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The main physics experiments accomplished during 
the last two years of the reactor operation include the 
cold neutron, fast neutron and n-gama spectrometry, neutron 
radiography and in the radiochemical laboratory quite 
extensive program on neutron activation analysis is 
carried on.the seed irradiation facilities in connection 
with the research contract with the IAEA were constructed. 

In additional, the connection of the reactor to the 
on-line computer CDC 1700 is finished. The task of this 
work is the monitoring and control of the reactor power 
level and other operating conditions. This paper deal 
"briefly only with the cold neutron, fast neutron and 
n-gama spectrometry. The other fields of activity at our 
reactor will be described more in detail in the separate 
papers presented in this section. 

1. Cold neutron spectrometry 

At the TRIGA Mark II reactor in Ljubljana a slow 
chopper time of flight spectrometer using a semimono-
cromatic incident neutron beam obtained by means of a 
beryllium filter has been installed for studies in the 
solid and liquid state physics. 
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During the last two years very extensive measurements 
on liquid crystals have been in progress. Self-diffusion 
in the nematic and isotropic liquid phase of the various 
liquid crystals has been studied by quasielastic neutron 
scatteringv * '^' .A comparison of NMR and neutron data 
shows many new dinamical properties of liquid crystals. 

For more advance research in the field of solid 
state physics by neutron inelastic scattering the flux 
of neutrons in the low energy tail of the thermal spectrum,, 
for the TEIGA reactor is inconveniently low. Therefore, 
a cold source was placed in 1969 in the tangential beam 
hole in order to increase the cold neutron flux by a 
factor of five to six . In 1972 a new version of the 
old cold neutron source facility was installed. The new 
version of the cold neutron source facility was built up 
because of two reasons: to improve cooling capability of 
the cooling system with decreasing of the consumption of 
liquid nitrogen and to facilitate the new source of 
cold neutrons at the service'of the source. This side 
will be used for the n-gama spectrometry. At the old version 
the servis end, where inlet and outlet pipes were installed, 
was namely effectively shielded by borated paraffin wax 
and slabs of lead. 

The general layout of the new cold neutron source 
facility is siowAon Pig. 1. The moderator chamber is 
cooled indirectly using a heat exchanger which is placed 
on the botton of the 4o 1 vessel with double walls made 
from stainless stell. A heat exchanger, placed 2 m above 
the source, has a form of a slightly conical disk with a 
diameter of 33 cm and thickness of 1,5 cm. In order to 
encrease a mechanical strenght of a disk, made from cooper, 
lo small pipes (1,5 cm long) are welded on throughout a 
disk. One end of the heat exchanger iB connected to the 
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cold source, another end to the 2oo 1 "ballast reservoin 
filled with pure nitrogen gas. The pressure of nitrogen 
gas was 1.8 atm before cooling and dropped to 0.3 atm 
when the source with methane as moderator was cooled. 
In the reactor control room is situated a pressure gange 
which is used to measure the pressure of nitrogen gas in 
the ballast reservoir. When the pressure starts to encrease 
it is time to refill liquid nitrogen in the 4o 1 vessel. 
This is done by the reactor operator. 

Besides of the described heat exchanger the main 
feature of the new facility is that the reservoir for 
liquid nitrogen as well as all inlet and outlet pipes 
are placed in a high vacuum (better than lo" torr) which 
is maintained by a diffusion pump connected to the 
horizontal vacuum jacket made of 2 mm thick aluminium. 
These two solutions really encrease the effectiveness of 
the cooling system at very low liquid nitrogen consumption 
(less than ? 1 h' 1). 

The horizontal vacuum Jacket is diveded into three 
parts with an outer diameter of 15 cm, 19»5 cm and 26 cm. 
The moderator chamber is placed in the first part. The 
chamber is shaped in a form of a double black-body scatterer 
with an overall lenght of 15 cm. Two 9o cm long cylinders 
filled with borated paraffine wax and slabs of lead are 
situated in the middle part of the vacuum jacket. Both 
cylinders have on upper part a hollow where all pipes 
can be placed as well as an axial hole 6 cm in diameter 
throughout cold neutron are transmited. The cryostat for 
a bismut filter is situated at the end of these two 
cylinders. A bismut filter suppres the gama radiation for 

5 a factor of lo . All pipes are screwed together in the 
last part of the vacuum jacket. 
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This new version of the cold neutron assembly has 
show during the several months of operation very good 
characteristics. 

2. Fast neutron spectrometry 

An iteration procedure called ITER 3 has been 
developed to unfold fast neutron spectra measured with 
activation detectors. A set of fast reactor spectra has 
been constructed and a comparison of results obtained by 
ITER 3 and by other code HDMM (Relative Deviation Minimi
zation Method) has been made. 

To unfold fast neutron spectra obtained by one 
crystall scintillation spectrometer the FERDOR unfolding 
code has been adopted and a set of response functions 
for the scintillation spectrometer has been generated by 
the 0 5 S 33 Monte Carlo code (a CDC 3300 version of the 
05S code). 

In the field of activation analysis the code AGLSQ 
has been developed in order to unfold gama spectra obtained 
by a Na J scintillation spectrometer 

3. n-gamma spectrometry 

At our reactor we are preparing the appliance for 
neutron capture-gamma ray spectroscopy. For this purpose 
we have enabled the tangential beam tube which is the 
most appropriate by itself. In this beam tube a cold 
neutron source facility is situated. Therefore, the emergin 
neutron beam will have the energy distribution which is 
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very convenient for the n-gamma spectrometry. At this 
channel the movable experimental table as well as 
shielding for Ge-Li detector are placed. The experimental 
table ie constructed so that the distance between target 
and detector can be changed and the detector can be 
rotated around the target. 

Because the gamma background should be as low as 
possible in the neutron beam is placed the biemut filter. 
This filter was made in our laboratory. The neutron 
wavelenght transmission was carefuly tested with the 
neutron^ diffractometer and time of flight spectrometer 
in the wavelenght region from 1 A to 6 £. The temperature 
dependence of the neutron transmission was examined too. 

We hope that the first tests of the spectrometer 
will be performed within three months. 
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