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Abstract

The physical content of the giant resonance (GR) width is nivestigated based on
the fully microscopic theory [i.e. the thermal RPA (TRPA) on top of the thermal
HFB (THFB)]. The experimental FWHM is interpreted as the total width obtained
by folding both strength distributions with the fragmentation width due to the p-h
RPA states, Ty, and the spreading width due to the 2p-2h states, I't. In the high
temperature limit, the temperature-dependence of these widths are estimated as
T; o (kT)~%/? and T! o (KT)~1/2, which indicate that the saturation of the width
takes place at moderately high tempetatures before the occurence of the motional
nkarro.wing of the GDR width expected at very high temperatures. Usefulness of
the microscopic treatment is demonstrated also in the calculation of the anisotropy
coefficient of gamma-ray angular distribution from the decay of the GDR built
on the hot rotating nucleus. It is stressed that fluctuation of physical quantities
can be correctly calculated within the framework of mean field approximation for
microscopic theory.
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FEFHOoGE SAC YRELCERENWIZERLABRECHTIERBERCED S
NTW3[l]o 2OEED 12, BEOKBEEEA. B LR L (BREE HFB .
HIREE RPA) &SI RES yrast EECBEQ B W T BRAPHETH
2. TORIEICH B LEAOND, RFHZARIEACREEIEBETCTOBENRE
TE5, BAERAZE. toodHEER o BRFRIOMENMEAEERA» SHREL T, HD
MEBERZE. TOEBENRBE L L THERESE2Z & HIRTAERIRBV, COHNE
WMo, BTREREHRB BT 2MEEHTE0EREE HFB(THFB) B2 B & 4
A B RPA(TRPA) %38/ L < GDR 2 50d¢ 385 %17 - 5% [2] » GDR(EL B
RIS MERHO Y -7 05HE GDR OBBIE » RS T OFEMHEF o, DR S
BUREEREC>VWTOBHEEAZ20T. ChEZHANEROUBL SBITT2FR
EETH 2 [3o B = %V F - (centroid energy) & B D EEHKEF 2 GDR R# %
mA Zﬁﬁg@ BEAICBZEHB oL LS p-h R RETHED, BELILEEX 2,
MERICBVTRONIBBRTOZ C Y HKOFER L T, WBFE T (irrelevant) H
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T, H£BIEOES I & %81t (motional narrowing) B B, —FH . KFHRRIAERGM
MHRTHO. Ldrd, BEEHHEE T 3 (relevant) HHESZ Ofh0 HHE & HE KX
HENZ2LFTHRV, COLIRBPAR, BELTEABRBARBHF I »BD TH
REW[45] 0 COBA» S, MENERCE &, BB 5 GRIBOKRSBLIT-
WCERYT 5o |

Hmicik, £9, B4 0RBYEEHEw, 2> RPABPEL 28ESHDE. H
5, fragmentation width Ty BZ X 5h 3, Chid, phRBo—-REEVEXZ/ -~
WeB—FORHFIIRBTH 2, ERENICIR., 75 X<ikFHICBIL T Landau BH L. Wb
W% Landau BEICHIE T 5, 2h &idhlic, RPARKESbD € — l\"&%é‘ﬁ'%f:bll\
GRBEDEHRD2p-2h KEF LB L CTHEST 52 Lick > TH LU 5 1&. spreading width
DIBEET 5, £/, B—RFEHMcEGREX2S T ph REEERTLE. BH S
BT PEET 5 Lick BB, escaping width TTHMb B3 Eicii b, TDL DT,
EMRBEERLTILRT 2 CERFENEBER T VOT, T Tk, BERNZE K
FREXF L SHERSN S p-h. 2p2h REBIBESCHEREENT 2,

EET~N& &3, fragmentation & spreading D BEAH A ERS DR b D BERIC
BBBERHERBETH B0 PIAE, TMHEDOHA ML Caussian ThHHIE, EhAbE
le2 o’ /TE + T, - EBEMII, i Breit-Wigner B! ¥ 7z i 3£ i Lorentzian
THENE T+ ERB B EBERIETENS [6)o ChADBERICHH»Z FWHM 14HY
THLBMRENS, f-T, BRELTRI;ETIZRALT, 2hE0EEKEREEH
LsCl&ict 3,

§2. Fragmentation !E@l‘?ﬁﬁﬁk#ﬁ
THFB ##ic & 2 8k 7 ##8 < ® TRPA K= [2]

(o + 2)MX = X Aw (1)
CBVT, HEEH

4(Hn)ppo  —24(Ho)popoe 6(Hs1)uvep
Q= —24(Hy),,,  4(Hz)k s 6(H31)} 00 (2
6(H31);0WJ. 6(H31)pa/w 4(H22);va
ERB BT QOEERTHEHTEORE {h, X, } KEEHT 3, CORBEZDE
Bric s 2 ORE {he,Xpja=1,2,---} 2 (2) BELTHSET 50 TRPA HER (1) 0
g =

S—

MX = £,X, + 3 f.X, (3)

ERBILTHCo COLEREE LT, (i) Rilfa ®= %4+ — Bho, 06 ERIE D,
b THHLTEHD,

hw = hw, + pD,, pw=0,%1,+£2,--. (4)
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ERENBo (i) TXxNVF— 2RI MV N, AOELAH+RECFEL T, D R2E
DETjickkBE LTSRN EVWET S, IS,

N.,D,=T,, D,<<T, (5)

T B, (i) BEHTAHEMn L ZMUADOEN o ODRESDOITHIBRR a it &k » TKEL
Zitd 3 & & i3 < (slow variation) .
XIMQ'MX,|’

XIMO'MX,|" << T (6)

0
Ohw,

BEROML2ET B, (iv) EHT B n L ZNDUAOEN a ORERIBEETH > T,
thoEAaREEATESE LT,

- XIMOQ'MX, = XIMQ'MX, =0 (7
EZRET 5o
TRPA 58X (1) LQicET 2EEHFRERNE L S
B — by = XM@Y _Q'MX (8)
" " hw — QoM "
kv M ‘
-2 _ t ! I

BELNB. (8) & () RoBEILoRPEROHES L, ThldAOZFOBB I THE
B0 BFlEoVWTIREHIE

XIMQQ'MX, = N, |@MX, | (10)

K- TEEHA, - VTR

M _ 5 hw, + pDy,
hw - QOM - u=0,%£1,£2-- hw - hwn - P‘Dn

Thw m(hw — hw,)
11
5T D. cot D. ( )
R M h (s — )
T hw o T AW — NWy
~ C 1
| Tr(hw-—QoM)z T D2 osec D, (12)
WS EMEET S0 (11) & (12) » 5. BMEMBHIC > W TELF © Breit-Wigner & 0 53 #i 48
KDoNn b, )
lfnl 1 Pf : (13)

D, 27 (hw — hun)? + (T;/2)?
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Z i Fragmentation #&I', i 2 W T,

e W
= ' 2 14
Iy = 27| MX, [ s (14)
PELNDN, COFEEE (10) Ric k- TRIREL T >V TR
L, ~ [ 2n(XEMRQMX, ) (15)
f= 4k T

E1 Do (2) ROQRFE L kTic & 5% WWa, TRPA metric M O B4 (b0 B %
BE) REBROBET

1-fu—Ff (B, + E,)/4kT
~(1=fu—f)) =4 —(B.+E)/kT +OQ/kT)’ (16)
fu - fu (EV - Eu)/4kT
ERBEAEBRTNE[COoERIBMI (11) & (12) oFEoBERLE] . [ 3&EE
KBV T
T o (KT)73/2 (17)

EVWHBEREEEZFE LI B,

§3. Spreading O BREKEH

2qp( & 7213 p-h) KEED SR & hic TRPA HER (1) ofEn 5 1 2 RIBEM {hw,, X, }
ZHHERSHNBEBRDAOBEE T VWY, BRUMHEEAE2ZEETLIE. 4qp(F
i3 2p-2h) REABL TOHBEIc X > TEMSEL 5, D&, Bl 5 spreading Eh o &
EREHEIC>VWTOFMmERL %0 2qp(p-h) <o TRPA 75IQD i, RifioiL s
THO® = Q)+ Q' TH Do dgp(2p2h) EME AL & S LK S i TRPA HER
(2ndTRPA) &

02 Q24 M2 0 X(2) X(2)
= hw (18)
Q) (4) 0 M X4 X®

E13%, COE%E
X2 0
X:fm( 0 )+(X(4)) (19)

EEBALTHE L, L. XPi32qp EM <O TRPA FER (1) O mBEEOEER T &
HY 28 fAw, i3 Z OFEETIRHE— D 2qpTRPARTH-T. £ 0FB @B ICE 5 N,
A D 4qp(2p-2h) K ic 33 3 2ndTRPA HER (18) e IS 3 KEH +45 % i< Z R
BWdn%b->THAL. |

Npd, =TV, d, << T¢ (20)
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EB->TVWBHDERET 50 20dTRPA R D metric 175 MEVRHHF T, 2 0fT
VERZOEGEBBIEIUTO®ED TH %,

(l—fu)(l_flf)(l—fp)(l"fa)"fusfpfa ( (Eu+Ev+Ep+E0')/16kT
_(1 - fu)(l - fV)(l - fp)(l - fa) + fﬂfopfa _(Eu + £, + Ep + Ea)/ka
ﬁ (1 _'f#)(l_fv)(l—fp)fa—fpfufp(l';fa) - (E#+EV+EP_EU)/16kT +O(ﬁ)3
"(1 - fu)(l - fv)(l - fp)fa + fpfufp(l - fa) _(Eu + B, + Ep - Ecr)/ka
. (1_fu_fV)fpfo—fufu(l"fp)(l_fa) A (Eu+Ev_Ep_Ea)/16kT(2 )
1

Fro. MQ)Wicowtik, AKX THSLBREL. 205 BHOTHER

E,+E, +E,+E,
—(E,+E,+E,+ E,;)
diag(MQ)*® - { E,+E,+E,-E, (22)
—(E,+E,+ E,— E,)
E,+E,-E,~E,

LEMIL. INED4qp T AN F—R2EELTERBd, 2 b->THAHLTVE 6D L
T35, COBEIR. FIEHORWERBIC., closure EUEH WA I &Itk »T

mhw 2 | m(hw — hwp)
— ~ (42)x@ S St 24
hew = Ao 2 Jom (@M)EDXD] cot = (23)
kU
2
—a mhw )2 ,T(hw — Awy,)
~ (42) — ™/
|fm| =1+ T6hT &, (2M) Xml cosec T (24)
BEoNd, E->T, HESMHIT
[fml® _ 1 r (25)
dr 27 (hw — hom)? + (T1/2)2
& W 9 Breit-Wigner B & 72 0 | spreading 1@ 1% (20) 2 v 3 &
(12)x@?
. 2W|(QM) Xo|
dpm 16kT
X@NMQ)E(QM)EIXD Ay
~ 22— =
" T! 16%T (26)
CDRERM S
T~ \/27r(X£§)T(MQ)(%)(QM)(”)XS?)% (27)

E18%, (MQUPYO 2 TORFFIBEERBLIPELIABEREKELBEVIESREINZD
T, LoV kTE2t+nick&E &nl

It o (KT)™1/2 (28)
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Bl D 2 HiTFE L7 &ED . fragmentation §8L'; & spreading @M Mikic, BES+4 K
SUNE, BEERCEDLT B EBTHEINI, L, 20X BERETERRE
BERTIRODOETH S, —FH. EREFCEER LAz 2V F—FA (FREETOD
Thouless D EHE) ¥. GDR 0B R NBFHEEFE

D= —X—l“: T(RP—RN) (29)
Egnd.

— Z Dk, [H Dk]] >THFB= Z Z thRPA |< [Qm Dk] >THFBI (30)

k—x ¥z k=z,y,zn>0

ERBBIENTEHEINS [T CORNITHFB Bic X 2HiFEEZAVCREAN IR

| Z Z Z [(EIL + Eu)(l - f# - fv)afw + (Ep — Eu)(fu - fﬂ)cﬁu]

pet pe— k=zy,z

= 3 (w7 Se(wa) + Bl Sy (wn) + he}Si(wn)] (31)

n>0

L1338l CORRDPEDRRENBTHER

= (AtDkB*)pv - (AtDkB*)vm (32)

= (A'D¢A),, — (BTD,B"),, (33)

O A, Bid THFB ic &3 5 Bogoliubov Z#: {2 TH %, B FHHEKISEKRT
fus(expfE,+ 1) —1/2¢ k3 tho, EERNTH 3 31) RoEDRFETHD
TBHILELEND o T, HBELEANB = 2 Vv F —thDhok(k =z,y,2) BET %V F—
DHCBET 50, BERK SH(w)(k=1,y,2) BBLTEETH 2, ERickhiFT, =
FANF-—LOBHRFE TR VNS, THEID SHEEOHIBRBP L. b2GE- % VF—
UETcid GDR RBHlls < B2 [9o. COERREO A VF—FANKFEL RV,

—7% . GDRIBREITIREORBK TR, BETREE (BT oFHE =
VE-) EHiABIcEAT 2B, B /A~ 12MeVRIASBAILTLE V., BRKIES
N8 <83 [1,10,11] 0 A BT HIBOFRBRTOFMIE. HFHEVIMIRTH,
GDRBIB L CEBIC X 2 RGP PHBINIZIILERLTVE, COXIRBRSIEL
CHET LI, BRI ORBDICE U I2EBERENEAEL . BofafisiEc s &
BTFRHENE, COkIic. BENRBEBRPOBONIEERIERFEELFFERIREZS
THb. BORUPECI2BREIARBMExAAVF-—ZERCFMET 2003, BEY
BRERFKBLETH %,
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FEEBEUERALAMENESR (THFBEL) cEBSWITHESI L 3ERNYER
KET2BOER, ERNERPEAINEFEOEE—RTHLEREPFTH LN TE
%30 L RXHK[3]) © Appendix 2 ZRE& LV, COFERERNICERETH S L
Bbhd, Fliid. WENTEHBEHOZKREEIERFC. EANBEROOHHERSET
N5 A— g EFYRFELT, ROEHBEET 25 2/ M3 55 [5,12) i Gk
HWBES>THS I,

2% 3CHR

[1] J. J. Gaardhgje, Ann. Rev. Nucl. Part. Sci. 42(1992) 483; Z. Zelazny et al, Nucl
Phys. A569(1994)1c.

[2] K. Tanabe and K. Sugawara-Tanabe, Phys. Lett. 172B(1986)129.
3] K. Sugéwara—Tana,be and K. Tanabe, Nucl. Phys. A559(1993)42.
[4] B. Lauritzen et al, Nucl. Phys. A457(1986)81.
5] R. Broglia et al, Nucl. Phys. A482(1988)121c.
[6] K. Tanabe, Nucl. Phys. A569(1994)27c.
[7] K. Tanabe and K', Sugawara-Tanabe, Prog. Theor. Phys. 76(1986)356.
[8] K. Sugawara-Tanabe and K. Tanabe, Prog. Theor. Phys. 76(1986)1272.

[9] K. Yoshida et al, Phys. Lett. 245B(1990)7; J. Kasagi et al, Nucl. Phys.
538(1992)585¢; J. Kasagi and K. Yoshida, Nucl. Phys. A569(1994)195c.

[10] A. Bracco et al, Phys. Rev. Lett. 62(1989)2080.
[11] G. Enders at al, Phys. Rev. Lett. 69(1992)249.

[12] Y. Alhassid and B. Bush, Nucl. Phys. 509(1990)461.

NI | -El ectronic Library Service



