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PREFACE

This document contains information of a preliminary or private nature and
must be used with discretion. Its contents may not be quoted, abstracted,
reproduced, transmitted to libraries or societies or formally referred to

without the explicit permission of the originator.
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TI. Institut de Physique, Université de Neuchdtel

(Dir.: Prof. Jean Rossel)

1. n-d elastic differential cross section at 2.48 and 3.38 MeV

P. Chatelain, Y. Onel and J. Weber

In 1977, we have completed the analysis of the data from the experiments
described in the previous report. Preliminary results of these experiments
have been published {1}. A detailed description of the method which we

have used to measure the response and the resolution of the scatterers

have also been published {2}. The final results will be soon submitted

for publication. As we have expected, the partial waves higher than L= 2

are needed to fit forward angles data {3} and our data (-l. < cos eCM $k+0.5).

Phase shifts analyses of these data are in progress.

References
{1} P. Chatelain et al., Helv. Phys. Acta. Accepted for publication
{2} P. Chatelain et al., Nucl. Inst. Meth. Accepted for publication

{3} J. D. Seagrave et al., Phys. Rev. 105 (1957) 1816
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2. Depolarization factor D(6) for the d(m,n)d reaction at 2.45 MeV

D. Bovet, P. Chatelain, Y. Onel and J. Weber

We hope to complete the measurements of the angular variation of D by the
end of this year. The results of these measurements will be of great help
in the better understanding of the doublet phase shifts for this reaction.

Part of our results for D(8) have already been published {1} as well as our

results for A(8) which had been previously obtained {2}.




Qur cross section D(6)- and A(e)—results will be soon used as input data

to extensive effectlve range {1} and phase shifts analyses.

{1} D. Bovet et al., J. of Physics G. Accepted for publication

{2} D. Bovet et al., Proceedings of the ICINN-Conference, Lowell 1976,

part 2, p. 1357 (CONF -~ 760715-p2)

3. . Three body reactions with 613

F. Foroughi, E. Bovet, C. Nussbaum and B. Vuilleumier

During the last year, we measured the o-o quasifree scattering (QFS).-in the
6Li (a,a0)d reaction at 59 MeV. The purpose of this experiment is to remove

the kinematical degeneracy {1}.

Our measurement was monitored with the elastic reaction 6ri (u,a)GLi, which
we measured with high accuracy (see fig. 1). These data are analysed with
an optical potential. In order to match our data to the previously reported
ones {2},’we repeated the measurement for three configurations

(6, = -6, = 44,15, 06; = 35,15, 6, = -53,1 and 6; = 29,15, 8, = -58,9).

Our results do not agree with those quoted in {2} (see fig. 2). The criti-
cal configuration is that with eCM = 720 (67 = 35,15, 62 53,1). If this
result is confirmed, the mechanism would be then a final state interaction

instead of a QFS one.

References

{1} E. Bovet, F. Foroughi, C. Nussbaum, B. Vuilleumier and J. Rossel,

SIN Jahresbericht 1977, page E89

{2} J W. Watson, H. G. Pugh, P. G. Roos, D. A. Goldberg, R. A. Riddle and

D. I Bonbrlght Nucl Phys. Al72 (1971) 513
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Fig. 2: QFS peak cross section for various configurations. Our data

(triangle) were normalized to those of Watson {2} at GCM = 900,




II. Eidg. Institu; fir Reaktorforschung, Wirenlingen

Dir.: Prof. Dr. H. Gréanicher

1. Independent yields of l48um and 1489

2
neutron-induced fission of 233U and 39Pu

Pm in the thermal

H. U. Zwicky and H. R. von Gunten

Pm was separated from rare earths fission products using high pressure jon
exchange chromatography {Aminex A5 cation exchanger, a-hydroxiisobutyric
acid with pH gradient). The samples were measured with Ge (Li)-y-ray spec-
troscopy ralative to 151Pm and 149Pm. The independent and fractional inde-

pendent yields for l48um and l48ng are shown in table 1.

148
Table 1: Independent and fractional independent yields for “pm and
l48gP 233 239

m in the thermal neutron-induced fission of U and Pu
Target Independent yield (%) Fractional independent yield (%)
148
nuclide 148m, 1489y, 148wy %pm
-7 _ 74 _7a
233U C(7.8%1.4)x10 (1.8%0.4)x10 7 (6.1+1.1)x10 ) (1.4%0.3)x10 )
‘ - - ~eb _7b
239Pu (4.3£0.7)x10 6 (1.3+0.3)x10 6 (2.6+0.4)x10 &™) (7.9t1.7)x10 )

a) Yield of chain 148: (1.271+0.006)% {1}
b) Yield of chain 148: (1.636*0.008)% {1}

Reference

{1} Meek and Rider, NEDO-12154
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2. Spontaneous-fission half~lives of 23 U and U

H. W. Reist and M. Baggenstos

.2
The partial spontaneous-fission half-lives of 234U and 36U have been re-
measured using the rotation chamber. The highly enriched uranium isotopes
234 2 .
( U: 99.37 w/o; 36U: 99.685 w/0) were loaned from the Argonne National

Laboratory.

To reduce neutron induced fission the experiment was surrounded by 20 cm

paraffin containing 16 w/o boron.

The following values were obtained:

2
34U : Tl/2 (sp. £.) = (l.42tO.lO)xlO16 years
2
36U : Ty2 (sp. £.) = (2.4310.17)x10l6 years
3. . . Radiochemical investigation of the mass distribution and

- 238
probability in stopped u induced fission of U

P. Baertschi, A. Griitter, H.R. von Gunten, H.S. Pruys¥*,
M. Rajagopalan**, H.W. Reist and E. RO&ssler

Radiochemical measurements of 24 fission products show that the mass-split
is asymmetric in stopped y  induced fission of 238U. The mass distribution
is similar to 14 MeV neutron-induced fission. The main difference is a
smaller peak-to-valley ratioc indicating a mean excitation energy of about
20 MeV. The figsion probability (prompt and delayed) is 0.15f0.03 per

stopped muon.

For details confer publication in Nuclear Physics A294 (1978) 369.

* University of Zlrich, Switzerland

** Chem. Div., Stony Brook University, New York




4.- L Half-life of 57Mn

A. Wyttenbach, A. Schubiger, H.S. Pruys¥*
57Mn and 58Mn were produced by the reaction 59Co (u-, p)SBMn and 59Co
(p_, pn)57Mn in the same target and their half-lives determined by gamma-
ray-spectroscopy. The value for 58Mn was found to be (65 + 1l)s in perfect
agreement with literature values; contrarily the value for 57Mn was found
to be (86.7 + 0.8)s, what is considerably less than previously reported

values.

* University of Zirich, Switzerland




ITI. Laboratorium fiir Kernphysik, Eidg. Technische Hochschule, Zirich

(Dir.: Prof. Dr. J. Lang)
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1. Elastic Scattering and neutron-transfer reactions with Be

L. Jarczyk, B. Kamys, J. Lang, R. Miller, E. Ungricht and
J. Unternahrer

The elastic scattering of 9Be on 9Be, 12C, 160 and seven heavier target
nuclei in the mass region between 24Mg and l97Au was measured at beam
energies of 14, 20 and 26 MeV. In a sputtering ion source a BeO-beam was
produced, accelerated up to the terminal of the Tandem accelerator and

converted to positive Be-ions in a gas stripper {1}.

The angular distributions of the scattering on light nuclei show distinct
diffraction patterns. Calculations with fitted optical potentials give
good agreement with the measurements on 12C target in the angular range
Oem < 900 only. It seems that at bigger angles elastic transfer processes

3
( He-transfer) are important.
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Fig. l: Angular distribution of elastic scattering of 9Be on ~Be and c.
Solid lines: Optical model calculations. The dotted lines are only
for guiding the eye.
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The angular distributions of the scattering on heavier target nuclei could

be reproduced at all angles and all energies by optical model calculations.

The potentials were calculated with the Ansatz

U=V, = (Vo + iWfin)
f(r) =1+ exp{(r - R,)/a}
R, = R, (4} + 4,%) — R,

(]

where the Coulomb potential was approximated by

2
VvV, = ZZye r= R,
r
ZZ,e* r ’)
=23 - = r< R,
o= (5- (&)
R.= Ry A% Ry, =1,2fm

It was possible to find a universal potential reproducing all angular

distributions with good agreement. Because of the existence of an ambiguity

the depth VO of the real potential was fixed and the other parameters

fitted. The obtained values are listed in table

heavy ion potentials the great diffusiveness a

are remarkable.

Table 1:

1. Compared with other
and the big ratio W/V = 2

scattering of 9Be on targets

Optical model parameters for elastic
24 197

from Mg to Au

Vo 25 5.0 10.0 20.0 40.0 69.0 MceV

Wo 76+03 118 +05 204 + 08 375+ 1.5 727 +28 1300 + 35 MeV

a 0.73 + 0.0 0.78 + 001 0.82 + 0.01 0.85 + 0.01 0.87 + 0.01 089 + 0.0! fm

Ro 126 £ 0.02 1.31 + 002 1.34 + 002 1.36 4 0.02 1.37 £ 0.02 136 + 002 fm

Ri —083+ 008 006 +009 091 +010 1.7t £+ 010 245 +0.10 3.00 £ 0.10 fm

x? 2.13 1.90 1.83 1.83 1.84 1.90

. . 8 . o) .
In addition, neutron-transfer reactions on Si and Ca targets leading
. 29 . 41

to different bound states of Si and Ca were measured. The angular

distributions were compared with finite range DWBA calculations. Unfortu-
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nately it was not possible to extract spin values for the levels in the
final ‘nuclei 295i and 41Ca~since the results are only weakly spin depen-
dent. From levels with known spins and using known spectroscopic factors
for these levels,'a spectroscopic factor for 9Be can be determined. The
value found in this way amounts to S(9Be > 8Be + n) = 0.42 +* 0.04; it is
lower than the theoretical value Sth = 0.58, though the accuracy of the
latter is around 20 % {2}. The DWBA analysis is not sensitive to the opti-

cal model parameters as long as they reproduce well the elastic scattering.

References

{1} R. Balzer, Proc. Europ. Conf. on Nuclear Physics with Heavy Ions,

Caen 1976

{2} s. Cohen and D. Kurath, Nucl. Phys. AlQl, 1 (1967)

2. Comparison of the mirror reactions 2H(d,p)3H and 2H(d,n)3He

V. Kénig, W. Griebler, R.A. Hardekopf, B. Jenny, R. Risler and
H.R. Blrgi

In previous comparisions of the polarizations of the outgoing nucleons in
the mirror reactions 2H(d,p)3H and 2H(d,n)3He it was shown {1,2} that the
éroton polarizations are larger than the neutron polarizations. These
sizable differences can be removed by lowering the deuteron energy for the
(d,n) reaction by 1.5 MeV {1,2} to give a comparison for the same energy

in the exit channels. To investigate similar effects in the analysing powers

the observables iT , T and T were measured for both reactions with

117 Too’ T21 22

high precision in steps of 1.5 MeV between 2.5 and 11.5 MeV. The angular
range of ¢omparison is restricted to backward angles mainly by the experi-
mental technique used for measuring the recoil 3He for the (d,n) reaction.
The experimental results have been fitted with Legendre polynomials. Fig. 1

compares the results of the (d,p) reaction with the fits of the mirror reac-

tion at the same deuteron energy and shows discrepancies for T20 and,T22.

12




Fig. 2 compares the results of the (d,n) reaction with the fits of the (4,p)
reaction at the same energy in the exit channels and shows better agreement -

for T and T22, but strong deviations for iT and T For a better over-

20 11 21°
all comparison, the following average deviation is given in Fig. 3:

02
Dav = JF Dkq(e)de/(ez-el)
61
where: Dkq = ‘qu(d,p)—qu(d,n)l and 67 = 100° and 8o = 160%. This figure

shows that when the correction for the Coulomb displacement proposed in
{1,2} is applied the discrepancies persist. These almost energy independent
discrepancies are observed in a region where Coulomb effects ought to be
small (low charge of all particles, large energy of the emitted nucleons,
backward hemisphere of scattering) and therefore a violation of charge
symmetry should not be excluded from consideration. Although at the pre-
sent time it seems too difficult to filter out the Coulomb effects in a
proper way, hopefully the future will show if a combination of strong
forces with charge symmetry property and electromagnetic forces can ex-
plain the present results. Model calculations of the 4He excitations e. g.
multichannel R-matrix calculations, should be helpful in the investigation

of this most important question.

References

{1} R.A. Hardekopf, R.L. Walter and T.B. Clegg, Phys. Rev. Lett. 28 760
(1972)

{2} R.A. Hardekopf et al., Nucl. Phys. Al91l, 468 (1972)

13




*uoTloEax (U’‘p) 2yl 03 SITI 9DAL S2AIND

pausep 9yl ‘e3jep 9S8yl 031 SITI SOAIND PTTOS 9yl ‘uorjloesa mmﬂm~ﬁvmm ®Yy3 JO s3Tnssax

oY1 oxe s30p 9yl "AbBisus uoIre3nop awes oyl e saxomod bursATeue oYl Jo uosTaedmWOD T °*bTJI

08!

14




15

‘soTHhIouUs POIROTPUT 9} URYL ASW G°T
Kq xsmoT soTbious uoxejnep 103 ‘uorjzoesx (d/p) @y3z o3 SITF 9Ie SOAIND PTITOS SYL

*paep ©S9y3l 03 S3ITF SOAIND poysep SU3l ‘UOTIORdI mmmhc~wvm ay3 JO s3Tnsex oie s30p

Z
syl °suosTonu ay3z o Abious 3TxXo swes oyl e sasmod bursATeue 8yl jo uostxeduoy :z7 *‘bTa




16
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Average deviation DaV of the analysing powers

for the mirror reactions as a function of energy.
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