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PAST Nj1UT,:10H CROSS SECTION MEASUREIIEFRS 
Institut fur Iladiumf orschung und Kernphysil:.; Vienna 
Using the neutron generator of this Institute (14 LleV 
neutron) the following cross section measurements were 
carried out during the last year. 
1}__Inelastic Sc a_tt erixy5.„9£L C_r-5_2 
S. Tagesen, P.I-Iille 
Production cross section for 1.4 MeV gamma-line of Cr-52 
at (14.1+0.1) IVieV neutron energy-

Lit..-, MIR 574, Sitzungsber,Osterr.Akad.Vfiss. , 3.1agesens 
P.Hille, in print. 

2 . ) _ (n,2n)_ Cr_os_s_ Sections of Various _Nuclei 
R.Rieder-; n.Loinzer 

740 mb + 25CA 

nucleus neutron energy 
Sr-86 14.7 + 0.1 MeV 

o remarks 
926 mb + 5'A to ground state + 

G6rA isomeric state 
of Sr-85 

Sr-86 
Sr-86 

14.05 +0.05 
14.70 +0.1 

863 mb + 5..J 

Zr-90 14.05 + 0.05 
Zr-90 14.70 + 0.1 
Nb--93 14.70 + 0.1 
Nb-93 14.05 + 0.05 
Y-89 14.70 + 0.1 
Y-89 14.05 + 0;05 

Rb - 85 14.70 + 0.1 
Rb - 85 14»05 + 0.05 
Rb-87 14.70 + 0.1 
Rb-87 14.05 + 0.05 
Ru-96 14-70 + 0.1 

Sr-86 
Zr-90 
Zr-90 

14.70 + 0.1 
14.70 + 0.1 
14.70 + 0.1 

240 mb + to 70min isomer 
only 

960 mb + 55s total 
138 mb + 15,.' to 4.4min isomer 
718 mb + 5/i to ground state 

+93/0 isomeric stat 
595 mb + 5A ~ -
728 mb + 5A total 
452 mb + 5.;. 

470 mb + 5fS 
989 mb + 1'A 
915 mb + 5% 
1391 mb + 5A 
1011 mb _+ 5% 
1518 mb + 10A 
1394 mb + 10/S 
838 mb + 5A 



In addition the sum cross section for the reactions 
Uu-96(n,np) + (n,pn) + (n,d) = 364 mb + 20?S 

was obtained for 14 MeV neutrons„ 
R.Rieder, Thesis, Univ.of Vienna,, 1964. 

BURN-UP jDSTJEILZIITATION OF NUCLEAR FUELS BI HIGH RESOLUTION 
GAMM- - SPiSC IH03C 01-1. 
1/1. J.I-Iigatsberger; H.Iiick} K.Rumpoldj P. v/einzierl Physics Institute v Reactor Center Seibersdorf, SC'-Alii 
A Corapton spectrometer using a Li-drifted Si-detector as 
scattering crystal has been constructed. The full half width 
of the Compton peaks obtained is between 12-15 keV in the 
gamme energy range of interest for fission product analysis. 
The method was successfully applied to non-destructive de-
termination of burn-up in irradiated fuel elements., measur-
ing the intensity of the Cs-137 Compton peak after a cooling 
time as short as 2 weeks. 
A quantitative check of the accuracy of the method using a 
MTR-fuel element5 irradiated under precisely known conditions was carried out. The calculated burn-up of this fuel ele-
ment agreed with the one deduced from the measured intensity 
of the Cs-137 line within 2ft>. The accuracy of the method is 
estimated to 10/i. 
A non-destructive determination of burn-up of the entire core 
of the ASTRA, reactor comprising 24 MTR fuel elements was 
carried out by this method. 
A comparison of the results with the data obtained from the 
reactor log-book will be published soon. 



DETERMINATION OF THE THERMAL AND EPITHER1JAL FISSION YIELDS 
OF Cs-136; Cs-137, Ru-103, Ru-106 in U-233 and U-235-
1. Bale arc zy It, E.Lanzel, P.Keratschev 
Physics Institute,- Reactor Center Seibersdorfv SG-AE 
As outlined in jJANDC(0R)30 some radiochemical fission yield 
measurements were carried out. The main problem was to 
check differences in yields-'->for thermal and epithermal fis-
sion in a reactor spectrum. The fission yields for Cs-136v Cs-137, Ru-103 and Ru-l06, Ba-140 were determined as well 
for U-235 as for U-233 samples. The results given in the 
following chart show no differences between thermal and epi-
thermal yields for the fission products investigated. 
Remarkable are., however, deviations of the measured thermal 
fission yields in comparison with earlier publications^'. 
The errors of the yields quoted are estimated to + 6>j.. The 
full content of this work is in publication in IJuKleonik. 

Yields > U-23 5 in 
Ru-103 Cs-136 Cs-137 Ba-14C 

thermal 2.97 0.0086 xx) 6.353 
epith. 2.97 0.0086 6.13 6.35 
therm. (latcoff )3.00 0.0068 6.15 '6.35 
diff.th. , oc r\ 
io X ) ~ 1 + 2 6 x x ) 0 

Yields, U-233 in 'r> 
Ru-103 Ru-106 Cs-136 Cs-137 Ba-140 

thermal 1.4 0.157 0.103 6.82 5.4 
epith. 1.4 0.154 0.102 6.82 5.4 
therm.(Kateoff)1.8 0.24 0.12 6.58 5.4 

-22 -35 -15 +4 0 

x) The difference between our thermal yields and the 
values of Kate off2 'given in 

xx) These values were discarded due to defects in measuring 
equipment. 

Literature• 
1) Roeland et al; Proc .II.Geneva Conf. ,1958,15.,Taper 551? 

p. 440 
B.P.Bayhiirst et al: Phys.Rev. 107,325(1957) 
R.Nasuhoglu et al; Phys.Rev.108,1522(1957) 
vir. E. Crummit, G-. II. Mi It on , J. Inorg. Fuc 1. Ch em. 2 0., 6 (19 61) 

2) 8.Kateoff: Nucleonics 18,No.11, 201 (1960). 



MASSANALYTICAI. MEASUREMENTS OP NEUTRON CAPTURE CROSS 
SECTIONS OP NEIGHBOURING STABLE ISOTOPES 
P.Viehbock, G.Lugmair 
Physics Institute, Reactor Center Seibersdorf; SGAE 
Por many neighbouring stable isotopes especially in the 
rare earth region (e.g. Gd ,Dy, Yb,Er,Sm) jieutron capture 
cross sections are not or only very inaccurately known. 
A program has been initiated to do such measurements,apply-
ing the following method• 
a) Enrichment of the respective isotopes to be measured 

by our electromagnetic isotope separator. 
b) Irradiation in the ASTRA reactor at a flux of 1 0 " -

3_0~20 nvt, together with a flux monitor (with and with-
out Cd-shielding)« 

c) Mass spectrometric isotope analysis of the unirradiated 
and irradiated sample and calculation of cross section. 

Regarding the high cross section of Gd-1.57 the isotopes 
Gd-156 and Gd-155 were mass separated first; and are now 
under irradiation in the ASTRA reactor. 

DETERMINATION OP THE PAIR PRODUCTION CROSS SECTION POR 
6.13 MeV Gamma Rays 
Bak Hae-Ill, P.Weinsierl 
Institute of Physics, Reactor Center Seibersdorf, SGAE 
The measurements were carried out as described in EANDC(0R)30 
for the elements Cu, Ni and Ag. 
All cross sections measured are about 5f> lower than those 
given "by the Bethe-Heitler theory but the deviation is 
statistically significant only in the case of Ag. 
The full content of the work will be disitributed as 
EANDC report. 




