
� � � � �� �� �� � � � �	 � � 
 �	 
 � � 
�  � �  ��� � �� �

�� � � � � 
� � �� 
 �

� �� ��� �� ��� ��  � ! � � � � � � �" # �$ � � �� % � !& � ' % ' � � � �  �( �

) �* + � � � + � , + � - � ," � � �. / �  0 � " �� , !1 23 4 $ � � � �

56 78 4 $ � � � � ! �9 � �:  � . �� %

" � � �  �  � ;< $ => ? � ," > � �  0 >  � � : > � �

@ �A B 6 6 C



� � �� �� �� �� � �

	
 ��  � �$ % , � �  � + .  + � � $ � .  �� " ? �� " �� ? � + � + � +� � : � � � +�

+ � � � + 0 " �� % 0 + .  � $ .  "

�� � �� � ��  / � �� �� �  � � :  � �  % ,� � 0 � � " + � ? � + � + � +� � : � � � +� � � �� �  . "

* , " �$ % , �� � # , % *  � � " � � �  " � � $ . �� ��� � � � � �  " + . $ � � +�



� � �� � � � �� �� � �

# , % *  � � " � � �  " � � +� � # , % *  � �  . > ��� 	
 ���  � �� �  ion

� � �

��� � � �� ���
�  ion

� � �
��� � � �

�  ��� ? ��� �� - � ��  � ! " / "3 "

#%$'& ( )* +* , � / "3 � /-  

. ? �� �� � .  " / � $ � .  $ " � � !  .  � �� +� " / B � $ � .  � � ! B  .  � �� +� "

0 �" " /8 / > B 7 $ C 5 > / / $

� � % � $ " 0�1 243 /5 � �� � �6� 7 8 1 vdW3 6 5 8 � � 0

3 8 C � 6 7 8 � / 7 5 � 0

.  =  . " ? �� �� �  � 9: �  � 3 B � �� � � 6 5 � �; �  < 9: => �  < => 3 B? �A@ � / �

3 � / 5 / B3 : 3 � @ � / �DC / /5 ! B3 :

� �� �� " > � % � ? + .  0 > 0� 
 EF E� 
 � / 2�G ��� � � � H 7 8

3 I 5 ! C /6 � J � FK � ! 5 ! 5 J  



� � � � �� � � �� � �� � � � � 
 � : � � � � 9 � � � : �: � � 9

	
 �
 �� ��� �� �� 
 � � �� � �� �� 
 ��� � � �� �� 
 � ��� � ��  !#" 
 $ �% 
 & '( � 8� � � 8) *� 8 8� +




� �� � �� � � � � � �� � �� � � � �� � � �	



�� � �� � �� � �� �� � �� �� � �

��� � 	
� � *�� �� * �� �� � 	�� � � �� �� 
 �� 	�� � � � � �� ! " )

#$# �% �& '( � � � � � , ' � *��  * )� ��  *�  *� � 
 �

�  �+ �� �� � � �, �
� � � -. BWO - N /0 . MW / 1� � 2,  3 4

5 #$6 7� � " �� � ,

8 . IF ( � )* 1 � �

5

9: : / � ; 1 % � ) *� �< 
 �

8
� )* 1 � �

� � � ) � , � 	 ) �= 
 � '� ; 1 % � ) *� �< 
 �� >, � � 4& ?� �,

93 �� 
 � � 	� � � � *� ;% � @� �� 	3

� 
A �B �� CDE FG � $ �% 
 HI � 
J � " � � �K 
 LM � � � *: � �N +


� 
 HI   OP �� CDE FG � �
 �  !#" 
Q �R M N �: *� 8 8 " +

132 S TU VW X Y[Z \^] _ 2` Z ] a Y[b \^] _ 1

c 	 	� � � 	 2 �d  3 
  � �, � �  � �,

d �
 e� 
, 	� 
 � � f 6 1 � �



- � + � + � +� � : � � � +� . �"  �

" ?  � �� $ 0 + � : � " �  

 < � � �  % = � � � �  

I ? � / �
B  8 " � � �  

� 56 / / 5 > 7 5 8 7 � 0 ; 1

�* + =  � �  : � 8

� � + $ � % " � � �  �



: � � �  

: �: �  

: � � �  



� � � � � � � � � � �� � � � �� � � � � � �� � � � �
 �� � � �� � �

� �	 
� � � �� � �� � ��  �� � � �� � � 
 �� � �� � � � �! �" �# $ �% & ' (*) ' & ) + �

�, � �- �. � �- � (0/1 �- +� � � 2 � 354 � - � �- �6 � �� 7 7 � �� � �8 � �� � � �- 9� �� � � � �! �" � # :; �<= �% ) < ( �< <= +

> ? @A ? B B @C DE FGIH J
FK H J
FL x

DNM E FO J FP

BQ @R DTS B @U V Q ?A W C D W ? @A E Q @ A W S C XA W D C D W ? @A E

RY C @ A W ? @A B @C D[Z D Q D BY C @A ?A Y DC X BY ? @A \ @ U Q @] ^_ D Q ` J ? @A DA DC Wa Q Db D Q R

c Dd Be XA W D J R V ?A Z @C ^ ?Y ?A Y DC X BY ? @A f c ?A BQg e a V DC _ A D ?A Y DC X BY ? @ A f

G K B @U V Q ?A W h h B @U V Q ?A WFGiH j
FOlk FG m
FK H j FP k FK m

FG H j
FK H k FnH m
FnH j
FLk Fo H mFG j

FK k Fn m
Fn j
FLk Fo FO j FP k F

h m
Fo H j
F

h k
Fo

XA WU Q XC ] @] DA Y U ]

pC X] DY C XA R p @C ] XY ? @A

� -BQ @R DTS B @U V Q ?A W D ? W DA Be XA A D Q R q ` ?R R @ B ? XY ? @A Be XA A D Q R r

! � st �- u � � � �� � vxw . � � y 78 � u z{}| ~ z� | � z�| � z�| ~ z� � zw � zw ~ z� � z� � z� ~ z� � z�



� X B e ^ @ U A ` Q Db D Q � ?R ` DY DC ] ?A D ` ^a E

` DY � � � ��� �
	 R ?A �� c � 	 j � � �� � f� �k �

� D ? W DA �U XA Y U ] ` D p D BY R � 	 E � 	 k � ��� �	 j � � ��� �	 � ?Y e �k � � � � c 2P �| f�� �  

� Y C XA R p @C ] XY ? @ A ] XY C ?d � � �� �	 ^ DY � D DA B Q @ R DS B @ U V Q ?A W D ? W DA B e XA A D Q R q XA `

` ?R R @ B ? XY ? @A B e XA A D Q R r

� � �� �!	 k ∑"	
� � �� � "	$# "	 	

� e DC D � � "	 k % G K n � nH h n & @C � �� "	 k % G K n o � nH o H h o & J# "	 	 X B B @U A Y R p @C Y e D R ] X Q Q

` D V XCY U C D @ pY e D B Q @ R DTS B @ U V Q ?A W D ? W DA B e XA A D Q R pC @] VU C D G K B @U V Q ?A W c � e DC D A @

R S ` @C V S p ?A Y DC X BY ? @ A @ B BU C R fE ' k ∏ (� ) *+ �-, c. � * f

� V @ R ?Y ? @A R @ pY e D ? @ A ?/ XY ? @A Y e C DR e @ Q `R � c10 P �| ��2 | � f c ?A B Qg e a V DC _ A D RY C U BY U C D f

� � �� �3 � �| 2 | c � fk

√

�  � c � c 2P �| ��2 | � f � � f



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe  (s,d, J=1)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe (p,f, J=1)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe (p,f, J=2)

3.10 3.15 3.20 3.25



� 	 � 	 � 	 � 	

R � � � � �g �� � � V � � � �g � �� � ` � � � �g � � � � p � 	 0 �g � �
 �

R � � � �g � � �� V � � � �g 
 
 �� ` � � � �g 
 � � � p � 	 � �g �
 
 �

R � � � �g � � � 
 V � � � �g � � � � ` � � � �g 
 � 
 � p � 	 0 �g �
 � �

R � � 0 �g � � � � V � � � �g 
 
 � � ` � � 0 �g 
 �� � p � 	 � �g �� � �

V � � � �g 
 � � � ` � 	 0 �g �
 
 � p �  � �g � �� �

V � � 0 �g � �
 � ` � 	 � �g � � � � p �  0 �g �� � �

V � 	 0 �g 
 � � � ` � 	 0 �g � � � � p �  � �g �� � �

V � 	 � �g �� �
 ` � 	 � �g � � � � p �  � �g � � 
 �

V � 	 0 �g 
 �� � ` �  � �g � � � � p � � � �g � � � �

V � 	 � �g 
 � � � ` �  0 �g � � � � p � � � � �g � � � �

` �  � �g 
 �� � p � � � �g �� � �

` �  � �g � � � � p � � � �g � � � �

� �. �- �  8 �� 8 �� � , � � � �s �8 u � � � �  �� �� s �, �. � � � � < �< <=



� �� �� �� � �� � 	
 � 	 � � �� � 0  � �
60p

57f

61p

58f

62p

59f

63p

60f

64p

61f

0.5 1.5 2.5
F

99

100

101

102

103

104

(E
/c

m
-1

)-
97

70
0

129
Xe  (I=1/2)

59f

1/2 3/2 5/2
F

102.16

102.18

102.20

exp



�� �� ��� �� �� � 	 
� � � � � � �� � �� �

� a ` ^ DC W R DC ? DR @ p Db DA � D ?R @Y @ V DR c Lk � fE

� O ��� � � k c
 V f � �0 � � � 0 � � O ��� � � Olk � m� m � m � m� � � cR J V J ` J p Jg g g f

� O�� � � � �k c
 V f � �0 � � � 0 � � O ��� � � � k � nH � O � m� � � m nH j O J n k � � � � �

Dg Wg J � � � V R DC ? DR E � V �� � � � � )� J � V � � � � � � )0 J � V �
 � � � 0 ) � J � V � �� � � � � )� J � V � � � � � � � )0

� a ` ^ DC W p @C ] U Q X E � � �� �k � c 2P �| f � �  

c � � � � � � f 0
k � c 2P �| f � �  

c � �| f 0

D D BY ?b D VC ?A B ? V X Q �U XA Y U ] A U ] ^ DC � �| c � fk
[ ! "# � 2P $| �M #

]� � 0

� � 0 � D E � c 2P � � 0 fk � � � � � � � � � B] M 1 J � c 2P� � 0 fk � �� � � � � �� � B] M 1 J

�  k � � � � � � � � 
 � � B] M 1



� DC ? DR � � � � �

� p �
 � � � 0 
 � 
 � 
 � � � �� � � � � �� � c� � f

� p � � � � � 0 
 � 
 � 
 � � � �� � � �
 
 � � c� � f

� p � � � � � � 
 � 
 � 
 � � � �� � � �
 � � � c� � f

� V � � � � � 0 � � �� � � � � � � 
 � �
 � c� � f

� V � � � � � �

{ � � �� � � � � � � 
 � � � � c� � f

� � �� � � � � � � 
 � � � � c� � f

� V �
 � � � 0 � � �� � � � � � � 
 
 � � � c� � f

� V �� � � � � � � �� � � � � � � 
 �� � � c� � f

�R � � � � � � 
 � 
 
 
 � � � � � � � � c� f

� ` � � � � � � 
 � 
 � 
 � 
 
 � � � � 
 �
 c� f

� ` �� � � � � 
 � 
 � 
 � 
 
 � � 
 � � � � c� f



� a V DC _ A D RY C U BY U C D @ pY e D ? @ A E

� c nH m o H fk � c nH f j � �|
� H

�
j � �|

�
� � H c � H j � f � L c L j � f nH c nH j � f

� L c � L � � f nH c � nH � � f

� e DC D � H k o H c o H j � f � L c L j � f � nH c nH j � f

XA ` � �| k � p @C nH � � @C L � �

c � �| J � �| E ] X WA DY ? B ` ? V @ Q D XA ` D Q D BY C ? B �U X `C U V @ Q D e a V DC _ A D V XC X] DY DC @ pY e D ? @ A f

� 0  � D � � � � D

� c10 P � � 0 f � B] M 1 � � �g �
 � c� 
 f B] M 1 � �g � � � c
 f B] M 1

� c 0 P � � 0 f � B] M 1 � � �g � � � c
 f B] M 1

� c0 P� � 0 f � B] M 1 � �g � � � � c � f B] M 1 �g � � � � c � f B] M 1

�� 	� 
�� �� �� ���� � ��� ��� �� �� �� � � � � 0 � � � �0 � � � ��



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe  (s,d, J=0)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe  (s,d, J=2)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe (d, J=3)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe (p, J=0)

3.10 3.15 3.20 3.25



1.5 2.0 2.5 3.0
v1/2

0.0

0.2

0.4

0.6

0.8

1.0

v 3/
2 (

m
od

 1
)

Xe (p,f, J=3)

3.10 3.15 3.20 3.25


