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Abmact The d i r e c t i o n a l  c o r r e l a t i o n  o f  c o i n c i d e n t  y - t r a n s i  t i o n s  i n  
l Z 9 ~ e  has been measured f o l l o w i n g  t h e  6 d e c a y  o f  " ' ~ b  (Tl/,=4.4h) 
u s i n g  a  G e ( ~ i ) - N a l  ( T I )  g a m a  spectrometer .  The measurements w e r e  c a r -  
r i e d  o u t  f o r  9 gamma cascades r e s u l  t i n g  i n  t h e  d e t e r m i n a t i o n  o f  
m u l t i p o l e  m i x i n g  r a t i o s  6 ( ~ 2 / ~ 1 )  f o r  10 y - t r a n s i t i o n s .  The p resen t  re -  
s u l t s  suggest a s p i n  assignment o f  7/2 f o r  the  760 keV, 1228 keV and 
1843 keV l e v e l s  and con f  i rm severa1 p rev ious  assignments t o  o t h e r  l e v e l s  
i n  l Z 9 ~ e .  

1. INTRODUCTION 

The low l y i n g  energy l e v e l s  o f  odd mass t e 1  l u r i u m  i s o t o p e s  
1 2 5 - 1 2 9  Te  a r e  q u i t e  s i m i l a r  i n  many aspects  and have rece ived  con- 

s i d e r a b l e  a t t e n t i o n  through exper imenta l  as  w e l  1 as  t h e o r e t  i c a l  

s t u d i e s .  A number o f  these l e v e l s  i n  1 2 5 ~ e  and 12'Te have f a i r l y  w e l l  

e s t a b l i s h e d  s p i n  and p a r i t y  assignments from prev ious  s t u d i e s .  S i m i l a r  

assignments a re ,  however, l e s s  d e f i n i  t e  i n  t h e  case o f  lZ9Te.  A complete 

rev iew o f  t h e  exper imenta l  work on t h e  "'Te l e v e l s  i s  g i v e n  i n  r e f e r -  

ente 1 ,  Resu l t s  o f  t h e  d i r e c t i o n a l  c o r r e l a t i o n  measurements f o r  a  num- 

b e r  o f  gamma cascades i n  l Z 7 T e  have been p u b l i s h e d  r e c e n t l y 2  Here we 

r e p o r t  s i m i l a r  measurements f o r  the  gamma cascades i n  '"Te w i t h  a  v iew 

t o  p r o v i d e  more d e f i n i  t e  s p i n  assignments t o  t h e  e x c i  t e d  s t a t e s  o f  ' " ~ e  

and t o  o b t a i n  m u l t i p o l e  m i x i n g  r a t i o s  f o r  some o f  t h e  y - t r a n s i t i o n s  i n  

t h i s  nuc leus.  To o u r  knowledge t h e r e  a r e  no p rev ious  angular c o r r e l a t i o n  

measurements r e p o r t e d  i n  t h i s  nuc leus.  The p resen t  measu  r e m e n t s  were 

c a r r i e d  o u t  f o r  t h e  '''Te gamma rays f rom the  8- decay o f  1 2 9 ~ b ( ~ 1 / ,  = 

= 4.4h) u s i n g  an au tomat i c  ~ e ( ~ i ) - ~ a l  ( T I )  spect rometer .  

* ~ r e s e n t  address: Departamento de ~ Í s i c a ,  Un ive rs idade  Federa l  de São 

Car los ,  São Car los ,  13560 , SP, B r a s i l  
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2. EXPERIMENTAL 

The rad ioac t i ve  s o u r c e s  o f  I 2 ' s b  w e r e  p r o d u c e d  b y  t h e  

' 30~e (y ,p )  l Z 9 s b  reac t i on  using a na tu ra l  t a rge t  fo l lowed by a chemical 

separat ion o f  antimony from te1 lurium, Approximately 8 g o f  te1 lu r ium 

metal powder were i r r a d i a t e d  f o r  10 hours wi t h  the bremsstrahZu~zg f rom 

the 30 MeV e lec t ron  beam o f  the l i n e a r  acce lera tor  a t  the I n s t i t u t e  o f  

Physics o f  the Un ive rs i t y  o f  São Paulo. Soon a f t e r  t h e  i r r a d i a t i o n ,  

antimony a c t i v i t y  was chemical ly  separated from t e l l u r i u m  and p u r i f i e d  

using a procedure s i m i l a r  t o  the one described by ~ b e c a s s i s ~ .  F i n a l l y ,  

the p r e c i p i t a t e  o f  Sb2S3 was dissolved i n  two drops o f  d i 1 u t e d  NaOH 

s o l u t i o n  and t rans fer red t o  the l u c i t e  sample holder.  The chemical sep- 

a r a t i o n  took approximately 25 min. 

The Y spectrometer consisted o f  the combination o f  a 45 cm 

t rue  co-axia l  Ge(Li) de tec tor  and a 7.6 cm x 7.6 cm Nal (T I )  d e t e c t o r .  

The automatic spectrometer and the associated e lec t ron i cs  used iin the 

exper imenrs have been descr i  bed e a r l  i e r 4 .  The measurements were c a r r i e d  

out  a t  angles from 90' t o  270' i n  steps o f  30°. Angular posi t i o n  o f  the 

movable Nal (T I )  de tec tor  changed every 20 min. and the count ing from a 

s i n g l e  source was f o r  a per iod  o f  approximately 10 h a f t e r  which a new 

source was prepared, A t o t a l  o f  70 sources were used f o r  the e n t i r e  ex- 

periment. 

The s i n g l e  channel anal yser (SCA) windows (-50 keV wide) were 

s e t  t o  inc lude the photopeaks a t  359, 684, (773 + 813), 966 and  1261, 

keV i n  the Nal(T1) de tec tor  spectrum. The i n t e n s i t i e s  o f  the co inc ident  

y rays were measured from the ~ e ( L i )  de tec tor  spectra a t  var ious angles 

and these were cor rec ted f o r  the random coincidences and t h e  sou  r c e  

decay dur ing  measurements. The random co i  ncidences were measured separ- 

a t e l y  f o r  each gate s e t t i n g ,  The e f f e c t s  o f  Compton scat te red r a d i a t i o n  

of h igher  energy co inc ident  y rays i n e l u d e d  i n  the window se t t i ngsa re  

n e g l i g i b l e  f o r  the 295-359, 523-684, 915-813, 1030-813, 761-966,876-966 

and 1261-359 keV cascades (see the d e t a i l e d  decay scheme r e f . 1 ) .  In t he  

case o f  the 684-545 keV cascade measured from the 684 keV gate and o f  

the 773-545 keV cascade measured f rom the (773 + 813) keV gate se t t i ng ,  

the e f f e c t s  o f  Compton scat te red r a d i a t i o n  were determined by s e t t i n g  

narrow gates (-20 keV w i de) around 725 keV and 820 keV respect i v e l  y and 
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measuri ng t h e  coincidence spectra.  These e f f e c t s  were proper l  y taken 

i n t o  cons idera t ion  i n  the ana lys is .  

The angular c o r r e l a t i o n  c o e f f i c i e n t s  Akk were determined by a 

l eas t  square f i t t i n g  procedure i n  the usual manner and cor rec ted fc i - the 

f i n i t e  s o l i d  angle e f f e c t s  o f  the d e t e c t o r ~ ~ ' ~ .  These c o e f f i c i e n t s  were 

f u r t h e r  analysed f o r  the sp in  assignments t o  the l eve l s  i n  1 2 ' ~ e  and y -  

-ray m ix i  ng r a t i o s  6 ( ~ 2 / ~ 1 )  . The convention o f  Krane and s t e f f e n 7  has 

been used throughout t h i s  work f o r  the phase o f  the mix ing  r a t i o ,  

3. RESULTS 

The y-ray spectrum i n  the decay o f  12'sb o b t a i n e d  w i  t h  the 

~ e ( ~ i )  de tec tor  i s  shown i n  f i g .  I (a ) .  The presence o f  some o f  the strong 

y- rays from the decay o f  ' 2 7 ~ b  was not ices  both i n  the d i r e c t  as w e l l  as 

i n  the  coincidence spectra,  however, they d i d  not  i n t e r f e r e  i n  the pre- 

sent measurements. Figure 2(d) shows the y spectrum from the Na I (T 1 ) 

de tec tor  w i t h  the  gate s e t t i n g s  ind ica ted.  Typical  examples o f y s p e c t r a  

observed i n  coincidence wi t h  the photopeaks a t  359, 684, (773+813), 966 

and 1261 keV are shown i n  f i gs .  I (b) , 1 ( c ) ,  2(a) ,  2(b) and 2(c) respec- 

t i v e l y .  They represent p a r t i a 1  measurements, Figure 2(c) i s  the co inc i -  

dente spectrum recorded wi t h  a 88 cm3 hyperpure Ge detector  whi ch became 

a v a i l a b l e  a t  a l a t e r  stage i n  the experiment. The d i  r e c t i o n a l  cor re-  

l a t i o n  c o e f f i c i e n t s  Akk cor rec ted f o r  the f i n i t e  s o l i d  angle e f f e c t s  o f  

the detectors are  given i n  t a b l e  1 .  Typical  r e s u l t s  o f  some o f  the d i -  

r ec t i ona l  c o r r e l a t i o n  measurements a re  shown i n  f i g .  3 .  The data p o i n t  
o a t  90 has been normalized t o  u n i t y  i n  each case and the s o l i d  curve i s  

the l eas t  square f i t  o f  the experimental data t o  the func t i on  

sented 

analys 

92 

i n  t a b l e  2. 

i s  as a func 

A p a r t i a  

The mu l t i po le  mix ing  r a t i o s  f o r  the gama t r a n s i t i o n s  a l o n g  

w i t h  the sp in  sequence found t o  be most cons is ten t  w i t h  the observed di- 

r ec t i ona l  c o r r e l a t i o n  data anti the r e s u l t s  o f  previous s tud ies  a re  pre- 

The mix ing  r a t i o s  were determined by  t h e  u s u a l  X2  

t i o n  o f  6 f o r  the  se lec ted sp in  sequence. 

1 energy leve1 scheme o f  I z 9 ~ e  taken from r e f .  1 and 
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Fig.2 - y- ray spectra observed i n  coincidence w i t h  the photopeaks a t  

813 + 773 keV (a) 966 keV (b) and 1261 keV ( c ) .  I n  the i nse t  i s  shown 
the d i r e c t  y- ray spectrum observed wi t h  the Na1 (TI) de tec tor  w i t h  the 
gate pos i t i ons  ind ica ted (d ) .  
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Table 1 - Resul t s  o f  D i rec t i ona l  Co r re la t i on  Measurements o f  Transi  t i o n  

i n  l Z 9 ~ e  

Gat i ng Trans- Gamma Cascade s i t i o n  A2 2 

(keV) (keV) 

showing on l y  y - t r a n s i t i o n s  re levent  t o  t h i s  study i s  presented i n  f i g .  

4. The s p i n  and p a r i t y  assignments t o  the l eve l s  inc luded i n  t h i s  f i g -  

u re  a re  those cons is tent  w i t h  the present r e s u l t s  and o ther  a v a i l a b l e  

data. 

Spins and p a r i t i e s  of the ground s ta te ,  the isomeric s t a t e a t  

106 keV and the second exc i  ted  s t a t e  a t  181 keV a r e  q u i t e  w e l l  estab- 
+ 

1 ished as 3/2+, 11/2- and 1/2 respec t i ve l  y f rom previous studié:sl , ~ h e  

sp in  and p a r i t y  o f  o ther  l eve l s  and the  r e s u l t s  o f  present d i rec: t ional  

c o r r e l a t i o n  measurements a re  discussed below. 

The 465 keV leve l  

This l eve l  was not  observed i n  nuclear r e a c t i o n s  s u c h  as  

(d ,p )899  and ( t , d ) l 0  bu t  was assigned as 9/2- i n  t h e  p r e v i o u s  decay 

s t ~ d i e s " " ~ .  Odd mass Te systematics s t rong l y  support t h i s  assignment 
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Fig.3 - D i rec t i ona l  c o r r e l a t i o n  curves f o r  some 
gamma cascades t y p i c a l  o f  intense t r a n s i t i o n s  
(a) ,  intermediate i n tens i  t y  t r ans i  t ions (b) and 
(c) , and weak t rans i  t i ons (d) . Sol i d curves are  
the l eas t  square f i t s  t o  the polynomial ~ ( 0 )  = 

1 + 422P2 (COS 0 ) + Ab4P4 (cos 0 ) . 

as both ' " ~ e  and l Z 7 ~ e  have w e l l  establ ished 9/2- s ta tes  a t  321 kev13 

and 431 kev2'14 respec t i ve l y .  The angular c o r r e l a t i o n  r e s u l t s  o f  the 

1261-359 keV and 295-359 keV cascades are  cons is tent  w i t h  t h e  a b o v e  

assignment. Furthermore, w i t h  the sp in  and p a r i t y  o f  9/2+ f o r  the 1727 

keV leve l  ', the 1261-359 keV cascade has the sequence 9/2+(1) 9/2-(1,2) 

11/2-. The mix ing r a t i o  o f  the 359 keV t r a n s i t i o n  was determined t o  be 

6(359) = - 10.8 ? 0.5 o r  -0.02 I 0.01. 

The 545 keV leve l  

The sp in  and p a r i  t y  of t h i s  l eve l  i s  known t o  be 5/2+ l .  Two 

gamma cascades, 684-545 keV and 773-545 keV, were measured i n  the pre- 
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Table 2 - Mul t ipo le  Mixing Ratios of  y Transit ions i n  1 2 ' ~ s  

Mixed 
Gamma Cascade Spi n Sequence Transi t i o n  Mixing Rat io  
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F ~ C J . ~  - Pa r t i a1  decay scheme o f  l Z 9 s b  t o  the l eve l s  i n  1 2 ' ~ e .  

sent study. Although the th ree y - t r a n s i t i o n s  involved i n  these cascades 

have mixed m u l t i p o l a r i t i e s ,  the  mix ing r a t i o  o f  the 545 keV t r a n s i t i o n  

should be independent o f  rhe  cascade. The poss ib le  sp in  assignments o f  

the 1228 keV and 1317 keV leve l s  are  7/2 o r  9/211'12 and 5/2 o r  7/2 ' 
respect ive ly .  These p o s s i b i l i t i e s  were tes ted by comparing the exper- 

imental angular co r re la t i ons  o f  the two cascades w i t h  the theo re t i ca l  

p red i c t i ons  i n  a computer search program, using the  usual X2 ana lys is  

sub- routine. The ca l cu la t i ons  took i n t o  account the sp in  sequences men- 

t ioned above and a11 poss ib le  combinations o f  the mix ing  r a t i o s  f o r t h e  

three t r a n s i  t i o n s .  I t was poss ib le  t o  e x t r a c t  a value o f  6(545) which 

gave a simultaneous best  f i t  t o  the experimental data o f  both cascades 

as wel i as the corresponding values o f  6(684) and 6(773). The ana lys is  

of the 684-545 keV cascade f u r t h e r  ind ica ted t h a t  a sp in  assignment o f  
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7/2 i s  p re fe r red  over 9/2 f o r  the  1228 keV leve l .  The r e s u l t s  a re  sum- 

marized i n  t a b l e  2. As w i l l  be seen l a t e r  a  7/2 sp in  assignment f o r  

the 1228 keV leve l  i s  a l s o  ind ica ted according t o  the r e s u l t s  o f  the 

523-684 keV cascade, 

The 760 keV leve l  

A l og  f t  value of 7.9 f o r  the beta decayl and thede- ex i ta t ion  

t o  the  negat ive p a r i t y  l eve l s  b e l w  l i m i t  the sp in  and p a r i t y  o f  t h i s  

l eve l  t o  7/2- o r  9/2-. Results o f  the gama cascade 295-359 keV were 

analysed wi  t h  the 7/2 and 9/2 sp in  values f o r  the 760 keV leve l  and the 

known values o f  the mix ing  r a t i o  6 ( 3 5 9 ) ,  - 10.8 + 0.5 o r  - 0.02-+0.01, 

determined from the 1261-359 keV cascade resu l  t s .  A much b e t t e r  f i t  t o  

the data was obtained w i t h  the 7/2 value. The e x i s  t e n c e  o f  i j i m i l a r  

l eve l s  a t  525 keVand 631 keV i n  1 2 5 ~ e  and l Z 7 ~ e ,  respect ive ly ,  w i t h  

known sp in  and p a r i t y  o f  7/2- 13 '16  a l so  suggests t h i s  assignment f o r  

the 760 keV leve l  i n  lZ9Te.  

The 813 keV l e v e l  

+ 
Th i s  l eve l  has been prev i  ously assigned as 7/2 o r  9/2-' l .  The 

+ 
l eve l  decays t o  the ground s t a t e  (3/2 ) w i t h  a  s t rong y - t r a n s i t i o n  and 

t o  the 545 keV leve l  (5/2+) w i  t h  a  much weaker t r a n s i  t ionl. The 9/2+ 

assignment t o  t h i s  l eve l  can be ru led  out  because t h i s  would imp ly tha t  

the p re fe r red  mode o f  the l eve l  de- ex i t a t i on  i s  through a  M3 i r a t h e r  

than an E2 t r a n s i t i o n ,  and soch an observat ion i s  not  cons is ten t  w i t h  
+ 

the known systematics. The 7 / 2  sp in  assignment i s  there fore  suggested. 

Levels w i t h  s i m i l a r  decay cha rac te r i s t i cs  a re  observed a t  636 and 686 

keV i n  l Z 5 T e  and ' " ~ e  respect ive ly .  Two gamma cascades, 915-813 keV 

and 1030-813 keV, i nvo l v ing  t h i s  l eve l  were measured i n  t h i s  study and 

served t o  def ine  the spins o f  the 1727 keV (9/2) and 1843 keV ( 7 / 2 )  

l eve l s  as w i l l  be discussed l a t e r .  

The 966 keV l e v e l  

A  s p i n  and p a r i t y  o f  5/2+ i s  k n w n  f o r  t h i s  levell.Two gama 

cascades, 761 -966 keV and 876-966 keV, were measured i n v o  l v  i ng t h  i s  
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s t a t e  as the intermediate l e v e l ,  With the 1727 keV leve l  sp in  as 9/2+', 

the 761 keV t r a n s i t i o n  i s  E2, Analysis o f  the r e s u l t s  o f  the 761-966 keV 

cascade furnished 6(966) = - 5,93 + 1.70 o r  0.12 + 0.04. These6values 

were used t o  ob ta in  the mix ing  r a t i o  o f  the 876 keV t r a n s i  t i on  f ran the 

measured Akk values o f  the 876-966 keV cascade, as given i n  t a b l e  2. 

The 1228 keV leve l  

This l eve l  has not  been observed i n  nuclear r e a ~ t i o n s ' - ' ~ ;  

however, decay s t ~ d i e s ' " ' ~  l i m i t  the  sp in  and p a r i t y  o f  t h i s  l eve l  t o  

7/2+ o r  9/2+. The l eve l  i s  i n i  t i a 1  o f  the 684-545 keV cascade and in -  

termediate o f  the 523-684 keV cascade measured i n  t h i s  study. W i  t h  the 

al ready known sp in  and p a r i t y  o f  5/2+ fo r  the  1752 keV leve l l  r e s u l t s  

o f  the 523-684 keV cascade r u l e  out  the 9/2+ assi  gnment f o r  the 1228 keV 

leve l  ( f o r  the 5/2+(2) 9/2+(2) 5/2+ sequence, A22 ( theoret ical )=0.2186 

whereas App (experimental) = 0 .O90 + 0.043) . Resul t s  o f  the 684-545 keV 

cascade have a1 ready been discussed before  and they a l ç o  i nd  i c a t e  a 

preference f o r  the 7/2 assignment over the 9/2. 

The 1318 keV leve l  

The sp in  o f  t h i s  l eve l  has been suggested as 5/2 o r  7 /2 l  wi t h  

no i n d i c a t i o n  o f  p a r i t y .  The p a r i t y  o f  the l eve l  i s  most problably posi- 

t i v e  as there  i s  no decay t o  any o f  the negat ive p a r i t y  l eve l s  below. 

The resu l  t s  o f  the 773-545 keV cascade were unable t o  b e  t t e r  d e f  i ne 

the s p i n  o f  the 1318 keV l e v e l .  

The 1727 keV leve l  

8 - 1 0  . 
T h i s l e v e l h a s n o t b e e n o b s e r ~ e d i n n u c l e a r r e a c t i o n s  , 

however, based on the decay s tud ies"  'I2, a 9/2' sp in  and p a r  i t y was 

assigned t o  i t1 . AI though the resu l  t s  o f  the 1261 -359 keV and 761-966 

keV cascade are  unable t o  d i sc r im ina te  between the  7 / 2  o r  9 / 2  s p i  n 

values f o r  t h i s  l e v e l ,  the r e s u l t s  o f  the 915-813 keV c a s c a d e  favor  

the  9/2 assignment ( f i g s .  5 and 6 ) .  A l a r g e r  161 value f o r  the 915 keV 

t r a n s i t i o n  i s  no t  compatible w i t h  the measured A,,,,. 
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F i g . 5  - The p a r a m e t r i c  p l o t s  o f  A Z 2  v s  A44 as a f u n c -  
t i o n  o f  8 f o r  t h e  s p i n  sequences  7 / 2 ( 1 , 2 )  7 / 2 ( 2 )  3 / 2  
a n d  9 / 2 ( l  ,2 )  7 / 2 ( 2 )  3 / 2 .  The e x p e r i m e n t a l  (Az2 ,  A b k )  
p o i n t s  a r e  shown w i t h  e r r o r  b a r s  ( a )  1030- 813 k e v c a s -  
cade ,  b )  915- 813 keV c a s c a d e .  

The 1752 keV leve l  

The s p i n  and p a r i t y  o f  t h i s  l eve l  i s  5/2+ ', der ived both from 

the (t,d)1° reac t i on  data and the decay ~ t u d i e s " " ~ .  The r e s u l t  o f  

the 523-684 keV cascade measured i n  the present study i s  not  incons is t-  

ent  w i t h  t h i s  assignment bu t  i n  i t s e l f  cannot r u l e  ou t  o ther  poss ib le  

sp in  values. The mix ing  r a t i o  o f  the 523 keV t r a n s i t i o n  was ca lc t i la ted  

using the al ready known value of 0(684), namely - 1.10 + 0.15. 
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The 1843 keV level 

Decay çtudies limit the spin and parity of this level to 7/2+ 

or 9/2"'>12. Whereas the resul ts of the 876-966 keV gamma cascade are 

consistent with either of the assignments, the results of the 1030-813 

keV cascade have a better agreement wi th the 7/2 spi n value (see f igs. 

5 and 6). The mixing ratio of the 1030 keV transition was determined 

as 6(1030) = 0.62 2 0.02. The other solution of 161 would require a 

large A 4 4 ,  in disagreement with the measured value and therefore not 

considered. 

315-813 CASCAM 11 \ - 1 91'2-712-3/2 
030-813 CASCADE 

Fig. 6 - Comparison of the 
experimental and calculated 
values for the angular cor- 
relation of the 1030-813 and 
91 5-813 keV gamma cascades . 
The curves are for the 7/2 
and 9/2 spin values for the 
1843 keV and 1727 keV levels. 
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4. DISCUSSION 

As mentioned e a r l i e r ,  remarkable s i m i l a r i t i e s  and sy:;tematic 

va r i a t i ons  i n  the l eve l s  o f  both even-and odd-mass Te nuc le i  have re-  

ceived considerable experimental as w e l l  as t heo re t i ca l  at tent ion.This,  

i n  pa r t ,  i s  due t o  a  la rge number o f  s tab le  isotopes o f  Te a v a i l a b l e  

f o r  s tud ies  í n  a  v a r í e t y  o f  nuclear react íons as w e l l  as t o  many types 

o f  s tud ies  using rad ioac t i ve  parent  nuc le i  which a re  r e l a t i v e l y  e a s i l y  

prepared. I n  a d d i t i o n  t o  t h i s ,  r e l a t i v e  s i m p l i c i t y  o f  ca l cu la t l ons  f o r  

nucl ides near a  c losed s h e l l  has a l s o  permi t ted  a  v a r i e t y  o f  t h e o r e t i -  

c a l  s tud ies  i n  Te n u c l e i .  Such s tud ies  have revealed a  g e n e r a l  v i -  

b ra t i ona l  desc r i p t i on  o f  the  even-even nuc l ides  and some eviderice t h a t  

severa1 o f  the low l y i n g  l eve l s  o f  odd-mass isotopes r e s u l t  from the 

coupl i ng o f  s  i n g l e  p a r t  i c l e  s ta tes  t o  the even-even core. 

I n  a simple s h e l l  model treatment the lowest energy o r b i t a l s  

a v a i l a b l e  t o  the odd neutron i n  1 2 5 - ' 2 9 ~ e  nuc le i  a re  2 d3/2,  3 sIi2 and 

l h 1 1 / 2  
i n  agreement w i t h  the experimental observat ions.  Higher energy 

p o s i t i v e  and negat ive p a r i  t y  l eve l s  a re  thought t o  r e s u l t  mainly from 
+ 

iheguas i -pa r t i c l e  phonon coup l ing  such as 21 @ d , ,  2 @ slIz and 
+ 

2, @ hllI2 i n  a d d i t i o n  t o  the  g and d  ho le  s ta tes .  I t  might  be 
7 /2  5 1 2  

i n t e r e s t  ing  t o  compare the l eve l s  o f  1 2 9 ~ e  wi t h  those observed i n  1 2 ' ~ e  

and lZ7Te;  and, as i t  may be seen f rom f i g u r e  7, there  i s  esser i t ia l ly  a  

one t o  one correspondence between the l eve l s  up t o  about 1.2 MeV. Apart f rom 

the lowest th ree ra the r  pure l e v e l s  t he re  appears t o  be a  general s h i f t  

o f  -100-200 keV towards h igher  energies i n  the p o s i t i o n  o f  the l eve l s  

as p a i r s  o f  neutrons a re  added successively to  l Z 5 ~ e .  Th is  maybe q u i t e  

reasonable i f  these l eve l s  conta in  s i g n i f i c a n t  components o f  phonon i n  
+ 

t h e i r  wave f u n c t i o n  as the  energy o f  the  2, s t a t e  i n  the  even Te nu- 

c l e i  r i s e s  from 603 keV i n  12?e t o  666 keV i n  l Z 6 T e  and t o  743 keV i n  
128Te 1 5  Furthermore, the  l o f  f t  values f o r  t he  beta feeding o f  the 

1 , 1 3 , 1 6  
l eve l s  and y- de- ex i ta t ion  are  a l s o  q u i t e  s i m i l a r  

By consider ing a  p a i r i n g  p lus  quadrupole f o rce  i n t e r a c t i o n  

core, K i s s l  inger and ~o rensen"  were ab le  t o  ob ta in  

exc i t ed  s ta tes  o f  these nuc le i  i n  f a i r  a g r e e m e n t  

leve1 scheme. A s i g n i f i c a n t  f a i l u r e  o f  t h e i r  mode l  

w i t h  the spher ica l  

the spectra o f  the 

wi t h  the observed 
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F i  7 - S y s t e m a t i c s  o f  the low- ly ing  energy l e v e l s o f  
1z41129Te populated i n  the beta decay o f  r e s p e c t i v e  Sb 
i sotopes . 

was, however, the lack  o f  a pred ic ted 9/2- s t a t e  which i s  observed a t  
low energies i n  these nuc le i  and has long required a more complex de- 

s c r i p t i o n .  Such s ta tes  have been described as th ree q u a s i - p a r t i c l e  

s ta tes  (hlll2) 9/2- by K i ss l  inger18 and the measured g- fac to rs  as w e l l  

as the E2/M1 mix ing r a t i o s  o f  the 9 / 2 - +  11/2- t r a n s i t i o n s  i n  l Z 5 T e  

and 1 2 7 ~ e  a re  found t o  agree w i t h  such a d e s ~ r i ~ t i o n ~ " ~ ' ~ ' .  

Although spins and p a r i t i e s  o f  a number o f  l eve l s  i n  12'~eand 

1 2 7 ~ e  were we l l  es tab l  ished from previous studies,  1 i t t l e  was known 

about the 12'Te l eve l s .  Results o f  the present i nves t i ga t i on  s u g g e s t  

t ha t  the spins o f  l eve l s  a t  760 keV, 1228 keV and 1843 keV a re  a11 7/2 

and conf i rm the previous assignments o f  severa1 o ther  l eve l s .  I n  ad- 

d i t i o n ,  the mix ing r a t i o s  f o r  a number o f  y - t r a n s i t i o n s  i n  12'Te have 
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been d e t e n i n e d .  A la rge E2/M1 mix ing  r a t i o  f o r  the 359 keV 9/2.-+11/2- 

t r a n s i t i o n  i s  cons is ten t  w i t h  the suggested t h r e e  q u a s i  - p a r t i c l e  

naturel* o f  the 465 keV leve l  i n  analogy w i t h  s i m i l a r  l eve l s  i n  1 2 5 ~ e  

and 12'Te. ~ i t h  the y-ray m u l t i p o l e  mix ing  r a t i o s  a v a i l a b l e  f o r  a num- 

ber o f  t r a n s i t i o n s  i n  1 2 5 " 2 9 ~ e  nuc le i ,  we hope atternpts can  now be 

made f o r  t heo re t i ca l  ca l cu la t i ons  o f  these q u a n t í  t i e s  i n  o r d e r  t o  

f u r t h e r  e luc ida te  the  l eve l  s t r u c t u r e  o f  these n u c l e i .  
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Resumo 

A c o r r e l a  ão angular d i rec iona l  para t ransições gama co inc i -  
dente no n I c l e o  de "'Te f o i  medido a p a r t i r  do decaimento i3 do " ' ~ b  
&h = 4.4 h) usando espectrÔmetro de ~ e ( ~ i ) - ~ a l ( T l ) .  Foram r e a l i z a -  
das medidas para 9 cascatas gamas resul tando na determinação de mistu-  
ras mul t i polares 6 ( E 2 / ~ 1 )  para 10 t ransições no '"Te. Os presentes re- 
sul tados sugerem sp in  de 7/2 para os n í ve i s  a 760 keV, 1228 keV e 1843 
keV além de conf i rmar os valores de sp in  para out ros  n í v e i s  no " ' ~ e .  


