEAeMHe B pacupelelieHuax 08 17 6(7-S) CTPYKTYDH B 00—
dactm 0 < ~&pn £ 20 MsB, mpEYeM [PABMUJILHO BOCIPOM3BOIMT COOT—
HOIleH¥Ee WMHTeTPATHHHX BRJIANOB IePeXoXoB 6e3 MepeBopoTa CIOMHA ¥ ¢ Imepe—
BODOTOM CIHMHAE fG (1-5) / {6 =~ 2/3. OrmMeTuM, 9YTO C POCTOM YTIIa

@ 5TO OTHONEHWE 3aMeTHO pacTer, moctnrai B CZr~ mupn & = I2° sma-
Yyerua x 0,9, 9Ty TeHIeHIWIO CHJIO MHTEDPECHO NPOBEDHTH SKCIEDPUMEHTAJBHO.
Xopouee corjacue pacyeToB C DKCIEPUMSHTANBHHME TAHHHMI MOJNY9EHO M’ I
pacpeneneans Dy (0. B mmsxosHepreTHUecKoll 0GIACTH CIEKTDA -0
(puc.3) mommumpyer I*-BosSymuemme ( -@on & 9 MsB), wro u ompemeis-
er suavetwe Dy &~ -0,3. Taroe me sHauenme 2Dy, XapaKTepHO W LT
Beeit obmactu I'TP (I3 & ~@pn & 20 MeB). B oxpecrnocru UAC (
—0»,: I2 MoB) CKa3sHBAETCA RUIIAHME OXDYXAIUMX ero It:aosydmemﬁ, TMOHN~

Puc.3. BuuucieHHHe (CIUIOWHHE JWHIM) M SKCIODAMEHTAJBHHE - (THCTOI'DAMMH)
pacnpernenerns 68 , 6(1-5) n Dy, nua pearumn “Z-(P;R ) N8
mpn  £p = 160 MeB 1 yrua &m = 0°. (cm.rexct).

.
6l 6s 90z, pn )goNb
Ep =150 MaB

4 Ocm=0°
5 g
20 .
~ R a5
lgA o{1-S) E :

2 X

0 0,
04 02
02 &9

0 -02

J 20 0
-02 ~Qpp, ,MaB
% Puc.4. To ®xe , UTO Ha puc.3,
v v . 8n s= =148
40 30 20 10 0 i peaxnm © Lq(p,F)%Se
'Qpn, MaB npxa EP = I35 MsB.
6
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Tadmma.  MHTeTpatbHHe ceueHus(p,s7) peaximit HA DaBIMIHHX
yaactrax cnexrpa A@pn (B en. mOH/cp.), BHIMCTEH-
HHE TpU e,[e‘z] = 0.8. Jaux mapmmagdbHHe BRIAIH 1T( 4 =
= 0) mepexonos, cymvapHHit QoH £ > 0 mepeXxomoB, MOJIIHE
cevenua 6, , a TaKk Xe OTHONeEHMe BKJIANOB IEPEXON0B
Ges mepeBopoTa comHa G (7-S) ¥ C IepeBOPOTOM CIM-
nao,§ .
A GQen caH  I=6(L) S; 6(1-8)/GS
(MoB) £20 TEop. SKCI, TEop. BOHCI.
Oz (pyn) THB Ep =160 MoB, &, = O°
0-1I0 10,1 1,0 11,5 10,3 0,58 0,5
0~-20 48,4 4,5 57,2 62 0,64 0,67
0 - 40 56,4 20,4 8I,9 I25 0,66 0,71
992 (p,) NE £p= 160 WeB, &, = 6°
0-1I0 3,0 2,3 5,4 0,73
0-20 14,7 16,7 32,8 0,79
0 - 40 18,7 48,5 69,0 0,82
“Ceatpym s, £p= 135 WsB, &, =0°
0-5 9,0 0,7 9,9 10 0,50
0-1I5 50,1 3,2 59,0 7 0,63
0 - 40 60,4 17,5 84,4 136 0,64
“colp,n)*®Se , £, =135 WeB, &, = 6°
0-5 4,3 2,0 6,4 0,58
0-15 24,2 11,0 38,2 0,70
0 - 40 30,7 38,2 72,4 0,72

:Kaf(nmx spauerme Dyy 10 = 0,3 , mo cpapHenmp c ouerxoit +I ma
M30JMPOBAHHOTO pe3oHaHca. B odmacTm 20~30 MeB pacmperneseHue Z),W,,
ompezesAeTcA KOHKypeHIMell BKIANOB CUJIBHO $parMeHTMPOBAHHHX < -lepexo-—
moB, 07 -pesonanca ( B OKpecTHOCTH - fp7°R7 HeB, Dyy= -1), 3"-pesonaica
( ¢ uenrpommom NpU - Gpp = 26 M9B, Dy~ -0,3) u "xeocra" I'TP, mma xo-
ropux Dy < 0, m parMeHTHPOBAHHHX 1™ -IIePeXomoB ¢ Dy > 0. Cpemu
IOCJAeIHNX, ONHAKO, 3aMeTHHH BKJAl JaeT JIIIh CIMH-IUIOJLHHI I~ -pesoHanc,
mpelcKa3HBaeMuil Teopueit B OKpecTHOCTH - @paR8 MeB ( D,y (0°)~ +0,3).
lprcyTcTBe BOM3M Hero 01U 31 -De30HAHCOB CO CPABHUMHMYA 1O BEJITYMHE
CevyeHMsAMH IPEBOIAT K cymiapHomy oTpumuatesbHoMy Dy B OKDECTHOCTH
I ~pezoHanca. OOHawko HadIOmalImecsa B BKCIePMMEHTAJILHOM DacIpeleseHun



Dy - CTDYKTYDPH IpH - Qpn”> 22 MoB 3HAWATENBHO JIyUlle OIMACHBAKTCHA TEO-
pueit, ecau 0 -pesoHaHCc UEPENBUHYTH B DOJACTE — Gpn = 32 MaB (mynr~
THDHAS JMHMA Ha puc.3). DTO CBULETENLCTBYET O BHCOKON YYBCTBATEIHLHOCTH
pacuperenenuii Dyy K DHEPTETUYECKOMY LOJOKEHWH DE30HAHCOB, MMEKIHX
uHTeIpanbHoe cedeHne ¢ =~ I MG/cp. 3ameTum, YTO yKA3aHHHN CIBUT HA

5 MoB 0T ~pesoHanca NPaxTHYeCKd He MeHAeT pachpefesernit 68 u 67(1-S).
B odmacta - gp, » 30 MoB mpenckasHBaewue Teopmejl SHaueHus Dy (09
Malb, YTO cBA34HO ¢ BmAmeM 27-1 3 -mepexomoB o D/V/V > 0. CmuH-
KBAIDYNOJNBHHA DE3OHAHC, COIVIACHO pacuyeTaM, JOKAIM3YETCH B OKDECTHOC-
TS ~ ppn = 36 MaB.

PacueTn mowrasami, uTo pacupemeseHus [ vy HOBOJBHO 3aMETHO MEHF-
presg ¢ yraoM & (cm. puC.5), mpuduem M3MeHeHUs, CRABAHHHE CO CIBUTOM
0™-pe3cHaHCA, TAKKE XapaKTeDHHM 00pa3oM MeHAWTCH C POCTOM yria (IyHE-
THDHHNE JMHEM). Bce 5TO NONYEPKMBAGT BARKHOCTE SKCHEDUMEHTANLHHX M3Me-
permit mpr @ > 0° 7 TO3BOMAET HATEATHCH M3BIEKATD U3 TAKUX pacipere—
JIeHN#l HOBHE CBENEHHA O MyJBTUNOJIBHOM COCTABe B CIVIOWHOM CIEKTDE.

. AHAJIOTVYHNe 3aKJIOYeHUA IOJYYeHH ¥ [P aHAN3E DeaxIw "3Ca(p,n)

Sc  (cM. puc.4). OTMETUM TOJBKO, HYTO PacXoxIeHye Teopui U SKCIe-
puMeHTa IIpu -c?p,, = I-2 MoB, mo-BEimMoMy, CBA3AHO ¢ TeM, 4TO Npel-
cxasHBaeMoe 3Jech Teopuell ceveHue BO3CyxIeHuA 2T ~ypoBHA (E =I,I4 MaB)
ORaQ3HBESTCH _IDH & =0° B HeckonBKO Da3 MeHble sxcnepnweHTaJm—
Ho#t OleHxu /. U1 0T 1A HETO TeOpeTMUYeCKOe SHAUCHTE 2,, 0 r

+I, HO B pesysipTaTe YCPEIHEHWUA MO HHEPrEeTHYECKOMY MHTEDPBANY 0 Ce-
qumo nomurupyer 3'.poaCyxumemme ( & = 0,62 MsB), min KOTOPOTO

Dy (0°) ~ -0,55. OqumIHo HEeoOXOIUM NOUOJHUTEAbHHE aHANM3 CTPYH-
Typu 2 -BosGyxmemms B 2 Sc .

02l D 902¢(p.n120Nb
s Ep=160MaB
b 8em® 0° .
0

Puc. 5. Barmc.nexmne npz € [G‘Z]-
0,8 pa enexeHEs I, (9) s pe-
“2e(pn)°NE mpuEp
_I60 MsB. IyHRTHEpDOM noxaaami pacs
IpeNeNeHEA IpH cxpure (- ‘pesonan-

ca B 0Gxaors- Apn=32 MaB.

T e Tmn v — i

4, 3aryo9eHue

IpoBelieHRHE HAMA aHamM3 JaHHHX 10 (P,#7) ~DeaKuyMaM IpH IIpoMe-
KYTOUHHX SHEDPTHAX IIOKA34J HNPUMEHHMOCTH IMIYJHCHOT'O UPUC/IRCHUSA MC—
KAXeHHHX BOJH M MIKDPOCKOIMUYECKOTO OIMCAHES CTPYKTYPH BO3CyxIeHuit B
TKSC. OrmeTuM, UTO YIORJIETBODHTENBHO ONMUCHBAKNTCA He TOJBKO HHKID3NB-
HHe CUEeKTPH Ha MaJHX yIviaXx B odiacTd *Qan 30 MsB, HO m Gosee me—
TaJbHHe paclpelefieHus, IOJNYYEHHHE B DeARIUAX C NOJAPM30BAHHHMU IIPO-~
TOHaMA. MOXHO CUMTATH XOPOWLO YCTAHOBJEHHHM, YTO IOMMHUDYHUMA BRIAL
B CIEKTDH B HM3KO®HepreTUueckKo# odiacTd JawT I'T-mepexomH, upuueM ecTh
HEOOXOIMMOCTE OCJHAGNATh CUJIy CIVH-E30CIMHOBHX IIEPeXOJOB B 3TO# odJac-
™M UpuMepHo Ha 1/3, uwro ommcHBaeTcs B THIC (eHOMeHOJOTMUECKO# Besm-—
wiHoft €,/6Z/ ~ 0,8. B EHTeIpaibHOM CeUeHME B o0nacTa O %- &pn<40 MsB
mpu O = o° JOMMHUDYST BKJIAT CTMH~{UIANIOBHX IEDPEXONOB, IpUYEM
oTHomeEMe G(7-S)/0S = 2/3, omHaxo oHO pacrer ¢ & .

CorsnacHo TKRC ocsalieHVe CUJIH CIMH-~M30CIUHOBHX IE€PEXONOB IOJM—
HO MMeTh yHUBEpCAJbHHI Xapakrep. B uwacTHocTm, mia I'T B -~Iepexonos
570 5QPEeKTUBHO COOTBETCTBYET HEPEHODMUPOBKE KOHCTAHTH cJadoro aKkch-
aJbHO-BEKTODHOTO B3amMOneficTBusA g4 6y = e,,[&' /7 “§a = I, uTO xopo—
IO M3BECTHO M3 aHAmM3a BKCHepnmeHTaJILHHX naHEHX (cM., HAmpUMeD, /1 /
IlepeHopMuIpyeTca B AmepHo#t cpelle m KoHcTaHTa ANV - BaaumomelficTBuA:
Frvw™ Cowy = ey [ez] Frinw. OTH NEPeHODMADOBKE KOHCTAHT Baxtum,
Hamp¥Mep, NpPW ONEeHKe BKJaZa OHOHHOT'O MOXaHM3ME B EMC—stIlI)eKT/ =0/ .

JokaspHH] 3apan 89[0’ 7] BXOTMT B M30BERTODHYI YACTh ONEPaTOpa
MI-TlepexoXoB M BMsAET Ha CeUSHUA UX Bosdyxmemm B Heyn yI‘OM pacces—
HUM NPOTOHOB. AHAJM3, [OPOBEIEHHHH A “Ca ,golr' u , K?:aa?
4YTO IpH z;,[az],\,O 8 Teopus XOpoumo coIrviacyeTcd C LaHHHMI no(p P

OM3MUeCKN BeJIYMHA ev[trz] yuTHBaeT 5HHEeKTH B HUBKOBHEPI'ETUIEC

-1

© KMX 4.~J. CIIeKTpaX, CBA3AHHHE KAK C MHOT'OINADHHMA BO3OyXRIEHUAMU, TaK

C HEHYKJIOH Hmn CTeneH;nVM CBOGOIH (Me3OHHHEe OCMEeHHHe TOKM U CaproHHHe
peBOHaHCH) . CBA3D UxQ., BO3CYXRUEHWH C MHOTOIADHHME IPUBOIUT K
CIP3JOBO# mﬁg&ﬁe peSOHchoB ¥ @parMEHTaIMM CUJIH IIePeXONOoB IO CIeKTPY
BosdymeHnM 9T0 OHNIO0 MONTBEDKNEHO B HEIABHUX DacUeTaX CIEKTDOB
peaylm? Zr{p,n) mpr £, = 200 MeB ¢ yueom Zp2h - BosGymue-

KauecTBeHHHe OLEHKU BRIANA ,tr%xcm'ynemamx IIPOLIECCOB B Cede~
HUA Deariimy GHJIM IPOBEJEHH B padoTax ¥ CcIeJaH BHEOL O ero Ma-
JOCTH B O0MacTl - (Jp,% 25 MaB mpu @ =0°, 310 mONTBEDRIAST HALER~
HOCTD OLEHKE BeWIHH ~ @,/cz] ~ 0,8.

Hamune Briala I'T-TepeXONOB B HEPE3OHAHCHOL YACTH CILIOMHOT'O CIIEK—

Tpa BHme I'TP ITOKa ABJIAETCS BechbMa HeolpelejeHHHM. [loMMMO MeXaHM3MA
CBA3YE Y.=[. BO3CYREEHU{l C MHOTOIADHHMY ONPENEJEHHYD DOJb MOT'YT CHI-—
paTh ¥ KODPPEJAIMY B OCHOBHOM COCTOSHHM, He BKINYeHHHe B CO mm THOC,



B paGOTe/24/ OTMEYaNoch, 4TO B fIpax C 3aMEHYTHMZA OCOJOUKAME I

N=x Tarue KOPPeJAluy NPUBOIAT K TOABJIEHUI LONOJIHUTEJBHOMR
cuiH ['T-IepexXooB B o6nacTy 9Hepruit BOSCYRUEHER £, x & . Pe-
lleHNPp STOTO BONpoca, & Takke HaNexHOR WEeHTHIMKAUVH CIUH-MYJIbTHIONIb—
HHX DE3OHAHCOB B CILIOWHOM CIIERTDe, HACOMHEHHO, GYyIyT CHOCOGCTBOBATE
9KCIIeDUMEHTaNbHHEe W3MepeHNd IOJHOTO Hadopa KondduimeHTOB Z%y- nepe-
Jauy TOJAPM3AUMA MPH D23 MUHHX yIJax g .

B 3aRJINIOHNE aBTOPH BHDa¥anT OJaromapHOCTh I-py E.BaHry, B coT-
PYyBHAYECTBE C KOTODHM lIOJYYEeH DAl NPUBEIEHHHX De3yJAbTaTOB, a TaKKe
I-py K.Tome u mpo®. P.Mameft 3a mpenocTaBiaeHre DKCIEPUMEHTAJNBHHX NaH—
HHX.
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MoryT ONTbL HanpaBlenw no aapecy:
Ut oroen O6benHHEHHOTO

lFapeeB ¢.A. H Op.
3apagoBo—o0GMeHHbIE DeaKIHH

P4-87-382

IDaercs 0630p HCCJIefOBaHHH CHNHMHOBLIX BO30OYXIeHHIT sadep
B (p, n)—-peakuHAX IPH HPOMEXYTOYHHIX 3HEPrHAX. PaccMoTpeHn
Nnpo6yieMbl OTMCAHHUA TOJAPH3aAUHOHHMX XapaKTEepPHCTHK H MeXaHH3—
Ma peakuHH. OCHOBHOe BHHMaHHe YyOeJieHO OGCYXIeHHI 3KChnepu-
MEeHT alnbHOMH HH¢opgaunn O CTPYKTYPE KAaK OJHCKPETHhIX CHHHOBHIX
COCTOSAIHHI, TAaK U PE30OHAaHCOB B CIUIOMHOM CHEKTpe H ee kapo-

CKOMMYeCKOMYy aHalH3y Ha OCHOBe TeQopHH KOHeuHnx depmu—cH-—
CTeM,

Pa6oTa BhimosiHeHa B JlaBopaToOpHH TeopeTHYeCKOH ¢GH3HKH
OHAH.

Tpenpunt O6beAMHEHHOr0 HHCTHTYTa ANEPHBIX HecTeaoBanmii. y6ua 1987

{lepesog 0.C.BuHorpapmoBoi#t

Gareev F.A. et al.
Charge-Exchange Reactions

P4-87-382

) Review of nuclear spin investigations in (p,n)-reac-
tions at intermediate energies is given. Problems of des-
cFibing polarization characteristics and reaction mecha-
nisms are considered. Experimental information on nuclear
structure of discrete spin states and resonances in conti-
nuum, and its microscopic analysis in theory of finite
Fermi-systems are discussed.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR.
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