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[TpoBeneHo exkcnepuMeEHTaNbHi JOCHIKEHHA Y-po3naly i300ap-aHanoroBux peso-
HauciB y peakuii >°Si(p,y)’'P npu E, =760, 1490 Ta 2010 xeB. [To6ynoBano cxemu
po3nany 3a3Ha4yeHHX pE3OHAHCiB Ta BH3Ha4eHO iX mapuianbHi y-mupuHn [,
BumipaHo KyToBi po3nofind y-nmpoMediB mia kyramu B, =0, 30, 45, 60 Ta 90°
BiJIHOCHO HamNpsMYy ITy4uka NMpOTOHIB Ta npoBegeHo ix aHanmiz. Ha mixcrasi otpu-
MaHHUX AAHMX [POBEAEHO pO3paxyHOK iMOBipHOCTI Ml-mepexoAiB y aHTHMaHa-
Jlorosuit ctaH Ta /-3a6opoHennx M1-nepexoaiB 3 A7 = 1. 3po6ieH0 BUCHOBOK MpO
MEXaHi3M 3HATTA /-3a60poHH, OOYMOBJIEHUH BKIAJOM KOJNCKTUBHUX edeKTiB y npo-
uec GopMyBaHHSR NOBHOI Y-WHPHHY PO3MAaRy aHANOrOBUX PE3OHAHCIB.

Beryn

V rtenepimiHiii 4Yac pPO3BUTOK JOCHI-
JUKEHHSI aHaJIOrOBHX pe3oHaHciB (AP) 3Hau-
HOIO MIpOIO 3aJI€XKHUTh Bill BUBYCHHS PI3HHUX
Kaganis ix y-posmagy, OaHi npo sxi He-
00XiHI IUId HOJANBIIOrO 3'ACYBaHHsS PO
3apsI0BOI 3ANIEKHOCTI SACPHUX CHIT y Me-
XaHi3Mi 3MIIIyBaHHsS CTaHIB 3a 130CHIHOM Y
Apax, a TaKOX JUIA BJOCKOHAIEHHS MIiKpo-
ckoriyHoi teopii AP [1]. Cepen Takmx y-
NepexoaiB 0COONIHBE Miclie 3aiiMaroTh mepe-
X0, sKi 3a0OpOHEHI 3a KBAaHTOBMMM YHC-
faMH, 1O poOUTH iX rapHUM IHCTPYMEHTOM
AN IepeBipKU iCHyrO4dX Ta ampobaiii Ho-
BHX TEOPETHYHHX ITJIXOIIB IO OITUCY sAep.
Jlo Takux y-niepexoliB Hajexars [-3a00po-
HeHi M1-nepexonu B sapax.

[3ockansipui /-3a6oponeni M1-nepexonu
3 HU3BKO30YIDKEHHMX CTaHIB 0e3 3MiHM iIX
Bocniny A7 = 0 10 HUHIIHBOTO Yacy QOCHi-
JKyBaJIICSl pI3HUMU rpynamu [2-4 ta nocu-
nagHsa B HuX]. OgnHak, nonepeiHiii aHanis
EKCIIEPUMEHTAIbHUX JIaHUX, HaBEJEHHH B
[3], nmo3Bossie 3 YIEBHEHICTIO CKasaTH, IO
ceperrl Ml-mepexoniB TaKoX BHAUIAECTHCA
Jpyra rpymna — 1i30BeKTOpH! [-3ab60poHeHi
Ml-nepexonu, TOOTO @pu SKMUX i30CHiH
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T.=T,+1/2 mnoyarxoBoro 1a T<=T,~1/2
KIHUEBOI'O CTaHIB spa 3MIHIOETHCS HAa ONUHH-
o (7, - i30cniH ocTOBY siapa). Ane ¢parmen-
TapHUH XapakTep CIEeKTPOCKOMIUHUX JaHHX
IUIst IIHX TIEPEXO/IIB He J03BOJIs€ 3pOOHTH OJ1-
HO3HAYHMX BMCHOBKIB BiJJHOCHO MeEXaHi3My
3HATTA [-3a00pORHM, 1O BHKJINKAE NOTPEOY Y
BHBYCHHI Takoro KaHaily Yy-po3nagy AP y
LIMPOKiH 06acTi MaCOBUX YHCEN AAEP.

VY  pamifi  poGOTI TpPOBEHEHO AOCIHi-
JOKEHHS 130BeKTOpHHUX /[-3a0oponeHux M]-
HepeXodiB K OJHOro 3 KaHaliB Y-po3raiy
aHanorosux cra”iB (AC) B sapi poy
3B’S3Ky 3 1M OyJio BHBUYEHO (YHKIIIO
3Gymkenns peaxuil >°Si(p,y)’'P B obnacri
AP, sxi cnioctepirarotbcsi Ipu €Heprii npo-
ToHiB E, = 760, 1490 Ta 2010 xeB, noOyno-
BAHO CXeMM pajiauifiHoro posmaxy AC Ta
BUMIPSHO KYTOBI PO3MIOALIH Y-IIPOMEHIB, 110
BUHUKAIOTH NpH iX po3mnaii. Y pe3ynbraTi
OTPHMAHO EeKCIIEPHMEHTAJIbHUH  PpO3MOMIIJ
napLiajJibHUX pafiauiiHux mupuH I, posna-
oy AC, ki OTIM NOPIBHIOBAIMCH 3 BUCHOB-
KaMM OJIHOYACTHHKOBOI MoJeni 00O0JIOHOK 3
NOBEpXHEBUMHU O-cwiiamu  [6]. Bussneno
ocobnuBocTi y-posnany AC B 3'P ra npose-
JCHO Ha SKICHOMY piBHI iX iHTepupeTanio.
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1. MeToauka eKcriepuMeHTY

Jlocmi/keHHsT BHKOHaHI Ha e€JIEKTpoCTa-
THYHOMy mpucKopioBadi mnpoToHiB ECII-4
HHIJ XOTI. Tlpuckopeni npoToBH 3 eHepre-
THYHHM po3kuzoM 400 eB BixusHcs Ha 90°
depe3 aHali3ylOWHH MardiT i Icjis Ipoxo-
JUKEHHS CHUCTEMH IOCTyrounX giadparMm Gom-
GapayBaii MIIICHB, BCTAHOBICHY MiJi KYyTOM
45° B kamepi posciropanHs, ska Oyna OIHO-
gacHo ¥ wwiiHgpom @apanes. Ctpym mnpo-
TOHIB Ha MIIIEHI CTAaHOBUB 15 MKA, 1 uepes
BEJMKY LIUTBHICTH €HEPrOBHIUICHHS MIilleHb
OXOJIO/DKYBaJIach IIOTOKOM BOJM 3 BHCOKOIO
TYpOYJIEHTHICTIO. ¥ €KCIEPHMEHTaxX 3aCTOCOo-
ByBaJIach [30TOIHA MilIeHb ° Si, BATOTOBJIEHA
MeTozoM “R6uBaHHs” ionis *°Si” y TanTanOBY
migIaaky Oe3rnocepeHB0 B €IEKTpoMar-
gitHoMy cenaparopi [7]. ToBmmHa MimeHi
craHoBuna ~4 kxeB npm eHeprii MpOTOHIB
Ep,=2,0 MeB. IlpucyrnicTs y migxiaui g
HE BHUSBHUJIA IOMITHOTO BIUIMBY Ha pe3ynbTa-
TH €KCIIEPHMEHTY.

I'amma-cnekTpu peectpyBanuck Ge(Li)-
JEeTeKTopoM 00°eMoM 63 cM° 1 eHepreTHd-
HUM po3aitermam 3,0 keB s y-miniit “Co.
AOlcomoTHe KaniOpyBaHHs CIIEKTpOMeTpa 3a
€(eKTUBHICTIO IIPOBOAWJIOCS 3a JONOMOIOIO
CTaHIApTHOrO  HabOpy  MOHOXPOMATHYHHX
mxepen OCIJI-IL i 3a Buxomamu y-nmiHiH 3 pe-
axutii 7 Al(p,y)**Si npu E, = 991,86 + 0,03 keB.
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Jns rtoro, mo0 10CHabUTH HHU3BKO-
eHepreTuyHuii  (GOH y-BUIIPOMIHIOBAHHSA 3
makiaagky, Ge(Li)-ZeTekTop po3MilllyBaBCs
y cIeliayIbHOMY 3aXHCTi, kil O6yB 3pobne-
Huil 3 Pb ra Cu.

KyToBi po3mofing y-MpOMEHIB, sKi BH-
HUKAKOTh DPM PO3MAJi PE3OHAHCHUX CTaHIB
aapa 3P, pumipioBanmes mim  KyTamu
0,6 =0, 30, 45, 60 ta 90° BigHOCHO Ha-
MpSAMKY Iy4ka 0poToHiB. Jind MoOHITO-
PHHIY Y-BHIOPOMiHIOBAaHHS 3aCTOCOBYBABCA
IHTerpaTop CTpyMy i AORATKOBO CHEKTPO-
MmeTp Ha 6a3i kpucrana Nal(Tl) posmipamu
A150x100 mm”. Ligii XKe IETEXTOp 3aCTOCO-
BYBaBCS Uil BuUMipioBaHHs (yHxuii 30y~
JOKEHHS B peaxuii 30Si(p,y)3 'p. Hocmigu mpo-
BOMWJIMCS Ha CHEKTPOMETPHYHOMY OONaj-
HaHHIi, BUKOHAHOMY B cTannapTi “KAMAK” i
npaiioe “Ha Jinii” 3 EOM tuny IBM PC 386.

2. O6roBopeHHs pe3yJabTaTiB

Bumipssy QyHKUilO 30YIKEHHS peakii
Si(p,y)*'P B obnacri _eHeprii NpPOTOHIB
E, =750-1520, 2010 ta 2187 xeB nokasaHo
Ha puc.l. Jlocniau npoBeeHo 3 pi3HAMH I10-
poraMu JMCKpuMiHamii [anst  eHeprii  y-
kBaHTiB (E,> 2,61 Ta E,> 6,13 MeB), sxi
peectpysanucs kpuctanoM Nal(Tl) mix xyrom
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Puc. 1. ®ynkuis 36ymkennsa peakuii “Si(p,y)’'P B obnacri eweprii nporonis E, = 1280+1540 1a
1750+2200 xeB. 0,5 = 55°. PeectpyBanucs y-npomeni 3 £, >2,6 MeB.
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0.a6 = 55° BiJHOCHO HampsiMy Hy4Yka IIpoO-
ToHiB. BHMiproBaHHs TPOBOAWIMCA 3 KpO-
koM AE,=0,8 xeB. V nocnimkysaniii 00-
nacti eHepril BCTAHOBJIEHO IOJIOXEHHA 16
pE30HaHCIB, iIeHTH(]IKOBAHUX AK 30yMIKeHi
cranu sgpa -'P. Ilpm mpomy @ peakuii
npuitmanocsi pisauM 7296,61(20) keB. Ort-
pHMaHi HaM#{ pe3yibTaTH TapHO Y3TOMXKYy-
I0TBCS 3 JaHWMM, TOJJAHUMH B orJisial [8).

Tabnuus 1.

PagianiiiHi IuUpUHH PE30HAHCIB y peakiil
30Q; 31
Si(p,y)" P

5, £, S, eB I, eB
keB MeB ’ I
760 8,033 0,20 >0,033
835 8,105 0,44 >0,073
1289 8,544 0,32 0,16
1298 8,552 1,3 0,65
1301 8,555 1,0 0,25
1322 8,576 2,3 0,40
1331 8,584 0,31 0,16
1348 8,601 0,11 >0,018
1390 8,641 3,5 0,66
1398 8,649 4,4 >1,1
14827 8,730 8,0
1490 8,738 2,0(6) 0,5(2)
1507 8,754 0,07 >0,04
1510 8,757 3,5 0,72
1516 8,763 0,8 0,4
2010 9,241 2,0(6) | 0,50(5)
[Tpumirka:

1)

D ny6net (aue. noxnamso 8 [13]).

sHavyeHHs FE, Bkasadi 3 TouHicTio ! KkeB,

st Bu3HadeHHs abCONIOTHOTO BHXOXY
Y-KBaHTIB 3 peakiii 3OSi(p,y)3 'P 6yno mpose-
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JEHO TOPIBHSHHS MOCHIUKYBAaHHX BHXOIIB
PE3OHAHCIB 3 BHXONOM PE3OHAHCYy MpH
E,=2187 xeB, cuna 4Koro Bijjoma 3 BHCO-
KOO TOYHICTIO [9] Ta HOPiBHIOE:

r,r,
S=QJ+1) =5,0+0,3eB, (1)

L
1

ae J— chiH pe3oHaHCHoro craHy, [, Ta [y —
NpOTOHHA Ta pajiayifiHa napliajipHi MIUPH-
HU pe30HaHCy, /" — [MOBHA IIMpHHA PE30HAH-
cy. OTpuMaHi TakUM YHHOM CHJM pe3o-
HaHciB S noga”o B Tabj. 1, B AKiif TaKOX Ha-
BEJICHO BIANOBI/HI 3HAUCHHA [, 00UHCIIEH] 3
ypaxyBaHHSAM [JaHMX 3 IHPYXHOro po3ciio-
BaHHS NPOTOHIB sApaMH 3055 [10}. ¥V Tomy
BHIIAAKY, AKIIO HE BiZJlOMa IIPOTOHHA IIHPH-
Ha [}, PEe30HAHCHOTO piBHS, NpPHUITYCKaIOCH,
wo [, >> 11 B Tabi. 1 noKa3zaHoO HUKHIO Ipa-
HULIO 3HaYEeHHS BEJIHYHHH /.

CxemMu po3majy pe3OHAHCIB  IpU
E, =760, 1490 Ta 2010 xeB 6ynysaiucs Ha
miacrasi Oamancy eHeprifi Ta IHTEHCHB-
HOCTEH [Ulf CIOCTEPEeXYBAHUX Y-TIEPEXO/iB 3
ypaxyBaHHsAM YCiX BIIOMMX JaHUX NpPO piBHi
1P, Pizni BapianTH cxeM y-posmamy AOCITi-
JDKYBaHHX PpE30HAHCIB 3allpOIIOHOBAHO Y
[11,12], ame Haiibinpn AOKIagHI BLAOMOCTI
npo KoeQilieHTH po3ranyxeHHs b(y) oTpH-
maHo B [13]. Hami maHi niaTBEpIXYIOTh
pe3ynsTatd [13] Ta 1O3BOIAIOTH JOAATKOBO
BHABHUTH CJIa0Ki y-epexoau y posnali pe-
3oHaHcy npu £, = 1490 keB ma pisHi 3
E"=4261(3/12"); 6,461(5/2%); 6,594(3/2") Ta,
moxnuBo, 5,988(3/27) MeB (B kackaai
r — 5,988 — 2,234 MeB umxHill y-nepexin
OIHO3HAYHO HE BCTAHOBIEHO). BepxHs rpa-
HMIS IHTEHCHBHOCTI [UI IMX II€PEXONIB
I, <1%. 3anponoHoBaHl cxeMH po3naiy pe-
30HaHCIB mpu £p = 760, 1490 ta 2010 xeB
IIpPHBEJIEHI Y BHIIIAAI KoedilieHTIB po3raiy-
keHHs b(y) B Tabn. 2, ne TakoXx HOKa3aHO
cxeMu posnany piBHiB 3 £ = 6,381(3/2) Ta
7,141(1/2") MeB [13], saxi HeobXinmi s
NOJATBIIOr0 pO3riIsiay.
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5 E, (xeB); E: (MeB); 2J7 s obunceHHs SBGIIGHH).( iMOBipHoc-
f’ 2" Teil NpsIMUX Y-IIEpeXo/liB HeoOX11Hi JAaH! Ipo
MeB f 760 1149012010 napameTpH 3MILIYBaHHS 3a MYJIBTHIOJBHO-
6,381 7,141 | 8,032 {8,738(9,241 craMu &. Y 3B’s3Ky 3 UM OyJI0O BUMIpSHO
3P 1t | s 3t 3 KyTOBi pO3II0/Ii/IX Y-IPOMEHIB Ta Ha MiJCTaBi
0 [17] 11 84 3 4 30 ix aHanily BH3HA4YeHO 3HaueHHS O. DyHKIA
1,266/ 3" | 11 16 18 7 1 KyTOBOI KOpejAuil IHyKanach Yy BHIVILI
2,234| 57| 54 4 8 21 pO3KJaay 3a MapHUMH nojiHoMamu JlexaH-
3,134/ 17 9 6 zpa
3,295/ 57| 12 4 |37 1
3415177 | <2 8
3506 3° o 3 3 W(®)=1+a,P(cos0)+a,P(cosB), (2)
4,190 57 24 2 . )
4.261] 37 5 <] 2 ae Koeqnmeﬂhm (@ T2 a4 3AIEXKATH Bill KYTO-
4431] 7 3 BUX MOMEHTIB IOYaTKOBOTO Ta KIHUEBOIO
4’59 4l 3+ 3 1 ] cTaHiB 1 napamerpa O. 3HalileHi 3a METOIOM
4’63 4 7 2] Ha#MEHIIUX KBaJpaTiB KOeQilieHTH a; Ta a4
45783 5* 5 12 1 16 MOPIBHIOBAINCA 3 IX TEOPETMYHHUMH 3HAUEH-
5’01 29 3 1 HAMHU JUIS Pi3HHX TinoTe3 mpo chiH J pe3o-
5”015 1 13 7 HAHCHOTO PIBHA Ta BIAMOBIIHUM HOMYy 3Ha-
5.115] 5° 1 5 YeHHSAM O 3a JONOMOTOIO KpPHTEpilo x°.
5,256] 1* 1 Kowm6inanis J Ta 8 Bigkuzanacek, sSKIIO OT-
5,529 (Z:) 2 pHUMaHe 3HAYCHHS y~ = Y., [EPEBUIILYBAJIO
5.559] 3" 4 3 moxnuBy 0,1%-rpanuiio. BusnaueHi Takum
56721 5 1 YHHOM 3HA4€HHs Napamerpa O MOKa3aHO B
5,988) 3 <1 Tabiu. 3.
6,461] 57 <1 Ha mipcraBi Bci€l cykymHOCTI oTpuma-
6,496| 3" 1 HHUX JaHHX OyJI0 BH3HAYEHO EKCIIEPUMEH-
6,594| 3° <1 TaJgbHI 3HAYEHHs NapUiajIbHUX paialifHHX
6,610 3° 1 wnpuH [, posnany AP.
Tabmuus 3. I3oBeKkTOpHI /-3a60poHeH! M1-niepexoau B sapi 3p
E'— E/,MeB | ()>U) | I}, 10°eB SEAS | B(MI1), 101 Fu
6,381->0 dzpp—>81p >2 0) >0,4 <500
7,14151,266 Sip—>dsp 46(5) (0) 20(2) 8.8(9)
8,03353,415 ds/z—)g7/2 >0,3 0,10(8) >0,3 <650
—4634 —gn 20,1 0,03(8) >0,3 <600
—5529 —>gin 20,1 0,17(15) >0,4 <400
8738—0 dip—>s1n 2,0(5) 0,20(7) 0,29(7) 567(140)
—3134 =511 4,6(11) -20(14) 2,6(5) 65(13)
—5256 —>51n 0,5(1) 0,15(10) 1,1(3) 150(40)
92410 dip—rsip 17(3) 0,04(3) 2,1(4) 79(16)
—3134 512 3(1) 0,7(5) 1,3(3) 129(26)

86



Uzhhorod University Scientific Herald. Series Plgsissue 14. — 2003

3. F'aMMa-po3naja aHAJOTrOBHX CTAHIB Yy p

AHani3 JiTepaTypHHX Ta OTPHMAaHHX
HaMH €KCIIEPAMEHTATBHUX JaHUX JO3BOJHB
inenTHGIKyBaTH (a B ACIKUX BUNAAKaxX M-
TBepauTH) B °'P i300apuuHi awamors ms
I’SITH MATEPHUHCHKMX PiBHIB simpa °'Si. [am-
ma-posnag AC B °'P nemoHcTpye psam wi-
KaBux ocobmusocredi. Humxue B 1npOMYy
po3aini Mu obroBopuMo 1i 0coOiIHMBOCTI Ta
HaBeIeMo iX IHTepIpeTalliio.

3.1. M1-nepexin B aHTHAHAJIOTOBHH CTaH

[306apuunuii asajor OO0 OCHOBHOIO
CTaHy sapa 31s;i 11eHTH¢IKOBAHO B peakuil
(He,d) [8] mpu E =6,381 MeB. Cno-
CTEPIra€ThCst 130CHIHOBE PO3LICIUIEHHS DPO3-
MISHYTOTO OJHOYACTKOBOIO DIBHSI Ha KOM-
noneHTy 7> =3/2 ta T<=1/2, sxe cnpuyu-

. 14
HAETHCS B3aEMOJIEI0 BUIIISLY jt‘% [14],

Ie t — 130CIiH YaCTHHKHU, a 4 — MacoBe YHC-
no. EHepreTtuuHe nosoxeHHs T<-piBHsS (aH-
THaHalorosui cran (AAC)) BHILUIMBAE 3 BH-

pasy

Vl
E -E_ =—L(T,+V/2),

> <

€)

e Vi = 100 MeB. AHTHAHAJIOTOBHM CTaHOM
Moxe GyTH TisKH piBenb E = 1,266 MeB,
Ha KW} NpUDajae OCHOBHA YacTHHA OJHO-
YaCTHHKOBOI KOHQirypamii 1dsn3 7<=1/2 B
3p (cmextpockomiunui  Qaktop S, =0,53
[8]). 3Benena imoBipHicTs y-mepexoay AC
- AAC popisaioe B(M1) > 0,5-10%p2,
106T0 maHuii Ml-mepexin 3arpuMaHud Yy
NOPIBHAHHI 3 OTHOYACTHHKOBOIO OLIHKOIO
[6] Ha nops oK. ’

OcobnuBIiCTIO Y-pO3nagy aHalIoroBOro
ldyp-pe3oHancy € iHTeHCHBHME M1-nepexis
Ha ocHoBHHit ctan (J* = 1/2") sipa °'P, sixuit
CyBOpO 3a00OpOHEHHit 3a / B OJIHOYACTHHKOBIM
Mozen 060soHOK, ocklieku Al =2 (l-3a60-
ponenuit Ml-nepexin Ttumy 1dsn — 2s10).
MBugkicts y-nnepexony r — 0 MeB gopis-
mioe B(M1) > 0,5-107 2.
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Crau3 E =7,141 MeB y 3P, gkwuit cro-
crepiractbcss B peakuii 3puBY INPOTOHA 3
BIJHOCHO BEJIMKHUM nepepizoM, ineHTudi-
KOBAHO fK 1306apuyHMil aHAJIor A0 MEepUIOTo
piBHA siapa 3'Si. AHTHAHANOrOBHM CTaHOM,
BignoBigHo 1o (3), € OCHOBHUH cTaH, Ha
KU mpunagae OCHOBHA YacTHHa NPOTOH-
HOl KoH(irypauii 2s;, 3 7<=1/2 B 3p
(S, = 0,81[8]). InTencusHicTs M1-nepexony
tany (2510, T>=3/2)->(2s\n, T<=1/2) no-
pisrioe 0,47(5) wl,, mwo Giapm Hix y 6 pa-
3iB MeHIE 3a OJHOYACTHHKOBE 3HAYCHHA
B(M1)=347u}.

B o6nacri eneprii npotoniB E,x1450
keB, ouinexoi 3a popmynoro:

*
EJ'" =AE - B, +E 4)
(AE. — KyJlOHIBCbKA eHepris 3MiLgeHH;I, B, —
eHepris 3B’s3Ky HelTpoHa Ta £ — eHepris
30y/)KEHHS. DIBHS B MAaTE€PUHCBKOMY spi
3lSi) s ldsp-pe3oHaHcy, CrnocTepiracThest
IHTEHCHBHHH pe3oHaHc npH £, = 1490 keB 3
kBaHTOBUMH wncinamu J* = 3/2". Opmmouac-
TUHKOBa IIPOTOHHa KOHQirypauis dspn 3
T.=1/2 (aHTHaHIOrOBHH CTaH) pO3-
NoAiseHa 1Mo KiUIBKOX piBHAX (OuB. Tabi. 2),
X04a OCHOBHA il yacTka IpUIajac Ha CTaH 3
E'=1266 MeB (S=0,69 [8]). Excnepu-
MeHTaJIbHA IMOBipHicTs M1-nepexony (dsp,
15 =3/2)y>(d3pn, T<=1/2) y3romxyerbcs B
MeXaX CTaTHCTHYHMX MOXHOOK 3 ojHoYac-
THHKOBOIO omiHkow B(M1)™® = 0,091 u},
[6]; cymapHa 3BeeHa iMOBIpHICTDb NPSIMHUX Y-
nepexonis Ha pieai J*=3/2" nopishioe
B(M1)=0,08(2) u’ . OmHak 3 ypaxyBanHIM
IIONPABKU Ha CIEKTPOCKONIYHUI (akTop s
crany 8,738 MeB (S, = 0,02 [8]) excnepu-
MEHTallbHe 3HaueHHs1 B(M1) mns nasoro y-
nepexoy IIepeBHINyEe TeopeTuyHe [6] y
nekinpka pasiB. CroctepexxyBaHa po30ixk-
HICTB 13 OJHOYAaCTHHKOBOIO MOJELIIO 00y-
MOBJICHa 3MiuryBaHHsaM KoHgirypaiiit AAC
Ta CTaHy THNYy Mnoaspusauii octora [16],
JIOMIIIOK siKoro miacuioe M1-nepexia B aH-
THAHAJIOTOBUH CTaH.

B obnacti eneprii npotoxis E, ~ 1900

keB, ouikyBanoi BifnmoBigHO 10 (4) ans i30-
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6apy4yHOro aHajaora MaTepHHCHKOIO piBHS
E'=2,789 MeB, crocrepiractbcs iHTEH-
cuBHHI pe3oHaHc npu £, =2010 xeB 3
kBaHTOBUMH uxciamu J* = 3/2". Anrnana-
JOTOBHM CTaHOM € PIBEHb E = 2,982 MeB,
Ha sSKWMH Tpuragac OCHOBHa uacTka (48%
[8]) xondirypanii dsp 3 T<=1/2 B >'P. Ex-
CriepiMeHTalIbHA 1HTEHCUBHICTH M1-nepe-
Xony TUIy (d3/2, T, = 3/2) —> (d3/2, T.= 1/2)
Y3TOIDKYEThCS 32 TIOPSAKOM BEIUYMHHU 3 I1e-
penbayeHHsIM  OJHOYACTUHKOBOI  MOAENI
obosionok [6]. CymapHa 3BeieHa IMOBIp-
HiCTh MPAMEX Y-Tiepexo/iiB Ha pisni J* = 3/2"
nopisrioe B(M1) = 0,52(3) p3 -

3.2. I3oBexTopHi /-3a60poHeni M1-
nepexoau

Cepen  cHOCTEpe)XYBaHUX  y-KaHaJliB
posmany AC € i30BeKkTOpHI /-3abopoHeHi
M1-nepexonu, npu SKHX 130CTiH I0YaTKOBO-
ro 7~ =T, + 1/2 ta xinueBoro T<=T,—1/2
CTaHiB 3MIHIOETBCS HA OJUHHIO. [X iHTEH-
CHBHICTh y psiJl BHIIQJKIB NOpiBHSHHa 3a
HOPSIKOM BEJIMYHHM 3 IHTEHCHBHICTIO OJ-
HOYaCTMHKOBUX MI-nepexoniB Mix anano-
TOBUM Ta aHTHAHAIOIOBMM cTaHaMmu. [{ns
KiNbKICHOTO BH3HAYeHHS CTYIIEHS 3aTPUMKH
[-3aboponennx MI1-nepexoniB y MOpIBHSHHI
3 OJIHOYACTMHKOBHMH OLIHKAMH BHKOPHCTO-
ByBaBcs (¢axkrop 3abOpoHHM, CTaHAapTHE
(dbopMyIOBaHHA sIkoro Mae Burnsg [31:

B(M1)™®
Fa= gy ©)
B(M1)
Ouinka Benuuuuau B(M1)™® nposoau-
nacs 3a popMmynamu MOUIKOBCHKOTO, B IKHX
BPaxOBY€ThCS BIIMIHHICTH 3HAYEHb MAarHiT-
HOT'O MOMEHTY NpPOTOHa Ta He#tpoHa. [Ipu
UpoMy OyJIo 3poOJIeHO NPUIMYHICHHS, IO
CTaTUCTHUHHN MHOXHHK S(J;, L, Jy) = 1,
OCKUTbKHM PO3IJISIAIOTECS Y-Tiepexoiu, 3abo-
POHEHI 10 / B OHOYACTHHKOBOM Mozeni 06o-
JOHOK. ¥ TakoMy HaOrkeHHI Maemo [14]:
BMD™ ="Mk, (©)
ne s nepexomiB tHny [+ 1/2<>1F 1/2
3HAYCHHS

88

M-8y O
Tyr p—MarHiTHHH MOMEHT HYKJIOHA; £/ —
opGitanbHe ripoMarHiTHE BiTHOUICHHS.
OTpuMaHy CHOEKTPOCKOMIYHY iHdopma-
wiro BiAHOCHO /-3a00poHeHux M1-nepexois
y aapi 1P naBeneno B Tab11.3.
Inentugixopano nsa TunM MIl-nepe-
XOJliB, IHTEHCHBHOCTi SIKHX TOPIBHAHHI 3a
MOPSIAKOM BEJIMYHHH 3 1HTEHCHBHOCTSIMHU
JO3BOJICHHX OJHOYaCTHHKOBHX M1-mepexo-
niB. Jlo nepmoro Tuny HajlexaTth M1-nepe-
xomu Ty AC = 0 (J* = 1/2"). TToxomxen-
HS TaKHMX IIepexoziB 00yMOBIEHO THM, LIO Y
¢opmyBaHHI MOBHOI pamiallifHOI IIHPUHHU
AP Gepe yyacts rirantchkuit M1-pesonanc,
ueHtp Baru (E =40-47"" MeB) sxoro

po3TaloBaHo B o6nacTi eneprii 30yMKeHHs
i300ap-aHasoroBUX CTaHIB y AIpi 3'p. Ipu-
CYTHICTh, HapUKJIaZ, B 1d3n-pe3oHaHci Ko-
JICKTUBHOI KOMITOHEHTH MOJXXHA MATBEPAUTH
TakuM yuHOM. Slapo >'Si 3asuae B - posmany
I'amopa-Tennepa Ha OCHOBHMIA CTaH siapa ' P
31 3HaueHHsM lgfft = 5,52 [8]. lle mosBonse
IPOBECTY TNOPIBHAHHA EKCIIEPUMEHTAIBHOL
iMoBipHOCTI A(M1) nns y-epexony AC — 0
Ta BiAMOBiAHOI imMoBipHOCTI A(GT) mns (3 -

nepexolly. Bemuumnn AM1) 1 A(GT)
NOB’sI3aHi CIiBBiAHOMIEHHM [16]
A(M1) =TANGT), (8)

y nmpunyeHHi, mo 1dsp-pe3oHanc — yucTuit
1. = 3/2-pe3onanc 1 BenuunHa A(M1) Bu-
3HA4Ya€ThCS TIJIBKH CIIHOBOK YACTHHOIO (O-
yacTHHOWO) omneparopa Ml-niepexony. Ex-
criepuMeHTalibHe  3HayeHHs  A(Ml1), =
0,50:107 uil s y-nepexony AC — 0, y
TOM yac 9K 3HauenHs A(M1)p, obunciene 3a
dopmynoro (8) nopismioe 0,57-10° 2.
CrnocrepexeHa 35a4Ha po3ODKHICTh 3HAYEHD
A(M1), 1a A(M1)p niaTBEpIKYE 3HAYHMI
BKJa# opOitanbHOI 4YacTHHU (/-yacTHHM) Y
iMoBipHicTs M1-nepexony AC — 0, no’s-
3aHO] 3 BIUIMBOM KOJIEKTUBHUX €(eKTiB Ha
npouec (GOpPMYBaHHS Y-UIMPHHH pO3Many
aHaJIOroBOroldsp-pe30HaHCy B OCHOBHHH
cran °'P.
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Jlo -gpyroro . Tumy Haipexars MIl-
nepexonn 3 AP Ha 36ymxeni pisHi °'P, sxi
MOXXHa BIJHECTH JO CTaHiB THIy NOJSPH-
3anii ocrosa [17]. JlilicHO, y-Tiepexoau Ha 1i
CTaHH MOXIMBI, OCKUIBKH KOXHHUHA AP Mae y
cBOilf KOH(iryparmii [(512 2)01l,] T, BiJITIO-
BinHuH [-HyKJIOH, 3B’g3aHMii 3 ABOMa 2S5

HelTpoHamu, criapoBaHuMu B (JoZp) = (01)
IIOBEPX IHEPTHOT'O OCTOBA 283i. Toxi mepexix
0CTOBA 3 (512/2)01 Ha (s,z,z)m MOXUTHBHUH, 1 B
IbOMY BHIIaJIKy HMOBipHicTe M1-mepexony
Benuka (BigmoBigHo [6]) yepe3 Te, o Te-
pexin BKIIOYAE S|,-4acTHHKY. Ilpu usomy
BinOyBaeThcst M1-mepexill ocTOB-OCTOB 6€3
3MiHH CTaHy HenapHoro /-HykjoHa. Lle#
BUCHOBOK UIIOCTPYE pHC. 2, Ji€¢ HaBEICHO
posnonin BenuynH B(M1) s npsMux nepe-
XOIiB 3 aHANOroBoro dsp-cta”y. Buaxo, mo
HalOLIbII IHTEHCHBHO 3aCeNsAIOThCS BHUCO-
K036y KeHi piBHi °'P, HEHTp THKIHHA AKHX
JEXUTh OpH E'~4,41 MeB. Makcumym y
po3noaili  iMoBipHOCTEH — mpsmMux  M]l-
nepexoqiB 3 AC oOyMOBIeHHH 3aceleHHSIM
CTaHy THINYy noJisgpu3auii ocrosa 3 B(M1) =

0,31(9) pil. CraH mnoaspusauii ocroBa

¢parmMeHTOBaHUMH IO CHIEKTPY siipa 3'P 1a
NeXHTH B 0OnacTi eHepriif, O4iKyBaHUX 3

KBasiximacuuHux ouiHok [17]. V 3B'a3ky 3
MM MOXHA CTBEPIKYBATH, IO iHTEHCHB-
Huit /-3aboponenuii M1-nepexin Ha piBeHb
5,015(1/2") MeB o6ymoBiennuit 36y/KeH-
HSM CTaHy THUILY IOJISpH3aLii OCTOBA y IIpO-
neci y-posnany na€oro AP.
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Puc. 2. Posnoain Benmuns B(M1) pna npamux
MEpPEXOAiB 3 AHANOrOBOro ds,-CTaHy Ha piBHi °'P.

TaxuMm 4UHOM, CJIA 3aKIOUMTH, 1O /-
3aboponi Ml-mepexonu B AApi 3P 3niite-
HIOIOTBCA 32 PAaxXyHOK 3MiUIyBaHHA KOHGi-
rypauiii AP i riraatcekoro M1-pe3oHaHcy Ta
3a paxyHOK 30yIKEHHs [apHO-NIapHOTO OC-
TOBa JaHOTO SJpa.
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ISOVECTOR /-FORBIDDEN MAGNETIC DIPOLE
TRANSITIONS IN *'P NUCLEUS

O.M.Vodin, I.V.Ushakov

NSC KIPT, Akademichna St. 1, Kharkiv, 61108
e-mail: ushakov(@kipt.kharkov.ua

Experimental studies of y-decay of isobaric analogue resonances in the *°Si(p,y)’'P
reaction is carried out at the proton energy £, = 760, 1490 and 2010 keV. The decay
schemes of the given resonances are constructed and their partial y-widths are
determined. Angular distributions of y-radiation are measured and analyzed at the
angles 8, = 0, 30, 45, 60 and 90° with respect to the direction of proton beam. On
the basis of the obtained data the probabilities of M1 transitions to the antianalogue
state and /-forbidden transitions with AT = lare calculated. A conclusion is made on
the mechanism of the /-prohibition breakdown due to the contribution of collective
effects into the process of forming of total y-width of the analogue resonances decay.
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