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A. Work done at the Research Institute of National Defence, Stockbulm

1., ‘v-measurements in the fast neutron figsion of 239

H. Condé, J. Haneén and M. Holmberg

Pu,

A
Using a large liquid scintillator as the fission neutron detector measure-

ments of the wvalues for 23 9}?u, 254 and 270y relative to the wvalue for

2520f‘ are in progress. For 23%\ the -value is

being measured in the energy region 4-14 MeV while for 23411 and 236{1 the

: the spontaneous fission of
gpontaneous as well as the induced fission in the threshold region are

being studied.

2. Measurements of (n, 2n) cross-sections
M. Holmberg snd J. Hansén

The (n, 2n) cross section of BBe gnd D have been measured in the energy
regions 2.0~6.5 MeV and 4.2-6.5 MeV, respectively. Preliminary results
were given at the Paris Counference on Nuclear Data (October 1966),
Paper CN 23%/18.

é. Neutron resonance radiative capture cross sections in 2sld shell nucleil
G. Nystrém, I. Bergqvist '

The possibility of measuring the rédiative capiure cross section by neans
of the time~of-flight technique with a 5" x 4" NaI(Tl) scintillator is
being investigated. The neutrons are produced by the 'Li(p,n) Be reaction.
The pulsed proton beam from the 3 MV van de Graaff-generator has, after
Mobley bunching; a duration of 1 ns.. The over all time resolution of the
system (over a decade of pulse heights from the Y-ray spectrometer) is

2 ns. Measurements have been perforxﬁed for Py Nay, Mg, AL, 8i, P and S

in the neutron energy range 10-60 keV. Crosas éeetioyn'calcu;l.ations are

in progress. '
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4, ~-ray spectra from neutron regonance caplure in 2sld shell nucled
B. Lundberg, I. Bergqvist

Experiments on the Y-ray spectra from resonence capturc at neutron
energies below about 150 keV in 2sld shell nuclel are in progress. Time-
of-flight technique with a 9" x 9" Nal("1l) spectrometer is uscd. Measure-
ments have been compléted for the 64 keV resonance in 2881, 30 keV reso-~
‘nances in > P and 25,

5, Cross sections of gamma-rays from inelastic neutron scattering
I. Bergqvist, H. Condé and G. Nystrom
N. Starfelt, AB Atomenergi, Studsvik, Nykoping

A Ge(Li)-detector (15 cm3) will be used to study gamma-rays from inelastic
neutron scattering mainly in the neutron energy range 4 <En < 8 MeV.

The detector will be used in a time-of-flight equlipment. The set up

also gives the possibility to measure angular distributions of the gamma-
rays.

6. Neutron inelastic scaittering from 232Th in the énergy region 1.0 —~

2.0 MeV
M. Holmberg and L.G. Stromberg

The inelastic cross-sections for the levels between 1.1 .and 1.8 MeV have
been measured. These cross-sections are needed for the étudy of the com- .
petition between neutron reemission and fission in this energy range,
where the fission cross-section shows strong variations. TFurther measure-

ments with higher resolution are planned.

7. Angular distributions of neutrons from the 7Li(p,n)'YZBe and ‘the
9

Be(p,n)gB reactions near threshold

A. Bergstrdm, S. Schwarz, L.G. Sirdmberg and L. Wallin

Angular distributions have been measured for neutrons from reaction thres-
hold energy to abowt B, = 500 keV gbove $hreshold. Theoretical anelysis
is being completed in terms of the R-matrix snd the S-matrix descriptions.

of resonance nuclear reactions.



8. Multiple scattering of fast neutrons in Li- and B-glass scintillators
H.O. Zetterstrom, S, Schwarz and L.G. Stromberg

Nucl, Instruments and Methods: 42, 277 (1966) and 441, 208 (1966)

i

9. A relative measurement of the 10B(n,a)7Li reaction in the energy
range 1 < Eri < 500 keV
S. Schwarz and L.G. Stromberg

§

AS a sequel to the studies on the 6Li(n,af)3H reaction the 10B(n, d)7Li
reaction will be studied in the keV range.

10. Absolute measurement of fast neutron flux with a large liquid scintil-
' lator

H. Condé and L.G. Strdmberg
' N. Starfelt, AB Atomenergi, Studsvik, Nykoping

A method of making an absolute measurement of the flux of fast neutrons
has earlier been studied (Arkiv f£6r Fysik 29, 45 (1965). An experiment
. is in progress to use the calibrated neutron beam to measure the absolute
cross section for 6Li(n,a) in the neutron energy range 30 <E_ < 100 keV.

11. On the i)roperties of small organic- scintillators as detectors of
" fast neutrons '

S. Schwarz and H.O0. Zetterstrim

Nucl. Instr. and Methods: 41, 93 (1966) o



B. Work done at the reazctor R1, Stocldiolm

1. Thermal neutron éaptu.re gomma, rays at 1. Stockholm

R. Hardell, S.E. Arnell, Chalmers University of Technology

.The equipment aVailabl'e: for the determination of capture gamma spectra now
comprises a 0.5 cm by 4 em? Ge(1i) detector, a TC 130 FET preamplifier and
" a 4096 channel pulse height analyzer. Do make accurabe measurements of
high energy gamma, Yspectra possible the Ge(Ii) detector has been surrounded
by a bisected Nal crystal; 6 in., in dismeter ond 4 in. long. The closed
géometry gives a high detection efi’iciel.my for the escaping ammihilation
| quenta. For the detection of low cnergy gammas it ig of interest to reduce
and smooth the Compton distributions by using en anticoincidence mantle,
The annular mantle of iTaI described is used cven for this purpose, TFurther-
more, a 5 in. diemeter by 4 in. long ¥al crystal with an 18 mm through
hole for the entering gamma ray beam is used to detect backscabtered ra=-
diation. This equipment has been sucecessfully used 'for the improvement
of umpublished ‘spectra, previously obtained by this group, from neutron
" capture in 19F, aoNe, 22Ney 36Ar and IJ’OAre

2. (Cold neutron scattering at I1
Us Dahlborg and K.E. larsson; The Royal Institute of Technology

Measurenments on pentance ot low tenpexrctures are performed and show some un-
expected features. Further measursments are in progress 10 establish the
effects with certainty. ‘

The crystal spectrometef has been rebuilt to allow measurements by use of
the inverted filter method. .Highér order refliections are eliminated by
beryllium filter inserted before the lead monochromator. A filter of
beryliium oxide is placed in front of the detector. The raﬁge of energy
transfers possible to study is ~1.0 £ B < -r 1.5 MeVe A resolution of
“gbout 1% at 4.7 & should be possible to reach.

The measurements on n-propyl alcohol, G3H7OH, and a model to treat the . -
data was pﬁbliéhed in Phys.Rev. T ” ‘ ‘



A final report on the results on solid and 1iquid aluminium compared to
theoretica). models was published in Arkiv for Fysik.

~ The study of the liquid~vapor transition in water is finished, The final
analysis of the dat‘é‘a is in progress. '

Preliminary measureménts on DNA show a dependence of the molecular orienta-
tion on the scattered neutron distribution. Further measurements are in
progress. ’
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C. Woxk done at reactor R2, Studsvik
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1. Time~0f-flight spectrometer at the reactor R2

K. Sk6ld, L. Kerlén, G. Nelin, J. Sciesinski (guestscientist),
J-0, Burgmen (Royal Institute of Technology, Stockholm)

: Experiments on the diffusion of hydrogen in palladium have been finished
" during the period,

- K. 8k61d, G. Nelin: Neutron study of the diffusion of hydrogen in palla-
dium. Solid State Commumications, Vol. 4 (1966) 303

K. Skold, G. ¥elin: Diffusion of hydrogen in the a~phase of Pd-H studied
by inelastic neutron scattering, (FFN~53).

A careful‘study of the differcnces in the atomic motions in water and ice
close to the melting point has been undertaken. The analysis of the data
is not completed but the results obtained so far indicate that the diffe-
rences are much more pronounced than has been suggested from earlier
experiments. Small emounts of KOH (410 =3 mol %) in ice is known to have

a drastic influence on the dielectric constent at low temperatures (T~150 K)
It has been suggested thai this should be connected to changes in the ther-
mal motions of the protons., A ncutron study that we have performed showed,
however, that the dynamics, in the rarige of frequencies (1011-10j3 S-1)
that are available with this technigue, was not changed within the experi-
mental accuracy when XOH was added.

?he construction of a high pressure container for liquid samples has been
completed and the arrangement has been tested. Experiments on HQO and

‘Dzo in the liquid state‘showed that the thermal motions are not affected

by applying a pressure of 2000 atm, in spite of the fact that the volume

is decreased by ~ 7 % on applying this preésuren ‘This is perhaps due to
the open structupe of these hydrogen bonded liquids and & similar behéwiour
is not expected in, for example, hydrocarbons. NMR~studies on hydrocarboné 
have shown'that the diffusion process is sirongly pressure dependent but
very little is known about'the effeets of increased pressure on other
motions. Our first systematic study of 11quids under pressure w111 be
made on neopentana [C(CH ) ] which has earller been 1nvestigated by *
NMR—methodso ' ‘

The 1nterpretatlona of the experimental results on liquid argon. are .
"completed and a final’ report will be published soon.



2. 3%-axis crystal spectrometer

L. Almgvist, G. Nilsson, G. Rounio, R. Stedman

The greater part of the new double spectrometer is now installed. The
massive shielding around the beam from the reactbr is complete, and mecha-
nical units are almost compleles The two-crystal monochromator which is |
an innovation in this spectrometer yields about the expected neutron inten-
sity -~ exact figures have not yet been obtained, but at least we know that

the device works satisfactorily.

The variation of frequency with wave vector and polarisation for phonons
in lead has been mapped experimentally, and on the basis of this comprehen-
give survey the frequency distribution and the curve of the lattice speci-

fic heat as a function of temperature have been calculated.

R. Stedman, S. Nilsson: Dispersion relations for phonons in aluminium at
a 80 and a 300 O%, Phys. Rev. 145 (1966) 492

e

« P~ and Y-ray spectroscopy

S.G. Malmskog and M. HOjeberg

The experimental study of hindered E1, E2 aﬁd M1 transitions by the declayed
coincidence technique is continued. An eéuipment‘for accelerating low
energy electrons has been incorporated into the Gerholmﬁtype]enS‘specfro-
meter. The system works satisfactory up to accelerating voltages of 20 kV.
The followiﬂg nuclei are being investigated: ‘

1'% ana 17 (togethor with A. Bicklin)

Conversion clectron spectra (double focussing spectrometer), Y-ray spectra

(Ge-Ii-detector) and half lives (double lens spectrometer) have been measured.
A full report is being written.

P! 47 (together with A. Bécklin)
Conversion electron and théy spectra measured. A full report is under

waye.

a2 (together with A. Bicklin)

‘Neasuremcnts of conver51on electron and Ykray Spectra are 1n progress.
155

Tb and - Tb157 (toge‘cher with A. Marel:.us, Unlversrty of Uppsala)

“ff’DeJJyed B1~tran31tlons have been investlgateda "A full report will soon be

given.



Ta182 m

Delayed M1 and E2 transitions measured. A full report is in progress.

W1 85m

Y-Tay spectra measured. Further experimental work is in progress.

w83 ¥, - (together with §. Wahlborn)

: A calculatlon of y-ray trans1tlon rates for the K-forbidden M1 and E2
. transitions from the 453 1 keV level in W183 is performed. The result
will be published in Nuclear Physics.

Pa233 (together with E. Falkstrom snd L. Boreving, Chalmers University of
Technology) -

Project just started.

292

The half life of the first excited state has been measured. A report is

under way.

Reporis:
1. K.E.G., I6bner, S.G. ¥almskog: Systematics of absolute gamma ray tran-

sition probabilities in deformed odd-mass nuclei.
Nuclear Physics 80 (1966) 505 |

2. L. Bromen, S.G. Malmskog: Possible cdd parity state in 128Xe. AE~240

(accepted for publication in Arkiv Fysik).

3. 8.G. Malmskog: Half life measurements‘:in 155Gd., AB-242 (accepted for
. publication in Arkiv Pysik).

4. A. Bdcklin, S.G. Malmskog: On the prOperfies of the 8, J2 " 3 /2 trangi-
tion in Phu. PFEN-42 (accepted for publication in

Arkiv Fysik).

5. B5.G. Malmskog: Absolute trensition probabilities from the 453.1 keV
. 1eV°1 in 183W FEN-48 (accepted for publ:.catlon in
Arkiv Pysik).

6. A. Bdcklin, H. Solhed, S.G. Nalmskog~ Propertics of levels in. 149:5’::1.
] ‘ - LFP-26 (accepted for publication in Arkiv Fysik)
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4, Nb” “-monitor

S. Hellstrom

The neutron doses necessary for the ealculation of involved cross~sections
have been determined from measurements of thermal, epithermal and thres-
hold detedtors, wvhich were irradiated together with the Nb93—foil samples.,

To check the degree of burn-up of Nb94, e sample with only Nb944activity

was irradiated for a short time (~ 6 h) at a high neutron flux level

(~,5-1O13/cm3/sec) and the change of activity measured.

A computer programme for the accurate evaluation of the induced activities
has been tested.

5. Experiment with nuclear resonant scattering of gamma rays
5. Hellstrom, T. Wiedling

One of the channels in the reactor R2 has becn supplied with a collimator
for the extraction of the prompt gamma-radiation from (n,y) processes in
irradiated samples. A turnable Nai(Tl)-spectrometer has been constructed
in order to afford measurements of the scattered y-rays from scatterers
of different elements, placed in the beam. The set~up has been tested
by measuring the resonant radiation caused by wy=rays from a Fe(n,Y)-source
upon Pb(7.28 MeV)- Ni(7.64 MeV)- and 0d(7.64 MeV)-scatterers. A report
about the experimental features is in preparation.

6. y=radiation from fission

H. Albinsson, Chalmers University of Technology and
J. Higbie

Preliminary experiments started last May. Most of them have dealt with
testing the electronics and trying to increase the neutron flux. Unfortu-
nately we have had bad luck with the fission foils, but the radiochemists
have improved their technique and we have great hope to get ﬁerfect foils
So0n. The experience by other people is that the uranium layer should

not be as thick as we have used and the new foils will have not more than
100 ug/cm s sometimes. less than thata This seems to be of SpeClal impor—\‘
tance in measurements where mass selection is requlred. | ‘

,From time—of-flight spectra we have found the ratlo of chance to true CO= .

‘incidences to be satisfactorye ' In order to 1ncrease thta gamma countlng
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rate we have moved the Nal—oryétal closer to the fission chamber. Inves-
tigations are going on o find out if it is importent to shield the NaI~
crystal against the prompt neutrons, The resolution in the gamma peak
(FWHM) is 6.5 ns, but this can probably be improved.

7. The double~focusing beta-spectrometer at R2
A. Bidcklin and B. Fogelberg, University of Uppssla and The Swedish'
Research Councils' Iaboratory, Studsvik, Nyképing, Sweden

165( 166

The low energy internal conversion measurements of lines from Ho n,y)Ho
have been completed with measurements of the corresponding gamma transitions
using a Ge(li) detector and an external beam geometry. Internal conversion
spectra have been recorded from Dy161(nth,yoed4se between 70 and 1000 kav.

The latter spectrum contains several hundreds of lines. The Dy measurement

has revealed possible K = 0 and K = 0" bands in Dy162. From a measurcment

170 5o u1

mixing ratios of a few transitions within and between the low-lying X = 1~
170

of I-subshell conversion ratios from the recaction Tm169(nth,Y)Tm

and K = O bands in Tin have been determined.

115g and Cd117g,

multipolarities and mixing ratios have becn obtained for some low lying
115 and In117. The data are compatible with a positive parity
and aAspin of 1/2 or 3/2 for a doublet of levels around 0.8 MeV in both

isotopes. The reduced transition probabilities of transitions from these

From internal conversion measurcments on the decays of Cd

levels in In

levels obtained from helf 1ife measurements (see G 3) is compatible wlth
the assumption of a deformation (6 o, 0.20) of these levels.

Internal conversion lines have been measured from the decays of Pt199

wal47,

and

Reports* ‘
1. H.T. Motz, E.T. Jurney, O.W.B. Schult, R.H. Koch, U. Gruber, B.P. Maier,

H. Baadery L. Struble, J. Kern, R.K. Sheline, T. von Egidy,
- Th, Elze and E. Bieber: The energy Levels of Ho1669 to appear
in Phys. Reve ' ‘

2. A. Bicklin, A. Suarez, O.W.B. Schult, B.P.K. Meier, U. Gruber, D.W. Hafe-
" meister, E.B. Shera, W.lN. Shelton and R.K. Shellne' Nuclear
| Spedtfoabopy of Dy162, to be publlshedo

3. A. Backlln and S.Ge Malmskog° On the Propertles of the S1/2q 65/2 transi-

199

tion in Au, to appear in Arkiv for Fysik
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4. A. Bécklin, $.G. Malmskog and H. Solhed: Tremsitions, Lifetimes end

Levels in 149Pm, to appear in Arkiv for Pysik.

5. A. Bdcklin, B. Fogelberg and S.G. Malmskog: Possible Deformed Levels
in 0dd In isotopes. ZPreprint.

8. (n,Y)-studies by a crystal diffraction spectrometer

N. Ryde, S. Boreving, E. Falkstrom, and Ch, Tripathi, Chalmers Univer-
sity of Technology

The automated double-~flat crystal spectrometer has earlier been described.

In this instrument the resolution is determined by the crystals. In anothexr -
arrangement a Ge(Li) detector is inserted between the crystals, the first
crystel being used as a monochromator for the gamma rays. By this procecding -
the Compton distributions are eliminated and the response function appreciably
improved. The resolution is in this arrangement generally determined by

the Ge(li) detector. Maximum intensity of the diffracted gamma ruy beem

is ensured by using crystals of suiteble material and of thicknesses
appropriate for the energy region under investigation. The reactions

studied so far arc 1OBRh(n,y)1O4Rh, 167Er(,y)16 a 4OCa(n,yO41Ca.

QEr an

Reports
1. L. Andersson and S. Andersson: A Scanner with Arbitrary Voltage Charac-

teristics for automatic single channel pulse height analysis.
Tn be published in Journ. Scient. Instr. '

2. L. Broman: A Spectromefer for Neutron Capture Gamma Ray Studies,
LFF ~ 22, 1966.
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D. _Woxle dong at the Van do Grasff laboratory, Studsvik
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1, Vun de Granff gonerotor
M, Wiedling

Since there {s an interest in using heavy fast ions as probes in string
effect experiments at our Van de Graeff laboratory a systematio investigation
has been performed of the high~frequency lon source for production of heavy
ions in different charged states. A HeF's lon source wos choosen since our

6 MeV Van de Graaff accelerator is equipped with that type of ion source

and since it would be most convenlent to use the same ion source for the
production of all the different ions used in the research programs at our
laboratory. The relative ylelds of different charged ion states have been
investigated for He, Ne, A, Kr, and Xe,

P. Tykesson: Jonisering av #delganser med hdgfrekvensjonkdlla, (FFN-55)
(in Swedish).

2, Faogt neutron elastic scattering
B, Holmgvist and T. Wiedling

During this report period the fast neutron scattering experiments on the
elements Fe, Co, Ni, Cu, and Ta have been extended up to 7 MeV energy using
the D (D,n) reaction for the production of the neutrons. The experimental
dats have been analyzed by the use of the optical model with a potential of
| the form -

h 214 -
V(x) = U £(x) + 1 wg () + U (G~3) T i /£ (x)/ a1
: : ™

Reports:
1+ B, Holmgvist and T. Wiedling: An optical model study of neutrons

elastically scattered by iron, nickel, cobalt, and copper
~in the energy region 1.5 to 4.6 MeV, (FFN-51).

24+ Bo Holmgvist and Te. WJ.cdl:é.ng Tnelastic neutron scattering cross
3

gsections of Cu ” and Cu§5 in the energy region 0.7 to

1.4 MeV, Arkiv for Fysik, in press.

%2 B. Gustaveson, Be Holmqylst, and Te Wiedling: A Monte Carlo program ,
for calculatlon of neutron attenuatlon and multiple scattering
| corrections, Arkiv for Fyslk, in press.

4o Bo Antolkovic, B. Holmqyist, and T Wiedllng Angular dlstributiOns of .
o ’ neutrons elastically scattered by natural copper in the
energy reglon 1.5 to 4.6 Mév, Arkiv f6r Fy51k, in preese
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3y Study of neutron caphbure

I. Bergqvist, B. Iundberg, Research Ipstitute of National Defence,
Ls Nilsson and N. Starfelt

The studies of the neutron capture process at neutron energies of several
MeV have continued. Measurements with the 9" x 9" Nal orystal have been
performed and the analysis of the experimental data is in progress.
Experimental cross sections in several elements will be compared with
calculationsg based on semi~direct’and collective capture theories. A
paper has been published in Physics Letters and preliminary results from
later experiments hgve been reported at the Conference oﬁ Nuclear Struc—
ture and Elementaxy Particles, Oxford, March-April, 1966.

Reports:
1¢ Ia Bergqvist; B« Lundbergy; Ls Nilsson; N« Starfelt: Gamma ray spectra

from inelastic neutron srattering, Nuol, Phys. 80 (1966) 198.

2. I, Berggvist, B, Lundberg, L., Nilgson, N. Starfelt: Gamma-ray spectrs
from the radiative capture of 7.4 MeV neutrons, Phys. Letters

19 (1966) 670,
3/ B. Lundberg; No Starfelt: Fast neutron capture gamma-ray spectra in
| Rby; Sry Y, Zr and Nb, Arkiv Fysik, in press.

4. Studies of (d,py) reactions
L. Bergqvist, Bs Lundberg, Research Institute of National Defence,
L. Naucler, Upiversity of Lund, L. Nilsson and N. Starfelt

With the aim to achieve understanding of the reaction mechanism in neutron
captpre‘the corresponding (d,py) reactions are being studied. In these
processes the neutron presumably is captured in a direct or semidirect
reactions With the use of a two~parameter multichannel analyzexr it is
poésible to study simultaneously the gamma-ray spectra from neutron
transfers to a wide range of excitation energies in the residual nucleuss
The (dypy) Teaction has been studied in Mg, Al, Ni, Cu and Age Further
experiments with other targets are in progress.

5e Time-of-flight measurements of neutrons from (d,n) veactions
Ba Erlandsson,; University of Lund,. A«T. Co - Ferguson, ‘Harwell, Zs Saway -
Research Institute for Phy51089 Stockholm, L, Nllssong Ne Starfelt

" Neutron spectra and angular distributions for (d;n) meactions in 31
420y, Hgg, O

Co and 54Fb have been measuredn The experﬁments were



initiated by and carried out in collaboration with physicists from other
,lgboratories.

The 31? (d,n) 328 reaction ﬁas gtudied to investigate isobaric analogue
states which are identified by comparisons with positlons, l-values and
reduced widths obtained for levels in the analogue nucleus by the (d,p)
reaction on the same target nucleus. DWBA calculations have been performed
‘to give 1-values ond relative spectroscopic factors. A report on the work

is under preparatione

In the study of the Cn(d,n) 4330 reaction experimental angular distri-
43

butions for neutron groupc to o few low~1y1ng states in '“So have becn

measured« The corresponding DWBA~anguler distributions are under way.

The (d,n) cross sections in 00 and **Pe axe small due to Coulomb barrier
effects. The measurements for these nuclei have bean repeated with pulse~
shape discrimination technique; whioch resulted in a reduced background.

A liquid seintillator, NE 203; was incorporated in ouxr detecting system.

For the Ya (a,n) e resotion it appeared that the level density ig too
high to make measurements of angular distributions of gingle neutron groups
pogsible.

6. Scattering of polarized fash-neutrons
O« Aspelund ‘

The search for an intermediate structure in the energy dependences of the
poiarization patterns obgserved in polarized elagtic fagt-neutron scatitering
off nuclei in the lead region have so far resulted in the following experi-
mental materials . .

Bi: 15 complete angular distributions of (ﬁi) between /.063% and 2°149~M8V°

: N
Pb: 44 complete angular distributions of (NQ) between /n063‘and 20149 MeVe
N N . R . ) ) '

-

o ~ | N . -
Hg: 6 complete anguler distributions of (ﬁl*) botween /;197 and 1,669 MeVa
A typlcal angular dlstrabux1on contains observations of. ( )'at 8 ndminal“'
 soattering angles betwoen 30° and 189 (labosys'bs) R B

ot

From this material the following conclusions may be druwn= On all nolarl~



- 15 -

zotion patterns there is struoture with half widths smaller thon the gross
structure of the optical model, but larger than the half widths of the
Ericson fluctuations. However, only in the cases of Bi and Pb could the
question of correlations at widely separated scattering angles be answered
in the affirmative. The reason for this question being more easzily settled
in these nuclei than in the remaining ones is simply that the smplitudes of
the polarigation variations are larger for Bi and Pb than for adjacent nuclel
~in the periodic system. Characteristic half widths of the structure observed
are 150 keV,

The analysis of the experimental pblarization data observed in n + 012
elastic scuttering between 1 and 2 MeV has been completed, and a réport is
practically ready for publication; ~ Theoretical work on the possible
description of the energy variations of the phase shifts has been initiateds
A comprehensive report on the multiple scattering code MULTPOL is ready for
publications As a part of our acéount of the kinematics of elastic fagh-
neutron scattering off spin-less nuclei we present a discussion of ‘the
possible depolarizatioﬁ of an arbitrarily polarized beam: The motivation
for this discussion is our feeling that appropriate theoretical arguments
should be presented for the necessity of the proper incorporation of

polarization effects in successive scattering orderse

_ Reports
R Be Gustafsson, O Aspelund' DETEG, a gubprogram for 31mulatlon of the

fast-neutron detection process in a hydro~carbonous plastic
scintillator. AE-236 (1966),

2. O, Aspelund: Intermediate structure Investigations in the lead region
by means of polarized elastic fast~neutron scattering.
AE Arbetsrapport FFN-52 (1966).

3 O« Aspelund: A general formalism for numeiical evaluation of the
polarization of fast-neutrons by means of finite-~geometry .
meagurements of the left-right ratio. Nucl, Tnstr. and
Meths 40 (1966) 291-304."

4. Be Gustafssdn, 0. Aspelund: DETEC, a‘subprogram for simulation of the
fast~neutron detectlon process in a hydro~carbonous plastlc
’ scintlllator. NUClo Instra and Mbth., in press ‘ _
S.ﬁ Oe Aspelund° Angular dlstributlons of the polarlzatlon in n+01 elastlc }f‘
' scatterlng Proce 2nd Inte Sympe. Pole. Phen. Nucle. pa Q?A

(Birithiiuser Verlag Basel—stuttgar' 1966)«



6. 0. Aspelund: Intermediate structure investigations in the lead region
by means of polarized elastic fast-neutron scattering.
Contribution to the Intermational Cenference on Nuclear
Physics, Gatlinburg 12-~17 Septomber 1966.

Te O. Aspelund: Polarized fast-neutron scattering off carbon in the lower

MeV range. I. Experimental part. Available aos manuscript only.

B8e: 0. Aspelund, B« Gustafsson: Finite-geometry and polarized multiple
scattering corrections of experimental fast-neutron polariza-
tion data by means of Monte Carlo methods. Available as
manuscript only.

7+ Neutron thermalization
L,Gs Larsson, E, Méller

Measurements have been done of the decay constant of thermal ncubrons in
water, which has been poisoned with absorbers of the 1/v~17ype and of none
1/v~type in order to obtain integral paremeters of the scattering law. The
measurements cover the time period immediately after the thermalization, and
the curves are intended to correspond to the case of an infinite medium by
the use of a geometry for negligible léa,kage and a space-~integrating detector
of the gamma rays emitted by the caplure in the absorber and the hydrogen. A
numeriecal study has‘ been performed of the flux distortion casued by the
detector and its dependence on the concentration. Results from computations
using data for the Nelkin kermel, obtained from the GAKER code, are in
agreement with earlier calculations by Calames Data obtained from Harwell
for the Haywood kernel are being adapted to these calculations in order to
vield rosults for the best presently available kernel. Further measurements
are needed in order to obtain relisble experimental resulise

Reports:
1¢ Be Moller: Measurement of the neutron slowing-down time distribution

at 1.46 oV and its space dependence in water.. Arklv Fys:Llc j__,
255 (1966).

‘2. E. Wller: Meusurement of the time deﬁendenoé of neutron siowing—-dowri
C and therma.llza.tlon in heavy water. Arkw I‘ysa.k _1_, 355 (1966).

i

Ba. LeGo La.rssonp ‘Be’ M‘ollerg oNo Puroh:.t. Neutron sc-ztterlng in hydrogeneous'
) moderators, studled by the tme dependen’h reac ulon :ate me'thodo

AE-223 (1966)



- 17 -

4 E. MSller: An experimental study of the +time ciependence of neutron
moderation in light and heavy water. Dissertation (1966).

8., Microanalysis and crystal studies
P. Hjerppe, E, M6ller, L. Nilsson, N. Starfelt

Microanalysis of surface contaminations has been done by the use of charged
particle reactions. Pluorine in zircaloy has been determined with an acouracy
of about 0.01 p,g/cmz by means of the 19F(p,¢y')160 reaction and the depth
distribution below the surface to a depth of 2 ym measured. Carbon, nitrogen
and oxygen on and below a steel sunface to a depth of 2 pm measured. Carbong
nitrogen and oxygen on and below a steel surface have been measured by means
of (d,ri) reactions and time~of-flight techniques, using 3 MeV deuterons from
the van de Graaff accelerator. The sensitivity obtained is 0.1 u.g/cm2 and

the depth resolution 4500 A. '

Chamneling studies have been performed in single crystals of aluminium and
iron. Automatic equipment for the data accumulation using the RAMSES system
and goniometers of the Aarhus type have been assembled and made work propexrly.
A study of the charmeliné; of molecule ions of hydrogen in aluminium has shown,
that these iong can be used instead of protons when it is desirable to woxrk
with a2 lower ion cnergy than given by the minimum voltage of the van de Graaff
accelerator, Studies of the positions of implantated impurity ions in a single
crystal have been started.

Reports:
1e. Bo Moller, No Starfelt: Microanalyse of fluorine contamination and its

depth distribution in zircaloy by the use of a charged partiocle
nuclear reaction. AE=237.

2. Eo M6llery; No Starfelt: Channeling studies with hydrogen ions in
- monoorystalline aluminium, (FFN-54) .

3¢. Ee MOller, L. Nilsson, Ne Starfelt: Microanalysis of light el ements by
means of (d,n) reactions, (FFN—SB)

" Q4 Applical:ions of the Mosgbauer effect:
R« Wapplmg - ‘ '

1

P have been comple‘!:ed and a report ha.s . |

/The measu:cements on PePzp FeP and Fe2



o 18 o

been iggueds The 18~line apectrum of FQ3P ig very complicated but o measure-—
ment in an exbernal magnetic field will probably make it possible to resolve
the three different lattice positions of iron. Such a measurement is under
WY o

4
3

The effect of substiﬁrbions of Ru and Co in iron positions in FeaP-struc‘bure
is being investigated.. :

The meaguvrement on gtainless steel after heat treatment has been interrupted
femporarily due o a leak in the oryostat at the temperature of liguid helium
but is to be contiuwwed as well as measuvements on iron with low mengonese
contents.

A search for quadrupole imferaction at an iridium nucleus in an iron lattice
has been undertaken bul due to activation difficulties no result was obtained.
A new higher flux activation position in the reactor R2 will be in operation
at the end of cctober and will probaebly remove the.earlier difficulties.

Reports:
R. Wiappling; Be. Karlsson, S. Bundgvist: MOssbauer spectroscopy on the
phogphides of ixon, (FFN~50).



