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WALYSIS OF NZIUTRON SCATTIRING ON 24~MG IN THE ZNERGY RANCE FROM
7 70 4L iEl

H. Férisch, D. Schmidt, D. Seeliger, T. Streil
Tecinicel University Dresden

At bombarding energies 7, 8, 9, 10, 11 and 12 ieV angular distri-
butions of partial cross secilons were measured corresponding the
O+(O.s ), 21(1 .371e7), 37(5.241eV), 42(b 01:1e7) and unresolved
Tt (y, 12, 4.241eV) states,respectively. The data of STELITH et al.
jgave included into the interpretation.
The elastic scattering can be described well in the full ensrg
range in the frame of the optical rodel using parameters from

]

}

FERRIR et al. [2] as well as in the ccupled chanrels representation.
Then the coupling within the ground state rotational band is
realized with deformation Darameters/éé=+0.55 and/9u='0.05, where-
by-/fe can be fized between 0.50 and 0.60.

.Theuinelastic.scattering data can be descrived in the frazme of =
-super-position of collective and uomDound'contri$Utions. In the
collective model the O+ 2,1 and 41 states can be understood zs
a K=0 rotational band. The 22, 3+, 42 states are described &s
members of a X=2 rotatvionzl band based on a guadrupole vibration
with./?é:O.?.
- The imaginary pari of the optical potentiel must be chosen energy -
dependent for the coupled channels calculation as well as the
Hauser-Feshbach part [3] . In this way, a consistent and good
description of all data in the full energy range is obtained.
Figure 1 gives ths (n,nq) angular distributions as &n example.
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AWATYSIS OF NEUTRON SCATTTRING Ol 28-51 IN THE FNTRGY RANGE FROL
6.8 TO 14.86 iEV

D. Schmidt, D. Seeliger, T. Streil
Technicel University Dresden

At bombarding energies 6.8, 7, 3, 9, 10, 11 and 12 eV anguler
distributions of vartial cross sections were measured corresponding
the 07(g.s.), 21(1.791eV), 47 (4.61HeV), OZ(4.98MeV), 37(6.2715e V)
and unresolved 3_+4Z(6.88, 6.89MeV),‘2§+2§(7.38, 7.42%eV), respec-
tively. The data of SZELIGER [1] are included into the inter-
pretation.

The elastic scattering can be described well in the full energy
range in the frame of the opticel model using parameters fronm

028T et al. [2] as well as in the coupled. channels representatiorzn.
In this case, the coupling within the ground state rotational band
is realized with deformation parameters,A?2=O,4SjO.O7 and
/&L,_z —O.B_’*‘O.". '

Thé inelastic stattering is described. by superposition of
and compound contributions. The celculations in the freme

ctk

O
H, P

H
o+ O
5o
D

collective model are based on the following siructure:

+ + + - : :
01, 21, 41 ¢ K=0 ground state rotational band,,&?2=0.48,/42= -0.3
3+ ' ¢ quadrupole vibrational state coupled to the z.s.
with spin—flip,/5%=0.2
+ . . .
O2 ¢ mnonopole vibrationzl state,/42=0.25
3~ : octupole vibrationel state,/égzo.B
45 ¢ hexadecepole vibrationeasl state,/42=0.25
+ + - Cws . n s s - . . .
03, 23 : E=0 roteational band with deformation in opposite
to the g.s.,/@ez ~0.48
25 ¢ guadrupole vibretional state coupled ©To the second
2 = - T

baLd,/§2=O.3O

- The imaginary part of the optical potentisl must be chosen snerzy -
T nel as

Gependent WD=O.6E Zor s calculetion as well
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the Hauser-Feshbach part [4] . In this wey, & consistent and
good description of all deta in the full energy renge is obtained.

Fizure 1 gives the (n,nq) anguler distributions as an example
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TOUTROE SCATTERING ON LITHIUN ISOTOPES AT LNIRGIES BETWLELN
7 ATD 10 LeV

N

Z. Fortsch, D. Schmidt, T. Strsil
n

cll,
Technicel University Dresden

Keutron scattsring has been investigated on the isotopes 7-Li

(at 7 and 10 eV) and 6-Ii (at & HeV) [17] at 8 angles.

-Li

The D and n, groups couldn't be resolved, the Do neutron group
has been measured at 10 -leV bombarding energy only. The resulis
Ifrom the (no+nq) group are in zood agreement with the data from
HOGUE et al.[2],but the Doy data differ in the forward zngle region.
The present deta are corrected against disturbing nszutron peaks
from the neutron source due to (d,n) reaction on carbon and oxrsen
conteminations., In ref. [2],such corrections are not denoted.

6-Li } ' A
”he n, and . ﬁ'g-oubs are resolved, the .cross seciions sre in good
abreemenu‘ ith nterbolatad values from HOGUE et‘al.ITEJ .

Furthermore, the neutron continuum for neutron energies above 2 eV

has been determined. The integrated cross secition including the
inelastic scattering of €TCont.=(435i17)mb is in the seme order
as the velue 07, . =(394+46)mb from COOKSON et al. [3] at 10 eV
bombarding erergy.

1] = PORTSCE et &l., TAD. XONST. (in russian), in print
[2] =.Z. HOGUB et al., Nucl.Bci.ZEng. 59(1979) 22
[3] J.h. COOLSON et al., fucl. Pays. A91(1967) 273
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A SUHE.SHT OF RISSIOH miUTROE SROTRE

4 high-sensitive nsutron spectrometer described in ref. 1 is
n

) -

used for the determinetion of fission nsutron spectra in a wide
energy range by the two-dimensional

neasurensnt of nsutron time
of flight and scintillator proton recoil energy. In this Way,
one is able to select the optimun (re

channel range. The suppression of the experiment-specific and The
ckground is realized by the use of & heavy shislding
lectronic n/J- rezn. n//u—alscrlﬂ'nﬂt ion method.

The 4096 channel erelyser worizing two-dimensionally is coupled
to the minicomputer LIRS 4200 via SI 1.2 and CAMAC. A F RTRATT
400“/4200 program SYSbeU including CAMAC ép“llcatlon (control
and datva proye551n5) arranzes the data transfer as well as the
checl, correction, concentration and =nalysis of the mezsured
specire. ‘

The detector efficiency as a function of nsutron snergy and
proton recoll energy bias was calculated by the use of the lionte-
Carlo-code WEBUCEF /2/ acceptin the light. output data of

Verbinski et al. /3/. Fiz. 1 shows the spontaneous fission*

nevtron spectrum of Cf=-252 (preliminery rezults). This measurenmsnt
was an excellent confirmation of tThe celculcted absolute detecior

efficiency (spectrum of comparison from ref. 4).
Furtheron, the spectrometer is used for the determination of
fast fission neutron spectra /5/.
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Cf-252(sf) fission nsutron
spectrum (preliminary res.)

[1] . Grimm, et 2l., 5th Conf. on Feutron Physics, Kiev 1980,
vart 3, 3
[2] D. Hermsdorf, rep. Zfi-315(1977)192,
. Stanton, K.2., rep. C00-1545-92(1971)
[3] VeV. Verbinski, et al., Fuc., Instr. Lieth. 65(1968)8
[4] J.A.’Grundl, Bvaluation of Fission Neutron Spectra (unpubl.)
nt. Symp., Gaulig (GDR),

[53 H, i&rten and D. Seeliger, Proc.
1980, in print
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Resonance Interaction of HMeutrons with llolecular Gas snd Crystals

/
— . : e o ST - - .
L. Seidel, A. lieister, D. Pabst’, L.2B. Pikelner', . Pilz"
Technical University Dresden

[o7]

o

M

nstitute for uclear Resesrch Dubna’ (U3SR)

cl
-1

Join

4t the IB2-30 pulsed rezcior transmission spectira of poly-
crystalline JO3 a_a gaseo Uﬁe semples heve been measured in the
vicinity of the 6. 67nV resonance of 238U employing the tims-oi-
flight technigue. The experlmental results obteined for The in-
fluence of molecular vibrations on the resonance cross section are
comparsd to theoretical data. Since different models for the gas

-

nd solid-state samples must be used in the recpective calculations
mparison between the theorsticel and eipsrimesntal resulis

mey be used to access the validity of both models. The finel

cor sion reached is thet the application of either model does nov

lead to zny mejor systematic error. The results also indicate that

the method for eliminating the lﬁtti"e-vib*ation effects described

~in eearlier papers on.the chemical shift of neptron resonances hes

The work has been published in
Commurications of the JIIR P3 - 81 -~ &C
eanéd is in print in:

Yaderneye fizixa.
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An eporoach for a consistent descrintion of;ﬁ-ray spectra from
(n,x+)-reactions induced by fast neutrons

B. Basarragtscha, D. Hermsdorf, E. Paifrath
Technical University Dresden, Depariment of Physics

Analyzing the p-ray spectra produced in the course of nuclear reac-
tions induced by neutrons with incident energies above 10 leV clearly
two components can be distinguished. A soft low-energetic part up
tozﬁ—ray energies of about E?A“‘E is suberimposéd a high-energetic

gil arising fron?w-deexc;tatlon of highly excited residual nucleus
formed by neutron capture.

As haé been shown formeriy by the authors /1/ this distribution can
be understood well in terms of the compound nucleus reaction model
including multi-step emission of particles andih-quanta.

On the other hand the statistical capture mechanism as well as the
direct-semidirect model fails in an‘intérpretation.of the whdleaﬁ—
spectrum emitted after neutron capture.

In this work an ettempt has been undertaken to apply a pre-eguili-
brlum-f-emlsclon mechanism elaborated and calculated by Bét&k /2/
to describe the hart part of the ?—em1ss10n spectrun.

The agreement of calculated and measured spectra is very satisfactory
in absolute value as well as in spectrsa 1 shape as can be seen in figs.
1 and 2.

A4 more detailed discussion will be published in the next future /3/.

Referesnces

/1/ ~B. Bzsarragtscha, D. Hermsdorf, D. Seel
Symp. of Neutron Inducel Reactions, Phy
Vol.. %, p. 381, Bratislava, 1980

/2/  E. Betkk, J. Dobes, Phys. Lett. 543 (1979) 368
B, Ret&k, private comaunication, 1881

/ 3/ B. Basarragtscha, D. Hermsdorf, E, Paffreth, submitted to J. of
Physics G: Nuclear Physics '
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28-51(N,XT) - RAY - SPECTRUM

CROSS SECTION .
o lMBARNIVEV) Pig. 1 A-ray spectrum produced

by neutron induced reac-
En = 14MEV . tions in 288i at 14 eV,

—em DICKENS ‘ EXPGT imental results taken

Y CVELBAR -

e R from Dickens and Cvelbar

- 0T ) ’ . .
T-EXCITON - MODEL are compared with theore-

— 0,1

tical calculations in
] terms of C and PZ reac-
tion models.

i
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ig. 2 Eﬁ-ray spectrum produced by neutron induced reactions in jsFe

at 14 eV,

Ixperimental results taken from Hlavac, Chapman and Huang
Zheng-da are compared with theorstical calculations in terms
of CN and PZ reaction models.

Other calculations basing on direct-semidirect model and P2
model have been obtained by Cvelbar and Ila Zhang-Yu.
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Bvaluation of s#-vroduction cross gections of neutron induced

reactions in Si

—

D, uermsdor_, 3., Paffrath
Technical University Dresden, Department of Physics

Basing on the statistical model gi-production cross sections were
calculated using the code STAPRE /1/. Applying a consistent set

of parameters found for description of particle channels /2/ 7=~
emission parameters (strength functions, GDR parameters) have been
adjusted using experimental data available at present.

By this procedure,f -emission crogs sections for 28,29 and 3oSi

resulting from (n,lﬂ,-(n,njk), (nx 7 )» (n,p#) and (n,2n 0 reac-
tions have been obhtained and compared to measured values.

The agreement is very satisfactory for excitation functions of

_ dlscrete fm¢ran51tlons (fig. 1), thﬂjx-nroductlon cross section

' (flg. 2) and -ray spectra (fig. 3). The accuracy of the predicted
(n ?) cross sectlons can't be criticized because of a terrible de-
ficiency of measurements (£ig. 4).

In all caseg available recommended data were also included in this
study presented at the X'P Int. Symposium in Gaussiz /4/.

References

/1/ . Unl, B. Strohmaier, Report IRK-76/01, 1976

/2/ D. Hermsdorf, L. Neumann, Proc. Atb Int. Symp., Gaussiz, 1979,
Report ZfX~410, 1980, 147

/3/ V. Benzi et al,, Report RT/FI (69) 44, 1969

/4/ D. Hermsdorf, Z. Paffrasth, Proc. x 1t Symp. Gaussig, 1980,
in press : ' '



i
AN
n

i

10— T 1 T T T T T T T T
- Si{n,ny1), Ep =178 MeV, (178 —0.00Mev ) 1
10° ¢ . P s
o r T ~ENDL- 2 ]
© o % S~—e STAPRE 7
o'l ¥ T ——— —— ENDF/B-IV ]
- 1 -
- ! -
10.2: -
103 l . B N ! 1 ) ! ] L L
¢ 2 & 6 8 W 12 % 1§ w® 20 2 2%
En/MeV

Fig. 1 - Zxcitation function for the emission of 1.78 eV #1=-quanta
resulting from the 2?-—*0? transition in 20Si.

LI

Si(nxy) 3

o =5 == hRe
10 ‘ [l = - A
% §2d ;:@ ad ¢

Poj
3 -

1

I

A bl

T T

i
1

T 1Y
I EE

~.
——————

IBLELE
il

¥
1

Pig., 2 Zxzcitation function of the;x-production cross section
J

of natural Si.



A
oQ

RN
\A_)

S T (R ] i i 1 1SR L)
L Silnxy),E,=13.8 MeV q

FIUEE W O 1 B S B N |

L1l

1 I

141

APR

ao /BST44st |

8 10 12 % 1618 2022 24 26 8 30
E./MeV

lSpect‘r“um of Jx-quanta
emitted by natural
Si following nuclear
reactions induced by
13.8 lieV neutrons.

1 1 i 1 1 ¢ 0 T 7 LAS S S | 1 ‘j
Si{n,y) .
3
]
FSPRO (DSD) ]
—~ENDF/B-IV ]
~~ENDL-2
|
STAPRE 3
3
.

[ |

Lol

1 L 1 L 1 [} i L ! ] ! L L

11
0 2 & 6 8 10121416 1820222 2% 2830

Fig. 4

E./MeV

‘Neutron capture cross

section for natural Si.
A contribution from the
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Investization of direct reaction contributions to oi(n¢<)25ﬂg

D. Hermsdorf

Technical University Dresden, Depa:tment'of Physics

Resulting from a

study of evaluated neutron nuclear data for 3i
carried out formerly strongly deviating recommended data for tt

he

(n,et) channel as well as an unsatisfactory interpretation of the
experimental data in terms of the statistical model have been
found /1/. Especially difficulties arise from the description of

angular distributions and excitation functions of partial cross
gections (n,séi) (i=0,1 ... 4) indicating contributions from

direct reaction modes clzarly.

Unfortunatly, the experimental data base is sither contradictory

(see fig.t)orunsufficient. Therefore
applied to draw final conclusions.

Fig. 1 Angular distribution for the

Q%+ «4-3roups at 14 eV neu-

tron incident energy.,
Discrepant'experimental data
‘taken from Forti /4/ and
Hlorgenstern /5/ can be inter-
preted in terms of statis-
tical models and direct reac-

tions.

10.0

a

theoretical methods should be
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IMBARN/ SR]

| i 1 i i | i 1

E =140 MEV <
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~0.5851 MEV

T § FORT! (14.8 MEV)
{NORMALIZED)
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. 5% PICK-UP)
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. Eeala PART 3TRPY | i |
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8 (DEG]

Assuming the (n,¢) reaction on light nuclei to proceed via a 3He-

pick-up process calculations have been carried out using the zero-

range DW3A code CHUCX /2/.



The calculated results have been added incoherently to the com-
pound resaction contributions to fit experimental angular distri-
butions and excitation functions for the first five X -particle
transitions to zsmg gimultaneously.

The agreement between the reliable experimental data and theoretical
results is fairly well and discrepandies could be cleared up (see
figs. 2 and 3).

In more detail the results were discusgsed =zt the Xth International
Symposium in Gaussig /3/.
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N "L i ,1 i H L .
l‘-~1|1‘;" . t & 3 W 2 % % 1B 2
20 W@ 50 80 mg[éug(;jo 60 180 E[MEVI
Pig, 2 Angular distribution for Pig. 3 DExcitatiorn function for

theeLb-group at 21.3 ieV, the<x4-group.
Experimental data taken - A superposition of statis-

from Bohne /6/ can be

_ tical model contributions
well understood by a in-

(H-F) and a 3He-pick-up

coherent superposition component (CCA) fits the
of contributions from

statistical reaction
model (HF) and 3He,—pick-—'
up mechanism (CCA).

grogs of experimental
data,
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The Absolute Determination of the Fission Cross

Section of 235U at E” = 2.56_Mev+)

R. Arlt, M, Josch, G. Musiol, H.,-G, Ortlepp,

R. Teichner, W, Wagner o

Technical UniQersity of Dresden, GDR

L. V. Drapchinsky, V. N, Dushin, 0. I. Kostochkin,
S. S. Kavalenko, K, A, Petrzhak, V. I, Shbakov

v, G, Khlopin-Radium Institute, Leningrad, USSR

An associated particle counting system for the low

energy 3He particles of the D (d,n) 3He reaction at
a deuteron energy of some 120 keV was developed at

the Technical University of Dresden. The fission

23% has been determined employing

cross section of
the time correlated associated particle method and

a computer coupled data acquisition system /1/. After
two independent éxperimehts the final value of.
(1.215%0.019) barngwas obtained. This value'sﬁﬁersedes

our preliminary results given earlier /2,3/.

+)Preprint Technische Universit&t Dresden,
Sektion Physik 05-43-80 to be published

in Kernenergie

References

/1/ R. Arlt, W. Grimm, W. Meiling
et al., NIaM 169 (1980) 381
A _ /
/2/ R. Arlt, W, Wagner, W, Grimm et al., Proc, VIII
~ Int, Symp, on the Interaction of Fast Neutrons
-with Nuclei, Gaussig 1978, GDR,
Report ZfK-382, 1879

/3/ R.Arlt, W,Grimm, M, Josch et al.,, Proc.Int.Conf.
~on Nucl, Cross Sections for Technology,Knoxville
1979, NBS 594 .page ¢80, 1980
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Absolute Fission Cross Section
235U and 237ND

at E 8,4 MeV

T

Measurements on

'R. Arlt, M. Josch, G. Musiol. H.=G. Ortlepp,

R, Teichner, W. Wagner

Technical University of Dresden, GDR

I. D. Alkhazov, L. V. Drapchinsky, O.I.Kostochkin,
S, 8., Kovalenko, K, A, Petrzhak, V. I. Shpakov

V. G, Khlopin-Radium Institute, Leningrad, USSR

235

Absolute fission cross section measurements on U

and 237

Np have been carried out employing the time
correlated associated particle counting system deve=-
loped at the Technical University of Dresden /1/.
The_measurementé‘have'been performed at the 5 MV

Tandem Generator of the CINR Rossendorf.:

2 C . .
For 35U the fission cross section at the neutron

energy of 8.4 MeV was determined to be (1.801%0,043)
barns /2/. The evaluation of the 237Np measurement is

under way,

References
/1/ W, Wagner, Dissertation, TU Dresden 1981

/2/ to be published in the Proc. X Int, Symp.
on the Interaction of Fast Neutrons with
Nuclei,

Gaussig 1980, GPR
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233

Absolute Fission Cross Section Measurements on U
and 242Pu at E_ = 14,7 MeV
n—
R. Aflt, M. Josch, G. Musiol, G, Pausch,
H,=-G. Ortlepp, W. Wégner
Technical University of Dresden, GDR
L. V. Drapchinsky, O, I. Kostochkin,
S. S. Kovalenko, K., A, Petrzhak, V,I, Shpakov
V.G, Khlopin-Radium Institute, Leningrad, USSR
The fission cross sections of 233y and 2425, have

been measured atthe neutron energy of 14:7 MeV
employing the time correlated associated particle
method. The same equipment was used as in a series
of earlier ‘fission cross-section measurements at
'En = 14,7 MeV /1/} The new measurements continue
former experiments at the same neutron energy on
235, 238U, 237Np and 239Pu targets /2/. The
evaluation of the data is under way. The relative
error of the final resultdégless than about 2 per

cent,

References

/1/ R. Arlt, W, Grimm, W, Meiling
et al,, NJaM 169 (1980) 381

/2/ R. Arlt, W, Meiling, H.G. Ortlepp
et al., Kernenergie 2 (1981) 48
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Precise Determination of Areal Density of

Fission Targets

R. Arlt, K, Merla, H.-G. Ortlepp
Technical University of Dresden, GDR

The determination of the areal density and the
~layer nonuniformity of the fissile deposits

delivers the dominant error in absolute fission
crass section measurements by means of the time
correlated associated particle method /1/.
Therefore, a low geometry alpha counting system

was developed at the Technical University of

Dresden in order to perform independent measurements
of the areal density of sample deposits produced and
assayed at the V,G. Khlopin-Radium Institute in
Leningrad, USSR, Various sets of diaphragmas have
been designed and optimized for high and low activity
samples, The relative errors of the solid angle
measurements were reduced to values less than 0.3
per cent, A typical value of the relative error in

235

a areal density measurement of a U sample amounts

to about 0.5 per cent.
References

/1/ R. Arlt, W, Meiling, H.=-G. Ortlepp et al.,
Kernenergie 2 (1981) 48 '
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’ 2
offective resonance intezral of 1J3Cs in reactor fuel elemsznts

Tratditinta Pavr T9n0 3 2 -
Centrel Institute for ruclear Research, Rossendord

134

I e
wvas supposed that the differences are caused by self-shizlding
e
of tThe 1”05 resounances. But our est thet the self-
c 4D T

o
o SHE 0SS, on —ye
Ioe” E j:— 2 (2) 7B
2ET ca

At e e o e : oo - - o - o .
Both the overlapning of the major resonances (5.9 eV of n
-= |

TAT At » 2354 A B - N - ) - T oAl
.07 eV osf U) end of the neixt highsr resonances (22.5 2V of

A ) -~

1 - 8 - -
220 7 23 The calcu—

LA 4 .y -~ -~ - - ] —— - —_— -~ s .
letions perfcormed made eviasat o 3 s)
-~ A AT A = o _— 7 o o “— A 5 EN oo JE
the shizlding is cazused by the lower resonances ant (b) the effective
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T 13305 has been
empsratures in
el.

broadening is taksn into counsideration. I

|~—'H:
d- 9

calculated for different fuel types and fu
dependence on the ’305 concerntration in the Tue Mge 1 shows

Ie?f/I{O for uranium dioxyde with various fuel redii o.

letilla

Q) =ewe«T=900K
04 1 ] ]

0 2 4 .6 § 10
N133ce ,10’51cm3

(1) Z.-C. liehner, Radiochem. Rediosn. Letters £3(1980)77
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EVIDENCE FOR DEFORMED _AT*S Iil

Br

G. Vinter, J. Doring, ¥.D. Fromm

He Prade and E. Will

= = y
ARernicrschu

Zentrelingtitut fir

The exoited states in 75

74Q8(P,})

L. Funke, P. Kemnitz,

r Rossendoxrf, 8051~Dresden, DDI

Br have been studied via the reactions
Se(d s ), 7450(3He,p”) and 74Se(c% p2n) by using in-

bean }-“aj spectroscopy. In addition to measurements of 7y coine-

cidences, excitation functions and angular distributions cof I—rays
'2ls0 ns lifetime measurements have veen cearried out. i4s z result

19 levels heve been identified up to spin (17/2)
The B(E2) value of 88 W.u., derived for
I—ray indicates strong collectivity within & posie-

energies up to 2.6 MeV.
the 88.4 keV

and excitgvion

tive-parity band. 4 coniparison of the excitation enevsles of the

unique=parity states in 7SBr and 77Br with those in

155

from 7’Br (I

X

53T and

Tb reveals that the average deformstion increases when going
42) to !?Br (W = 40).

published in Fucl. Phys. 4 (in print)
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DEFCRMATION DEPENDENCE OF MAGNETIC MOMENTS IN THE ODD
RANSITIONAL FUCLEI 717‘125Te *)

L, XZubler, H., Prade, ¥, DOnau, U. Hagemann and F. Stary

Zertralinstitut fiir XKernforschung Rossendorf, 8051-Dresden, DDR

Resesrch Institufe for Physics, Stockholm, Sweden

The magnetic moments of the 5/27 statée in | e at 274.4 keV
and of the 7/2 state in 121!e at 443,71 keV have been deter=
mined as’ i, (5/2 ) = =0.75(5) n.m. &nd /uaxn(7/2+)

+0,63(7) n.m., respectively, using the TDPAD method and the
reactions 115, "sn( e, 2*‘)117 1277e, 4n eveluation method is
described whlcn provides, in case of the normalized time differ-
ential pattern R(t) exhibits less then half of an oscillation
period, s unigue value of the Larmor fregquency. The compzsrison
of - the measured magnetlc moments with Nilsson-, soft rotor
Coriolig=- as'Well as'core-particle coupling celculations gives
valusble hints on the shape dependence of magnetic moments and,
consequently, on the deformation of different states in the odd

117-1257,, 1n the light of the core-particle
117Te and 121Te

transitional nuclel
coupling model the positive perity states of
are interpreted as the members of &AJ = 1 and AJ = 2 bands
built on the s

1/2° d3/2, d5/2 and Eq7/2 single~particle states,
respectively. '

rl . - —_
!/ Zo. Physik A299 (1981) 251



IN-BEAM STUDY OF °%r; )

.QUASIPARTICLE EXCITATIONS TN WUCLEI ARQUND MASS 80

Funke, J. DOring, ¥, Dubbers, P. Kemnitz, E., Will and G. Winter
ralinstitutr flir Kernforschung Rossendorf, 8051-Dresden, DDR

[ I e
D =

:

ct 1

V.G, Kiptilij, Ili.F, Kudojerov, I.Kh. Lemberg, A.A. Pasternak and
A.S, lMishin i

Physico=technical Institute "4.F. Joffe", K~21 Leningrad, USSR
and

L, Hildingsson, A. Johnson and Th. Lindblad

Research Institute of Physics, S=10405 Stockholm; Sweden

The excited states in BOKr have been studied in the reactions
77Se(°<,n‘), 78Se(°<,2n), 80Se(<><,4n) and 650u(180,p2n) by using
in-beam ]-ray spectroscopy. In addition to ]l-coincidences,
excitation functicns =znd anguler distributions also linear
polarizétion of }-réys eand conversion electrons were measured.
"All togeiher, 32 levels have been identified up to spin 14 at an
excitation energy of 6.7 leV in BoKr. For 21 of these levels the
mean lifetime could be determined by Doppler shift methods and by
the pulsed beam ]-timing method. The B(E2) values of 30-60 W.u.,
derived for meny transitions, indicate strong collectiivity and the
existence of severzl band structures is suggested. Above 2,5 MeV
2 guasiparticle (qp) excitations become important. The excitation

77:78’79Kr, "T8r and 8'Rb have
78,80,

energies of Kr end its neighbours
been analysed in terms of the cranked shell model, In r two-
proton excitetions have been found to be responsible for the
observed band crossing. Quasiparticle excitetions strongly influence
the. pairing end stabilize the deformation. The anomelies in the
negative~-parity bands of 81Rb and 77Br are interpreted 28 2 crossing
of a 3gp and z 1gp band and the relztively low freguency of the cros-

ging point is ascrived tc the blociting effect.

X) published in Nucl, Phys. 4355 (1981) 228=260
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141

| . | : 3
TI~BEAM STUDY AND STRUCTURE OF THE N = 82 NUCLEUS '*'Pr )

H, Prade, V¥. Engherdt, H.U, JEger, L. KHubler, H.J. Keller
7

and F.Stary

>

Zentralinstitut fir Kernforschung Rossendorf, 80571-Dresden, DDR

High=spin states in 141Pr have been studied in the reactions
139La(u¢,2n)141Pr and 14OCe(d,n)141Pr. Using in-beam spectros-
copic methods energies, intensitites, excitation functions,

) coincidences, time and angular distributions and the linear
polarization of I—rays as well as conversion eleciron spectirs
were measured, Positive~ and negative-parity states of 141Pr
have been established for spin values up to J = 27/2 and

™

E, = 4700 eV including 19 new levels., For three levels ns-
lifetimes were determined. The experimentsl datz on positive-
parity sietes are in remarkable agreement with shellemodel
predictions. In the case of positive-parity states no evidence
for particle=-core coupling is found. .The éhell-model investi-
gz=tions suggest, however, that the negati#e-parity states in
141Pr as well as in 143Pm cen be explained by particle=core

coupling,

’.

* .
) subnitied to Iucl. Phys, 4
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tion of a2 Database for Iuclear Structurs and

W)
(¢
QO
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™

"

L. Janiowski, . Friedrich, B.

Content of. the Database

In 1975 the Information and Computing Center of the
Central Institute for Isovopic and Radiation Research
(ZfI1) at Leipzig started with the installation of o
computerized database for nuclear structure and decay
dats (H3DD). For it the institutes ES 1040 computer
with the operation system 05 is used. After workingz out
~the software fiir handling and retrieval of the date at
the end of 1260 the following international KSDD-Tiles
had been =zvailable: ' '

records datasets
ENSDF 6.741 28T7.8667
GANDAT'78& 2.04¢ » 55.17&
WAPSTRA 1(1.,992) 1.992
ENDF/B~4 FPL £24 105.009
KSR 6S.54% Refs.
ENSDF - Evaluted Huclear Structure Data File

edited and waintained by the Iluclear Dzia

Project. Ozk kidge Netional ILzborstcry

]

L TTTY A t7a s o0 . -
GADAT'7e - Pile of gemmz r

basged ond

Drdtmann and Soyke (sometimes called

JUELGAL:



VAPSTRA - 1978 Atowmic mass evaluation of Wapstra

and Bos
CIDF/B-4 - only fission products library
W3SR - Nuclear Structure References

ey -y

DHISDP, WAPSTRA and IENDF/B are used in their original
formats. For handling GALDAT on own internal data-
format had been developed. NSR is converted into e
format demanded by the used sofiware system.

A1l this files the Information and Computing Clenter
recieved from the Nuclear Data Section of the IAEA
Viennsa. '

2. vVlork with ENSDF

\

The Zvaluated Nuclear Structure Data FPile (ZNSDF)
ist the international standard for TSDD datza. For its
handling a number of PL1 programmes had been deveF
" loped:

RECH1 retrieval in ZN3DF

LIST printing on "Edited Listing™ of datasets

DLIST printing datasets with some comfort

_ TEST  printing a catalogue of ENSDF-file

For editing data catalogues the information reirieval
system USS is used. As a specizl data catzalogue e.gzg.
a "Catalogue of Half-Lives in ENSDF" wes edited and

-

digtributed.

3. Handling of GARIDAT

In 1979 the Information and Computing Center recieved
the GALDAT-file produced by IZxrdtmann and Soyka. Ve
suppose the record length of 100 byte and the exchange
format of this file t0 be relztively unfortunately for
a computerized surch. An own internal struciure for
GAMDAT had been developed. It has the following charac-
teristics: '
. record length 4& bytes
. each recoré has an 11 byte identi
. to get an unique deta access in %
files of the institutes database
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element names are used (English names and left
adjusted)

the names of the describing fields are
explicitly given in the borresponding records.

GALIDAT is splitted into two internzl deta files. One
file contains the dstasets of nuclides and the other
one energy sortited records. A third file contains a
description of GALDAT and a list of abbrievistions.
The records cf the enersy sorted file contain energy,
intensity, half-life, Z,4 and element name.

Por handling this files the programm systenm USS

(series USS-3) is applied. The same procedures deve-
loped for GAMDAT also zre used for its new version
GAMDAT'7¢. '

Pirst steps with N3R

In 150 the effort to make available the T3R file for
the ugers was continued. ISR was converted from externszl
ADSZP format into the Ll-structure demanded by the

‘information retrieval .system US3. This fields thet

contain a limited (norwal) characte* set had been
used.

For a retrieval all this fields and also parts of them
mey be used. The ISR version of the Centrasl Institute
of Isotopic and Qdadiation Research containg the refe-
rences from “9:0 to 1979 with a2 smell gap 1969 and 1970
resulting from an error an the exchange tape. The file
is stored on megnetic tape and the surches are mede in
a sequential manner. The first experiences showed that
T3R fulfils most of the needs arising from nuclear
structure physics and z2lso from nuclear reaction re-
search. In a specizl case (internal conversion
coefficients) it was difficult to find the corres non-

—

dence between NaR znd IZEIDPF.

Ugse of the Datebase in 5.0

The stazndard outnut from the database for nuclear stiruc-
ture and decey are listings of detasevs and computer-
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edited data catalogues printed upon user requests.
In 19.0 elso primary litersture (e.zg. IAEA reports)
was given to the unsers. First steps to use ISR had
been domne. ' '

The Tollowing table should give some details:

. user reduests 3%
. datasets and references
nrinted , 2.550 (among them 264 refs.)
. surches in datafiles 65
. surches in LSR 19

. gpecial catalogues prinied

upon user request 10
. primary literature for users 9
. users information -

For the next time we will continue in working cut new
4

i

srogrammes and procedures for handling ZNSD e
recieving the ne HSR-format we will apply it =ud improve
the retrieval possibilities.-



