
Lawrence Berkeley National Laboratory
Recent Work

Title
MAGNETIC HYPERFINE STRUCTUE IN 125Te

Permalink
https://escholarship.org/uc/item/7pn2g17x

Authors
Frankel, R.B.
Huntzicker, J.J.
Shirley, D.A.
et al.

Publication Date
1968-02-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7pn2g17x
https://escholarship.org/uc/item/7pn2g17x#author
https://escholarship.org
http://www.cdlib.org/


UCRL-18064 

University of California 

Frn"st 0 I--~-w/r' ~n' ~13--. ..... ". ~. t.:- ...-..• ""l:a c I~",," 

Radiation laboratory 

MAGNETIC HYPERFINE STRUCTURE IN 125Te 

R. B. Frankel, J. J. Huntzicker, D. A. Shirley, and N. J. Stone 

February 1968 

r,cCE.IVED 
U·WR£NU 

RI<J':!AiION LA3~RATORY 

TWO-WEEK LOAN COPY 

This is a library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 
Tech. Info. Division. Ext. 5545 

~ .. 

}f 

~ 
:;t:J ,... 

I .... 
00 
0 

" ..c 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal 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 its 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, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



To be submitted to Physics Letters 

UNIVERSITY OF CALIFORNIA 

Lawrence Radiation Laboratory 
Berkeley, Caltfornia 

AEC Contra'ct No. W -7405-eng-48 

UCRL-18064 
Preprint 

MAGNETIC HYPERFINE STRUCTURE IN 125Te 

R. B. Frankel, J. J. Huntzicker, D. A. Shirley, and N. J. Stone 

February 1968 



":iii- UCRL-18064 

~~GNETIC HYPERFINE STRUCTURE IN 125Te 

t * R. B. Frankel, J. J. Huntzicker, D. A. Shirley, and N. J. Stone 

Department of Chemistry and 
Lay/rence Radiation Laboratory 

University of California 
Berkeley, California 

February 1968 

ABSTRACT 

N!)ssbauer spectra of 125TeFe with improved resolution yield f..l(35.5 keV) -

+0.60 ± 0.02 nm. 
12<:: 

The effect of this value on hyperfine spectra of )Te are 

discussed. 
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125 Hyperfine structure for Te .in ferromagnetic metals has been reported 

1 2) 
before' ,but no accurate value has been reported for the magnetic moment of 

the first excited state, of spin 3/2, at 35.5 keV. This magnetic moment is 

difficult to measure because the line widths of the hyperfine components are 

larger than the excited-state splitting, even in 'l'eFe, the most favorable case 

knmm. Recently Ullrich and Vincent 'reported3 ) a magnetic hyperfine field for 

CuCr2Te4 of 148 kOe and a magnetic moment of +0.74 ± 0.07 nm for ~!(35.5). 

These two parameters were derived simultaneously by fitting the M5ssbauer 

spectrum of 125Te in CuCr2Te4' and are therefore related. We have made a care-

f] t d f 'th' 't -C' 125T . 'I' 1:.' • source of 125SbFe and a u . ,S'u y a e spec ru.m O.l e ln e~, uSlng a 

ZnTe absorber, and have derived the value ~(35.5) +0.60 ± 0.02 for the 

excited-state moment. 

125 Several studies of the Te spectrum have been made since our earlier 

work
2

) with the goal of resolving the hyperfine components. The best results 

to date are shovm in fig. 1. The evidence for a six-l:ine hyperfine spectrum 

with relative intensities 3:2:1:1:2:3 is much more compelling than in other 

published spectra 1-3). In this experiment the source of 125Sb in iron was 

prepared by electroplating the 1258b from 3N HCl solution onto 99.9% Fe foil. 

The foil vias melted at 1550°C and quenched to room temperature. After the re-

suIting ingot was pounded to several thousandths of an inch thicklless, it was 

annealed at 830°C for four hours and at 700°C for one hour. The absorber was 

enriched ZnTe prepared by direct reaction of the elements at 800°C in an H2 

atmosphere and .carefully sealed to avoid reaction with water vapor. The line­

width of this absorber against a 125TeCu source was 0.71 cm/sec. The minimum 

thc-oretical1y 908SibJ..:: is 0.50(3) em/sec. A Ge(Li) detector with 3 keY reso­

lution ,-~ll()1,,'cd us to obs€n-e a n:aximml absorption of about 3% with the 125SbFe 

source. The line\-iidth with this source was 0.98 cm/sec. 
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A least-squares fit of the spectrum in fig. 1 gave ~(35.5)/~(0) = -.678. 

Conbining this "lith the tc.r!o\m ground-state moment ~(O) = -0.8872 nrn
4
), we have 

~(35.5) := +0.60 ± 0.02. This is in very good agreement with the values derived 

from several other spectra, and we suggest that this value be adopted for 

125 analyzing partially-resolved hfs.spectra of Te. .Compari son "lith the CuCr r,Te), c. ,+ 

spectrmn reported by Ullrich and Vincent suggests that constraining ~(35.5) to 

+0.60 nm "iould raise their derived ~f to about 160 kOe, in better agreement 

8) 12h 
"ii th the l';'filR value of Budnick, Berger, and Burch . From spectra of )Sb in 

(125 ) Fe, Co, and Ni at 4.2°K we find, using this moment, ~f TeFe == +657 ± 20 kOe 

IHhg(125TeCO) I = 505 ± 20 kee, and HhfC125TeNi) = +170 ± 10 kOe, in reasonable 

agreement with our earlier values for Fe and Ni. 

Finally, Kisslinger and Sorensen have predicted6), that this state has 

mostly d
3

/ 2 - proton qURsiparticle character, with small admixtures of quasi­

particle-pIus-phonon character. They calculated magnetic moments of +0.56 if 

the phonon gR is zero or +0.64 if gR == Z/A. Either of these is in excellent 

agreement "lith our result. 

This work was done under auspices of the U. S. Atom.ic Energy 

Com.m.ission. 
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Fig. 1. Mossbauer hyperfine spectrum for 125TeFe 
with a ZnTe absorber. 
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