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ATOMINSTITUT DER OSTERREICHISCHEN UNIUERSÎTATEM, UIEN 

1. NEUTRON SOURCES AND NEUTRON DETECTION 

1 «• 1 Fisasurernent of the emission sp-scbra of Sb-Ba, Ga-D^O, 
In-8e, Hr.-33.apd Ga-Se phótoneutron sources 

E.Zankl, F.Bensch 

The energy distribution of the photonautraps produced in said 
sources was measured by a proton-recoil proportional counter. The 
sources were surrounded by spherical lead-shields to reduce the 
very intense gamma field. Various methods of (n,y)-discrimination 
were investigated and the best results were obtained by an electro-r-
nic division method which used the quotient of the rise-time to the 
pulse heigt of each pulse. The experimental results showed for the 
Sb-Se source that there exists also a continuous neutron contribu­
tion, produced by the 38e{y,n)2x-reactian, besides the sharp neu­
tron peak at 24kaV. Good agreement with earlier theoretical cal­
culations was obtained for the Ga-D2Û source. For the first time 
there exist accurate measurements of the energy distribution of 
In-Be, Fin-Be and Ga-Be photoneutrcns; these sources have several 
neutron groups with discrete energies. 

2. NEUTRON SCATTERING 

2.1 Electric and Nuclear Scattering of Slow Neutrons.by Atoms 

G.Eder 

The electric scattering of neutrons by the Coulomb field of the 
nucleus and the electrons of a free, neutral and non-magnetic 
atom is due to the internal charge distribution, the magnetic 
moment, and the electric polarizability of the neutron. The inter­
ference between electric and nuclear interaction of slaw neutrons 
(1 •= 0) is discussed. Expressions for differential cross sections 
and final state polarization are derived. The electric polarizabi­
lity modifies essentially the left-right asymmetry of the scattering 
cross section for polarized neutrons. 

http://Hr.-33.apd
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2.2 Parameter Systematic fot a Nautron-Mucleus Optical 
Potential») 

G.Eder, H.Leeb and H.Oberhummer 

The functional relations betuean the potential depth and the half 
density radius of the phenornanological optical neutron-nucleus 
potential are studied. Parameter systematica for the energy range 
from 4fley to 30neU are constructed which include this ambiguity.. 
It is demonstrated that besides the usually assumed isospin de­
pendence of the real potential depth there must also exist a de­
pendence on the mass number of the target nucleus. The uork con­
firms once more shell effects in the surface absorption term and 
suggests a method to separate volume and surface absorption by 
their energy dependence. 

*)The work is partly supported by Kuituramt der Stadt Wisn. 

3* NEUTRON JNTERFEROFiETRY 

3.1 Measurements of Scattering Lengths by Neutron 
I n t e r f s r o m e t r v 

H.Rauch, U.Bonse*, ui.Bauspiess^*, H.Kaiser, G.Sadurek 

The perfect crystal neutron interferometer which was developed 
during the last years (Phys.Lett. A47 (1974) 359) is used for high 
precision measurements of coherent scattering lengths of various 
gases. The measurements are carried out at the high flux reactor 
in Grenoble. The results serve for a deeper understanding of 
nuclear-, electromagnetic- and f eu-body-rinteraction (Proc.Gatlin-
burg C0NF-7605Q1-P2, p. 1094 (1976) and Proc.Lowell C0MF-760715-P2, 
p. 1027). Lie got the following values for the bound coherent-
scattering length (in 10 - , ocm): 
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3.2 Haqnetic Effects in Neutron Interferometry 

H.Rauch, U.Bonse*, A.Zeilinger, G.Badurek, W.Bauspiess**, 
H.Kaiser, W.Schindler 

Dortmund 
Dortmund and Institut Laus-

H -3.42 + 0.03 
He 3.G07 + 0.03 
N 8.975 +_ 0.07 
0 5.735 + 0.05 
Ar 2.017 + 0.02 

* Institut fur Physik, Universitat 
** Institut fur Physik., Universitat 

Langevin, Grenoble 



The neutron interferometer is sensitiva to nuclear and magnetic 
phase shifts as ueil. After we have verified the 4ÏT-periodi'city 
for spinor rotation (Phys.Lett. 54A (1975) 425.) new modulation and 
polarization effects are observed for simultaneous nuclear and 
magnetic phase shifts (Phys.Rev. 014 (1976) 1177; Nuovo Cim.34B 
(1976) 76). New neutron interferomatric measurements with an ad­
vanced magnetic field positioning yield an accuracy of about 2% 
for the 4TT-factor and about *,% for the determination of magnetic 
forward scattering lengths. Experiments with polarized incident 
neutrons are in preparation. 

4. NEUTROfJ DEPOLARIZATION 

ù" 1 Search for Magnetic Order in Selected Pseudobinary Systems 
do'jjn to nilli Kelvin Temperatures 

R.Goblirsch. H.UJ.Uiaber, G.Hilscher*, R.Grossingar*, 
ÜJ. Stainer** 

Magnetization and neutron depolarization experiments performed on 
the pseudobinary systems Yg(FexRn-]_x)23, Zr(FexCoi_x)2 and 
Y(Fe)<Al^_x)2 are reported. At some intermediate concentrations 
bulk magnetization measurements did not show a Curia temperature 
down to 2K. Neutron depolarization measurements down to 30m!< con­
firm the absence of any spontaneous order in these systems. Hcu-
evar, the magnetization curves obtained indicate the existence of 
magnetic clusters. This assumption is supported by the appearance 
of a field induced magnetic short range order observed by neutron 
depolarization experiments. The results are discussed in terms of 
a simple cluster model. 

4.2 Instrumental Developments in Polarized Neutron Research 

G.Badurek, H.Rauch, 3.Hammer 

A fully transistorized electronic spin-flip chopper system for 
polarized neutron beams based on a modified Hezei spin-flip device 
could be developed, which represents an improved version of the 
originally described DC flipper-chopper (Wuoi. Instr. ílsth. 123 . 
(1375) 315) and provides a quasi elastic tima resolution in the 
1u,s range and a minimum pulse width of about 3 - 5¡as. Feasibility 
studies on the application of the pseudo-statistical correlation 
method for that type of chopper clearly showed the disturbing in­
fluence of systematical errors introduced by deviations of the 
modulation function from their mathematically ideai value. The 
conclusion could be drawn that the correlation technique is useful 
only for moderate resolution, i.e. elementary pulse widths of more 

Experimentalphysik, TU Wien 
Angeuandte Physik, TU Wien 

* Institut fur 
** Institut fur 



than 20}J.s, and lou modulation depth as it is frequently the case, 
if spin-dependant scattsring is investigated only without the usa 
of an analysing crystal. 
A further development is concerned with the extension of the ueli 
established neutron depolarization method to dynamic process and 
relaxation phenomena. At present the electronic setup for the 
pulsed analyzation has been completad and a search for magnetic 
after-effects in Dy single and polycrystals is in progress. 

NEUTRON DIFFRACTION 

5.1 Fourier Neutron.TQF-Diffractometry 

G.Badurek,G.P.Wsstphal, P.Ziegler 

A computer controlled time-of-flight diffractometer for thermal 
neutrons has been developed (Atomksrnenergie 23_ (1977) 27) r allowing 
efficient use of the available intensity. An especially designed so-
called Fourier-chopper modulates the incident polychromatic beam 
periodically in time with different frequencies. From the frequency 
dependent count rate ths Fourier transform of the TOF distribution 
of the scattered neutrons is derived by means of a four-quarter-
period phase sensitive detector system. This distribution containing 
the structural informaticn of the scattering sample can be obtained 
by performing the corresponding inverse transformation by means of 
a computer program. The safe maximum rotational speed of-the chopper 
rotor is about 11000 rpm, corresponding to a maximum modulation 
frequency of the beam of 100kHz. The time resolution of the instru­
ment for a flight path'length of 1 - 2m is of the'order.of 1%. It 
could be shown (Nucl. ïnstr.Pleth. 137 (1976) 595) that the presence 
of the higher harmonics in the nearly triangular chopper modulation 
function causes only negligible systematic errors in the determina­
tion of the Fourier components of the neutron TOF-distribution, 
thus making complicated stator shaping procedures for sinusoidal 
modulation not necessary. Preliminary test measurements on poly-
and single crystal specimens could demonstrate the correct function 
of the instrument. 

5.2 Develooment of a nsu Small-Angle X-Ray and Neutron 
Diffractome car 

D.Bader, H.Rauch, A.Zeilinger 

A 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 uith the same geometry are possible. The angular 



resolution is in the order of seconds of arc. An optical control 
system was constructed uhich 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 RADIOGRAPHY 

6.1 Meutron Radiographie Heasursments of the Diffusion of H 
in fletáis 

Ui. A.Pochman, A.Zeiiingar 

Neutron radiography was used to measure hydrogen diffusion in 
metals (3. Appl.Phys. 47 (1976) 5478; D.Phys.F: rietal.Phys., in 
print). It is possible to work in a range of exposures where the 
optical density distribution on the radiographic film directly 
represents the hydrogen distribution in the sample. The method is 
essentially non-destructive and the hydrogen need not penetrate 
surfaces during the'measurement. The diffusion coefficients of H 
in p-Ti, V, i\!b and Ta in qualities as usually delivered were 
measured for temperatures between 50 to 110°C. The results indicate 
that the diffusion coefficient of H in p-Ti, Nb and Ta is not very 
sensitive to chemical composition and impurity content. It is con­
cluded that for most technical applications regarding the H trans­
port properties it is not necessary to use extremely purs metals. 

6.2 Neutron Radiography.of TRIGA Fuel-Rods 

CKober^er, W. A. Pochman5 H.Rauch, A.Zeiiinger, H.Bock 

Neutron radiographic investigations of fresh TRIGA fuel rods 
shamed cracks in turo elements running right through the fuel bri­
quette. As the new elements were not radioactive, the radiographs 
could be taken with Gd-foiis using the direct method (Atomkern-
energie 23_ (1977) 231 ). After the exposition time of several 
minutes the fuel elements became slightly radioactive showing a 
radiation level of 100mram/h measured on contact immediately after 
radiographing. This activity decayed within a few hours. Further 
measurements of irradiated fuel éléments using the track etch 
technique are under progress. 
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INSTITUT FUR RADIUNFORSCHUNG UNO KERNPHYSIK DER 
OSTERREICHISCHEN AKADENÏE DER WISSENSCHAFTEN, ' UÏEN 

1. Precisa measurement of the Cu(n.pQ, Co cross section 
with 14f0aV .naîtrons 

G.Uinkler 

Tha "^CuCnjOcJ^^Co reaction is a crucial fluanca monitor in reactor 
dosimetry and it is of graat importance in unfolding the high-
energy part of neutron spectra by foil activation techniques. As 
significant discrepancias axist in the literature data the °3Cu(n,<*) 
cross section has bean rameasursd with 14 FieV neutrons with an 
accuracy of a feu per cent. 

2. Activation Analysis Applications in Archaeology 

U.Czerny, G.Winkler 

The use of 14flsl/ neutrons for tha analysis of ancient pottery has 
been investigated. A comparison technique using Al-foils as a 
standard was introduced. The main components Si,. Al, fig. and Fa 
could be evaluated within a short tima with an error of a feu par 
cent thus differentiating between samples of different origin. It 
has been shown that also tha analysis of minor components in 
pottery such as Na, Ca, So, Ti, fin, Ni, As, Rb, Y, Zr, Cs,Ce can 
be performed by activation with fast neutrons with moderate pre­
cision using a Ge(Li)y-specirbmeter system. The work will be 
publishad in the journal of Radioanalytical Chemistry. 

3. Measurement of differential elastic and inalastic 
scattarinq cross sactior.s with l4fiaV neutrons on 
elements of practical Importance 

K.Hansjakob, G.Staffel, G.Winkler, F.Wenninger, 
A.Chalupka, H.Uonach 

Using time-of-flight techniques for neutron spectroscopy a program 
has bean started to measure tha elastic scattering cross sections 

(~r~-) ,(e) in the region 3 = 20 - 135 with an accuracy of about ail el = ' ' 
10%, the high energy part of the inelastic neutron spectra 
í 2 — 

(,-t- , • (0) ) as a function for 9 and En. = 3 - 14flet/ with an S En tdrz
 x n 

enargy resolution of about O.BHsl/. In tha beginning emphasis is 
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laid on measurements on Ba in its natural isotopic composition and 
on measurements of tha cross sections for forming the first 2~ 
level of 138ga> Furthermore measurements of the low-energy part of 
the neutron spectra from (n,n')~ and (n,2n)-re-actions in the region 
En i = G.5 - 3neU averaged over S ara planned. 

4. Multiparameter-coincidence study of the reaction 
Zn(n,n 'y) at T4i-)ev -

H.Kratschmar, S.Tagesen 

A sample of natural Zn has been irradiated with 14f1aV neutrons 
from a nanosecond pulsad beam facility. Coincidence-events have 
been recorded as•3-word items containing neutron time-of-flight, 
recoil energy (in NE 213) and y-ray energy (Gs(Li)-detector). 
Neutron energy spectra for transitions to the first excited levels 
of 64,66,68zn will be extracted and compared to results of sta­
tistical model calculations. 

^* On the low-energy performance of the flunich PSO system 

A.Chalupka and G.Stengi 
fi.R.flaier* and P.Sperr* 

.The performance of the Flunich pulse-shape discrimination (PSD) 
circuit was tested at very low particle energies, n-y separation 
turned out to be possible down to Eej_ ̂  30keU also for relatively 
large (5"d" x 1") NE 213 scintillators. Even at the lowest energies 
rejection of 99/b of thB y-pulses could ba achieved if a loss of 
about 30J& of the neutron ̂ pulsas was permitted. 
(Will be published in Nucl.Ins.tr. and fleth.) 

.6. Temperature dependence of the pulse shape 
discrimination properties'of PIE.-213 

A.Chalupka, G.Stsngi and H.Vanach 

The temperature dependence of the'.'pulse shape discrimination (PSD)" 
properties of the liquid scintillator NE 213 was investigated in 
th9 temperature range -15° - +30°C. The large temperature depen­
dence of the P5D -properties reported in the literature-could not 
be confirmed. Even in very sensitive measurements no change in the 
PSD properties was observable. This indicates that both intensity 
ratio of the fast and slow components of tha scintillation and the . 
scintillation decay times have very small temperature coefficients. 
(Will be published in Nucl. Instr. and fleth.) 

Physikdepartment, TU Flünchan 

http://Nucl.Ins.tr
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7. Statistical and optical model calculations of 
noutrpn induced reaction cross sections for ' ''Ba* 

B.Strohmaier and f'l.Uhl 

Average neutron induced reaction cross sections for IJ4~iJ-"5a for 
incident energies between 20kaV and 20fle\/ have been calculated by 
means of the optical and the statistical model u/ith consideration 
of preequilibrium emission. The calculations comprise the total, 
the nonelastic, the differential elastic, the (n,y), (n,xny), (n,py), 
(n,pny) and (n,npy) cross sections, as wall as the production 
spectra of neutrons, protons and gamma-rays. For the model calcula­
tions a consistent set of parameters based on experimental data as 
far as possible was employed. The accuracy of the calculated cross 
sections tuas estimated. 

8. Statistical model calculations of 
' " • ' . ' ' • i . -i . - T * 

neutron induced cross sections for .P* 

B.Strohmaier and fl.Uhi 

Average (n,xny). (n,yy), (n,pny), (n,npy), (n,<xy), (n,<*ny) and 
(n,n«.y) cross sections as uiell as particle and gamma-ray production . 
spectra for ^1p have bean calculated for incident energies between 
threshold and 20risU. Preequilibrium emission was accounted for. 
Good agreement between computed and experimental cross sections 
could be achieved by use of a single set of model parameters. 

9. . Fiaasureaent of energy spectra and. angular distributions 
of charged particles emitted in nuclear reactions induced 
by MFlel/ neutrons 

P.Hille, H.Uhl, K.Richtar, C.Derndorfer, R.Mowotny, G.Stengl 

Measurement of the reaction Fe(n,o¿) has been completad and com­
parad to statistical model calculations. Tha neu improved version 
of the cylindrical multiuirs chambsr is now tasted. 

TO. Aae-determination of bones by activation with 14 Heu" neutronrs 

P.Hille, H.Uonach, P.Eisenbarth 

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

Work supported by the European Communities (EURATOPl) 



11. Measurement of y-multiplicilies after (run ' )-r3actions 
with 14MsV neutrons 

P.Grabmayr, P.Hille 

The project described in the last report has been started by 
calibrating the y-detector using inelastic 2 - 3MeV neutron 
scattering on Li-, Si- and Fe-targets. 

12. Neutron sputtering 

G.Stengl, P.Hille 

Using the pulsed high intensity neutron generator at the Institut 
fur Radiumforschung it is planned to study 14MeV neutron sputter-in 
of several materials. TOF-technique uill be used for mass identifi 
cation of sputtered atoms and compounds. Neutron sputtering is an 
important problem for the development of fusion reactors. 

INSTITUT FUR-THEORETISCHE PHYSIK.UND REAKTORPHYSIK DER 
TECHNISCHEN UiMIVERSITAT GRAZ 

1. On the Determination of the Resonance Selfshielding 
in Materials of Medium Atomic Weiaht* 

M.Heindler 

In the present study the theoretical basis for a computer coda 
(SEFAC) has been uorked out that allows for resolved resonances 
the correct calculation of the energy- and temperature dependence 
on cross-sections, on non-shielded and effective group cross-
sections and on resonance selfshielding factors of medium-heavy 
elements. 

Uith the help of this programme and a set of résonance parameters 
for iron, evaluated by Le Coq and Ribon, the cross-sections a.id 
the selfshielding factors for the radiative capture in dron have 
heen calculated, dependent on the energy of the neutrons, on the 
temperature of iron, the form of the neutron spectre in the re­
garded reactor type, and on the dilution cross-section of the iron 
in the considered reactor zone. 

The data gained by this programme SEFAC for the effective group 

* Hábil. T.U. Graz, 1976 
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cross-sections and the selfshielding factors of medium heavy 
elements will enter into the version IV of the CADARACHE-cross-
section data files, which will be made use of when projecting 
the fast 1200riUe reactor "Super Phénix". 

2. Diffusionthaoretical Treatment of Counled 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 integral representation of the 
neutron flux by its boundary values the explicit terms of the 
associated flux distributions for approximately calculated 
boundary fluxes are derived. A first order perturbation theory 
makes it possible to determine the buckling change and the re­
sulting flux distributions of coupled systems from the associated 
flux distributions. The- buckling changes are evaluated for coupled 
cores in slab geometry and for cores of a cross-saction in circular 
ring sector shape; their results are compared with each other. 

3. Transoorttheoretical Treatment of 
Spherically Symmetric • Cores* . 

H.Hubmer 

The Second Ordar Correlation Functions of the neutron 
Field Dealt with in the n-Group Diffusion Theory 

E.Ledinegg 

Beside the direct method cf incore spectroscopy there are also 
integral methods of interest that can be used for testing multigroup 
parameters. For reactors of lew power also stochastic methods can be 
applied which refer to the inner pile noise, respectively to the cor­
relation behaviour of neutron chains of the same or different energy 
groups. 

In the present study the cross- and autocorrelation function of two 
optionally chosen energy groups are calculated; only statistical 

Diss. T.U. Graz, 1975 



marnants of second ordsr are dealt with. Groan's function in tha 
corrélation terms is determined by using a n-group diffusion 
equation, which is decoupled by means of a principle axis trans­
formation after having applied a Laplace transformation. In the 
transformed system the demanded Green's functions can bs easily 
stated in form of bilinear developments. 

5* Electromagnetic hlavs Propagation in Plane Plasma Layers 
Subjected to Uniform Static '/"¡agnatic Field of Arbitrary 

W . i - . • ) i i n i - • • I ' i 

Direction* 

E.Ledinegg, B.Schnizer 

To find the field reprssentation of the electromagnetic field in 
an anisotropic plasma, it is necessary to calculate the mode con­
tinuum in infinite space, which requires the solution of the dis­
persion equation. This is a fourth ordar equation. The twadimsnsio— 
nal case, in which the electromagnetic field depends only on two 
coordinates and the quartic becomes biquadratic, is an approxima­
tion sufficient in many practical casis. At first the corresponding 
system of modes and the integral representation of the electro­
magnetic field are given for only one plasma layer. Then the trans­
ition to a multiple-layer plasma requires the matching, of tan­
gential field components along the boundary, which task can aasiiy 
be accomplished by solving a system of linear equations. 

6. Wave Propagation in Plane Uavequides in an Anisotropic 
Plasma with Given Primary Current Distribution** 

E.Ledinegg, U.Papoussk 

A multi-layered plasma is considerad^'"where each layer becomes 
anisotropic by an arbitrary oriented static magnetic field. Wanted 
is an integral representation of the electromagnetic field excited 
by an arbitrary source distribution in the stratified plasma. Our 
method is similar to that of AR3EL and FELSEfi, but extends the 
latter Vy assuming arbitrarily orientad static magnetic fields. 
The electromagnetic field is given as an integral representation, 
constructed from the modes of the transversal parts of the field 
equations. In case of ci nonlinear interaction between plasma and 
electromagnetic field the obtained solution can be taken as a 
first ordar approximation to davalooa an iteration technique for 
the equations of magnetohydrodynamics. 

7. A Diffusiontheoretical Method for the Flux Calculation 
in Piultisphara Configurations 

F.Schiirrer 

* int.Congr. "Waves and Instabilities in Plasmas" Book of Abstracts, 
University of Innsbruck, 1975 

** Klainheubacher Berichte, Vol. 19, 1975 
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Starting from ths exactly solvable problem of the flux determi­
nation of a paint source of neutrons in an infinite medium, 
which contains a spherical impurity zone eccentric to the point 
source, an approximation method for the calculation of the flux 
distribution of two neighbouring spherical fuel elements in 
infinite diffusion media is developed. An iterative method 
allows by alternately satisfying the conditions of continuity 
of the two spherical fuel elements to proceed to continually 
improving approximations. 

8. On the Calculation of the Doppler-effect of 
Reactor Platsriais 

N.Hêindler 

A weak point in the safety analysis of fast breeders is the 
defective knowledge of the temperature effects on materials of 
medium atomic weight (60 volume % in fast breeders) that have a 
direct and indirect influence on the results of the calculations 
cr" the Doppler coefficient. The results derived from a quantum 
mechanical reactorphysical investigation of the relations between 
resonance structures of reaction rates and temperature effects 
show up the weak points of the usual calculation methods. 

9. Neutron Physical Study on a Light tf.ater Pebble Bed Reactor* 

n.Hêindler 

The advantages of the pebble bed reactor, which have already been 
demonstrated in practice for the gas-ccalad high temperature 
reactor, suggested the investigation of this, principle for the 
application in reactors with liquid cooling as well. The results 
of various studies make pebble bed cores also for liquid cooled 
reactors appear as an interesting alternative to conventional core 
principles. On the basis of a parameter study of the neutron 
physical qualities of a pebble bed reactor with liquid cooling 
especially the neutron physical and thermodynamic characteristics 
of the fuel elements are discussed after describing the calcula­
tion methods. Unsolved problems are referred to. 

10. Pulsed Neutron Source Measurements ah the SAR Gfaz 

WoNinaus -

Von Dardel suggested to determine the prompt kinetic behaviour of 
sub-critical assemblies with the help.of the pulsed neutron tech-

* ATLJ, Vj_, p.574 - 580, Nov. 1975 
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nique. For applying this method, a pulsed neutron source for the 
installation in the central channel of the SIEf'lEfJS-ARGQr-iAUT-Raactar 
in Graz has been designed and constructed. The principia of this 
pulsed neutron source is based on the periodical short utilization 
of the (y,n) reaction in beryllium. The prompt neutron life time 
1 0 was determined with the method of Simmons and King. Far the tuo 
care configurations, tuio-slab and ring-cars, the measured values 
were compared uith the results from the Rossi-;¿-measurements 
(Stribel and Thury). 

11* A Contribution to the Measurement of the Neutron 
Flux uith 'Jire Probes 

Hj. Plüller 

For the determination of the neutron flux in reactors generally 
the induced beta and gamma activity uill be measured in disk 
probes. At large flux profiles, the use of wire probes is ad­
vantageous, because by only one activation a very large field of 
the profile is determined.. Sometimes it is possible to point out 
the fine structures of the flux, depending on the evaluation method 
The results of the measurements will be discussed according to the 
evaluation of the beta and gamma activity as uaii as to the limits 
of the nccuracy. 


