T5(ve) danvz

T A A
n,/’/[u’z T

INSTITUTT FOR ATOMENERGI

PROGREUS REPORT TO EANDC

FRQM NORWAY, JANUARY 1967

H. Agor-Hanssen

IND(- 16T

EANDC (OR) 53

-

.~ TAEA
{ & ¥ NUCLEAR
By MASTER COPY

R o

DATA UNIT

f%\dq INTERNATIONAL ATOMIC ENRERGY AGENCY
¥
!L\ Ay NUCLEAR DATA UNIT

This document was distributed by the

Nuclear Data Unit of the International
¢ Atomic Energy Agency. It has been made

{ available under the auspices of the
International Nuclear Data Commitcee.

KARNTNER RING !,

A-1010 VIENNA, AUSTRIA

1 TELEPHONE ;§ :: ;; CABLE INATOM VIENNA TELEX 0O 143

-~
Srenat
[

)

=3
S



1.

EANDC {OR) 53

PROGRESS REPORT TO EANDC
FROM NORWAY, JANUARY 1967

The Planned Liquid Hy6vogen Moderator at the Kjeller Research Center.
K. Otnes,

Liquid hydrogen is very suitable as a moderator for obtaining high Tfluxes
of low energy neutrons (subthermal neutrons). As known the thermelization
rate and the final energy distribution of the neuirons is determined mainly
by the douylg”q§ffp£§g§§g}_gross section for the scéttering of neutrons by
the mod;fator atoms or molecules. A knowledge of this cross section is
thus of great importance in predicting the energy distribution of the

neutrons emerging from such a moderator.

In caleulaling the cross section for neutron energies below 1 eV it is
necessexry to take into account all degrees of freedom associated wi%h the
motion of the moderator molecules. Xoppel and Young (ref. 1) have cal-

culated the double differerntial scattering cross section for gaseous para-

end ortho~hydrogen. 1In those calculotions the effect of the spin correlaticn,

molectlar translations and robLetions, as well as intra molecular vibrations
are teken into account in a correct wey to the extent that the vibrations
are harmonic and the vibration-rotation coupling can be neglected. This
model should also be applicabic to liquid hydrogen when the incident
neutron energy is larger than 0.002 eV.

At Brookhaven National Laboratory, Otnes, Mellor and Palevsky, using the
slow chopper time-of-flisht spectrometer, measured the spectra of scatuered
incident cold neutrons (~ ¢,005 eV) from gaseous hydrogen to check the
formulas given by Young and Koppel. These measurements were carried cui
for “wo scattering angles, 35° and 900, and for two temperatures of the
gas, 297° K and 80° 2. It should be pointed out, however, that no attempt
was made to measure the double differéﬁtial scattering cross section
absolutely. Only the shape of the theoretical and experimental spectra
could thus be compared. Thz results showed that there is a good azrecment

between theory and experiment,



A liquid hydrogen modcretor is under construction at Kjeller Rescarch
Establishment. The moderator will be placed in the tangential beem

hole at JEEZP IT and should be in operation in Jao v 1968. Calculations
of the spectra of the outgoing neutrons from the moderator is going on
using the formulas of Koppel and Young in the derivation of the scattering
karnel. The purpose of these calculations is to make it possible to
determine which shape and size of the moderator chamber will give max.

outgoing neutron flux.

Angular Correlation of Fission Fragmehts‘and Prompt Gamma Rays from

Slow Neuiron Fission of 235U.K)

K. Skarsvig.

The angulér correlation of fission fragments and prompt ¥ rays in slow

235U has been measured for forward snd backward angles

neutron fission of
for v ruy energies greater than 300 keV. The measurements have been per-
formed with a target on a thick backing and for two geometries, i.e. with
the semiconductor detector and the NaI(Tl) scintillation detector on
opposite sides of the backing and with the detectors on the same gide of
the backing. The analysis shows confirmation of the features observed

s s o 255
in spontaneous fission of cf (ref. 2).

A paper on the subject is submitted for publication in Nuclear Physics.

The work should not be refexscd to prior to publication.

%) Work sponsored jointly by Institutt for Atomenergi, Norway, and

Reactor Centrum Nederland, the Netherlands.
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