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U4 U4 . The decay schemes of Sb (93 sec) toTe as studied by 

l ) 12 8 ( ) 12 8 . Vanhorenbeeck and of Sb 10~8 min to Te as studied by · , del 1~mol 

and Colard 2 ) are shown in Slides l and 2. They involve two y -ray triple 

caacadesa 505- 645 - 603 keVin Te124 and 320. - 754 - 754 keVin Te128• It is 

likely 1 •2) that the levels at 1.248 keV in Te124 and lo508 keV in Te128 have 

spin 4. We have measured the angular correlations for these 2 triple cascades 

in order to confirm this point and to obtain indications on the spin of the 

upper levels of the cascades, at lo753 keVin Te124·and lo828 keVin Te126• 

The angular correlation apparatus involves tw~ 2" x 2" Nai (Tl) 

cr,atals with conical lead shields in order to present counter-to-counter 

scattering. The sourca-to-detector distance is 4n. The electronics includes a 

fast-slow coincidanoe circuit with a resolving time& 2 r - .20 n/ sac. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



'\ 

. ' 

- 2 -

The spectrtim in the movable detector, in coincidence with a part of 

the spectrum in the stationary detector selected by a single channel pulse · 

height analyser, is registered with a TMC 400 channels analyser, for 3 angles 

betwee.n the 2'detectors, 90°,·1)5° and 160°. · 

124 . 
. , The isomeric state Sb . ( 93 sec) is prepa:red by thermal neutron 

. capture in. Sb12~. Hundred mg of na.tural·antimon,y contained in a lucite capsula · 

are ~~diated for ;o~.in a flux of 2 x·l012 n/cfn2 ~.using the fast pneuma­

tic rabbit installed at the BRl reactor at Mol '3). ~e a~~lar correlation 

measurements begin 1,5 Inin after· the end of the irradiation; one· sample is 

used for each angle between the 2 detectors and the measurement lasts 1 95 min 

per sample •. Four s.eries ·of 16 measurements ( 6 per angle) have be.en performed. 

The number of·random coincidences and·the influence of the long half-life 

isotopes produced along with Sb124 (93: .. sec.), msirily Sb122 (2 11.8 d) and Sbl24 

( 60 d), have been determined experimant.ally and substracted from. the results; 

their relative importance is low (3 to 4%). 

For Sb126 (10,8 min), an equilibrium source Sn126 - Sb128 (effective 

half-life;::::: 67 min) was used since there are no y-ray cascades in the decay 

of sn126 to Sb126 which could inter£ere with the ones studied here 2 ). The 

nucleus Sn12 ~ was s~parated from the fission products of.u235 using the method . 

. desc;ibed previously 2 ). Each source was studied for about 3 hours and a total. 

of 1 useful experiments were performed. The· influences of random coincidence·s · 

and longer half-life isotopes is very small in .this ca~e(-< 1%). 

The part of the spectrum in the stationary detector selected by the 

single channel pulse height analyser· compr~ses the double y-ray lines of the 

. triple cg.scades which c.annot .be resolved with the Na.I (1'1) ceystal., ioeo the 
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603 + 645 keV and 754 + 754 keV linea in Te124 and Te
128 res~ctivelyo The : 

--:su_m of the coi~cidence spectra in the. movable detector obtained at the 3 

angles between the 2 counters :for all the ~lar c,orre1ation experiments are 

' 124 ' ' ' 128 
shown in Slide 3 for Te and Slide 4 for Te ; they display, as expected, 

124 ' 
the 505 keV and double 603 - 645 keV linea for Te and the 320 keV and 

128' double 754 keV· lines for Te • 

· The results 'of the angular correlation experiments are given in 

Slide 5. The results for the 645 - 603 keV and 754 - 754 keV cascades in Te124 

128 ' 
and Te respectively, given in the second line of Slide 5, confirm the spin 

' ,' ' ' 1 2) 
-sequence 4- 2 ~ 0 suggested previously for these cascades ' , the theoreti-

cal angular correlation of which is given in the fourth column of Slide 5 • 

. In this case• it can be shown that the angular correlations for the 505 - 605 
. ' 

. keV (the 645 keV. y-ray being unobserved.) and 320.- (loVIer 754 keV y-ray) 

, . (the upper _754 keV y-rey being unobserved) cascades· are identicale with 

the on~ for the 505 - 645 keV and 320 - (upper 754 keV y -ray) cascades in 

Te
124 and Te128 respectiv'el;. Morectver, the results give.n in the third line 

of Slide 5 are in agreement with a upin sequence 6 - 4 - 2 for the 505 - 645 
· · · U4 ua · 

keV and 320 - (upper 754 keV y -ray) cascades in Te and Te . respectiveJ,y, 

the angular correlation of which is given in the fourth column of Slide 5. 

The ~esults do not unambiguously determine the spin of the 1¥53 and . ' 

1.828 keV levels in T~124 and Te
128 

as 6. Other values are allowed (4 or 5 for 

instance) and the· results given in the third· line of Slide 5 could then be, 

used to ·determine the dipole- quadrupole mixing parameter in the 5~5 and >:. ·: 
. 124 128 . . 

320 keV transitions in Te .and Te respectivelyo However, the c~os~ness 

~f t~ e~perimental angular· correlations for the two_ triple cascades in 

Te
124 

and Te
128 

and their agreement with the theoretical angular correlations 

for a spin sequence 6 -· 4 - 2 for the ),.75}, l.248 and .. 603 keV levels in Te124 

• :fl' 
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and for the 1.828, 1.508 a.nd 754 keV levels in Te128 a.re strong arguments ii:. 

favour of the latter spin assignments. 

Analogous triple cascades exist. in the decey of Sb126 to Te126 aric~· 

of Sbl30 to Tel30 (r~f.4)J they a.re shown in the upper pa.rt of Slide 6. · 

126 - 5) 
In the _case of Te , recent experiments suggest spin 6 for the upper le,~l, 

a.t lo775 keV. If we adopt the spin sequence 6 - 4 - 2 - 0 for the four 

. . 124 126 128 1~0 
triple ca.sca.des in Te ' ' ' ~ a.s indicated in Slide 6, these fow~ 

11 compressed rotational bands" can be interpreted in the frame work of :nuclear 

models. The 2 protons of the tellurium isotope~ ( Z ... ·52) with mass~ 124, 

outside the 50. closed she\l.ls, are probably in a g 1/2 orbit, ·as suggested b;r 

the spins of the ground state and first excited level of the odd-mass isoto:pes. 

of antimony ( Z • 51) _(ref. 6). The _levels with spin .6,4,2,0 in Te124 to l30 

coulfu then be identified with those of the (g 7/.2)2 proton configuration. 

It is possible to calculate the position of the levels of the (g 7/2)3 

configuration, i.e. of the o.dd-ma.ss isotopes of iodine ( Z ... 53) frt>m those 

of the (g 7/2)2 configuration, taken from the even tellurium isotopes with 

the sa.me number of neutrons as the iod:i_,nes .• The resul:ts for the 1/2 +, 5/2 + 

and 3/2+ leveis (Slide 6, b) a.re compared in Slide 6 with the experimental 

da.ta. (Slide 6 o). One sees that t~.e is a. qualitative agreement. In 
· · wellas 
particular, the ground state spin is correctly predicted as'Ythe motion of 

the various levels when passing from I 125 to Il}l ~ The absolute value of 

the levels energies is not in· quantitative.agreement with experiments; 

this is probably due to the influence of the neutrons outside closed shellEI 

in these isotopes, neglected here. 
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