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Bditor s Note : -

_This progress Report on nuclear data research in Po-
land (May 1971 - April 1972) contains only information
on research, which is closely related to the activities
of the International Data Committee of the International
Atomic Energy Agency in the field of neutron physics. It

" does not include any information about other nuclear re-
search as for example in the field of charged particles
. puclear physics or the use of neutrons for solid state

physics studies.
The individdal reports are not intended to be comple=’

‘te or formal, and must not be quoted in publications wi-

thout the permission of the authors.

Uwagi od wydawcy

Raport ten zawiera wylacznie informacje 0 badaniach
w zakresie fizyki neutronowe] przeprowadzonych w Polsce
(maj 1971 - kwiecien 1972) i zwiazanych z dziatalnoscia
Komitetu Danych Jqdrowych Miedzynarodowej Agencji Energii
Atomowe jeo ’ '

Pominieto wyniki badan w innych dziedzinach fizyki
jadrowej, w tym rowniez badan prowadzonych Przy uzyciu
czgstek natadowanych oraz W zakresie fizyki ciata stalego
priy uzyciu neutrond®we

Poszczegdlne prace zawierajg wstepne omdéwienie wynikév
badah nie wyczerpujgce poruszanych tematéw i nie powinny
 byé cytowane bez uzyskania zgody autorow.
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CGOpENE 3707 cozepxwe anms COOCNGHNZ O HpoOBe~

AeHmux B lloxsme 3 nepmox or Max 1971 z0 ampexs 1972 '

NCCX6ZOBAHNAX B 0CnacTs HeRTPOHHOH (NSEXN, CBESANNNY

C AeATOABHOCTSD KoMmrera mo fizepusm fanmuu Mexxymapoz= v

s HOro AreEcTBa ATOMHOM SHEPrEN, B ZaHAMX HO BRANGGEN | ,

o pe3yxpraru pador NS Xpyrmx oGaacrelt azepHoft Jwsmxm ;

| & NMEHHO DesyXBTaTM NCCAGXOBAHNH C HOMONBD sapaxes=
HEX YaCTHI & TGKXe C OCNACTH NDEMOHGHRS HefiTPOHOB B
Quanxe rBepaOro Texa. JOKNAAH OTH HO ABAANTCA NONHN-

ME N H6 DEKOMGHZNDYOTCA CCHIATHCA HA HEX 063 COria=
CHA aBTOpPOB. '
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Qi/ “Cross—Sections for the 85Rb(n,an)aus’m’.&b
 878b(n,2n)8%€+Pb ana 1"7sn (n,np)'"®In Reactions
in the Neutron Energy Range 13-17 MeV",

' - W.Augustyniak, J. Wiertel, A. Marcinkowski

~Institute of Nuclear Research, Dept. of Nuclear Reactions

: The absolute cross-sections for 85Rb(n 2n)845’mRb
87Rb(n 2n)868’mRb and 117sn(n, np)116In reactions were
_evaluated from the ‘f¥activ1ty neasurements w1th the
uée“of a scintillation spectrometer. The reaction fi—
pal products were identified by their characteristic
',f/ P=ray transitions and the least square analysxs of
: the decay curves. The neutrons were obtained in the
Van de Grégff accelerator from the T(d,n)“He reaction.
"¢ The measurements were refered to the well known crosé- :
sections of the 56Fe(n,p)56Mn'and 64ﬂn(n,2n)652n‘rea-*
ctions ’2) The results are shown in tables 1- 5. The

' errors are the statistical errors only. NN

References:
1) D.C.Santry and J.P.Butler, Can.J.Phys.

43(1964)1030,




2) BNL 325 Supplement No 2, pe30-64-2.
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. Cross Sections for the S7Rb(n,2n)3*€+%Rp Reaction |

Sg (mb) 6n (mb)
13.0 £ 0.2 308 £ 64 - moEa !
13.3 £ 0.1 4391 26 405113 ;
13.8 ¥ 0,1 639t28 = sest g
14,5 ¥ 0.1 759 % 40. 491 t 11 ‘
15,1 £ 0,2 648 * 46 53023
15.4 £ 0.2 483 * 28 5252 92 .
16,0 ¥ 0,2 700 ¥ 83 605 £ 535 1 ;
16.6 £ 0.1 867 * 116 . e00%1e
17.8 ¥ 0.1 : ‘ - e7M-t20
Table 2 , '
Cross Seétions for the 117Sn(n,np)1161n Reaction
| &)
13.9 £ 0.1 1417 % 0.11
4.1 % 0,2 1.25 ¥ 0.07
14.5 % 0.1 1.26 T 0.17
15.1 0.2 2.03 £ 0.26 ¥ 2
15.4 % 0,2 1.80 * 0,21 g

+

16.6 ¥-0.1 6.4 L 2,6




Table 3

. Cross Sections for the 87Rb(n,2n)87g’mﬁb Reaction

13.0
1343
13.8
14,5

- 1561
15.4
16.0
16.6

1+ 14+ 14+ I+ i+ I+ I+

1+

0.2
0.1
0.1
0.1
0.2
0.2
0.2
0.1

Gg (mb)

I+

589
636 £
789 %
525
546 %

I+

71
83
67
110
100

©n (mb)
295 39
501 48
491 ¥ 40
518 40
601 £ 20
630 ¥ 20
522 £ en

567

I+

56




A

dxcitstion of isomeric sctivities in 131’135'1553a_
using 14,8 MeV neutrons’

E. Rurarz, Z. Harstym and T. Kozlowski
 Institute for Nuclear Research, Swierk,Poland
and '
P. Oblozinsky
Institute of Physics, Slovek icademy of Sciences

Bratislava, Czechoslovakia

Introduction

It is of interest fo investigate the cross
secﬁions for excitation of isomeric activities in
3a in order to obtain more relisble informetion on
the possible trend of the isomeric cross section
against the neutroh number of the resi@ual 7
nucleus performed under the same éxperimental
conditions. The '29MBg ana '>7®pa £all near the
oppoéite ends of this chain. The decay scheme of

129Mps 33 not well known. The cross section for

excitation of 137“33 was determined in our earliér

work [1 ].
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Experimental procedure

The cross section messurementswere carried-
out by the activation method. Natural “specpure™~ . .
berium was irradizted by 14.8 MeV neutrons from
the‘neueyon generator. The neutron flux.was"'g

monitored by counting the alpha psrticles from

T/d,n/*He reaction with the help of solid stete |

detector. The sctivities of the irradiated
sémples were measured uulng 8 cm5 Ge/Ll/ and

1.5" x 1" NaI/Tl/ gamms-ray detactors.

Results

- Table 1 summarizes the cross—sectlona ’
obtained in the present work together with the “"‘»
viélues of half-lives, gémma-ray energies and s
conversion coefficient used in the c&lculationa.
The estimated error in our messurements is of the

.order ot +10% for- 133, q55Ba and +20% for 1BqBa

Diaeusaion

In this work only the metastable stute cress.

sections ¢, was measured. The experimental total
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cross sections 6%0t /6, tot = = 6, + 6% cr - ground
state cross section/ is known only for 132Ba/n 2n/
15138 / T1/2 1M d /[:2] and cannot be determined
.by activation method for 34Ba/n 2n/153Ba /very
long half—llfe equal 7.7 y / and 156Ba/n 2n/1558a
. /8table/. Recently Pecrlstein [2] computed total
cross sections at neutron energies 13.1, 14 1 and
15.1 MeV for large number of isotopes which agree
excellently with the aveilable experimental dsta.
The errors of these semiempirical predictions
nsve been assumed to be as large as +15%. Using
our results for 6 and Pearlstein s predictions
for 6; ¢ We cen estimate the “experimental®
isomeric cross retios az;; The theoretical
isomeric cross section ratios were calculated on
the basxshof‘the statistical theory of nuclear
revctions using the method described by Huizenga
and Vandenbosch [4] /Table 2/. This method is
Lestrieted to compound type reictions only. The
- compound nucleus mechenism for /n,2n/ reaction is

well established, The vslues of penetrability

factors for neutrons were taken from ref, [5]
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The composite model 1or nuclear level densities
proposed by Gilbert and Cameron [6] was used
in computations.,

Fig. 1a shows the metastable state cross
sections measured in this work /together with the
cross sections for excitation of 157mBa in /n,2n/
reasction Yaken from our earlier uork.[1] /plotted
ap a function of neutron number for constant spin
value of isomeric level. It ccn be seen from this
figure that the measured metcstable cross section
for 135”3& deviate considerably from other velues.
On the other hand.the calculated isomeric cross
section-ratios follow a smooth curve /fig. 1b/
when plotted as a function bf neutron number,
Calculated and expérimental isomeric ratios are
in agreement within the c¢xperimental errors. 4
possible explsnation for the deﬁiation of cross
section for excitation of 155mBa lies in the
strong contribution of 122Ba/nn’¥/135Mpa process
to /n,2n/ reection. Although the separated isotope
of 43533 was not available in the present work an

attempt to estimate the /nn’¥/ cross section for

135Ba was made. From Fig. 42 is seen that the
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) Fig.1.a/The cross sentions for ex- .
citation of / 11/27/ isomeric levels in odd-A isotopes
of Ba by 14,8 MeV neutrons in /n,2n/ reaction as a fun=-
ction of neutron number. b/ The calculated and experi-
mental values of isomeric ratios for these same isoto-
pes as a function of neutron number,
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??ﬁmﬁa reaction is about 950 mb. The constancj of .
. theoretical isomeric cross section ratio /fig. 4b/ .
fdr'neighbouring nuclei of 155Ba sugpests a similey
value for this nucleus. Using the theoretical |
'xisomeric ¢ross section reétio and Pearisfeins total

. cioss septidn for 136Ba/n,2n/155Ba reaction at

cross section as not higher than 1050 mb. The
exbérimental value for 136Ba/n,2n/155mBa+155Ba
j‘/nn"7155mBa reaction is 1294 mb, Compsrison of

these two values and errors yields the upper linit

- i
-£o:‘contribution'of the 195Ba/nn't7 reection as

(§Uo,mb. To establiéh a trend in the @) cross
section for the /n,2n/ reaction as a function of
‘:ipevneutron number N, one has to disregard the |
~éxfgfimentél point corresponding to the 155Ba,h
sinée in this case exist an essential contribution
from tﬁe /nn’f/ process. Through the remuinipg .
:ﬁh;ee points.one may draw a streightvline, aI nhomn/
in fig. 4a, which corresponds to the systematic

increesz of € with N.

11 “ , | L

-value of metastzble cross section for 1963a/n52n/ SR

14,5 keV neutron energy it is possible to estimate!§‘5~;h;.;>

7
14
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"Differential cross sections for the (n, o) reactions .

in 1%0py, 162py ang 18%py at 14 and 18 MeV™.

L.Glowacka, M.Jaskéita, W.Osakiewicz, J.Turkiewicz
Ilo Zemto,

Institute of Nuclear Reéearch, Dept.of Nuclear Reactions
; Warsaw
and

Institute of Experimental Physics, University of Warsaw

The absolute differential cross sections for the
160p. (n, o0)15%6a, "62Dy(n,e)19%a and 1®*Dy(n, o0)1®Tca
reactions have been measured at two neutron energies
14,12 :8:3% and 18,15 ¥ 0.12 MeV by direct registration
of the alphé particles. The alphas were detected by n-
typeisurtace barrier detectors. The experimental arran-
gement used in the measurements is described in our ea-
rlier work [1]. The neutrons were obtained from '
‘Bn(d;n)“He reaction with deuterons accelerated in the .
Van de Graaff accelerator. The neutron flux measured by
counting the recoil protons from a thin.polgethlene /
foil. The ébsolutévcalibration of the monitor was per-

formed by measuring of the 847 keV jﬁ-transition in







i . 18
56!6 préduo;d in 56Fe(n,p)56Hn reaction with succesive
: p—de'cay of “%Mn. The cross section for 56Fe(n,p)56Mn
reaction was taken as 110 mh snd 57 mb for neutron ene-
r.giosequal t0 14.12 and 18.15 respectively [2]

The results of differential cross section measure-
ments are shown in tables 1-6, Cross séctions were mea-
sured with the angular spresd shown in fig.1 and the to-
tal experimental energy spread of alpha particles shown
in fig.Z,,The errors indicated ib the tables are_statisF

:tioél. In gables 1-6 the cross sections integrated over

- whole alpha particle spectrum are also shown.

.References
i'1. M.Jaské6la, J.Turkiewicz, L.Zemlo, w.Osakiewicz,
" Acta Phys.Pol. B2,521(1971).

2. D.C.8antry, J.Butler, Can.J.Phys. 42,1030(64).
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Table 1

, A
Differential Cross Sectionsfor the 160Dw(n;g£91576d '
Reaction at 14.12 MeV,

HogieV) poesrev™! g (ev)  pbesr™! mev?

16.36 T 78t 19.40 123 £ 46 Ak /;Qf
16.57 58 & 30 19.61 103 ¥ 40 ‘ 1f
16.78 2wt 19.84 133 % 50 )
16.99 69 ¥ 30 20.05 159 2 59 :
17.21 59 ¥ 28 20,26 . 156 ¥ 57

17044 100 * @ 20,47 159 58

17.68 94 * 38 20.68 133 ¥ 50

" 17.88 85 % 34 20.89 136 ¥ 50
18.10 iz 21.01 112 42 :
18.31 77 % 32 21.13 89 % 35
18,51 107 £ 1 21.25 - 63 227 i
18.74 99 ¥ 38 21437 34 X qy
18.96 115 ¥ 44 21.58 15% 8
19.18 32 21,79

; 3R
Integrated cross section = 0.51 1 .,{}

i+
C
[ d
n
(o]
g
o .
B
L
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’ Table 2 :
Differential Cross Sectionsfor the 162Dy(n',e(.)159Gd

Reaction at 14.12 ieV.

B (LieV) /Ab.sr°1iﬂev-1 EieV)  pb. st~ iev™"

.15.37 26 % 24 18437 93 ¥ 36
15.57 23 %23 18.57 90 ¥ 35 L
15,77 9% 18.77 103 * 40 iy
15.97 25 ¥ 29 18.97 111 % 43
16.17 46 % 27 19.17 96 ¥ 37
16.37 26 * 20 19.37 97 £ 37
16,57 34 % 29 19.57 95 I35
16477 43 ¥ 22 19.77 8s I 32
16.97 36 % 20 19.97 39 T 16
1717 42 %2 20,17 37 %46
: 17,37 36 % 19" 20.37 19 % 40
: 17.57  56% 24 20.57 9% ¢
' 19.77 63 £ 29 20,77 6t
17.97 77 £ 32 20.97 4% 4
18,17 73 29

oy _ Iategrated cross section =~ = 0.30 ¥ 0.11 mb.sr™)
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Table 3
Differential Cross Sectionsfor the 164Dy(n,w)161(‘:d
Reaction at 14.12 MeV.

B (ldeV) -}ub.sr‘1Mev“1 E,(iieV) ‘jub.sr'1MeV'1

© 16.02 11 %13 18.32 46 £ 19
16,20 34 %17 18,51 43 ¥ 19

' 16440 10 % 11 18,70 45 ¥ 19

16.59 15 11 18.88 41 X 17 ,
16.99 39 £ 17 19.07 50 & 21 i
16,98 10 6 ©19.26 48 ¥ 20

117,17 17. % 10 19,44 40 ¥ 17 :
17.36 3 %15 19.64 29 ¥ 13 |
17455 30w  19.85 . 32w
17.74 27 £ 14 20.01 24 ¥ 10
17.93 42 % 18 20,21 2% 9

18,12 - 3 ¥ b

15 20.39 2

“ S = b1 %
Integrated cross section = 0,13 = 0,07 .mb.sr.




Table 4

o

Differentiel Cross Sections for the qsoDy(n, o) 17ca
Reaction at 18415 MeV

R4MeV)  pb.sr~Mev!  E (iieV) Joe s Tiev™"
- 18.80 79 ¥ 33 22.40 80 * 18
19.00 63 ¥ 23 22,60 66 X 16
19.20 88 I 24 22.80 116 ¥ 23
19.40. 70 % 24 23.00 85 * 18
19.60 83 ¥ 23 23,20 91 %19
19,80 129 % 28 23.40 o4 ¥ 19
20,00 N to3 23.60 86 %18
20.20 66 ¥ 20 23.80 n ¥ 18
20.40 o4 % 22 24,00 9 a8
20.60 81 %20 24,20 98 ¥ 19
20,80 . 77 %49 24,40 76 %15 )
21,00 0 99 %22 24,60 58 t 12
21.20 96 X 29 24,80 42 * 10
21,40 95 %21 - 2500 16 6
. 21,60 77 % 48 25.20 9% 5
21,80 89 ¥ 20 25.40 3%y .
22,00 = 82% 19 25,60 5% 3
i 22,20 66 * 16 e

Integrated cross section = 0.53 % o0.08 mb.sr"1




Table 5 S

Differential Cross Sectiomsfor the 162Dy(n,&)199=6& -
Reaction at 18.15 MeV. S e

Fu'(liev) lxb el HeV~' E ué l(eV) }1b el eV o | : * ]
19.10 5024 21,90 65 o
19.30 56 X 24 22.10 64 X 17 ol
19.50 52 ¥ 23 20,30 @ 62%47 :
19070  marow o 2250 s Eag |
19.90 7 % 23 22,70 s7 %6 .
21,10 et 22,90 757 g
20,30 73t 23.10 70 %47 f
20,50 72 £ 29 23.30 65 % 16 ;.
20,70 .5 %20 23,50 67 £ 16 ;f
20,90 69 ¥ 21 23720 . PEar ‘f

21,10 81 ¥ 21 23.9 ot
2130 58 £ 18 4.0 9% 9 }
21450 55 % 18 24,30 29% 9 | ]
21,70 o4 ¥ 18 2450 7% 9 M

Integrated cross section = 0.34 0,06 nb;u"“
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Table 6

Differential Cross Bectionsfor the 1mm(n,—&)1 615
Reaction at 18.15 MeV. ’

: o E (MeV) fxb.sr'1llevf3" E (MeV) fb.sr'1nev"1

. 18.85 51 % 37 21.45 %45
19.05 46 * 27 21.65 49 ¥ 18
19,25 50 = 26 21.85 54 % 18
' 19.45 13223 22.05 53 £ 17
| 19.65 55 24 22,25 48t 16
o 19,85  S5%23° 25 67 X418
S 2005 0 %EA a5 5617
20,25 40 %20 22.85 54 £ 15
20,45 63 ¥ 22 23,05 26 ta2 |
o 0. 2085 . A 219 . 23,25 2t o
i 20.85 47220 o35 A7 %40
24.05 i A 23,65 7% 8
21.25°  35%18 6 3

23.85

Integrated cross section - 0.21 £ 0.04 mb.er™




'\ A"Energy distributions of alpha particles frem
’ 80py(n, o¢)15%ca, 162py(n, 0€)15%4 and 16“Dy(n o) %64

reactions at 18 MeV", S

S L.Gtowscka, M.Jaskéla, ii.Koztowski, W.Osaskiewicz
‘ J.Turkiewicz, L.Zémlo.

A

Institute of Nuclear Research, Dept.of Nuclear Reactio@§7
warsaw -

.and

Institute of Experimentql Physics, University of qusaw :
Using semiconductor ac;particle spectrometer‘[1]i
the energy distributions of alpha particles from
1%00y(a, ¢)"576a, 62py(n, o)?%4 and %Dy (a, “)164
reactions at 18 15 £ 0,12 MeV have been measured. Iha
' neutrons - were obtained from 3H(d,n)aﬂe reaction with -
deuterons acceleraged in the Van de Graaff accplgratoil
The 1lux of neutrons wes moni tored bj counting the re-
coil protons kﬁodked from a thin polyethylene foil,,86; 
coil protons were registered byra CsI(T1) scintiilator_
followed by photomultiplier and staﬁdardrelectronnnh
The ﬁccuracy of- neutron monitoring was better than 2%.
; Samples of 1 Opy, 162, ana 164Dy were.made of
oxides and deposited on thick carbop backings by means
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of sedimentation from suspensions in isopropyl alcohol.
, The results of measurements are shown in figa.ﬁQB.
All spectra were measuré& for forward angles with ave-!
rage angle equal to 35°, The error bars in figures re-
fer to statistical errors only. g
In the figs. 1=-3 the results of the caleulations
based on direct reaction mechanism [2] are also shown.
- In these calculations the knock-on mechanism was assu-

med.

neferences

1. H.Jaskdéta, J.Turkiewicz, L.Zemio, WsOsakiewicz,
Acta Phys.Pol.B2,521(1971). , ’

2. Lki.Kozlowski, L.Glowagka, M.Jaskéta, W.Osaskiewicz,
L.Zento, Nucl.Phys. (in press). 1 -




- wgglculation of the energy spectra of alpha particles
‘emitted'during (n,06) reactions induced by 14 MeV !

peutrons in rare esrth nuclei".

M.qulowski, L.Giowacka, M.Jaskodla, W.0sakiewlcz

J.Purkiewicz, LeZemio.

"“"”"A,Insti_tu“ of Ngcle’ar Research, Dept.of Huclear Reactions
Warsaw
and

Institute of Experimental Physics, University of ‘arsaw e

It is now well established that the emission ofdf-
particles under fast neutron bombardment in heavy nuclei
- (A2 120} cannot be explained by means of the compound
aucleus mechanism. In the last progress report L1] ‘we
have described & method of the energy spectra calculat— o
ions based on direct reaction mechanism. In this model
incident neutron knocks the alpha particle from the tar-
get nucleus and occupies the one-particle state in fi-
nal nuclehs. To describe this type of reaction the
corresponding triangular graph of the disperssion the-
ory [2] have to be calculated. We have shown that the

exparimental energy spectrum of o -particles from the

162D7(n,°¢)159Gd reaction at 14 MeV is in a good agree-
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ment with the predictions of the model., :

. In this report we present the results of further R ."4;
calculations performed for 155Eu(n,gc)150Pm,
160Dy (n,0€)1576a, 1®*y(n,0¢)1%%ca, "®CEr(n,ec) 6?py
an.d“'v68Er(xi,°C)165Dy at neutron energy equal 14 iieV.
The calculated spectra are compared with the experimen-

e tal data obtained in our laboratory [5] . . ,“ e

N’
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The nature of "polar emission" , = S

. E. Piasecki, J. BZocki 7
Inst. of Nucl. Res., Dept. of Phys. /IA/, Swierk near Ihtsaw.‘

Surprisingly high rate of ol-particles going
along the.fiésion line 1/ has been observed. Accordiﬁg
to our hypothesis this phenomenonis a manifestation -
of existence of others than the neutron and T-ray X
' deexcitafioﬁ channels of the excited fiseion-fragmentaujjt
[i ‘The performed calculations show, that the expprimghtal’v
; ' sﬁectrum and intensity of alphas emitted along the
heavy fragmehte#flight direction can be explained - :
assuming the in-flight evaporation from these ffaamanﬁq‘)'
if using the known from other sources data on excitation
energy distribution, spin distribution, density of
levels parameté:, binding and pairing energies, mass
and.charge distributions in fission, moment of inertiair ¥
optical model parameters etc. As concerns the alphagtl\ ‘
emitted in the same direction as the lighf fragments,
their spectrum can be explained also -, -when taking.int»c_:,‘ffL
account the deformation of these fragments. However, S
for the 1nterpretation of the intensity and of the E
angular distribution, rather unreasonable low value
of the moment of inertia /~ 0.3 of 5 rigia/ should be
assumed. The calculations for "polar“ particles other

then alphas wers performed as well and, in particular
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an anticipated value of the ratio of 630/430 intensi-
ties is by about 2 orders of magnitude smaller than

in the tripartition of 2°°U,

‘1. E. Plasecki, M. Dakowski, T. Krogulski, J. Tys,
gy Jo Chwaszczewska . g

Phys. Lett. 33B /1970/ 568.




"Investization of the energy thresho1d bfjﬂeutrqd'ﬁ;

registration in dielectric track detectors".

Lrystynas Jbézelfowicz

reactor Ynysics Dept., Institute of iLuclear Research

In the Reactor -hysics Department ‘tae d1e1ectric=r

-track aetectors are investigated, especially for the

_heutron fluence measurements. It is possible, among

others, to detect neutrons by recording in polymer foi}.r}

the tracks oi recoil atous, Produced in elastic colliu‘

. { - i :
k sions ol neutrons with the constituent atoms of detec-

AR tor. In order to establish the enersy tareshold and ;
: detection efficiency of néutrog registration by recoil . -
atom tracks the examined detectors (Makrofgl E poly-
-carbonate foils) have been irradiated with known-flu=
ences of monoenergefic neutrons. ‘
The Van de Graaff accelerator -"L&CH" was used to
obtain monoenergetic neutrons of 0.6 to 2.2 MeV éﬁéréy
from 7(p,n)’He reaction. Thin btritium target was useds
The neutron fluence was monitored with BF3 "long" coqnj'
ter in all irradiations and moreover with fission track
detectors for higher energy neutrons. : ‘f

The irradiated foils.were etched with 6.25 N NaCH. '
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or KOH water solutions at-6d“c. The number snd size
of tracks is nsw examined under the microscope for
particulaf.neutron energy, etching solution and et-
» ching time., The resulté (series of curves) will ena-—
ble to determine the energy threshold and efficiencyn

of neutron registration as well as to optimize the

etching conditions.




" various hydrogen pressure has been constructed in the

T .
"Calibration of proportional counters used in

neutron spectrometry ".
Lestaw Adamski T

Rleactor rhysics Dept., Institute of Nuclear Research

A fast-neutron spectrometer has -been developed in ﬂl
the Reactor Départment Tfor the investigation of reactof
neutron spectra in fast multiplying media. Tuae épégtro~
meter consists of a spherical hydrogen—filled piépor—'
tional counter 1 and an appropriate electronic system/;
fast amplifier, n-gamma discriminating unit, two-dimen; %
sional analyzer etc./.. ‘ e e

A series of spnerical counters of various size and

Juclear Electronics Department of the INR. For each '

counter some instruﬁental spectra must be found for

various energies oif incident neutrons.

For this aim the Van de Graaff accelerator was’
used. llonoenergetic neutrons of 0.35 to 0.60 lhieV ener- :
&y range were obteined in a thin tritium target, using |

the 1(p,n)’He reaction. The results, of these calibrations.

were used after numerical processing in the unfolding

of proton-recoil spectra, which are obftained in the




a9
S counters placed in the neutron multiplying media. v
T X : I
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228 i ’
Energy levels of Th excited
in the decay of 228pa

W.‘Kurcewicz,-K;'Stryczniewicz and J. Zylicz

.Inatitute of Nuclear Research, Dept. of Physicn /IA/.

éwiork near Waranw, Poland
R. Broda ™/, 5. Chojnacki **/, w. walus ™=/
. and I. Yutlandov '
Joiﬁt Institute of Nuclear Research, Dubna, USSR

x/ Institute of Nuclear Phye;cé,,Cracow, Poland
xx/ Institute of Experimental Physics, Warsaw
University, Warsaw, P&land

» x;x/ Institute of Physics, Jagiellonian University,
Cracow, Poland.

Abstract: The decay of 228?a has been studied by
various techniques. Singles snectra of x- and K Ipray!
have been.measured with Si/Li/ and Ge/Li/ detectora.:' _
‘A set of two.Ge/Li/ detectors has been used to etu&x»?f
t-t and t- K X-ray coincidences. Measurements of o
* spectra in coincidence with selected internal o
-conversion lines have heen carried out with a Ge/Li/_ 

detector and ‘a six-gap magnetic P' spectrometer .;‘[ﬂg*  
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Finally, spectra of internal-conversion electrons
have been studied in a P spectrometer which uses
“'a Si/Li/ detector placed together with a system of
. diaphragms in a homogeneous magnetic field. The 228?&
decay scheme has been constructed including 39 levels
228Th. It accounts for 111 of 160 transitions

228p, activity. The electron-capture

.-escribed to the
decay energy has been determined to be 2103 * 16 ‘keV.
: The strength distribution of the electron-capture
feeding of the 228y, 1evels is analysed in terms of
current nuclear models.

The 228Th levels below 1500 keV are grouped
into 8 rotational bands. Four of tpese bands are
believed to be related to the K.= 0, 1, 2 and 3
octupole vibrations. Relativo‘positions of the
levels ascribed to the obtﬁpole bands can be repro-
duced. rather well, provided that the theory takes
1nfo account the effect of Coriolis coupling. From
the best=-fit condition, the coupling hatrix elements
are found to be: Agy = 31.5 keV, Ajy = 21.5 keV and ‘
A23‘- 35.5 keV, while the unperturbed moment-of-inQrtia
parameter, assumed the same for all octupole bands,

is A = 8,34 keV. The values of coupling matrix elements

are compared to the predictions of microscopic -calcula-

.tions. The paper is under preparation.






