
deut l i ch s c h w ä d i e r a ls in c . G l e i c h z e i t i g t reten n e u e 
B a n d e n b e i 4 7 1 , 4 8 1 u n d 5 0 5 m/u a u f , d i e d e r P h o s -
p h o r e s z e n z d e s N a p h t h a l i n s z u g e o r d n e t w e r d e n m ü s s e n . 
Z u m V e r g l e i c h ist in e d a s P h o s p h o r e s z e n z s p e k t r u m v o n 
N a p h t h a l i n in E P A b e i 7 7 ° K w i e d e r g e g e b e n . 

A n a l o g e V e r h ä l t n i s s e w e r d e n b e o b a c h t e t , w e n n i m 
o b i g e n S y s t e m N a p h t h a l i n d u r c h P h e n a n t h r e n ersetzt 
w i r d . D i e V e r s t ä r k u n g der v e r z ö g e r t e n F l u o r e s z e n z d e s 
M e t h y l c o r o n e n s b e i 2 9 5 ° K b e i m Ü b e r g a n g v o m 2 - z u m 
3 - S t o f f s y s t e m ( b u n d c in A b b . 1 ) tritt h i n g e g e n nicht 
a u f , w e n n C h r y s e n , 2 , 3 - B e n z f l u o r e n o d e r A n t h r a c e n an 
Ste l l e v o n N a p h t h a l i n treten. — Ersetzt m a n i m S y s t e m 
B e n z o p h e n o n — P h e n a n t h r e n — M e t h y l c o r o n e n d a s letz-
tere durch 1 , 2 ; 6 , 7 - D i b e n z p y r e n , 1 , 2 ; 7 , 8 - D i b e n z a n t h r a -
c e n o d e r 1 , 2 ; 3 , 4 - D i b e n z a n t h r a c e n , so w i r d d i e verzö -
ger te F l u o r e s z e n z d e r zwe i ten G a s t k o m p o n e n t e ( 1 , 2 ; 
6 , 7 - D i b e n z p y r e n e tc . ) e b e n f a l l s n icht b e o b a c h t e t . E s ist 
o f f ens i cht l i ch , d a ß d a s P h ä n o m e n e i n e r in tens iven ver -
z ö g e r t e n F l u o r e s z e n z b e i R a u m t e m p e r a t u r in d e n v o n 
u n s untersuchten 3 - S t o f f s y s t e m e n z u m i n d e s t an z w e i B e -
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d i n g u n g e n g e b u n d e n i s t : 

T i w - T i Gl < c a . 4 0 0 0 c m " 1 

u n d T i w > S i G I I , 

w o b e i T i Gl der n i edr igs te T r i p l e t t z u s t a n d d e r 1. Gast -
k o m p o n e n t e ( N a p h t h a l i n e t c . ) u n d S i GII d e r n i e d r i g s t e 
S i n g l e t t a n r e g u n g s z u s t a n d d e r 2 . G a s t k o m p o n e n t e ( M e -
t h y l c o r o n e n etc . ) ist. — D i e A r b e i t e n w e r d e n i m H i n -
b l i ck auf d e n M e c h a n i s m u s d ieses T y p s v o n v e r z ö g e r -
ter F l u o r e s z e n z f or tgesetz t . 
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Hyperfine Structure Anomalies 
of 115Sn, 117Sn and 119Sn 

H . KRÜGER, O . LUTZ, A . NOLLE, a n d A . UHL 
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T h e h y p e r f i n e s t ruc ture a n o m a l y o f two i s o t o p e s 1 
and 2 is defined by 1A2 = Ai giz/Az gn — 1; Ax, A2 are 
the h y p e r f i n e i n t e r a c t i o n c o n s t a n t s o f the a t o m i c state 
in q u e s t i o n , <711, <712 are the n u c l e a r ^ - f a c t o r s . T h e 
v a l u e o f A is u s u a l l y g i v e n in %. 

T h e h y p e r f i n e i n t e r a c t i o n c o n s t a n t s f o r the 3 P j a n d 
3 P 2 states o f the g r o u n d state c o n f i g u r a t i o n 5 p 2 o f the 
tin i s o t o p e s 1 1 5 , 1 1 7 a n d 1 1 9 a r e k n o w n w i t h an un-
cer ta in ty o f 1 • 1 0 ~ 5 o r be t ter l a . T h e rat ios o f the gi-
f a c t o r s are o n l y k n o w n wi th a n a c c u r a c y 2 o f 1 - 1 0 - 4 . 
F u r t h e r , there i s an i n c o n s i s t e n c y in the rat ios 

gi ( 1 1 5 S n ) fgi ( " 7 S n ) a n d g i ( 1 1 7 S n ) / g i ( " » S n ) 
in the w o r k o f P R O C T O R 2 , w h i c h l e a d s to d i f f e rent 
va lues f o r the h y p e r f i n e s t r u c t u r e a n o m a l i e s in the 
p a p e r o f CHILDS a n d GOODMAN 1 a n d the r e c e n t t a b l e 
o f h y p e r f i n e s t ruc ture a n o m a l i e s , p u b l i s h e d b y COHEN 
a n d FULLER 3 : T h e s ign of the a n o m a l i e s s e e m s to re-
verse , g o i n g f r o m 115/j117 to 117A110. T h i s w o u l d b e a 
s u r p r i s i n g p r o p e r t y . 

* Reprint requests to Dr. O. LUTZ, Physikalisches Institut der 
Universität Tübingen, D-7400 Tubingen, Gmelinstraße 6. 

T h e r e f o r e w e h a v e m e a s u r e d the rat ios o f the L a r -
m o r - f r e q u e n c i e s o f 1 1 5 S n a n d 1 1 7 S n a n d o f 1 1 7 S n a n d 
1 1 9 S n wi th h i g h e r a c c u r a c y . B e c a u s e the natura l a b u n -
d a n c e o f n 5 S n is o n l y 0 . 3 3 % , the N M R s i g n a l is ve ry 
smal l . T h i s is the r e a s o n f o r the f a i l u r e o f an a c c u r a t e 
m e a s u r e m e n t o f r ( n 5 S n ) / r ( 1 1 7 S n ) . 

T h e N M R s igna ls o f the three tin i s o t o p e s h a v e 
b e e n o b s e r v e d with a B r u k e r B - K R 3 2 2 s p u l s e s p e c t r o -
meter ( f o r the use o f a p u l s e s p e c t r o m e t e r f o r m e a s u r -
ing L a r m o r f r e q u e n c i e s see f o r e x a m p l e b y SCHWENK 4 ) 
in a m a g n e t i c f ie ld o f 1 8 . 0 7 k O e , w h i c h is h e l d c o n -
stant w i th the aid o f a 7 L i N M R p r o b e 5 . 

B e c a u s e all these t in i s o t o p e s h a v e t h e n u c l e a r sp in 
7 = 1 / 2 , they h a v e l o n g re laxat i on t imes . T h e r e f o r e a 
s p e c i a l t e chn ique , the s o - c a l l e d q u a d r i g a f o u r i e r trans-
f o r m s p e c t r o s c o p y of SCHWENK 6 w a s u s e d . T h e s i gna l s 
w e r e e n h a n c e d b y a H e w l e t t - P a c k a r d s i g n a l a n a l y z e r 
5 4 8 0 A a n d the F o u r i e r t r a n s f o r m a t i o n w a s c o m p u t e d 
o n the C D C 3 3 0 0 o f the R e c h e n z e n t r u m d e r Univers i tä t 
T ü b i n g e n . T h e L a r m o r f r e q u e n c i e s o f each p a i r , 1 1 5 S n , 
1 1 7 S n a n d 1 1 7 S n , 1 1 9 S n w e r e m e a s u r e d a l t e rnate ly in the 
s a m e p r o b e o n l y b y v a r y i n g the r a d i o - f r e q u e n c y . 
T a b l e 1 s h o w s the L a r m o r f r e q u e n c i e s , the l i n e w i d t h s , 
m e a s u r i n g t imes and the p r o b e , wh i ch w a s used . F o r 
the w e a k N M R s ignal o f 1 1 5 S n a s igna l to n o i s e rat io o f 
2 0 w a s achieved . T h e l i n e w i d t h s o f the t in r e s o n a n c e 
in a s a m p l e o f 7 m m i n n e r d i a m e t e r a r e p a r t l y d u e to 
the i n h o m o g e n e i t y o f the m a g n e t i c f ie ld a n d par t l y 
d u e to the s p e c i a l t e chn ique which w a s u s e d 6 . M o r e 
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Table 1. Experimental conditions employed for recording the 
tin resonances at a field of 18.07 kOe and (28 ± 3) ° C . 

nucleus Larmor line width measuring probe 
frequencv time 

M H z Hz min 

n 5 S n 25.161 100 11.0 aqueous solu-
117Sn 27.401 100 5.2 tion of tin-
1 1 9Sn 28.677 100 5.2 dichlorid * 

* 14.1 mol-% SnCl2 , 3.7 mol-% HCl, 82.2 mol-% H , 0 . 

than 4 0 m e a s u r e m e n t s o f the rat ios h a v e b e e n d o n e 
at d i f f e r e n t days . 

T h e resul ts are 

v ( 1 1 5 S n ) lv ( 1 1 7 S n ) = 0 . 9 1 8 2 3 4 1 ( 6 ) , 
y ( 1 1 7 S n ) / v ( 1 1 9 S n ) = 0 . 9 5 5 5 2 8 7 ( 6 ) . 

A l l the m e a s u r e d rat ios l ie wi th in the g iven l imits o f 
e r ror . F r o m the w o r k o f PROCTOR 2 the f o l l o w i n g ra-
t ios are d e r i v a b l e : 

v ( 1 1 7 S n ) fv(U9Sn) = 0 . 9 5 5 5 7 ( 1 0 ) , 
v ( 1 1 7 S n ) / v ( 1 1 9 S n ) = 0 . 9 5 5 8 6 ( 1 0 ) 

a n d r ( 1 1 5 S n ) / r ( 1 1 7 S n ) = 0 . 9 1 7 9 4 ( 9 ) . 

O n l y t h e first is in a g r e e m e n t wi th in the l imits o f error . 
F r o m MCFARLANE 7 , v ( 1 1 7 S n ) /Y ( 1 1 9 S n ) = 0 . 9 5 5 5 2 8 5 
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c a n b e c a l c u l a t e d . T h i s v a l u e is in g o o d a g r e e m e n t 
wi th o u r s ; M c F a r l a n e g ives n o e r r o r . 

U s i n g the ^ - f a c t o r s o f CHILDS a n d GOODMAN LA , 
the h y p e r f i n e s t ruc ture a n o m a l i e s in the 3 P I a n d 3 P 2 

states h a v e b e e n c a l c u l a t e d . T a b l e 2 s h o w s the results . 
T h e a b s o l u t e size is a b o u t ten t i m e s s m a l l e r than in the 
w o r k of CHILDS a n d GOODMAN 1 , w h o h a v e u s e d the 
va lues o f PROCTOR 2 . T h e r e is n o reversa l o f s ign , 
g o i n g f r o m N5A117 to 1 1 7zl 1 1 9 . 

Table 2. Hyperfine structure anomalies of tin isotopes using 
the -factors quoted. 

isotopic pair state A in % * AJA2 Ref . 

1 1 5Sn, 1 1 7Sn 3 P t 0 .0034 (10 ) 0.918 2652 (92) 1, la 
1 1 5Sn, 117Sn 3 P„ - 0 . 0 0 0 3 ( 1 0 ) 0.918 2 3 1 5 ( 9 2 ) 1, la 
117Sn, 1 1 9Sn 3PX 0 .0049 (10 ) 0.955 5 7 5 3 ( 9 6 ) 1, la 
117Sn, 1 1 9Sn 3 P 2 - 0 . 0 0 0 9 ( 1 0 ) 0.955 5205 (96) 1, la 

* The uncertainties of A are obtained by taking the square 
root of the sum of the squares of the uncertainties quoted 
for the parameters entering into the calculation. 
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