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Curved-crystal spectrometers have been utilized to determine the energies of 21 gamma rays following the decays of 46Sc(T4x = 83.8 d), 
82Br(7"1 = 35.4 h), 99Mo(T~ = 66.6 h) and 11°Agm(Tl = 25.3 d). Seventeen of these gamma rays have energies in the range between 550 
keV and 1121 keV and thus provide a number of calibration standards which supplement the earlier standards published by Raeslde 

and others. 

Two previous  papers  have given exact  measurements  
o f  g a m m a  ray energies f rom 45 keV to 592 keV which 
are  sui table for  the ca l ibra t ion  o f  Ge(Li)  spectra  1'2). 
The  p r imary  purpose  o f  this paper  is to present  exact 
measurements  o f  g a m m a  ray energies f rom 550 keV to 
l l21 keV which are suitable for  the ca l ibra t ion  o f  
Ge(Li)  spectra.  

The Univers i ty  o f  Michigan  2 m-quar tz  (310) 
curved-crystal  spec t rometer  was used to ob ta in  the 
40.5845 keV g a m m a  ray  energy measurement  in the 
decay o f  99Mo, all o ther  measurements  were obta ined  

on the Universi ty  o f  Michigan  2 m - G e  (022) curved-  
crystal  spectrometer .  A descr ip t ion  o f  the design o f  this 
spec t rometer  and  the var ious  exper imenta l  techniques 
associa ted  with its use have been given elsewhere 3'4). 

F o r  the most  f requent ly  used source width the Ge(022) 
crystal  had  an energy resolut ion  given by AE (fwhm) = 
(2.3 × l0  -5)  (E2/n), where n is the order  o f  reflection 
and  E is the g a m m a  ray  energy in keV. The Q(310) 
crystal  had  an energy resolut ion  given by A E ( f w h m ) =  

(1.2 x 10- 5) (E2/n) for the 99Mo sources. The Ge(022) 
crystal  was ca l ibra ted  using the 411.794_+0.008 keV 
g a m m a  ray  occurr ing  in the decay o f  198Au 5-7),  while 
the Q(310) crystal  was ca l ibra ted  using the 59.31918+_ 
0.00035 keV K~, X- ray  o f  tungsten6-8) .  

Al l  samples  were p roduced  in the Univers i ty  o f  
Michigan F o r d  nuclear  reac tor  ( thermal neut ron  flux 
1013 neutrons/s  cm2). Al l  o f  the samples  were fabr i -  
ca ted using na tura l  sources. 

Measurements  were taken  in the highest  o rder  
permi t ted  by g a m m a  ray  intensi ty and  count ing  t ime.  

* This work was supported in part by the National Science 
Foundation. 

Al l  final energy values are the average o f  the values 
ob ta ined  in several runs. The results are  presented in 
table  1. 

TABLE 1 
Curved-crystal spectrometer 
energy measurements of some 
of the gamma rays occurring in 
the decays of 46Sc, 82Br, 99Mo 

and ~l°Agm. 

Isotope Energy (keY) 

46Sc 

82B r 

99Mo 

n0Agm 

889.253 + 0.028 
1120.506 + 0.046 

554.333 + 0.015 
619.034 _+ 0.046 
698.337 + 0.037 
776.495 + 0.026 
827.801 + 0.081 

40.5845 + 0.0016 a 
140.508 + 0.004 
181.063 + 0.008 
366.426 __+ 0.032 
739.576 + 0.062 

657.748 + 0.027 
677.594 + 0.036 
687.012 + 0.043 
706.690 + 0.033 
744.252 + 0.059 
763.911 + 0.032 
818.025 + 0.036 
884.668 + 0.028 
937.476 + 0.042 

a The Q(310) crystal was used 
for this measurement, all other 
measurements utilized Ge(022) 
crystal. 
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T h e  a u t h o r s  w o u l d  l ike to  t ake  this  o p p o r t u n i t y  to 

t h a n k  A.  B. Mil le r ,  D .  E.  Raes ide  and  P. J. W i e d e n b e c k  
fo r  the i r  in teres t  a n d  ass is tance  in this work .  
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