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ATOMINSTITUT DER OSTERREICHISCHEN UNIVERSITATEM, WIEN

1. - NEUTRON SQURCES AND NEUTRON DETECTION
1¢1 Measureme:t of the smissicn spectra of Sb~Ba,bGa-D50,
In-Ba, ﬂq—aa‘and Ga~Se phétoneutron sources

E.Zankl, F.HBensch

The energy distribution of the photonsutrans produced in said
sources was measursed by a proton-rscoil proportional ccounter. The
sources werse surrcounded by sphericel lsad-shields to reduce the
very intesnse gamma fisld. Various msthods of (n,y)-discrimination
were investigated and the best. rasults were chtained by an electro-
nic division methaod which used the quotient of the rise-~time to the
pulsa heigt of =ach pulse. The axperimental results showed 7or the
Sb~Be source thait thers exists also a continuous neutron contribu-
tion, produced by the 9Ee(y,n)2x—:aaction, bzsides the sharp neu-
tron peak at 24ksV. Gocd agresment with earlier theoretical cal-
culations was chtained for the Ga-D,0 sourcs. For the first time
there exist accurate mesasurements of the energy distributior of
In-Be, Mn~Be and Ga-Bs= phatoneutrcns;_these sources have several
neuctron groups with discrete eneargies.

2.1 Electric and Nuclear Scattaring of Slow Mautrons. by Atoms

G.Eder

ef neutrons by thz Coulomb fizld of the

ns of a ires, neutral and non-magnatic

rnal chargz distribution, the magnetie
mament, and the eles c polarizebility of the neutron. The intsr-
ference between electric. and nuclsar interaction of slow-neutrons
(l': 0) is discussed. Exprsssions for differential cross sactions
and final state polarization are dsrived. The elesctric polarizabi-
lity madifies essentially the left-right asymmeiry of the scatiering
cross saction for polarized nesutraons. ‘

The elsctric scat
nucleus and the ele
atom is due to the

k)
MO 0 W


http://Hr.-33.apd

2.2 Parameter Svstematic for a2 lMautron-Mucleus UO»‘C 2],
Potential¥) '

G.Eder, H.lLeeb and H.Obsrhummer

The functional relations batwean the potential depth and tha half
density radius of the phenomenological optical neutron-nucleus
. potential are sztudied. Parameter systematics faor the energy range
- from 4MeVY to 3002V are constructzd which include this ambiguitbty.

It is demonstrated that bssides the usually assumed isospin de-
pendsnce of the real potsntial depth there must alsg exist a de--
pandence on ths mass number of tha target nucleus. The work con-
firms once more shell effects in ths surface absorption term and
suggests a method to separate volume and surface absorption by
their energy dependence.

*)The work is partly supported by Kulturamt der Stadt Wien.

3. NEUTRON INTERFEROMETRY
3.1  Mzasuremsnis of Scatisrina Lemaths by Neuiron
Interfaromatry ‘ - R -

H;Rauch, U.Bonse*, W.Bauspiess®*, H.Kaziser, G.Badursk

The parfect crystal neutron interfercmaster which was daveloped
during the last years (Phys.lLett. A47 (1974) 359) is used for high
"precisicn meastramsnts of cchérsnt sgattering lengths of various
.gasss. The measuremenits are carried nub at the high flux reactor
.in Grenoble. The results serve for a deeper understanding of )
nuclear-, slectromagnetic~ and few-body-interaction (Proc.Gatlin-
burg CONF-760601-P2, p. 1094 (1976) and Proc.bLowell CONF-76071S5-P2,
p. 1027). lWe got bhc fol lcu1ng values for the bound coherent :
- scattering length (in 10=%3¢cm): :

Al 3.449 + 0.005 H -3.42 + 0.03
Bi  8.302 + G.012 - ‘Hz - 3.007 + 0.03
fg 5.375 + 0.003 i 8.975 + 0.07 .
Nb 7.054 + 0.003 0 5.735 + 0.03
Sn 6.228 + 0.004 At 2.017 + 0.02
v -0.392 + 0.001 ’
Zn £.685 + 0.0C3 .

3.2 Magnetic Effects in MNeutron Interferomstry

H.Rauch, U.Bonse*, A.Zeilinger, G.Badurek, W. uauspvess**
H. Kalser, W.Schindler

o Instltut fiir Physik, Universitit Dortmund
*¥% Institut fUr Physik, Universitdt Dortmund and Instltut Lau=—
Langev1n, Grenoble



The neutron interfercmater is sensitivs to nuclear and magnetiic
phase shifts as well. After we have verified the 4W¥W-periodicity
for spinor rotation (Phys.lLett. 54A (1975) 425) new modulation and
polarization effects are chserved for simultansous nuclear and’
magnetic phass shifts (Phys.Rev. D14 (1976) 1177; duavo Cim.348
(19786) "6).'Heu neutron intsrferometric measuremznts with a2n ad-
vanced magnetic field gasiticning yield an accuracy of about 2%
for ths 4T-factor and about 1% for the determination of magnstic
forward scatisring lengths. Exparimsnis with polarized incident
nsutrons are in praparation. ‘

4, - NEUTRON DEPCLARIZATION

4,1 Ssarch for Maagnetic Order in Sslectad BPssudobinary Sy°t=ns
couwn tg {illi Kelvin Temgsraturses
R.CGoblirsch, H.b.Yeber, G.Hilscher®, R.GrGssingsr¥,
W.Steinsp¥* :
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Magnetizaticn ang neutreon depolarization expsrimants pa“forncd an
- = fin 3 c

the pseudobinary systems Yg(Feyxlnq.x)23, Zr(FexCoq- %x)2 and

2 —x are reported. some intermediats concentrations
Y(FeyAlq_y)o ted. At e termediate conczntrations
bulk magnetization measurements did not show a Curis tempecature
down to 2K. Neutron depolarization meesursments down to 30a¥X con-
firm the absence of any spontaneous ordar in these systems. Houw-
zation curves ohtained indicate thes existznce of

ever, the magnesti

magnetic clusters, This assumption is supported by the appearancs
of a field induged magnetic short range order observed by neutron
depolarization expsriments. Th2 results are discussad in terms of
2 -simple cluster model.

4.2 Instrumental Develoomsnts in Polarized Neutron Research

G.Badurek, H.Rauch, J.Hammer

A fully transistorized electronic spin-flip chopper systam for
polarized nsutron beams based on -a modified flszel spin-flip device
could be devaloped, which represents an improvad version of the

=

originally describad DC {lippez~chopper (Nucl.Instr.Msth. 128

(1875) 315) and providss a guasi ‘elastic time resolution in the

14s range and a minimum pulss width of about 3 - Sus. Feasibiliily
studies on the application of the pssudo-statistical correlatien
method for that type cf chopper clearly showed the distuzbing in-

fluence of systematical errors introduced by deviations of the
modulation function from their mathematically ideal value. The
conclusion could be drawn that the correlation techniquz is useful
only for moderate resoluticn, i.e. elementary pulse widths of more

* Institut fiir Experimentalphysik, TU Wien
*% Institut fiUr Angewandte Physik, TU Wien



than 20ps, and low modulation depth as it is fregusntly the cass
if spin-depandent scattsring is investigated only uithoub the use
of an analysing crystal. : _ »

A further development is concerned with the extension of the well
established neutron depolarization method to dynamic process and
relaxation phenamena. At oresant the electronic setup far the
pulsed analyzation has besn cempleted and a sesarch for magnetic
after-effects in Dy singls and polyecrystals is in progress.

5. NEUTRON OIFFRACTICN

5.1 Fourier Neut“on TD‘-D ffractamatry

G.Badurex,G.?.mesbphal, P.Ziegler

A computsr centrelled time-of-flight diffractaometer for thermal
neutrons has bsen developed (Atomkernensrgis 23 (1977) 27), allawing
efficient use of the available intensity. An esgacially design=d 80—
called fFourier- cHopper modulatss the incidsnt polychromatic be
periodically in time with difisrent fresquencies. from the fL8qH°1cy
dependent count rate ths fourisr transform of the TOF distributian
of the scattsred nautrons is derived by msans of a {four-guarter-
periond phase sensitive detectar system. This distiributiaon containing
the structural informaticn of the scattering semple can be abtainsd
by performing thes corresponding inverse transformation by msans of

a computer program. The safs maximum zotaticnal spead of -the chopper
rotor is about 11000 rpm, corrssponding to a maximum modulation
frequancy of the beam af 180kHz. The time res clutvon of the instru-—
ment for a flight path’ length of 1 - 2m is of the ordsr of 1p- It

could be shown (MNucl. nstr.Msth. 137 (1976) 595) that the presence
of the higher harmonics in the rearly triangular chopper modulation
function causes only negligibie systematic errors in the determina-
tion of the fourier components of the neutron TOF-distribution,
thus making cemplicated stator shaping procadures for sinusoidal
modulation not necessary. reliminary test measurements on poly-
and 81n918 cryatal specimens could demaonstrats the correact funcuwon

cf ths instrumant
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R perfect crystal diffractometer for the study of small-angle dif-
fraction was developed. The -device is both applicable to X-ray and
neutron diffraction. Therefore measurements with these radiations

on the same sample with the same geometry are possibles. The angular



resclution is in the order of seconds of arc. An optical control
system was caonstructed which is only sensitive to the relative
position of the two monochromators and therefore measures the
parallelity and deviations from parallelity of these two crystals.

6. NEUTRON RADIGGRAPHY

(6.1 Neutron Radicgranhic Msasurements of the Diffusion of H

in Metals '

M.A.Pabhﬁan, A.Zeilinger

Neutron radiography was used to measure hydregen diffusion in
metals (3.Appl.Phys. 47 (1976) 5478; J.Phys.F: Metal.Phys., in
print). It is possible to work in a range of exposures where the
optical density distribution on the radiographiec film directly
represents the hydrogsn distribution in the sample. The method is
essentially nan-destructive and the hydrogen nesd not penstrate
surfacas during ths measursment. The diffusion coefficients of H
in p-Ti, V, Nb and Te in gualities as usually deliverad were
measured for temperatures betwsen 50 to 1109C. The resulis indicate
that the diffusion coefficient of H in B~Ti, Nb and Ta is not very
s2nsitive to chemical compositicn and impurity conteat. It is con-
cluded that for most teschnical applications regarding the H trans-~
port preoperties it is pot necessary to use extremely pure metals.

6.2  Meutron Radicgrachy of TRIGA Fuel-Rods

C.Koberger, W.A.Pochman, H.Rauch, A.Zeilinger, H.Bdck

Neutron radiographic investigations of fresh TRIGA fuel rods
.showed cracks in two elemsnis running right through the fuel bri-
guatte. As the new elementis were not radiocactivs, the radiogrephs
could be taken with Gd-foils using the direct method (Atomkern-
snargia 23 (1377) 231). After the exposition time of several
minutes the fuel elements becams slightly radioactive showing a
‘radiation leval of 1COmrem/h measured on contact immediately after
radiographing. This activity decayed within a few hours. Further
measursments of irradiatsd fusl elemants using the track etch
"technigue are undar prograss,

o



INSTITUT FUR RADIUMFCRSCHUNG UND KERNPHYSIK DER
0STERREICHISCHEN AKADEMIE DER WISSENSCHAFTEN, WIEN
1. Precisa of ths 64Cu(n,x)§¢€o cross section

with 14” o

G.Winkler
The 63Cu(n,a)soto reacticn is a crucial fluence monitor in reactor»
dosimetry and it is of great importance in unfolding the high-
energy part of neutron spasctira by foil activation ueChﬂquES. is
significant discrepancies exist in the literature data the Cu(n u)

tross section has bsan ramesasur
accuracy of a few per cent.

n 1

Activaticn Analvsis

HUD.;..:.

gd with 14 MeVl naubrons w1th an

3

cations in Archasoloay

W.Czzrny, G.Winkler

The use of 14M2V neutrans for &
been investigated. A ccmparison
standerd was introduced. The n2
cauld be evaluatsd within a
cent thus differentiating betue
has been showun that alsa thz an
pottery such as Nz, Ca, Sc, Ti,

shaz

he analysis of an
technigue using Al
components Si, AL,
t time with an srror of
en samples of different origin.
alysis af minar companants in

fin, Ni, As, Rb, Y, Zr, €s,Ce can

D

A
and Fea

a few per
it

in

be pexformed
cisien using
published in

a Ge(lLi)y-spectrometer system.

by .activatioen with fast neutrons with mcderate pre-
The work will be

the Journal of Radicznalytical Chemistry.

3. Measuremsnt of diff DIEWulal elastic and inslastic
scatit2rving cross sections with 1472V psutzans on
elements of practical impoztancs _
K.Hansjakob, G.S5taffel, G.Winkler, F.wWsnninger,
A.Chalupka, H.Vonach
Using time-of-Flight Eechni ques for neutron spectroscogy a program
has been started to measurs the elestic scattering cross sections
dg 0 -0 . : s
(drl)el(g) in the region 8 = 20" - 133  with an accuracy of about

10%, the hlgh
(229 (q)
6.En 1d 2
ensrgy resoluy

enerqy part of the inelastic n=utron spectra
8 and Epe 3 14M=2V with an
v,

) as a function for

tion of about 0.3ie In the baginning emphasis is



laid on measurements on Ba in its natural isotopic coroosi ian and
on measurements of the cross sections for forming the first

level of 1388a. furthermore measurencsnts of the low-energy part of
the neytron spectra from (n,n')-. and (n,2n)-reactians in the reagion
Ent = 0.5 = 3MeV averaged over 8§ ara plannad.

4._ flultiparameter-~-coincidence study of the teaction

Zzn{n,n'y) at 14{ey -

H.Kratschmar, 5.Tagesan

A sample of natural Zn has been irradiatsd with 14M=sV neutrons
from a nanasscand pulsad beam facility. Coincidence~events have
been recorded as 3-word items containing nsutron time-of-flight,
recoil energy (in NE 213) and y-ray energy (Gs(Li)-detectcr).
Neutron energy spectra for tranmsitions to the first excited levsls

of 64,66 68Zn will be extracted and comparsd to results of sta-
tistical model calculations. '

5. On the low-ensrqy parformance of the Murich BSD systzm

A.Chalupka and G.Stengl
M.R.Maier¥ and P.Spers™®

.The performance of the Munich pulse shapu discrimina
tircuit was tested at very low particle ensrgies. n
turned out to be possible down to Eg; = 30kaV also
large (5"¢4 x 1") NE 213 scintillators. Evsn at the
rejection of 99% of ths y~pulses could be achieved
about 30% of the neutron pulses was permittasd.
(Will be published in NGELl.Instr. and fMeth. )
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6. Temperature deonendence of the pulss shanes -
discrimination propsrties orf MNE 213

A.Chalupka, G.Stengl and H.Vanach

The temperature dependence of the pulse shap= discriminatian (psDY)
proper ties of the liquid scintillator MNE 213 was investigated in

the temperature rangs -159 - +309C. The largs tsmperature d2pen-
dence oi the P3D propzrtiss zegsrted in the 1it tur=z.could not
be confirmed. Evan in very sensitive msasureman no changs in ths

bath intensity
ratio of the fast and slow components of ths sci
scintillation decay times have very small tempse
(Will be published in Mucl.Instr.and Meth.)

sTa
ts
P5D properties was observable. This indicatzs tha
nici
ra

* Physikdapartmént TU Munchen -
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Te Statistical and optical model calculations af
" pedyiron induced reactien cross sections fox

B.Strohmaiser and M.Uh1

134-138g,%

Average neutraon induced reaction cross sections for 134-138245 for
incident energies between 20keV and 20{leV have bzen calculated by
means of the optical and the statistical model with considsration
of presquilibrium emission. The calculations comprise the tetal,

the nonelastic, the differential selastic, the (n,y), (n,xn7y), (n,0v),

(n,pny) and (n,npy) cross sections, as wesll as the production
spectra of neutrons, protons and gamma-rays. for the model calcula- -
tions a consistent sest of parameters based on experimental data as

- far as possible was employed. The accuracy of the calculated cross
sections was estimated.

8. Statistical model calculations of
neutron inducsd cross sections for

3px

B.Strohmaier and M.Unl

Averags (n, xrw) (n"}';>1 (n,pn‘), (n:npx), {n, 9"‘() (n7°<n"1') and

(n, nmy) cross sectiaons as well as particle and gzmma-ray croquctlon
spectra for 319 have been calculated for incident energiss betwesan
thresheold and 20MsV. Preequilibrium emission was accounted for.
Good agreemant betwsen computed and experimental cross sections
could be achieved by use of a single set of modsl parametacs.

9. , W=asu;eﬂent of enezqgy su°ctra and _angu
of charged particles em1tted in nuzlea

ulap di
ar :eaé
by 44Hev neutrons '

P.Hllle, M,Uhl, K.Richtar, C.Derndorfeé, R.Mowotny, G.Stengl'

Measurement of the reaction DﬁFe(n «) has been completad and cam—
pared to statistical mod=l calculaticns. The new imaroved varosicn
of the cylindrical multiwire chambar is now tested.

s

-10. Aqge-determin=tion of bones by activatien with 14fsY Peu oans

P.Hille, H.Vonach, P.Eisenkarth

In cooperation with the Palaeontological Institute of the Uni-
versity of Vienna the N/P- and F/P-ratios of fossil bones are de-
termined by activation analysis and compared to ag2 determination
by other methods. Work is now concentrated on bone material found
‘in Austrian caves.

* Work supparted by the Eurapean Communities (EURATOM)



11. Measuremsnt of v-multiolicities after (n,n')-zsacticns
with 14MeV nsutrons

P.Grabmayr, P.Hille

The oroject described in the last report has besn started by
calibrating the y-dstector using inslastic 2 - 3MeV neutraon
scattering on Ll— Si~ and fe-targets. : '

12. Neutron souttering

G.Stengl, P.Hills

U51ng the pulsed high intensity nesutron generator at the InscitJ
fir Radiumforschung it is planned to study 14MeV neutron sputtsr
of several materials. TOf-technique will be used for mass idsntifi
cation of sputtered atoms and compounds. MNeutren sputtering is an
important problem for the development of fusion reactors.

t
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INSTITUT FUR- THECRETISCHE PHYSIK,UND REAKTORPHYSIK DER
TECHNISCHEN UNIVERSITAT GRAZ ’ -

Te 0n the Dstermination of the Rasonance Selfshielding
in Materials of Medium Atomic Usight¥® '

M.Heindlex

In the present study the theoretical basis for a camputer coda
(SEFAC) has been worked out that allows for resolved resanancas
the correct calculation of the energy- and temperature d=apendancea
gn cross-seciions, on non-shieldad and effeciive group cooss—
sections and on resonance selPshleld1ﬁg factors of medium-heavy
elements.

With the help of this programme and a set of resonance paremsi
“for iron, evaluatad b/ L2 Cecg and Ribon, thz cross-sscticns an
the selrshielding {actors for the radiative capture in diran ha
been calculated, depesndent on the snsrgy of the nsutrons, on &R
temparature of iron, the form of the neutron spectre in the re-
gardad reactor type, and on the dilutian crgss-section of thes iron
in the considered reactor zone.

The data gained by this programme SEFAC for the effective group

* Habil. T.U. Graz, 1976



cross-sections and thz selfshielding factors of medium heavy
elements will enter into the version IV of the CADARACHE-cross-
sectian data files, which will be made use of when projecting
the Fast 1200MYe reactor "Super Phénix".

2. Diffusionthsoratical Treatment of Coucled Cares’®

H.Rabitsch

The associated flux distributions of weakly coupled slab- and
cylindergeomatrical cores are calculated by applying the one-
group diffusion theory. From the intagral representation of the
neutron Tlux by its baundary values tha explicit terms of the
associated flux distributions for approximately calculated
boundary fluxes are derived. A first order perturbetion.theocry
makes it possible to determ1n° the buckling chango and the re-
sulting flux distributions of coupled systems from the associated
flux distributions. The buckling changes are evaluated for coupled
cores in slab geomstry and for cores of a cross—saction in ecircular
ting sector shape; their results are compared with each othsc.

T
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3. Transpgorttheecretic
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t
H.Hubmer
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From the view of reactor safety the fine structure af ths flux in
a light water-cooled statistical pebble bed reactor is of consider—-
able interest. Calculation models are =applisd to make the use of
analytical methodspossibie - 2.g. one considers the naighbguring
sphere of a reference sphere as distributed on a concentric shell.
The applicability of integrodifferential as well as of integral
transport theorstical methods on thz model of spherically sym~
metric assembled cores is teo be investigated. '

4. The S=zcond Crtdar Corrs!

sl Nagtron
Field D=alt with in the

E.lLedinegg

Basid=s the direct method cf incore spectroscapy there are alsc

-integral methods of interest that can
parameters. For reactors of lcuw power
applied which refer to the inner pile

be ussd for testing multigr oup
also stechastic methaods can ba

noise,

‘respectively to th2 cor-

relation behaviour of neutron chains of the same or different energy

gToups.

In the prasent study the cross- and autocorrelatian Function af tuo
optionally chosen energy groups are calculated; only statistical

¥ Diss. T.U. Graz, 1976
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moments of second ordar are dezlt with. Green's function in th
correlation terms is determined by using a n-group diffusion
equation, which is decoupled by msans of a principle axis trans-—
formation after having applied a Laplace transfercmation. In the
transformed system the demanded Greesn's functions tan be easxly
stated in form of bilinear developmznts.

S. Electronagnetic Wave Proca
Subjectzd to Unl»:;n St ti
D1rect10n+

[Nl fadd

n Blans Plasms Lavers
ic Yisld of Arbitrazy

Tfanns

pivita!

gation
c

E.Ledlnegg, B.S5chnizer

To find tha field representation of the electromagnetic field in
an anisotropic plasma, it is nzcessary to calculate the mode econ-
tinuum in infinite space, which reguirss the solution of the dis-

persion equation. This is a fourth order equation. The tuodimensio-

nal case, in which the slectromagnetic field dzpends only on tuo
coordinates and the quartic becomes biguadratic, is an approxima-

tion sufficient in many practical casis. At first the corresponding

system of modes and thes integral .representation of ths electro-

magnetic field are given for .only one plasma layer. Then tha trans-

ition to a multiple~layesr -plasma reguires the matching of tan—

gential field compcnaents alorng the boundary, which task can sasily

be accomplished by sclving a system of linear equations.

6.. Llave Propagation in DPlane Wavecuides in an Anisotropic
Plasma with Given Primary Current Distr : '

E._edlnaﬁg, W, Papousek

A multi-layered plasma is consideredj’where sach layer heccomes

anisotreopic by an arbitrary oriented static magnastic field. Wanted

is an integral representation of the electromagnetic Tield excited

by an arbitrary scurce distribution in the stratified plasma. Our
method is similar to that of AR3CL and FELSEM, but extands the
latisr 'y assuming arbitrarily oriznted stztic megnetic {ields.
The electromagnetic field is given as an intsgral reprasentation,
constructed from  -the modzss of the transversal parts of the field

equations. In case of p nonlinear interaction bstween plasma and
elac*ronggnoulc field the obtained soluticn can be taxen a5 a
fizst ordar approximatiaon to desvalope an iteration technigue

. the equatiaons of nagne»oh/dvodynanlc

3
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7. A Diffusiontheoretical Method for the Flux Calculation
in fjultisphsre Conalguratwons o

F.Schiirre

* Int.Congr. "Waves and Instabilities in Plasmas" Boaok of Abstra

University of Innsbruck, 1975
_¥#% Kleinheubacher Berichte, Vol. 19, 1975 :

cts,
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Starting from ‘the exactly saol vabWe problem of the flux determi-
nation of a point source of neutrons in an infinite medium,
which contains a spherical impurity zone eccentric te the point
source, an approximation method for the calculation of the flux ..
distribution of two neighbouring spherical fuel elements in
infinite diffusicn media is developed. An iterative method
allows by alternately satisfying the conditions of continuity

of the two spherical fuel elements to procesd to continually
improving approximations. '

8. On the Calculation of the Doppler-sffect of
-Reactor Materials
M.Heindler

A weak point in the safecy analysis of fast breeders is the
defective knowledge of  the tenpe;atu;e effects on materials of
medium atomic weight (60 valume % in fast breeders) that have 2
direct and indirect influsnce on the results aof the cealculations
¢ the Doppler coefficient. The results derived from a quantum
mechanical reactarphysical investigation of the relations betwaen
resonance structurass of reaction rates apnd teamperature effects
shou up the weak peints of the usual calculation methods.

9. Meutron Physical Study on a Ligh% Water Pebble Bed Resacigo#

M.Heindlex

The advantages oi the pebble bad reactor, which have already hsan
demonstrataed in practice for the gas-ccoled high temperature
reactor, suggested the investigation of this principle for the
application in resactors with liguid cooling as well. The results
of various studies make pebble bed cores also for liquid coole
reactors appear as an interesting alternative to conventional core
principles. On the basis of a paramater study of the nsutron
pnysical gualities of a pebbls bed reactor with liquid cooling
sspacially the neutron physical and thermodynamic charactaristics
of the fuel elemants are discusssed after describing the calcula
tion metheds. Unsolved aroblems are referred to.

h

g

10. Puls=ad Meutreon Source Measurements at the SAR Graz

W.Ninaus

Von Dardel suggasted to determine the prampt kinestic behaviour oV
sub-critical assemblies with the help.of the pulsed neutron tech-
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nique. For applying this method, a pulsed neutron source for ths
installation in thes central channel of the SIEMENS~ARGINAUT-Rzactor
in Graz has been designsd and constructed. The principle of this
pulsed neutron source is based on the periodical short utilization
of the (“,n) reaction in beryllium. The prompt neutron life time
1g was determined with the method of Simmons and King. For the tuo
core configurations, tuwo-slab and ring~cors, the measured valuas
were compared with the results from the Rossi-i-measurements
{(Stribsl and Thuzy).

11. A Contribution to the M=zasursment of tha Neutron
Flux with Ulra Probes

Hj.Miller

3

For the determination of ths neutron flux in rszactors gen=zrally

the induced bata and gamma activity will be measursed in disk

probes. At large flux profiles, the use of wire probess is ad~
vantageous, bacause by only one activation a very largs fLeld of

the profile is destermined. Sometimes it is possible to point ogut

the fine structures of the flux, depending on the .evaluation methaod.
The results of the measuremspts will be discussed according to the
evaluation of the beta and gamma acblkuy as well as to the limit
of the accuracy.
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