ABMGIAR BB & B-NM(Q)R Tt b 7= AifF 5L
B R R R T MT K DA &
SIAZ TV OO faf B ZE RN ) T PRAT PR

JA BFFE4% 5 The Playing Field of Physics 304F 51
— AR L BV LWiE—

FARGAL, AR, 1w EDEIE, =R
RIRR RGBT TR

XL oI

> BRERE-Av b & ZHE R U OB S
FBRICEBERMEL  HDAZLE, §g,0 mf. CD<o> B,

> AAVEARN S A LB & BB A D — ZEPAIB 00—
oo TRV PRSI THZQL e, Q(B) & B f-nn-

> T USCCOFERI & B NEE T H R kst
FEHI %P f BEFRBEAREL ; SCC. Strong CVC.

> BOSWrsfE & AR & A
il LT E — £ )
1L COIC;
&‘ Stopped beam# Microlaboratory & L T

BRI
&~ E i O & E| BEETFHAE
) B, 23, F&MoETFHE

RATHRIAL
BHEMED F5v7°

Spin Dewar ‘ Picture by A. Kitagawa, NIRS
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itwic  Microlaboratory @ e
>R ENE RS IR BT, B —BepE
High Disp. Beam-Line, BEVALAC, c. krebs et al., 161-22143, 1987. Y. Nojiri et al., HFl. 35 (1987) 1019.

RIPS Py T. Kubo et al., Nuclear Insutrument and Methods for Physics Research B70 1992) 309.

HIMAC Z3BEZS, M. Kanazawa ctal., Nucl. Phys. A 701 (2002) 244c.
BB DO0E—* > FAEDIRIR

3974041 [42[43 [a4 a5 [TREEAEI

20 W2 143 g [lBh6 |47 18
EAENTARE - 40 [N 42 43 44 46 W]
I, 10 35 (36 (37 |38 [LMEIEAN 42 43 44 45 #6
1 [32 B3 34 6 g 40 THAEITYE
Fr18 2 T W2 @3 ha
28 19 [30 [31 7435 37 [38 (39 40 a1 a2 a3
6 29 B0 [ANB2 |33 [B4 [35 B6 [37 38 [39 A0 [41 [42
2223 [2225 |26 27 |EE 0)31(32(3334 3536 37 [38 39 [40 [41
22 28024185026 Pall2s [29 [30 34 |35 [36 [37 [38 [39 |40
FRL19 0 [27 [22 BBIEZL (N27 (28 29 (30 [31 (32 [33 [34 [35 [36 [37 [38
22 P&l 4 [25126 [27 [28 |29 32 B3 B4 5
718 [19 3 b4 b5 8 9 B0 B1 B2
7 18 [0 23 4 |25 p6
415 [ 8 1 P2 p3 pa FH15. 16
3L 7 8o Pap1 P2 p3
9 [10i1 14(15[16 17 [18 [19 22
0 2 13
7 s TRERFE 70 FART.8
6 8 [9 R4
6 8

11 Usic Microlaboratory z FIHEIZ L 72

>{ER e W RE L rofe: 2 B

Sk A TR SEEN IR,k Matsuta, etal,, Phy, Lett. B281 (1992) 214;

BRKVdG, HIMAC, RIKEN, Rad. Nucl. Beams, ed. W.D. Meyers et al., World Scientific Pub. (1992) p361.
HIMAC; &EE X P M. Mihara et al., Proc. HFI C., September, (2012) Beijing, To be published.

KA P +1SOL+ Opt. p., TRIUMF, CDP.Levyetal, Nuci. Phys. A701.(2002) 253c.
MR B — A E S AR5y, UTTAC, T Minamisono et al., Nucl. Phys. A236 (1974) 416.

> At” vDeward BRI (/i (Tio,) o fEiwies 5 3 B,

Nucleus(/™. T ,) P/P, Sites T, ref.
8Li(0.84s) 30% 1)
8B(1+,0.77s), 2B (1*,20ms) 100  2(9:1) 1)

N(1%, 11ms), 'N(2-,7.1s) 100 2(1:1)  >10s 2)

130(3/2, 8.6ms), 9O(5/2+,275)100  2(7:3)  ~100s 3 o
20Na(2+, 446ms) 36 1 345 4) s ALE O LRI .
41S¢(7/2-, 596ms) 100 1Tisub. ~5s  5) = Al il P A ZA07 1 [ 2
ZnO .| = B AR ML
20Na(2;\,/l446ms), 73% 2(9:1) 9s 4) = %{ET{% 5 : Tl > 20s.
g | 2l RE, BURAS.

20Na(2+, 446ms), 76% 1 455 4 e

a2, 446ms) 9 BHICFICND.

1) Z. Naturforsh.57a(2002) 599. 2) Z. Naturforsh. 57a (2002) 293.
2) Phys. Lett. B457 (1999) 9; Tibid. B459 (1999) 81.

4) HFI (2005) DOI 10.1007/s10751-005-9107-2.

5) Nucl. Phys. A559 (1993) 239. Z. Natureforsch. 57a (2002) 595.
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L u(M1Sc) & u(TF) DR 147 11T 7=
56’1\ Hi“%;k&bf

Mogne! Pole

\// = g (b) 41Sc in CaO E
. € = 41Sc(7/2, T, 13 0.59)
B-NM(Q)R & 8-APi%E - -
W(0) = 1 + AP cosf. £ ]
def. R(P )= NyO)/INy(), e P
R(PT )/R (P 1) -] 49I50‘ ;9!75 50!)0 ‘50125 = 50!’)0
= G(1+AP )/(1-AP ) x(1-AP | )/G(1+AP | ) -1 AR — ]
= +2A(PT _Pl) . = _:
K Dbeam-count FHIZP | AHPIC & H g + +
2 beam-count ¥4/ % L L of % % i l..1', gL } 1
[R(P)/R(P )] —[R(P)/R(P})] 52 L T *T *T ]
S 44APP, -P)) ~8AP,. T | -
WEBHRTL U MEBARGE. ks
Magnetic Field Hfo"*" (Oe)
II. uof "F(I"=5/2*, T, ;= 64.55) e
Bogl 1008 1 i | - z}j | !‘“_
| | ® L ]
— | i
w1 § et WRE
toon [ : « - _:
i E : S :
1120ms Lo | - ]
RF:‘:E%Hu):n : 5_4:— E
| gpolarization) ! ! L 1
A geomnaen oy : E -of £
| :255: 65s 1 ! i ! 4 __ \ , ]
' : St 7F in NaF |3
Beta- _‘0:|....|....|.J:
counting 5740 5750 5760 5770 5780
Time sequence program RF Frequency[kHz]
cf.

u(I7F; 5/2+) = 4.72130 + 0.00025 nm
H, = 4.0 kOe measured by '’B.
o(diamag. shift in NaF) = +378 + 10 ppm.

u(*1Sc; 7/2°) = 5.4305 + 0.0018 nm
H, = 6.000 kOe measured by !’B.
o(Sc? in Ca0) = +1600 = 100 ppm.

Knight Shift K(Sc in Pt) = -(0.4+5.43)10.

¢f.  K(3%Sc in Pt) = +(3+4)10.




= g &ODTLIAMNT—g-HF & B FDeconfinement
Magnetic moment of the LS doubly closed shell + 1 nucleon Nuclei

a) b) c)
A e s ep 00 00uplu®s  dOuondu®@s _Au®s
[nm] [nm] [nm] (%) (%) (%)
15 BN 1/2- -026428 -02831892 d)
150 1/2- 4063773 (+)0.71951(12) @
2u®: +037345 +043632(12) +003144(6) +168(2) +2285 -6.1
17 Y0 5/2+ -191315 -1.89379 9
TF  5/2+ 4479274 (+)4.72133(17) @
2u®: 4287959 282754(17) -0.02603(8) -1.808(7) -295 +1.14(1) .
30 ¥K 32+ 3+0.12435 +0.3915063 b)
3Ca 3/2+ +1.147890 14131(2) )
2u®: +127224  +1.4131(2) 0.0705(1) +1108(2) +1249 -141(2)
41 #Ca 7/2- -191315 -1.594780(9) D
4ASe 7/2- +5.79274 (+)5.4305(18) )
2u®: 4387959 +3.8357(18) -00221(9)  -1.14(5) -2.70 +1.56(5) .

a) OUOep= {UO@%exp - u®s}, where u@=CN{u(Tr=+13) + wW(T;=-13)}.

b) u©@.ond u®s is the configuration mixing correction to the isoscalar magn. divided by us given by
- (uOs + 4O, /u®s.  d) [BJ59]. e) [CE63], [TM93].
f) [AF51]. g) [MT92], [SK66]. h) [SW74]. i) [MT76]. j) [BE62]. k) [MT90]. ¢ ) [SK73]

Ichii et al. [IS87].¢c) A/u@s=

= TR =7 A/ PO TR & A PR R

0.56 T

T

T T
Isoscalar

054
39
052 f
050

0.48

Effective g (@

046

(a)

08 09 10 11 12

Effective g (%)
080 . :

075 Isovector

070

/4

0.65
0.60 -
055

Effective g(1

050
48 50 52 54

Effective g (!

UO=){ (T =+12)+ (T, =1/2)}
6ﬂ(0)exp //‘(O)s = {Iu(O)exp - #(O)S}/#(O)S
define; <S>, = 1z, - I12)/(w, + p, -'5)
2 WOEMNLIRA : Ichii, & TK Bl : —z k.
ERNECECNL + Tensor correlationZ BV Aiv.

ik A/#(Uls = {/J(O)exp - (“(O)S + “(0)conf )}/“(U)S ﬁ%‘_ !

BRE LT HEBRERIR
LA = O~ {0 i+ OOt OO g+ O ®,
=[(I-<8,>.) {9 0+6, 0 (exp) }+<S > {95 O+6g exp) ey
of, OO =0, Ou®, ~du®, /100, Su®p~ 2040, /30).

Meson Exc. » gplzzhx
Free motion of M = ' = eﬁ/ZMp% LT 5.
= a1+ & LT,
»x= 0g,Vexp)/g,V=+(33+0.6)%
% = 0g,V(exp)/gs® = +(8.5 £ 5.4)%.
B poTng !
Mz OWT, B TEEFDT 1ERT.
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Isoscalar g-factors and quark deconfinement. . Effectve g =K+
Matrix from IBA  Matrix from TK
mass 16 40 mass 16 40 o
With r%ativisti_c corre. _ ~ ~ ; B E 'R
8 ¢Y(experiment) 0.502 0514 0510 0520
850 (experiment) 1015 1003 0929 0907 A=16  A=40
08 1O/g s O(exp) (%)-04 28 20 40 . n(f.0g) = 129% 3.3(6)%

08s©/gs® (exp) (%) 154 13.9 55 3.1

Without relativistic corre.

8¢ O(experiment) 0.487 0499 0496 0.505

85 (experiment) 0.986 0956 0902 0.867
08¢ /g, © (exp) (%) -2.6 -0.1 -09 1.0
0859/gs® (exp)_(%) 12.1 8.7 25 14

w(f.0g)= 10(5)% 8.5(54)%

Free N.; uy¥'= eh/2M,
Renorm.; pupef= puy (1 + k).

Effective g-factors and in A = 16 and 40 regions.

mass 16 mass 40 Free values.
g ¢M(experiment) 0.599 0.607 0.500
gs® (experiment) 5.050+0.002 5.435+0.002 4.706
A=16 region
proton 0ge=+0.100 | dgs=+(0.480+0.004)
neutron 0ge=-0.098 | dgs=-(0.209+0.004) 0g,;=0.174
A=40 fc‘_’ion H. Miyazawa, Theoret. Phys.
proton 0ge=+0.120 | dgs=+(0.851+0.003) 6 (1951) 801.
neutron 0gs=-0.098 | dgs =-(0.606+0.003)
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= OLi-0CKF DT A ) Ar—=F—F—Av N i

20

1.0

<0>

0.0

-1.0

o <o>. . =144 >>1 !?

9C(I"=3/2, T, ;,=127ms) in Pt(T= 30K)

T3172 Hy=4.0000 kOe. S,=1.3 MeV.

T332 1(°C; 32| = 1.3914(5) nm.

o K. Matsuta et al., NP A588 (1995) 153c.
\ HFI97/98 (1996) 519.

¢f. uCLi; 3/2) = +3.4391(6 ) nm.
ED. Correl et al., PR C28 (1983) 862.
E.Armold et al., Z. Phys. A331 (1988) 295.

exp

Here, <0>g i moder = 1.03.

20 30

Mass number

40 50

Isoapin non cons. terms incl.
<Oo>pe = 1.18.

AMD <0>,\p, = 1.08

THERTDOITIERT
Theory by Y. Utsuno,
Thoms-Ehrence Eff. In °C — Shell quench
— g.s. mix with Intruder Config.

A. Arima, Nucl. Phys. A704 (2002) 1c.

K Huta et al., PR C57 (1988) R2790.
Multi cluster; <o>yc = 1.13. K.Valgaetal., PR C52 (1955) 3013.
Y.Kanada-Enyo et al., PR C54 (1996) R468.

Y. Utsuno, PR C70 (2004) 011303.
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L. AFvfsdh NS AR &

O(F; ndy)) #5, “Cati DL, OCB, 2+)Dru—2h Rk

> Q(F, st/z) W

= 17,20,21F @B—NQR%%\
= Metal F, i g HE(ZIE TOEL AR 5 B,
= eqQ('T 202 F)/h DEBRED 5 Q,yn

= OXBASH & HFFiGf & O i,

= ERNEMICRIEDFE - 7.

= QCB, 2+)Dri-zh R o fHH S A

YF in CQF, K. Sugimoto

1. 1IL®IZ2

1548 Short Notes (Vol. 13,

J. PHYS. SOC. JAPAN 13 (1958) 1548

Quadrupole Moment of the Second
Excited State of F

By Kenzo SUGIMOTO*, Akira MIZOBUCHI
and Hisasi YAMAMOTO
Department of Physics, Faculty of Science,
Osaka University, Osaka

(Received October 9, 1958)

Angular distributions of the 200-keV gamma-
radiations by the reaction ¥F(p, p/)9F* have been
measured by bombarding a CaF, target and also
a polytetrafluoroethylene ((C.Fi),) target of each
about 200-keV thickness for 1.4-MeV protons.
Each distribution was fitted to the form W{(s)=1+
A3G3Py(cos8), where A, is the coefficient of the

E;=14 Me\. , (GR)-Target.
E, =200 Ke .

N\ $-8.5 MC.
"\:\ (/J'
\

£=7.0 MC. /_(:-e. IM.C.

P U T S S S S S
0 10 20 30 40 50 60 70 80 90 100
—= Delay In mpsec

Fig. 1. Delayed angular distribution of the 200-
keV radiations. The curves drawn in this
figure were calculated theoretically for the re-
spective frequency of the quadrupole coupling
f. The errors indicated are only statistical ones.

relation is shown in Fig. 1. The curves drawn in

19R(=5/2*, T, ,=89 ns, E,=197 keV) in CSF, )
EFG at F in C2F molecule was calculated by J. Kanamori.
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BSHS
R

Hamiltonian

NMR (nuclear magnetic resonance)
magnetic interaction

H,, =" FIO
electric quadrupole interaction

__ eqQ { 2 _ N z}
HQ_41(21—1) 31, 1(1+1)+2(1++1_)

— ‘r I=1
5]
>
=
EB N )
) E—
5 hv,
hvy 2hv,
_
T,
hVL
- v - L
Hy, Hy + Hg
hVL=Y\ﬁH0 Hpyy » HQ
f-NQR Ji 2t
I=1 rf set //// 45?:1-

polarization change

SQ resonances

DQ resonance

RFRIRR NS
QIG5 BRI B fuH— AR D P
o 2Ix{2I(I+1)(21+1)/3}?
11 La, —a,, = A=—ENTE,
for I= 1; 32f%BEM].
- I=5/2; 2.5 )5 {55,

) T eqQh I=7/2; S5TifEHER.
B-NQR (Multi-rf NMR)

complete
depolarization
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2IF MDB-NQR Fi HfE 5

B-NMR Detection of 2!F(5/2+, 4.2s)

1.7

R = E AT/ E 5 25, | _
CRERMER: P A R & 'F in MgF, (c/Hy)
S Bk fRAR) o Hy=55KkOe T
B 7NQR k O)Ifﬁg!:/lfl\ g 0 _T -
Ay
a4
A
MgF, H1171921F 7 g Sl |
eqQ/hénz B, &
B
<
6 typical FM width
| | I | I
1.3 14 15 1.6
¢qQ/h (MHz)
Fig. 4-10  p-NQR spectrum of 2!F in MgF,. The solid line is the best fit function to

the data. L
T. Ohnishi, D. Thesis ‘02 Osaka U.

= ME, 5§ 0g ; B

eqQ/h=>Q ; q?
q FEE i B EE

FP-KKR; it
M. Ogura, Thesis,
’04 Osaka U.
v Full potential
v sd hybridization
v lattice relaxation
v super-cell method

F X, HCP&: J@ Ak 1 i
vV, ot R - E S

FEBRIE % £10% CHH T 5.
fEL. V,,~(200~800)x10" V/m?.

800

600

400

200

EFG (10" V/m?)

-200

—e— FP-KKR
~0- FLAPW
& exp.

*

Os

Figure 15: Theoretical and experimental EFGs in HCP metals. The filled and open
diamonds indicate the data the sign of which is known and unknown, respectively.
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Metal F, i g AL & C O 5 ARl

FP-KKR;
# M. Ogura; Thesis, 04 Osaka U.
# M. Ogura, H.Akai & T.Minamisono;
Hyp. Int. 158 ‘04 95-98.

v Full potential F M
v sd hybridization

v lattice relaxation

v super-cell method

X

Figure 17: The rutile structure and the definition of the principal coordinate in th
subsection. M indicates metal atoms and F indicates oxygen or fluorine atoms.

Table 9: Measurement of quadrupole coupling constants of F isotopes. 'Estimation

of error is mentioned in the appendix. M. Ogura; Thesis 04 Osaka U.
Year Author Nuclei Host eqQ/h (MHz) 7
1064 K. Sug LLARED CIE 807440 .
[SU64] OEE(CoFy), 60 +2.7
1968 F. W. Richter TF* BeF, 223 +0.47 0.00 +£0.03
1 . [RI6S] op* MgF, 9.93 + 0.3 0.36 +0.03
F m MetalF2 ’ 1R CrFy 13.1+ 04 1.00 £+ 0.03
op* MnF; 11.0+ 0.4 0.40 +0.03
€QQ(17’2O’21F)/]1 &N p* FeF, 1264047 0.47+0.03
1op* CoF, 15.2 4 0.4 0.48 +0.03
FERE 1Rk NiF, 188+£04" 044003
R+ CuF, 19.14 047 1.00 +0.03
1072 H. Ackermann D MgF, 577 £0.02 _ 0.317 £ 0,002
[ACT2] [STT74]
1973 T. Minamisono F MgF, 8.57+0.45 0.34 +0.03
[M173)
1974 T. Minamisono F MgFo 8.4140.24 0.32 4 0.02
[MI74]
1980 H. Barfuss OF* MgF, 10.6 0.25
[BAS0] 1op* CrF, 13.8 1.00
Op* MnF, .1 0.48
g FeF, 12.1 0.42
1op* CoFs 16.6 0.48
1op* NiF, 19.1 0.35
1op* CuFy 19.9 0.90
Op* ZnF, 17.5 0.43
1982 H. Barfuss Op* Fa 127.2+1.0
[BAS2)
1983 K. B. Nielson p* Ge 273+£04 0
[NI83] 33.4+04 0
1984 K. B. Nielson OF* Si 23.1£0.2 0
[NI84] 34.9+0.2 0
1992 E. Sideras-Haddad "F* C(diamond) 56 £2
[S192] 63+2
2002 T. Onishi 2F MgF, 9.94 +0.09
“ToNZ]
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> Metal F,#&#H g(F)

eV, O("F", 52%)/h

vs V,; (Theory)

0F 1 | | I &
¢
O(F",5/2%)=-73 £ 9 mb |
15 — B
s
=
S 10 -
Sk
=
LY
O(YF*, 5/2%) from '9F*in
s MgF,, |
MnF,,
CoF, &
NiF,.
ol ) I\I/I,Oguralg Thesis"04 Osalfa U. .
0 200 400 600 800 1000 1200
v, (10" Vim®)

M. Ogur&igll}gsii: 4 Osaka.U

he cxpcmn‘c;nml coupling constants of **F* in MgFy, MnF,, CoF; and
NiF;, are plotted against the calculated EFGs. The shadow means the reliability of
EFGs by the present method

O('9F*, 5/2%)

Year Author Method  Host @ (*F*) (mb)
& Vi' (Theory) 1964 K. Sugimoto [SU64] Townes  CIF —110+22
Y 1982 K. C. Mishra [MI82] SCF CIF —72+4
1993 P. Dufek [DU93] FLAPW MnF,
NiF, —71+16
1994 M. Steiner [ST94] HF ZnF, -79
1997 A. Halkier [HA97] CCSD(T) Fa —942+09
present M. Ogura et al. [OM04] FP-KKR  MgF,
Mn E 2
0 | | | | | | CoFo
NiF,  [-73£9 )
20 OMO04; M. Ogura, H.Akai & T. Minamisono;
b | Hyp. Int. 158 ‘04 95-98.
—g : Dufek resent
; -60 — Mishra P ] DU93; Full Pot. Linear Augm.-Plane W Meth.,
c\u_ Sugimoto ! iStemer § Muffin Tin Pot., Wien Code.PRB48 ‘93 12672.
- -80p — MI82; qin C€ F(molecule) applied to solid.
(@] HA97; qinF,solid, Phys. Let. 90A 1982 33.
-100 |~ . —
Halkier
-120 —
-140 4 | | ] | +H

1960 1970 1980 1990 2000 2010

year
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4. eqQ("TO2F)h DEBRIELQ
eVijQ (17,20,211::’ exp) /h
vs eVij (Theory)

M. Ogura; Thesis, ’04 Osaka U.
M. Ogura, H. Akai & T. Minamisono;
Hyp. Int. 158 ‘04 95-98.

0F T T 1 T

s 3

g oL

=

S 4

=

< ol O('F; 5/2*)k -68 + 9 mb
oh" ., ., ]
0 100 200 300 400 500

v, (10*° V/m?)

eV, Q/h (MHz)
(=T N )
T

T 1
F in MgF,

T T

O(F; 2%)=146 + 5 mb

100 200 300 400 500

0
vy (10*° V/m®)
T T T T T
10 .
§ L “FinMgF,
S or
L4
2
R Q(*'F; 5/2*)% -80 £ 9 mb
ol ]
0 100 200 300 400 500

v, (10° Vim®)

Figure 32: The experimental coupling constants of "F, 2F and 2'F in Nﬁl“n are

plotted against the calculated EFGs. The shadow means the reliability of

the present method.

'Gs by

=" Q,, of F isotopes
Compared with 120
OXBASH & HF
M. Ogura, H.Akai & T. Minamisono; 100
Hyp. Int. 158 ‘04 95-98.
M. Ogura; Thesis ‘04 Osaka U.
Full Pot. KKR. 80

—

Kitagawa; PTP 102 ‘99 1015.

® Ohnishi; Thesis Osaka U. 2002.

@ D.Baye et al.; PR C58 545.
Two effect. NN force in Generator coord. 40
& R matrix method.

1 Q1 (mb)
3

160(p,y)!"F reaction,

Hallow structure in 4* state, = €xp.
<r2>12=2.58 fm for %0 OK. 20 — —e— Onishi —
<12>1%(5/2%)=2.67 fm, O Kitagawa
<12>12(1/2%)= 2.79 fm. o Baye

Q('F, 5/2*)= -80 mb by Volkof int.

-70 mb by Minesota. (U L L | —
NN exchange param. & 17F 19}'-'* 2°F 21]:
S*L amplitude adj.

(p, ) ; reprod. Well.

Figure 33: Experimental and theoretical quadrupole moments of F isotopes. The
shadow shows the experimental values with the errors. Filled circles mean the
OXBASH calculations with W effective interactions by Onishi [ON02], open squares
mean the HF calculations by Kitagawa [K199] and®pen diamond means the cluster
model calculation by Baye et al. [BA9S].
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= Q(TNF) B TR
0= effq, +effq,, g = 16ws)2-Ze (172 % 1)r2 Y, (Q).

O(mb)’.. .~ OXBASH#(WInt) ~ HF*(Small S.. Energy effect)
q,. 4, Q(mb) 4,4, O(mb)
TF 5p+ 68 +9 0 -60.5 -79 0 -75.6 -93

OF* sp+  -73+9 -764 -448 -90
WF 2+ +46+5 546 251 +60

2IE 50+ -80+9 -874 -510 -110 -96.6  -50.36 -105
#M. Ogura; Thesis ‘04 Osaka U. # T Ohnishi; Thesis *01 Osaka U.
#M. Ogura, H.Akai & T. Minamisono; e f=0.50e, e f=13e

Hyp. Int. 158 ‘04 95-98. ### H. Kitagawa; PTP 102 *99 1015.

Empirical effective charges;

Q(n’lb)#iat OXBASH*(W Int.) HF*## (Shallow p sep. Energy effect)
q. q.. eveff eneff q., q.. eveff eneff
TF .68+9 0 -605 {-— 1.12(15)¢} 0 -756 -—--- 0.90(12)e

BF* 73+9 -764 -448
(*F +46+5 546 25.1)

2IF 80+9 -874 -51.0 -96.6 -50.36 0.362¢ < 0.90(12)e
Average(A=17,19.21) 0.28¢ 1.12¢ Av.(A=17,21) 0.36¢ <0.90e

#2 < FE A Halo)ks 112 L 2 A (E.Q. Giant res.)TAfh 2
Zive b, FPKKROGHEM:Z 5 5 LERHF D0 ?

> Q('N) ; 16N in TiO,

b -
N(F"=2", T ,=7.13s) count - — _
=I(7p,5) ! (vds)p) 1>
Sn=2.49 MeV
Decay Braches:
EBmBX A

2= 0* 104MeV £
2—>3 42MeV 1k

I0(15N;29)l= 17.9 + 1.7 mb
HF;
0, (ur; Halo)= -60 4e °ff,
O, (1F) = —5.1epeff,
Atleast; ¢,°=0.19¢ ~ 0.21e.
~40% of 0.48 for ds,.

B-ray asymmetry change (%)

q [FQUIN;17) EER TR DT !

B < FEAHalo) L2 TI2 L D 0 500 1000 1500 2000
AL (E.Q. Giant res ) 1355 < 72 5. eqQ¥h (kHz)

13.4.15

14



> B-NQR Detection of 4!Sc(I*=7/2", T ,,= 0.59s)
(S,= 1.1 MeV)

41 'Sc'('7/‘2")' in IT'i(')z(Tetragonal
c-axis//Hy=0.6T. I

Effect (%)
) w &5
T LR |

—
T

LI L B S B B S L e B e e

Eonnnilog oy

ST

Va(kHz)
Vo= 3eqQI2IQ2I+ 1)k

Result;
leqQ(*'Sc)/hl = 7.31 £0.07(stat) +0.06(syst) MHz.

V;i; from FT-NMR of #*Sc in Ti, ,Sc,0,

ij?

Pes | 1 acl " M| i L L "
200 300 400 500 600 700 800
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72920

“Scin  TiO; (0.5% Sc)
at 7 Tesla

Detection of V;; Tensor:
FT-NMR of #Sc in Ti,_Sc,0,

Synthesized by Earth Jewelry: 1987
Ti,,Sc,0, ; x =0.5%.

72915

72910

72905

72900

72895

Transition frequency (kHz)

72890

F “Scin  TiO, (0.5% Sc)
at9.4 Tesla

97210

Table 1. The experimental EFG and anisotropic chemical */2%

shift at the 43Sc(045 atom% of Ti) site in TiO, (rutile). 97206
. 97204
|eqQ(*3Sc)/h| (MHz) 11.02 £ 0.01
1 (Vzz]| < 110 >) 0.983 + 0.003 97202
Wy parallel to c-axis 97200
|g] (10"3V/em?) 193 +2
) . X ) 97198
Anisotropic chemical shift (ppm)
oxx 61.6 4 0.6 omee
oyy 3.6+04 97194
o2z -652+0.7
97192
97190 : . . *
0 20 40 60 80 100 120 140 160 180

Rotation angle around <100> axis (deg)

Core Deformation from Q(*!Sc;7/2°) & Q(*'Ca;7/2")

I0(*1Sc; = 7/2", T, ,=0.596s)I= 156 + 3 mb; Revised.

New atomic hfi of Sc; B(S*1L;)= eqQ(**Sc). W.J. Childs, PR A4 (1971) 1767.
Sternheimer Pol. Corr. R.P. Gupta et al., PR A7 (1973) 850.

I0(*1Ca;I"=7/2")l= 90 + 1.8 mb; Revised.
New MCHEF calc. of atomic hfi of *Ca(7/2") M Fukuda, Th. Osaka 1995.
C.F. Fisher, Comp. Phys. 64 (1991) 431. P.Jonsson, Comp. Phys. 74 (1993) 399.

QO Prediction: H. Kitagawa et al., NP A551 (1993) 16.
OWN,.N)= e, TON,) + e, T ON,)
e,*=10.525, epeff= +1.31. For B(E2) worked well. A K. Dahr et al., PR C16 (1977) 792.
41S¢(S,= 1.1 MeV): Q2= -115mb, 0,,(20)= -0mb; Q,(*'Sc:7/2)= 151mb.
41Ca(Sp= 8.9 MeV): Q,,(21)=-107.5mb, Q,,(20)= -Omb; Q,,(*Ca;7/2")= 68.8mb.
Wz, FEED He o7
e,= (156+3 mb)/115mb= 1.36¢ : B L.
e, = (90+1.8 mb)/107.5mb= 0.84¢ ; L6 H KEV.

1. 6% % Core Deformation. Ogetn PEWIZT B?
Qexp(‘”Ca; 7/2)= (90 £ 1.8) mb = Oy(n) e:eff + Oyers Qyef(from #'Ca)= (30+ 2) mb.
Qexp(*!Sc; 7/27)= (156 £ 3) mb = O,(p) e;ff + Qger; Qger(from #1Sc)= (5 + 4) mb.
Finite isovetor component in def.?
Or,if eff=1.1e, .S =1.1MeV. O, (from*'Sc)= 156 —115x1.1=30mb !!.
i i = Qof(from #1Ca)
Cf. Soft core; T.Nomura, JPSJ 34 Suppl. (1973) 331.
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VYVYVYY

9% T SCCOTFIER S L N T B BT HiE;
REHREAL" /BEF- PR 4 EEHH B E
JA #F924% ; The Playing Field of Physics 304
— AR BB L i —

AR, BB, REDIE, = E A
PN T PN
BIRE a5 TV & 12B & INBAREE.
AL /AT IRREDAE D .
5B FHBARER ; A= 125R, A=8 & 20%.
SEE TR IVIE - SCCOMELEIRTR & 11—/ &
Axial Charge D E.RA)VEIR & T EEFHREL
BT BRI 2

e ;

K. Matsuta f k. K. Minamisono NSCL/Michigan. S. Sumikama ###.

T. Nagatomo kex. A. Kitagawa f#=#F. T. Yamaguchi [LJ%. Y. Masuda KEK.
Y. Tagishi s C.D.P. Levy TRIUMF. M. Mihara fck. M. Fukuda Bk.

M. Morita (&) s EE:. K. Koshigiri (i) KEE.

Y. Nojiri fiok. K. Sugimoto Brk. T. Minamisono Bk. < D%,
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A =12 Decay Scheme

1+

E, = 13369 Mev

M17Y

—
15.11 MeV

TZ:+1

1+ 11.0ms

B+

E,=16.316 Mev

97.1 % 94.6 %
12
6
12
.
> [-Decays
€+ V + @

-~

<l
+
®
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G Parity
in Nuclear B Decay

G=C-exp(-inT,)

C ¢ Charge Conjugation
exp(—i#T,) : Charge Symmetry

U
Parity in the Charge Space

C
&.2B v BB

Y

et 2N —»e+ 12N
CPT

G Parities for
the Nucleon Currents

Hy =[5 a+ AT 720+ 0)

Vi =W, £+ fuOapko +ifska |V,
ey \ N 1 ]
G =+ + -

Ap =: 'prs[fﬂ’l + frOaokp +ifpk/1]1/’,,
— 1 [ N

& - + —

fr — G Parity Violation
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B Decay
12 2 —
B— C +e+9

Ne

o | Ep
Spin Orientation:
P=(1/)Zma,, 1 Qe e
A =31+ D}E mPa,) -1.
W) ~ 4 + aPwp
o—1
+ -/idEp ﬂ:—
BYA‘r\m\;ko&
Methsd,
1 M»clﬂm o B \av}sA Nucleo
7. Rewi| Tmplostition
r/\$ @:u%la Ov‘d,:.ta&
\3_ S(}w HOV\‘»Y\A\‘{"M
x + 4R
R R

B
B, o By wfsb_(l
Pl
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_B-Ray Angular Distribution from
Spin Aligned 2B and 12N

i
9) o | . B, (E)
W(E,6) = 1 + PBO(E)Pl(cose) + ABO(E)Pz(COSQ)

= \6 e
1(@] B} 2{1(&]15} YN
E\B(E)). 3 fa) 2M )

l B (E) _i By(E) _ i ﬂ_f_T )
E[BO(E)]IZB E[BO(E)JIZN 3[a+2M fA] Q‘P&v.{'}

1) B(E) I BE]| _ _2y .
E[&)(E)]IZB+E[BO(E)]|2N % Axial Ckay%e
a=ft o LB ek Magaehiom

_ nN-y B

2
AS\tme{‘u], w ‘T

Po(av;%a'{’-'on A [}?nmeut

-1
f }—o o T=1
L9

° PEZ—”I\'&:Q,-Q_,

4

| o6 -4 m | o —f

R(P{)R(P|)—-1=4P,

=3 _IaH S
o A e &{Ewan- 100 |,

R(A)/R(A) — 1 =2AaxE,
for Up & Down

\ o - 1o -
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Exp. Equip. & Meth.

= 3 ~
EHTji%
VL2 R - ¢ :3Pulsed Beam Meth. “'3“

1. IRREE D A p Creat: of Pol. v coil

P~lode (7B) ‘

2000 (2N) ‘o

2‘ %E‘E’\@*ﬁi_i&;} Magnet

Mg Impl. Into Crys. Stopper

MH Q. o
3. AE ARAE spin Manip.

NMR =% A-counter "B(d‘P)'zB
C-counter 1§ MeV
P = A B-counter 10 ol .l:s.
o N E-counter BCHe.m) "N
4. Z/\ﬁ ]\)[/@Jfﬁ 3.0 MeV

Meas. Of E. Spectra
UP/ DOWN 35232 %

e R

Meas. P from U/D ratio!

Quadrupole Interaction

& NMR Lines case;I=1
"a - G’@t“t
Energy levels | Resonance frequency
Em
-1 ,ﬂr
wagnetic uH | 0
1 Vi freq.
L >
m
E .
g w
1
. 1 hareaas SOPRR -
wagnetic | 1y = H
31. ST () R T e—— ... 0e-l 1 a0
e 2
%“N*"“'P"‘e qQ 1 peegeccussnane. D
L 5 VL freq.
m
Conditions
% ~ 10¢/o ('28)
initial polarization P,>0 g ~ 2066 (°N)
initial alignment Ay>0 Ao~ /o (“B.7W)
magnetic moment u>0

quadrupole coupling constant  egQ <0 Gn Mg)
EFG orientation B=0° (8n He)

e3Q/4 (*8) =-4%.0 * o1 kHz
(*N) =-59.32 1.7 KM
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_Spin Manipulation
P A New!l

S
8
s Sk v v vi
= il o [m
<
: A
A
0 Q |
| | | | |
0 10 20 30 40
J Time (ms)
Beam

A= 12 FHEF-B A FEAH BALR S

Alignment Correlation Term (%)

Alignment Corr. Coeff.
T T T

A =12 ZfE# 5 SCCOIT/hE !
2Mf/f,=-0.15 + 0.12 + 0.05(theory),
at 90% CL.
-0.31 5 2Mfy/f,s 002 at90% CL.

K. Minamisono et al., PR C65 (2002) 015501.

A= S%IZOL\—C; 2Mfrlfy = 8u/ga= dy/Ac
2Mfylfy=-0.24 £ 0.31(total), at 90% CL.
T. Sumikama et al., PL B664 (2008) 235.

A=20R(ZDUNT; 2Mfy/fy= gu/ga = dyfAc
2Mfylfy=0.18 £ 0.48(total), at90% CL.

K. Minamisono et al., PR C84 (2011) 055501-1
QCD Sum rules:
2Mf1lfs=+0.0152 +0.0053
~ (m, —my) ~0.004.
H. Shiomi, NP A603 (1996) 281.

Cf. p-Decay of Hypernuclei

5 10 15 - Filfa™ 20(ft/fauc

B-Ray Total Energy (MeV) m~120 MeV, my~10 MeV, m,~5 MeV.
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> 2 g
(5]
=
2 Sl
= = ®
% - |
o s Av.
> é | n‘;O%C.L.
O o —
o S o ® D
= x '
g «
a oL m ®
s (=]
= T
E C e —
Ny with
. - Binding E. Bffect
- Assym. in Axial Ch.
Q <
g S
<
=
g Z
S i §B SE 22 L
s 3|2 8zcS si -
S 2412 35 £ g £ = Strong CVC from A = 12.
N Il w .
= §E§ L. 22 ~g Since SCC =0,
— — - b~ of
Booccor.(4=8) R ) ] Strong CVC holds !
g
B-7cor. (A =20)

1-Beor. (A= 12)

A = 8RIEF|- B A FEEFHBELREL

6 T T T T T T

4+ ‘B igi
< a2t
E
.
g 0
2 P
B
S 2t 4
€
. o g K
& 4 Li i
) )

* Alignment-f§
6L x p-a —
1 1 1 1 1 1
0 2 4 6 8 10 12 14

B-Ray Energy (MeV)

FIG. 10. Alignment correlation terms and -« correlation terms.
The circles are the alignment correlation terms and the crosses are the
pB-a angular correlation terms. The open circles are not used for the
derivation of the matrix ck The lines are the best-fit curves.

2M, f7lf A= 8u/8a= dy/Ac

=-0.24 £ 0.31(total), at 90% CL.
T. Sumikama et al., PL B664 (2008) 235.

2 084 s Nz ALl
I I B %
3LI v

2
B
R X Ope 179602 13
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A=20 BE5-B 54 FE 53 A AR BAR 2K

:l)Nul

ll)o wn

\\ Permanent
Magnet
(NEOMAX)

TRIUMF {RABRI ZEEra-2
[ ) —TRIUMF[E] B 3 7]

A= 20 BEHI|-B A 253 An HH LRI

Correlation Terms (%)

o

© PB-v: Dupuis-Rolin 1978
o B-y: Tribble 1978,

Tribble1981

& P-y:Rosa 1988
— Best fit it
--—- Best ﬁtg—"{

B-Ray Total Energy (MeV)

P -BFABEER S+ -y FHBEIER SR
[RIRESAT.

2Mfrlfs=81/ga = dy/Ac

=0.18 + 0.42(stat) + 0.24(syst)

=0.18 = 0.48(total). At90% CL.
K. Minamisono et al., PR C84 (2011) 055501.

2:T=1 4479 ms
20N g

2:T=1 10.27 MeV

GT

2+:7=111.00s Qg =13.89
MeV
20F Mi-y ¢
Q;=7.02| GT
Me

100%, 2':T=041.63MeV 79.3%
E2-y

vy 0MeV

2ONe
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K. Kubodera, J. Delorme and M. Rho,
I~ KDR Model & Phys. B66, 253 (1973).

ifroapkp?s — i(fTO'Z.pkpys + ifr”ﬂs)
&= “(fT +f'T) : oFF Shell Effect

0 — T+e+V L6 Violating Deau‘,
K. Kubodera et al.,
= ¢+ AL = fT Phys. Rev. Lett. 38, 321 (1977).

M. Oka et al.
Phys. Lett. B 90, 45 (1980).

k from Correlation Type Experiments

A 103k Mev-1) L Mev-l) Reference

F i R. E. Tribble et al.,
8 0.19£0.18 0.25 Phys. ]ﬁev eCelZ 967 (1975).

3 - R. D. Mckeown et al.,
Phys. Rev. C 22, 738 (1980).
L. De Braeckeleer et al., Phys.
Rev. C 51,2778 (1995).

12 -0.10 £ 0.09 0.09 Present Expenmem
K.Minamisono et al
Phys. Rev.C65, aussol (2002),

20 -0.27 £0.40 -0.43 -NP‘ESR]?;? 67‘92;13 2591978,

B -Y R. E. Tribble et al.,
Phys. Rev. C22 738 (1980).
«R.D. Rosaet al
Phys. Rev. C37 2722 (1988).

NfT

10° ¢ (MeV™)

= A=8, 12,20 ;2SCC/KDR Constraint

igronk,vs — i(8rou k,ys +igr Pays).

2M¢ = gr + gf.

A= migyy (g_? gmNNFm)

T 2armr \2M _gm,,mg
x—;+AL~—

M’

2ME=g'r+ ¢

No Short rage corr.
#(4=8) =-(0.16 £ 0.20)x103 MeV-,
#(4=12) = -(0.10 £ 0.09)x10- MeV-1,
#(4=20) = -(0.12 £ 0.33)x103> MeV-1.

L = matrix e. of the 2-body transition op.

58 £=-(0.10 £ 0.13)x10° MeV-",
h= 0.10 = 0.77)x10° MeV-.
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Axial Charge

(1) Purely Obtained

V: = '2111—“75,‘
) o
(1B®) [1hE) _ 2y
li HO(E)JPB \EBy(E)) oy 3M

¢

(2) Large n-on Contribution

~40% Evhemomenk veafivets TA vabo

K Kebadave Delovin avd, M. Rho

Phs. Rev. LeTt. 40 (1978) 755

Result of the Theoretical Fit

Error Error
Xear Mfrlfa s syst theor. Year y stat syst
Without Ay
2001 -0.31 0.09 0.07 2001 497  0.09 0.05
1996 -0.02 0.17 0.15 1996 465 0.17 0.14
With Ay Mean  4.90 0.10
2001 -0.21 0.09 0.07 0.05
1996 +0.08 0.17 0.15 0.05
Mean -0.15 0.12 0.05

All values are in the unit of 1/2M.

4‘1.:
a=

o.lo tooh AS\twme‘l'Ma, ™ ‘d-

fodrom Roeak Moagustion

M
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Ex. Axial Ch. Comp. With Theory
Axial charge of A =12

exp. 200

exp. 1999

0 18 %

3.17 1.30 4.15

A soft-t CP Total

+t4%/%f -/0%

F(%;Maruf)uw

Sussex
,«l(c;k‘?a‘/ /L/ M Morila

Pua Theonr Fﬁ’f 66(80 358,

K DR
Phyo. Rev. Lett 40(78) 266

How can the discrepancy_
be explained ?

1, Nuclear Structure :A-12 ok

(core polarization)

K. Koshigiv: b,
Proc _k@w Wk Recoges and Nuda Shradfuve (81)152

C E.E. Wakadon
Phye . Rep. 243 (144) 123
2, Heavy Meson Exchange
K. Kodigini . Broc 4% Lt o WEIN (195) P36
N M,K;yd.vbadv‘et“& Nucl, Prps. AG42 (f2) 61¢
- L.S. Townsv »N"‘"\ H“f" ARz () 3|
LA DC:Mymud, 6 Lot w&?h:wﬂl
3, In-Medium Scaling of
Nucleon masses
Tae - Sww Pavke kel Nuel Phya . ASTT (144) 381
GE Brown aed M Rhe, Ty Rev. Lt 66CHNT0
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In-Medium Mass Renormalization

my mg m, m,, f

= ¢ = = =2 = =% = dp)
/

my mg my, mg, x

M= %:L 4 B%Am\wm&vzx

1
Tae - Sun Park, &l ,
Nuel. Page A519 (144381
‘ M,
M= G 2 By GE. Browm and M. Rho
Ploge Rev. Lett 06(191)2]2
Mo+ 1, M
. M M1 >
Eyec A ey 1+ Ml]
MT +M§ = 1“(}0 t 0,09 N PY&J— .
Sqeimeil

M, = 2.8% } TL\aowa,-

M/, = 046 toog
$ (A=12) = (8% = 4) %
Masg Re&w{‘:m ojﬁ Ub * 1) /o

(3°% cL)
T U namisoro <Lel., PRL X N7
K-Minawgeno ehol, PRC Jou.l, 2c02”

In-Medium Mass Renormarization

A=12 -lbt 4% Present work
:‘\“}n-w'* Covvelation Texim

A =208 -17+9% 0" 0"
A=132 NET Frest Fovbidden, 8 Dema,
E k. Warkwlon, &b,

Playe. Rep. 243 (P94 103
K. ubedava, ek .,
Plwps . Roy . Lett 6T (“91)3¢19
A=16and 40 ~-3 % Magnetic moment of

mirror nuclei
T Mivermss &,
i Nudear Me

Nucl. Py AS1E (0)365

A ~200 -(8 £3)% Anormalous orbital
g-factors
T Yowsaks Nudaw Momad

Phaye Lell 160 B(95) 227
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Mass renormalization

of Nucleons in Nucleus
25 @ T T T T |

P
15 N

W{Wﬁlization (%)

)
(
T
L 4
o
L
R— —
I

| VAMAzY K

My —m
mgsk' ren
¥

BRERFL magnetc wmomant
A=1b6 =|
A=90 |

BHOYIZ

BRERE- A & ZH R T O s
Spin Dewar, EERIEOHE, g, mf, CD<o> FH,

AF/fk S P B AR & U SR — AR TR O 9—
PRBGEEHZ D QL FERNEMT R . A= 40 core, deformed?
ZZEKREQ. HFI(atomic), O FLE LB

F9K% T-FiSCCOAFAEBR A & B NEE: 18 B A& L
SCCII/hEW ! A= 12 Rikdw ;

2Mf,/f\=-0.15 £ 0.12 + 0.05(theory), at 90% CL.
Strong CVC ZfRAEL 7z !
G- PR FEFRBAFREL © Quark mass7E (m, - my) 12TV 2
Hyperon-BHr A EEAHBAMREIE 72 & v Fi20f5 !

Axial Charge D EL KA /058 = (m - m")/im=16% |

Dr. Scince 21 A, 1E+HTONESI > TIHF& F L.

ZObE,
> LIRS & B E A & H A
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FBRIFEL; Py//H, L H,

Magnet Pole

Shield

I"F DOB-NM(Q)RZEE (1970);
FEIRME « BRI (7,2100s)

HFT D FRAE 1 JIE D B 1) (PR O4RER)
VTR A Al (FERHEE) /KS66 10£%
iR (B2 Bt 44 D& IR /KS66 5%

Recoil

10cm

Fig. 1. Schematic view of the nuclear-magnetic-resonance experiment.

L ZC®HIZ
1S2Sm*(["=2*, T\,=1.4ns

om

e Leao
AN iRow

Fig. 4. Plan view of the detector arrangement.

Ep = 2.0 Mev
SmyO; = Tarcer

82Kev
r r 122Kev

K X-Rav

=T

*,

"—
—

) W(0) B8z

‘was corrected within 1%.

The pulse height spectrum of the scintilla-
tion spectrometer obtained by bombarding the
samarium oxide target with 2-MeV protons is
shown in Fig. 5. Radiation from a tantarum
target was used to calibrate the energy scale.
When the angular yield was measured, the
net yield for the 122-keV radiation was deter-
mined from the count of the peak portion of
the spectrum by subtracting the back ground
which was estimated by extrapolating the just
upper part of the spectrum.

§3. Experimental Results and Derivation
of g-factor
The observed angular distributions of the
122-keV radiation at the magnetic field of
=:22000-gauss are shown in Fig. 6.

422K Gaves

I

TGS ey

o.9|

| wes

—

s

-60° -30" o 3¢ 60 90" 20
Fig. 6. The angular distribution of the 122keV
radiation at the magnetic field of 22000 gauss.

/
2
3 - \. The solid curves are least-squares fits of the dis-
8 ! Wi tribution to the form W(6)=a -+b*cos20+c-sin 20.
[T ! The angular deflection of the pattern includes
™= l .‘ YA the deflection of the incident protons.
« %
i ‘.\ x 5 x& ‘The theory of the Coulomb excitation predicts
O/As * the angular distribution of the 122-keV radia-
S L T e— tion following the excitation by 2-MeV protons
20 a0 60 as follows,

Pucse Heionr.w Vours

Fig. 5. Pulse height spectrum obtained by bom-

barding the samarium oxide target with 2 MeV

protons. The 122keV and 82keV peaks were

identified with the de-excitation radiation from

the samarium isotopes of Smi and Smi® respec-
tively.

W(0)=1+0.142-cos 20+0.002-cos 46 .

When the analysis of the observed distribution
was done, the term of cos40 was neglected.
And the experimental points were fitted by
the method of least-squares. The apparent
angular shift of the pattern thus obtained was

KMARRE=5E4 (12.10.06.)
BARNERERSE (12.11.14.)
BRI HHFIBR A4, 1958.
of. 45, JEUH, y-y Ang. Corr.;
Z. Phys. 119 (1942) 185.
Hamilton, Ang. Corr.(Th); 1940.

# Nuclear Spin Orientations
produced through Nuclear
Reactions were first Introduced
into the HFI studies.

# Implantation in substitutional
site in Sm,0;.

A AT

J. Phys. Soc. Jap. 13 (1958) 240.
152Sm*(122 KeV) in Sm,03.
9(152Sm*, 2) =

+(0.36 £ 0.16) nm.
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1. IZL®IZ2
YF in CQF, K. Sugimoto

1548 Short Notes (Vol. 13,
J. PHYS. SOC. JAPAN 13 (1958) 1548 E;=14 Me\. , (GR-Target.
E, =200 Ke\.
Quadrupole Moment of the Second
Excited State of *F 15k /_'.'=e45 MC.
£=7.0 MC. 6.1 M.C.

By Kenzo SuGIMOTO*, Akira MIZOBUCHI
and Hisasi YAMAMOTO

Department of Physics, Faculty of Science,
Osaka University, Osaka

(Received October 9, 1958) T O
Angular distributions of the 200-keV gamma- ORNIOR 3010_ Dsfhf?n .,7“?5.50 =Ll
radiations by the reaction WF(p, p/)F* have been  Fig. 1. Delayed angular distribution of the 200-
measured by bombarding a CaF, target and also keV radiations. The curves drawn in this
a polytetrafluoroethylene ((C,Fy),) target of each figure were calculated theoretically for the re-
about 200-keV thickness for 1.4-MeV protons. spective frequency of the quadrupole coupling
Each distribution was fitted to the form W(0)=1+ f. The errors indicated are only statistical ones.

AyGoPy(cos6), where A, is the coefficient of the yelation is shown in Fig. 1. The curves drawn in

YR =512+, T, ,=89 ns, E,=197 keV) in CAF, )
EFG at F in C2F molecule was calculated by J. Kanamori.

6. MR- T,

(Qexp - ch)/Qexp
- OXBASH! ¢ =050¢, e =13¢ (15~ 30)%
* HF e, =034e, e =1323¢ -30%

# H. Sagawa & B.A. Brown; NP A430°84 77.

* H. Kitagawa; PTP 102 *99 1015.
EWDE Bk -2 T Az !
Wave F. & QeXpJ: Y. effective ch. ICEFIEIET D &

*+ OXBASH* ¢,=0.275¢, e f=1.124¢ Average(A=17, 19, 21)
*+ HF e, M=0.362¢, e =0.89¢ Averaged(A=17, 21)
RENEL RTINS,
LA DL TR S T

BLHEA L QW DAEEFIT X Deore polarization®FEAM 2

FPKKRODAE HE M & 5 5 BN H D002
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O (OXBASH);

Table 12: The quadrupole matrix elements of F isotopes calculated with the
OXBASH code [ON02|. The quadrupole moments are deduced from then and
Sagawa’s effective charges [SA84).

nucleus  [* Q(Np) (mb) Q(Na) (mb) Q (mb) mb) HF mb): Ex
W interaction

poo5t 605 0.0 744 930 68 +9
Bt 5/t 448 64 o805 7349
oy 9t +25.1 +54.6 +55.4 +46 £ 5
L O 70 L 874 102 105 80+ 9
Q (HF) e.f=1323
’ ef=0.34

Table 13: The quadrupole matrix elements calculated using the HF wave functions
[K199]. The quadrupole moments are deduced from then and Sagawa's effective
charges [SA84.

mcleus 1°_Q(N,) (mh) Q(N,) (mb) Q (mb)
TR 52 0 0000 0 ecf=1323
MR Bt 3038 K668 -5 e eff=034

H. Sagawa & B.A. Brown, N.P A 430 ‘84 84.

H. Kitagawa, Progr. Theor. Phys. 102 ‘99 1015.

Q(F)/Q('°F, 5/2%)

nuclei Experimental Theoretical (OXBASH, W interaction)
(Ey, keV) ratio (19F*=1) ratio Q(mb) Qp(mb)  Q,(mb)
7R 0.847+0.024 0.815 ~78.6 ~60.5 0.0
19F*(197) 1.000+0.031 1.000 96.4 44.8 ~76.4
21F 1.001+0.009 1.141 -110.0 -51.0 —87.4
23 - 0.805 -105.4 -56.4 —64.2
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13.4.15

LEEDICS BRAERDIE— A > ~EIEOBIK

35 [36 [37 [3¢
ERI, 10 35363 138 [
132 B3 pa
T8 3732 [33 B4 KEAB6 FXABS [39 KO BT B2 |43 h4
28 199 [30 [31 W35 k037 |38 (39 [40 [41 [42 143
6 B0 FIMG2 [33 [54 |35 56 [37 B8 [39 WO |41 42
HEI‘E 22123 2225 |26 PP XIRNELN3 1 |32 [33 3435 [36 [37 |38 [39 [40 [41
PRI 1R 1 22 BaI24Ne5 26 PXRI28 29 30 34 [35 [36 [37 [38 [39 |40
DI®IC, TR 0 (27 |22 BB 77 (28 [29 |30 [31 (32 [33 [34 35 [36 [37 [38
22 P24 [25.26 [27 [28 |29 32 B3 [34 B5
19F%(5/2+ 8ons) T 718 19 3 b4 p5 6-p7 P8 P9 B0 B B2
“& Q! 7 18 IR0 23 D4 25 6 D
VTF(512+,655) p ! W6 17 1B 0T P2 03 P4 TH15. 16
L 7 1819 Do o1 b2 b3
9 [10]11 1415 (1617 |18 f19 22
0 11 B 9
7 N0 (1 2 PN ¥R, 8
6 71 FAE T4
6 e
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