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INTRODUCTION

The thirteenth progress report on Nuclear Deta
Activities in India covers the work done during the
celender year 1977. Following our earlier practice all
the work done in the srea of nucleer physics in the country
has been included, the major portion consisting of the papers
presented at the snnusl Nucleer Physics and Sclid State Physics
Symposium held at the Uﬁiversity of Poone at ?oona, in
December 1977. However“unlike previous yeers the eactivity in
the field of neutron ;ross sections end nuclear date related
to fission and fussion reactors is on the increase. Institu-
tion wise items numbered 22,23,26-41 (B.A.R.C.), 1-4 (R.R.C.),
2 (T.I.F.R.), 2 (A0.U.), 1 (D.A.V.) 2nd 1-4 (K.U.) come under
this category. The fission work is covered by items numbered

6-15 (B.A.R.C.), 9-10 (S.I.N.P.), 2 (IIT-K) and 4 (P.R.L.).

The total number of CINDA entries sent to the Nucléar
Data Section of IAEA during this period is 91. The liason
activity with CPL and NEA was continued. The Varisble Energy
Cyclotron at Calcutta has operated with a 50 MeV alpha prsrticle
internal besm in June 1977. The deflector and extractor
assemblies were under installation during the later helf of
1977,

(M.K. Mehta)
Convener,
Indian Nuclear Date Group



10.
1,
12.
13.
14,
15.

16.
7.
18,
19.
20.
21,
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

INSTITUTION

Bhebhe Atomic Research Centire, Bombay (BARC)
Reactor Research Centre, Kelpskkam (RRC)

Tata Institute of Pundamental Research, Bombay (TIFR)
Saha Institute of Nuclear Physics, Calcutta (SINP)
Agre University, Agra (AGU)

Aligerh Muslim University, Aligarh (AMU)

Andhra University, Waltair (AUW)

Benaras Hindu University, Veranasi (BHU)

Berhempur University, Berhempur (BRU)

Burdwan University, Burdwan (BU)

Calecutte University, Calcutta (CU)

Calicut University, Calicut (CUC)

D.A.V. Post Gradumte College, Eulendshahr (DAV)
Himachal Pradesh University, Simla (HPU)

Indian Assosiation for the Cultivation of Science,
Cal.utta .(IACS) -

Indien Institute of Technology, Bombay (IIT-B)
Indian Institute of Technology, Kanpur (IIT-X)
Institute of Physics, Bhubaneswar (IPB)
Xurukshetra University, Kurukshetra (KSU)
Kashmir University, Srinagar (KMU)

K.G.K. College, Morasdabad (KGKC)

Marathwada Univeréity, Aurangabad (MU)

North Eastern Hill University, Shillong (NEHU)
Physical Research Laboratory, Ahmedabad (FRL)
Punjsb University, Chendigarh (PUC)

Punjabi University, Patiala (FUP)

Remjas College, Delhi (RCD)

Sembalpur University, Burla (SUB)
University.of Indore, Indore (UI)

University of Jodhpur, Jodhpur (UJ)
University of Madras, Medrss (UM)

University of Mysore, Mysore (UMY)
University'of Roorkee, Roorkee (UR)
Visva-Bharati University, Santiniketan (UBU)

68
™
75
7
78
81
82
83
85
86
92
100
103
104
106
107
108
m
114
116



1.

2.

10,

1.

12,

13.

13.

INDIAN NUCLEAR DATA GROUP

MEMBERS

M. Balekrishnan (Seoretary)

B.B. Baliga 3
V.0, Denis : ]
A.S. MVlttl t
S. Gangadharan ]
S.B. Garg (Oo-opted) t
M.C. Josht " '
5.5. Kapoor 3
M.K. Mehta {Convener) '
S.K. Mitra (Co=opted) 1
M.P. Nevalker " t
B.,P. Rastogi ]
N.8. Satya Murthy %
M, Srinivesan 1

Yuclear Physics Division
BARC

Seha Institute of Nucleer
Physics, 92, Acherya Prafulla
Chandre Road, Celcutte-~9.

Experimental Reactor Physics
Section, BARC,

Variable Energy Cyclotron
Project, Celcutta,

Analytical Chemistry Division
BARC,,

Reactor Engineering Division
BARC.,

Department of Physics,
University of Bombay,
C.5.T. Road, Kelina,
Bombay 400 029.

Yucleer Physice Divieion
BARC.

Ngglear Physics Division
. c.

Tate Institute of Fundemental
Research, Homi Bhest'®« Roed,
Bombay 400 005.

Neutron Physics Division
BAR

Theoretical Reactor Physiocs
Section, BARC,

Nuclear Physics Division
BARC,

Neutron Physios Division




t 1

A. BHABHA ATOMIC RESEARCH CENTRE, BOMBAY 400 085

1. High Spin Stetes In 47sc - 5. Seini end ¥.R. Gunye -.
The high spin negetive parity stetes upto 23f/2 in 458c

have been recently observed in heevy ion fusion reections.

Since the high spin states provide o significant insight 4nto
the intrinsic nucleer structure, it is worthwhile to investigate
these states to test the validiyy of different nuclear models.
The sveileble structure calculations for this nucleus in the
fremework of restricted (f7/2)5 shell model asnd phenomenologicel
rotation model yield only a quelitative sccount of the observed
energy states, It is thus desirsble to perform microscopic
calculations with reslistic nuclear interaptidn in a large
configuration space. The celculations esre cerried out in the
framework of Hertree-Fock projection formelism. All the
nucleons outside AOCa core are explicitly treated in pf-shell
configuration spece by employing & modified Kuo~Brown
interaction. The nucleer properties ere exfracted frommthe
band-mixed wavefunctions obteined from the lowest four intrinsic
states of 4580. The results of the present reslistic celcula-

tions are in good egreement with the experimental Qdatna,

2. Seryt el se_Approximation £ Res -
B.K. Jain - Impulse approximation for the co-plemar (p,2p)
reaction hes been exemined for 60 to 100 exd 300 MeV incident
energy for various average intermediate excitetions. It has
been found that the correction term chenges shepe aa well as

magni Lude of the recoil moaentum distribution at 100 MeV,




Al 300 MeV it only chenges the magnitude. The corrected cross-
section is more then the 'impulse' cross-section. The
correction is not sensitive to the intermediate excitation

onergy.

0ff-shell Effects in (W b) Reaction on '2C ~ S.C. Phatak
end B.K. Jein - The dependence of (ﬂﬁTFp) cross-sections on the
off-shell pion nucleon (TX¥) interaction has been studied by
using one stop knock-out mechanism, The out-going proton distor-
tion hes been neglected in this celculation snd the distortion
of in-coming and out-going pions has heen approximately included
by (1) computing pion weve-number in nuclear nedium (dispersive
effect) end (2) sxgluding the central region of the nucieus where
the reel pion-absorption is dominént (nbsorption effect).
Hermonic oscillator wavefunctions are used for nucleon wave-
functions in 120 and different off-shell exfrnpolations for ™ N
scattering matrix are used in the computation. The magnitude of
the cross-sections seems to be sensitive to the type of off-shell
extrapoletion; their sherpes, however, are atmilar. The theore-
tical results ere compared with experimentel dete. The
egreement between the theoreticel results for sepereble off-

shell Qblation and the data is good.

4, Microscopig Calculation of D-0C Scotterine Including Exchenge
Effects - Kiren Kumer,and A.K. Jein - The description of d- X

scettering in terms of N= & potential of the Saxon-Woods form

does not reproduce the experimentel angular distributions at

—_— A
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medium energies., A microscopic celculetion using e N-K
interaction of Yukewa form 2nd wave functions including all the
exchénge terms has been performed to investigate the reasons for
the failure of the description of A- ol scettering in terms of
N- O{ interactions. In order to simplify the computations the
Yukawa form hes been exprnded in terms of =z series of Gaussians,
The calculeted enguler distribution hes been compered with experi-
ment, a8 well as with celculation using N- X interaction. The

influence of the deuteron size on the d- A sngular distribution

has also been investignated.

5. Microscopic Model of Low Energy Heavy Ion Collisions -

V.S. Rememurthy and 5.K. Keteria - A microscopic model of low
energy heevy-ion collisions has been studied in sn sttempt to
relate the dynemics of the collision process directly to the
nucleon-nucleon intersction rether than through thé microscopic
properties of nuclei, The model basically involves a description
of the colliding ions as two bound particle clusters, with a sui-
tsbly chosen perticle-particle petential., The collision process
i8 then studied by simultaneously solving the clessicsl equetione
of motion for ell the conétituent perticles, The distributions of
particle positions and velocities as a function of time are

sui tably averaged to yield the time dependence of the most relevant
mactoscopic variebles, In the first instence, in analogy with

the classicsl liquids, e lLennard-Jones form was chosen for the

P



particle-particle interaction potential with the donatants

sul tably chosen to ensure that the psrticle clusters in

their ground state heve macroscopic properties close to
those'of nuclei, It is found that the present model can

bring out gqualitatively all the essential festures of heavx
ion colliéions, such es complete fusion, deep inelastic
scattering snd nucleon trensfer. Since the rbove model being
a fully classicel description, neglects the effect of the Pauli
principle end the possible presence of coherence effects, we
have #lso investigeted a model where esch of the wave packets

are studied es & function of time in the semiclassicel limit.

6. Bffect of Friction on Pregment Motion nesr Scission Point
and Fission Fragment Kinetic Energies - M. Prekassh, V.S.

Rememurthy, S.K. Kataria and S.5. Kapoor - Potential energy
‘calculations of fissibning nuclei near the scission point based
on the assumption that the naacent fragments have coexial sphe-
rbhidal shapes with-diffgse surfaces have been reported earlier"
“4% was found that é considergble emount of nuclear interaction
energy is present upto a few form is of the separation between
the two equivelent sharp surfeces of the fregmente. This also
leads to a stationafy point in the potentiel energy. 1In the
rest, this stationery point haa‘beeﬁ identified as the rapturc‘

1,2)

point '“‘, beyond which the relative motion of the fragments

was treated as a simple comservative motion and the finel



fragment kinetic energy was identified with the tctel potentiel
enercy st the rupture point. In the preaent work, we have studied
the post rupture dynemics with the inclusion of the effect of
friction in relative motion arising from the finite overlap of
nuclesr matter. It was found that with velues of friction in the
neighbourhood of those obtained from heavy~ion reaction data, the
dissipution beyond the repture point emount to ebout 5 to 15 MeV
from light to heevy nuclei, It war also found that good fits to
the experimentel kinetio energy data can be obteined for & wide
renge of nuclei with rcalonabie values of k and there was no need
to involve any epprecieble precission kinetic energy.
1. M. Prakesh, 5.K. Kataries and V.5. Ramsmurthy, Nucl. & Solid
State Phys. (India) 19B, 127 (1976).
2. K.T.R., Davies, R.A. Managan, J.R. Nix end A.J. Siesk (Preprint).
7. Transmiss Oscillat r Potentisls:
Application to Fission - M. Frakash - A recent addition to the
collection of exactly solvable models in one dimension is the
biharmonic oscillator (oscillator frequencies about the position
of the extremm sre penetrability through an inverted barrier have
been obtaineﬂ1). The availability of exact solutions for both the
bound state and the socattering proﬁlem has facilitated the incor-
poration of biharmonic oscillator wells and barriers in describing
the many humped potential landecape of & fissioning nmucleus. The
exact calculation of ponotfnbillty througha double humped barrier
where the second well or saddle has been taken to be of a bihag-

monic nature hes been performed. The application of the present
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model) to obtain the fission probabilities of charged psrticle
and neutron induced fisaion of gctinide nuclei are studied.

1. M. Prakash, J. Phye. A: Msth.Gen., 9, 1847 (1976).

8. A Qusntitative Resolution of Thorium-234 Anomaly ~

M. Prakash and B.S. Bhandari - For thorium isotopes the celeu-
lated first gaddle end second minime of the double humped.poten-
tiel berrier are ebout 5 MeV lower than the experimentel velues
commonly attributed to them.. This discrepency constitutes the
well known "thorium anomaly" in the fiession literature. However,
Moller and Nix have suggested e possible resolution of this
anomaly in terms 6f a third asymmetric minimum in the fission
barriers of thofium isotopes. A recent exsct celculation of

)

penetrability hae been reported by Sharma end Leboeuf1 wvhere a

234Th calculated

comparison.of the fission penetrabilities for
in two-hump and three-hump‘modela with those experimentally
observed hee been mede. The euthors conclude that although the
ppenetrability caloulated in the three hump model does help in
reproducing the'obqervcd sub-berrier fission resonence structure,
its magnitud~ ‘= consideradbly lower than that calculated in the
two hump model. In the present work we point out thet the low
values of the penetrebility parameters, which are ﬁot conaslstent
with the snomely mentioned above. It is shown that one can
obtain the correct penetrability by assuming that Back et al

ectually determined the paremeters of the second seddle, third

minimum and third seddle for 23‘Th from an anélygis,of their



modsl to obtain the fission probebilities of cherged particle
and neutron induced fission of actinide nuclel are studied.

1. M. Prekash, J. Phys. A: Msth. Gen., 9, 1847 (1976).

8. A Quantitative Resolution of Thorium-234 Anomely - M. Prakash

end B.S. Bhandari - For thorium isotopes the celculated first
saddle snd second minime of the double humped potenfial barrier
are gbout 5 MeV lower than the experimentel values commonly
attributed to them. This discrepancy consistutes the well known
"thorium anomaly™ in the fission literature, ngever, ¥oller and
Nix have suggested e posaible resolution of this enomely in terms
of 2 +third seymmetric minimum in the fission berriers of thorium
isotopes., A recent exact calculation of penetrability has been
reported by Sharma end Leboeuf1) where g comparison.of the fission
penetrabilities for 234Th calculeted in two~hump end three-hump
models with those experimentally observed has been mede, The
suthors conclude that although the penetresbility celculeted in

the three hump model does help in reproducing the observed sub-
barrier fission resonance structure, its megnitude is considerably
1ow§r than that calculated in the two hump model. In the present
work we point out that the.low values of the penetrability obtainea
by them were due to their sheicelof-batrrier peremeters, which are
not consistent with the anomaly mentioned above. It is shown that
one cen obtaln the correct penetrability by assuming that Back et
el actually determined the parameters of the ground saddle, third
minimum end third saddle for 2 4Th from an anslysis of their
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(t,pf) data. The height of the first barrier is assumed to be
thet given by microscopic calculations for this nucleus. Results
of calculations for penetrebility through the proposed thkree
hunped barrier for 234Th in~bo§h exact and the WKB spproximation

methods ere anelysed.

1. R.C. Sherme and J.N¥. Leboeuf., Phys. Rev. C14, 2340 (1976).

9, Emission of Individual Lipght Chorged Porticles (2=1,2) in_

120-500_keV Neutron Induced Fission of 22°U - D.M. Nadkarni,

R.K. Choudhury, S.S. Kapoor end B. Krishgqiulu end G.K. Mehta -

As &8 part of our ppogremme to study the emissfon probabilitvy end
the energy spectrum of individuml light charged particles (Z-1,2)
emitted in fast neutron fission of 235U, measurements have been
carried out et incident neutron energles of 120,235 end 500 keV.
‘The light charged particles were identified with 2 A E-E semi-
conductor detector telesgope in coincidence.with fission fragments
detected in a 2 gemmetry by meens of a gas 1onization chember.
The AE snd E detector outputs were recorded event by event by
means of & J-peremeter data dcquision~system for detailed off-
line computer analysis., The outputs of AE and E were also fed
to a particle identifier unit whose output was recorded in a
multichannel anaglyser. Neutrons were generated with the resctions
117 {p,p) and T(p,n) using the 2 MeV Van de Graaff accelerator at
IIT, Kanpur. A
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10. TPFSD Respcpse 1o Fragrents from Ijight Charged Perticle
Accompnenied Fission of 238U - N.N. Ajitenend, K.¥,. Iyengar end

S.R.S. Murthy - The relative response of a thin film scintille-
tion detector (TFSD).to fragments from binary and light charged
perticle accompanied (LCPA) fission has been studied. The ?FSD
was prepared by a technique reported earlier1) and the E/M and
Z dependence of the TFSD response was calculated on the basis of
an expression developed for the specific 1um1nesbence2). The
pulse height calibration was done by assigning the most probable
values of E/M end Z of the light and heavy fragments in binary
fission to the corresponding peaks in the observed TFSD pulse
height distribution. Using the published information on the
energies of binary and ICPA f.ssion fragments, the TFSD data wes
analysed to obtain the E/M and 2 of the most probsble light and
heavy fragments in LCPA fiesion. The present date indicate that
the 1light charged particles (i.e. alphe psrticles) are formed
more often at the expense of nmucleons from the light fragmente;
1. N.N. Ajitanand and K.N. Iyengar, Mucl. Instr. end Meth. 133
(1976) 71.
2. N.N. Ajitanand, Nucl. Instr. & Meth. (1977) 345.

11. Myltiparspeter studjies of Mass, Egergﬁ Correlations in
Ternery Fission of 2350 jpduced by Thermal Neutrops -

R.K. Choudhury, D.N. Nedkarni, P.N, Rema Rao and S.S. Kapoor =~
Measurements of varlious distrioutions and correlations of fiesion
fragment mass, energy and light charged particle (LCP) energy
were carried out in ternary fission of 2350 induced by thermal
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neutrons, Fisslon fregment snd LCP energies were measured by

a back-to-back gridded ionisation chamber and semiconductor
detectors respectively. Two LCP detectors were placed in line
with the electric field direction of the chember, and infor-
mation about thue angle of the fission fragments with the electric
field directizn was obtesined from the coincident pulse heirchte

et the grid end collector. The pulse hisht information of the
two collectors, two gridé and the LCP detectors in ternery
fission were recorded event by event by means of & multiparemeter
recording system., Computer anelysis of the recorded daia is
being cerried out to obteined multidimensionel correletions

between mass, energy, sngle of fragments.

12, Multiplicity Distribution of Prompt Gamma Rays in

Spontaneous Ternary Fission of 2520¢ - R.K. Choudhury, V.3.

Ramemurthy end J.C. Fohena Krishna - lMeasurement of characieri-
stics of gamma ray emission in fission givés information about
the properties of the excited states of the highly excited
fission fragments. 1In the present work the first and the

second morients of the multiplicity distribution of gemma rays in

252cf‘were meesured by multiple

spontaneous ternery fission of
coincidence technique. The average velue, n and width G of the
mﬁltiplicity dietribution were obtained from these two moments
assuming the distribution to be of Geussien form. The varietions
of 1 and G~ with the energy of the light charged particle (LCP)

were also obtained, It was seen that that both T and G- are

nearly independent of the energy of the LCP. However, the width '
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in ternery fission was found to be larger than that in normal
tinery fission by sbout 20%. The results heve been anelysed

on the basis of the mechenism of LCP emission in fission.

13, Xuclear Chsar, ‘ 88 ¢ Fractione
Cumulative Yields of 99Mg and 1;51 in Thermel Neutron Fissidp
of 2450m - Terun Datta, S5.P. Dange, 5.B. Manohar, Satya Prakash
and M.V. Ramanish - Nuclear charge distribution in 2450m(ﬂ¥h,f)
has been studied for mass cﬂains 99 and 135. The fractional
cumulative yield (FCY) of %o and 1351 have been determined
following the growth snd &ecay of respective dsughter pr&ducts
9o ond '398Ye activities ou 8 60 co Ge(Ii) detector. The
widths of the distributions were celculated from measured FCY
assuming Gaussien distributions end most probable chorges. The
velues of the widths thus pbtlined were correlated to the

fragments shell effect.

14, Nuclear Cherge Distribution ip Pission: Determination of
Froctional Cupyletive Yields of %o, ''2pa, '*2me 15 the

Spontaneous Fission of 2520f.- S.S. Rattan, P.P. Venkatesan,
R. Trehen, S.B. Manoher, Satye Prakesh, Terun Datta, A.G.C. Rair

and M.V. Remanish - The fractionsl cumulative yueld (PCY) of %o,
112Pd end 13210 in the spontaneous fission of 2520f have been
deternined using ganha‘apeotronetrio and radiochemical techniques,
These FCY values are used to calculate the most probable charge

for these mess chains. The results of these studies have been



enelysed together with our esrlier work to investigates the

shell effectrs in charge distribution.

15, Low-Vield, Short-Lived Products in the very Asymmetric

Fissicn of Urenjum$ Additionsl Evidence for the Influence of the

28~Proton Shell in Fission Mess Distribution - V.X. Bhargsva,

V.K. RB,O, S.c' Mp,rathe, s.r‘l. sah&kuﬂdu and RIDH- Iyer - .‘Tew
experimental deta have been obteined on the yields of some short-
lived very esymmetric products in the resctor neutron induced fission

238U. Cumulative yields for the mass chsins 73, 167, 171, 173

of
end 179 heve been determined. The present dete together with the
esrlier ykeld data1) for mess cheins 64, 67, 72, 77, 161, 172, 183
and 199 lend additional support to the rossible influence of 28-
proton shell in low energy fission resulting in 'bumps' or
'shoulders' in the highly asymmetric mass reglon. Recent theore-

2) and Sharma et a13) corroborate our

tical predictions by Gupta

experimental observations., The present drta along with the

eerlier data have been used to construct the experimental mass
yield curve in the fast neutron fission of 238U.

1, 5.G. Mprathe, S.M. Sehakundu, V.K. Bhargava, V.K. Rao and
R.H. Iyer, Proc. Of Nucl., Phys, & Solid State Phys. Symp.
Bangalore, Vol., 16 B, Nuclear fhyaics, p.21 (1974)

2. R.K. Gupta, A review earticle to be published in a book
entitled "Particles and Nuclei® (Private Communication)

3. D.N. Sharma, M.R. Iyer and A.K. Ganguly, BARC/I-408 (1976).
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16. o8 c atio Kucleus-Nucleus Complex Optica
Potentiels - 9.K. Gupte end S. Keilas - The Brueckner energy
density formslism is extended into the complex domein to calcu-~
late both the real and imaginary parts of the ion-ion potential.
Recent nmucleon-nucleus p&tentials caleulated by Jekeunne, Lejeune
and Mehaux using Reld's herd core nucleon-nucleon potential sre
employ®d io generate the complex potential energy densities
required in the calculation. The computed potentials are in good
agreement with the phenomenoclogical values. The computation of

cpoes-sections using these potentisls is in progress,

17. Heevy Jon Interaction Poteptisl - D.K. Srivastava and
F.K. Ganguly -~ Optical potential for heavy-ions (FI) scattered

from a target has been calculated in terms of the opticel poten-
tial for its constituent nucleons- known & prior. For this
purpose, an extension of Feshbach's projection operator formalism
is vtilized in which the propagator for the HI is spproximated by
the propagator for one of the nucleons in the ﬁrojectile evalua-
ted ot an effective energy {E//.)P-j- 03 ﬁzk;/m +(HP-’)V‘ ]

where E 18 the c.m.energy, k} is local Ferpmi momentum, V, is
nucleon-nuclens optical potentlal and Ap 18 projectile mass, In
doing this, we make use of the fact that in energy density forma-
lism the interaction potential 2t separation R is the difference
in the binding energy when the two system have moved from infi-
nite separation to the distsnce R. Calculations have been done
for number of ion-ion combinations and results compare with

other available results.
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18. Exchange Effects in Alphe-Potentisl for N=2£A/2 Nuclei -

S. Pnl, D.K. Srivasatava and N.K. Ganguly - Various approximate
procedures are in vogue which give exchange effects for composite
particles. We discuss a method of including exchenge terms for
interaction of slpha-particle with nuclei heving N = 2 = A/2,

The alpha-potential 1s obteined by folding alphe-alphe interaction
of Ali end Bodmer with the slpha matter distribution of these
nuclei. The slphea maiter distribution wes calculated by unfolding
the elpha-particle density, from the known nuclesr matter distri-

bution of the target.

We emphasize that the repulskon &t short distences in the
elpha-alpﬁa interaction empiricelly includes the elffect of exchenge
of nucleons whereas the exchange of alphﬁ-clusters thenselves is
made less probeble due to this, Good fits to elastic scattering
date have been obtained. The method can be extended for ion-ion
potentials using double folding procedure. Results comparing well
in the tail region with the findings of Stencu and Brink are
obtained.

19, The Igaginery Part of Nucleus-Nycleus Potential - S.C. Phatak

end B.C. Sinha ~ The imeginary pert of the nucleus-nucleus opticasl
potentinl has been computed by evaluating the imaginery part of
second order term in the optical potential series. Fermi-gas model
is used for intermediate nuclear excited states, For distences
greater then the touching diestence of two nuclei, the form of the
imaginery potentiel is very close to square of Woods-Saxon form

and it comparea favourably with phenomenological potentiasl, We
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intend to use this potential along with the real part to investi-

gate elastic and inelastic heavy-ion scattering end varlous other

reactions.
20. Applicetion of Thomas-Fermi Gas Model to strongly Damped

Collisions of Heavy Ions - A.K. Jainvand N. Serma -~ The large
transfer of energy from the relative motion of colliding heavy ions
to their internal excitation energies is derived by considering the
two nuclei as Thomas-Fermi gas clouds. The density distributions of
these nucleon clouds are dtermined from data on elastic scattering end
on‘/“--mesic atoms. The diffusion of nucleons across the boundary
between the two nuclei leads to & transfer of momentum and so of
energy to the internal degrees of freedom of the nuclei. The traje-
ctory on which this nuoleon exohange occurs is determined from the
Coulomb+Optical potentisls, The finel spins of the nuclei and the
ratio of the radial and tangential friction coefficients are in

reasonable agreement with the measured values,

27. Yuclear Priction end the Imaginary part of the Nucleus-Nulceys

Interaction Potentizl -~ Bikash Sinha - Using semi-classical
approximations, the phenomenological form-factor of nuclear friction
is derived from the imaginary part of the nucleuafnucleua inter-
action potential. The results obtained are compared with the predi-
ction of the frictionel co-efficient using the linesr response
theory. %The two models are used to predict the experimental date on

damped collieiop for two nuclei.

e A



22, Calculation of Sn,?n! Oross-gections around 14.5 Me¥ using

yn_Integrated Preeguilibfium-cumIStatistical Model - Ambar
Chatterjee and Santosh K. Gupta - An integrated preequilibifum-

cum-statistical model approach is used to calculete the absolute
.values of the (n,2n) reaction cross sections around 14.5 MFV for
nuclel throughout the periodic¢ table. In this approach the
absolute preequilibrium fraction is calculated using the Griffin-

z) in the

Williams exciton model as used by Braga-Msrcazzan et al
analysis of (n,p) cross sections sround 14 MeV. The reduction of
flui for the statisticml component due to the preequilibrium
process has been accounted for by including botn proton snd feutron
emission. The calculation 18 global end free from any new para-
meter, There-is considerable improvement over the pure statistical
model for nuclei in the mass range 60 A <209 but not much improve-
ment for A {60,

1. G.M. Bnaga-Marcazzan et al. Phys. Rev. C6, 1398 (1972).

23. Direot and Collective gggiegn-Capture using Microscopie
Opticel Potential « D.R. Chekraberty end S.K. Gupte - In nucleon-
capture when the eicitation bf the compound system ie in glant
resonance (GR) region, the direct and collective procoss" contri-~
butes strongly to the croes sectiﬁn. The incident nucleon excites
the target nucleus tb its GR state through particle-vibration
coupling, dopondiné on thp isovector part of the optical potentia}.

2)

Potokar™’ has found this coupling to be complex to explain the

experimental results using & phenomenological approach. A reqent

salculation of optical potential by Jeukenne, Lejeune and Hahaux”.
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starting from Reid's hard core nucleon-nucleon interaction hes e
complex isovector part. Using the results of this calculetion,

(n,¥) cross sections have been computed for various partial _
trensitions in 2°8Pb(n;7)2°9Pb. These calculations along with
the‘experimental data are compared,

1. C.F. Dlement, A.M. Lana and J.R. Rook, Nucl. Phys. 66, (1965) 273.
2. M. Potoker, Phys. Lett. 46B (1973) 346.

3. J.P. Jeukenne, A. Lejeune and C. Mahaux, Phys. Rev. C16 (1977) e0.

24. Fluctuation Analysis of Ca48§ 2,21485c fotel Bxcitation

F on_from 1 -5, 1 eV, Gulzer SingH, 5. Keilas,

A. Chatterjee, S. Sﬁini, M. Balakrishnan and M.K. Mehta = The

totel excitetion function (E.F.) was measured with fine resolution

(AE~ 2 keV end energy step /5 kev51). This Ex.Fun has been

subjected to fluctuation analysis. Application of peak counting,

Fourier analysis, and the Qutocorrelation methode resulted in

[* = 641, 741, end 531 keV respectively, at about 13 MeV excitation

energy. The velue ") = 6 keV, for the compound nucleus 493(:, was

employed to deduce the level density paremeter CL = 5.48 Mev~', The
Exn. Fun, varience ( € (o)) as well as cross-section probebility

distribution indicated an insignificant direct rzasction contribution

( £ 0,28 even at the highest enefgy of meeBurement range).

1. Gulzar Singh et al. N.P. & 8.S.P. Symposium 19B, 29(19760.

* D.A.E. Research Fellow, Physics Department, P.U. Chandigarh 160014,
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25. Resonance Spectroscopy of the Fucleus 4411 - 8. Seini,

S. Keilas, N. Anantareman, M. Belakrishnan and M.K. Mehta -
We have studied the levels in the 44T1 nucleus in the
excitation energy range of 7.8 to 9.5 MeV by means of the
4OCa&x,d)4OCa reaction. The excitation function for thie
reaction has been measured at the four laborestory sngles: B84°,
120°, 137° end 165° for 3 MeV &£ E, < 4.75 MeV. Many
anomalies are observed in the excitation function end some of
these correlate well with resonances which have been seen1'2)
in the 4°Ga&x,7)44Ti reaction. An interssting feature of the
date is that the anomaiies are wesker at the most beckward
angle (165°) compared to the forward sngle (84°) which is
contrary to general expectation. A multi-level and multi-

chennel R-matrix anslysis is used to fit the data and extract

the spine and parities of the populated levels.

1. W.R. Dixon et el. Phys, Rev, C15, 1896 (1977).
2, J.J. Simpson et al, Phys. Rev, C4, 443 (1971),



t 19

26. Anslysis of 2322h goross—sections using Deformed Optical

Model - S.B., Gerg - A study of totel, elastic, inelastic end

232Th<

level exfication oross-sections hes bveen carried out for
using the deformed optical model with adiébatic approximétidn
in the energy renge 2.0 MeV to 20.0 MeV. In this study first
three levels (2%, 4%, 6*) of the ground stete rotstionsl bend
have been coupled to each other end the deformed opticsl model
persmeters of Fasoli et 511) have been extended upto 20 MeV.
The celculated values of %6ta1 cross-gection have been found

to Agree well with those given in TINDF/B-IV 1library.
1. U, Fesoli et 8l; Nuel. Phys. A151, 369 {1970).

27. Compiletion of Memsyred gross-section Data for 23°Th -
S5.B. Garg, V.K. Shukla end Amar Sinha - An up-to-dnte compila-

tion of the measured total, elastio, inelastic, end differen-

232m, with a

tiel elestic cross-section data has been made for
view to eveluating these cross-sections to meet the require-
ments of the IAEA--~ Research Contract. The different sets of
the meesured toterl cross-section data in the energy range

100 keV to 20 MeV heve been intercompared snd their discrepan-

cie” .ave been brought out in a write-up.

An independent evaluation of the above mentioned cross-

pection data is in progress,




s 20

28. Yultigroup Resonrnce Self-shielding Factors asnd Cross~

Sections_of Mein Reector Elements ~ S.B. Gerg - Multigroup

resonance se¢lf-shielding factors and cross-sections have

been generzted for Be, 10B, 11B, c, N, 0, Na, Cr, Fe, Ni, Th,
L}

233p,, 233y, 234y, 235; 238y 239, 240p, 2415, ana 242py
using their basic cross-section and resonance parameter data
from the ENDF/B library. These cross-sections and self-shiel-
ding factors can be directly used in fast resctor codes 1 DX
and FCC-IV to study the physics of eny dilute or dense fast
aystem répresenting soft or hard neutron spectrum. The Doppler
coefficient of ;eactivity. vital for sefety considerations, can

2lso be estimated using these datzs,

29. Multisroup Ea—Elastic Scattering Matrices for Main Reactor

Elements ~ S.B. Garg gnd V.K. Shukle - To study the effect of
enisotropic scattering phenomenon on shielding and neutronics of
nuclear reectors multigroup Pa-elastic scattering matrices have
been generated for H, D, He, sLi, 7L%,1°B, ¢, ¥, 0, Na, Cr, Fe,
m, 23y, B5y, 238y 239, 240p, 241p, on3.242p; ueing their
angular distribution, Legendre coefficient and elastic scatté~
ring cross~section data from the basic ENDF/B libréry. .Thoso
scattering matrices can be directly used as input to the trans-

port theory codes ANISN and DOT.
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30, Basic end Mult Cross—sections for Sefety Resear
Studies - 5.B. Garg - The basicjtotal, capture and elastic
scattering cross-sections in fhe resolved and unresolved reso-
nance regions have been genereted for Sm, Gd, 1';‘lEu énd 1533u
using their resonence peremeters from ENDF/R librery. These

cross-sections have also been corrected for the background

corrections listed .in ENDF/B file,

27-group reaction cross-sectiouns and down scattering
matrices for the .inelastic snd (n,2n) resctions heve been

obtained for use in sefety research studlesg,

Yetrices snd Transpor

-Crogss—sections for H and P in the Thermel Enersy Renge -

Amer Sinha esnd S.B. darg - Ten group Pj—upscattering end down=-
| scattering matrices have been eveluated for H bound in water
snd D boﬁnd in heavy water using the agisotropic model of
Koppel and Youhg in the ehergy renge ,001 ev to 1.5 ev,
Scattering and trensport croes-sections and the Maxwellien
averaged energy loss moments have also been evaiuated in the
_'gbove mentioned energy renge. These data ocen be used in the
‘physioa studies of}tﬁefmal reactor systems using water or

heavy water ﬁé moderator, .




1 22 ¢

32, A Test of 27-Group cross—gections end Self-Shielding

Factors in the Criticelity Predictions of Fsst Criticel
Assemblies - V.K. Shukla snd S.B. Garg - 4An improved critica-

lity anrlysis has been carried out of seversl fest criticai
agsemblies using their self-shielded multigroup cross-sections.
These assemblies sre JEZEBEL, ZEBRA-3, ZPR-3-48, ZFPR-3-50,
ZPR-3-53, 4LPR-6-7, GODIVA, TOPSY, ZEBRA-2 and ZIPR-6-6A snd they
are fuelled with métals, 0.3G8 end carbides of uranium end plu-
tonium. They represent.very soft to very hard neutron spectra and
therefore are the Epod’testing grounds of the multigroup deta ge-

nerated from ENDF/B librery.

The Keff-values obtained in all these cases have shown marked
improvement over those obtained with the unshielded cross-sections.
In several ceses the calculated Keff-values egree well with the-

messured ones,

33. Improved Measured of Neutron Capture Cross-Section of 232Th
by the Activation Method - H.M. Jein, R.P. Anend, M.L. Jhingan,

R.¥. Jindal, S.K. Gupte, V.C. Deniz, M.K. Mehta - A set of
improved méasurements of 232qy (n,¥) cepture cross-section rele-
tive‘to 197Au were pgrfbrmed at Van-de-Graaff in the 40Q-600 kevV
neutron emergy region using a liquid n{trogen cooled lith}um
metal target. For alimiphtiﬁg the branching ratio.for the mea-
sured gemmas end the pbotopéak efficiency of the Ge(Ii) detector,

similer measurements were performed in a thermel flux, The



improvements include the increase in proton current end the
purificetion of thorium to reduce backeground. Data procéssing

is in progress.,

34, An Assegsment of the cross—cections used in Thermel Reactor

Iattice Studies - (H.C. Huria, P. lohanakrishnen, K.R. Srinivasen .
end B.P. Rastogl - in order to assess the sdequscy and'reliabilit&
of the cross-sections used in predicting the nuclear characteristics
of thermel reectors, & wide spectruonf experimental evidence is e
must, ~Meesurements on cleen uniform lattices with simple geometry
end composition provide a vefy good base for this pﬁrpose. With
this in the background we have esnslysed a wide variety of experi-
mentrl information covering no} only uranium gnatural/enriched)
systems but plutonium enriched criticels end thorium bearing
lattices as well using the cross sections developed by us and
those from the WIMS Iibrary. This paper presents a resume of the
results for predicting integral reactor physics properties like
reasctivity and reaction rates end their comparison with relevent
measurements. This .evaluation brings out rmple evidence of the

adequacy of the cross sections.

35. An_Ansalysis of Fnriched Urenium Lattices - P. Mohamkrishnan,

H.C. Hurie, K.R. Srinivesen snd B.P. Rastogi- Adequecy of a
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reector physicel calculeationsl model and itss associated cross-
sections could be esteblished through the enalysis of experi-
mental information on representetive lattices, A number of
criticrl and exponential the cross-sections ( and the physicml
formulrtion) used in our design methods. The good resctivity
predictions for ell the lettices and satisfasctory sgreement
between crlculzted s£nd measured reaction rates indlicetes thet
tlLere rre no serious discrepencies in the ctoss-sections of

urcnium isotopes #nd elso the efficacv of %he rodel,

36. Reactivit. frediction of Upiform IU0,-UQ, fuelled Lattices
nnd PU{ﬁp3)4 Solutions in light Wgter -~ ?. MNohanekrishnen and
H.C. Huria -~ A thecreticel gnrlysis of the rerctivitiss of the
evrorirentrlly rersured vniform lipght wrter modersted end refle-
cted Pu0, in U0, lrttices rnd Pu(T05), solutions is presentead
here. The mixed oxide single rod lattices are homogenised by
the use of multigroup integrel trensport theory end diffusion
theory is used for the cylindricel core crlculations. The cross-
sections rre derived from the WILiS librery. The homogeneous
sphericel Pu(NOB)‘ solutions are anslysed by discrete ordinate
trensport theory. Due to the smrll size of these criticels, 1t
is necessrrvy thqt one dimensional core celculations elso be

performed with a cross-section energy group structure which csn
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represent neutron slowing down #nd trermelisation a2t the core
reflector interface eccurstely. Due to the sbsence of such
core cnlculaetions in the BNVL anelyses of the mixed oxide
1rttices, the agreement of our predictions for these lat*ices
with meesurement is considered to be more satisfectory. OQur
rerctivity predictions egree generslly within +0.6% of nemsure-
ments for the mixed oxide lasttices end within 1% for the

solution systems.

37. Brogrem Grace: To Generste Multi-eroup cross sections usipg

Basic Date in-the ENDF/B Pormat - Askok Kumar - The multirroup

technique is the most eccepted tool for sll type of resctor
physics analysis now & deys. The accurecy unioubtedly will
depend upon the accurecy of the derived multigroup cross-sections.
These are derived from the basic point deta which cen be either.
meesured experimentally or evaluasted theoreticelly. Besides
these point date one needs asn energy spectrum over which these
data rre to be avefaged. Thé effective cross-sections for a
group are derived from the conservation of reec*tion rates within
the group.

This annlysis posses a problem es the spectrum itself
depends upon the croas-aect;dns and vice-verse, This difficulty
is plleviated to some extent by choosing a spectrum which is a

typicel of thet existing in the system under study.
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The code GRACE has teen written on BESM-6 to generate
multl-group cross-sections using the recently aveileble data
in the form of Eveluested Muclear Data File, The weighting
spectrum c¢rn be chosen as one or a combination of (1) 1/E,
(11) Mexweliien, (1ii) Fission spectrum and {iv) Anv riven
spectrun in the form (E¢ ().

These spectre cover the entire renge of the neutron energy
in 211 types of reectors therebv meking the code most general.
It reads the point drta for the reections (n,n), (n,n'), (n,r),
(n,¥), (n,2n), (n,p), (n,®) end M as ¢ function of incident
energy end generates the group avernged elastic scatterine,
inelestic scettering, fission, ghsorption, transportDG?(n.?n),

(n,p) end (n,t) cross-sections,

38, Mult up_Cross-sections for Thermel Reectors - H.C. Huriae

and Ashok Kumer - Multigroup cross-sections in the 69 groups
WINS structure were generated for the 1soto;es of urenium and
plutonium using the basic data of ENDF/B-IV and the progrem
GRACE developed here.' These wesre then used to anelyse experi-
mental 1nformétion op clean uniform lattices using enriched
uranium and mixed oxide fuel rods in light water moderator.

The satisfactofy prediction of resctivity over a range of enrich-
ments and plutonium compositions showed that #here are ud.

serious discrepencies in the data being used by us,.
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39, Geperation on Multigroup Cross-sections of Hafnium -

Ashok Kumnf’- Hefnium ie used as a control meterisl in pre-
ssurised light water reactors. In order to determine its worth
in e remctor system the multigroup cross-sections for hafnium

ere required.

178

76 , 18,

Natursl hafnium has five isotopes viz. Hr1 177

0

OHf
H 179 18
¢ and H, and all of them exhibit resonsnces in their
energy variation of cross-sections. The resonrnce parameters
of all the resonances with their netural sbundence were used to
generate 27-group cross-sections in the KINI WIMS energy stru-
cture. The |/ir contribution was then added to these cross-

sections to obtein the required set.

40, Resonence Group Crgss-sections for 23?13 - H.C. Ruria

Composition and temperature dependent resonance parameters from
ENDF/B-IV and the progrem RESONX.. ¢ homogeneous medium version
of EPITIET, The group resonsnce inte :grals were derived from
the deteiled resctions and@ fluxes given by RIESONX which solves
slowing down equations in an infinite homorseneous medium consis-
ting of e resonence sbsorber and e moderastor. The cross-sections
80 prepered have been used to-enalyse experiments with 232Th-233u
fuel in light/heavy‘water moderator. The results give an under-

prediction of epithermal to thermesl captures in 232Th to the



extent of around 10% but the reactivity estimetes are quite
satisfrectory in 211 the lattices, Similer results heve been

reported by other workers also.

41.'Genera§193 of Thermelization Scatiering Metrix for Hydrogen

V.K. Jein and Vinod Kumar -~ 27-group MIVIVIMS and SQ-group WIMS
1ibfaries contain thermalisation scattering metrices tabulated
only st 5 temperstures ranpging from 20°C to 200°C for hydrogen.
The normal temperature in light weter reectors is of the order
of 250°C to 300°C. At present the parsmeters at these tempers-
tures are obtained by extrapoletion of the metrices. It is
proposed to extend the matrices to these temperatures. The
tirst step in this direction whs to chekk the exiating codes
with the dste availéble. The code COSMOS was used for this
purpose. This code éan generage scatterino metrices under a
veriety of models. During the compsrison it wes found that
there is some disagreement., But when the groups are further
subdivided into finer subgroups end an appropriate spectrum is
used for collapsing the resulting‘mattibes. there is satis-
factory asgreement below t ev, The procedure is being used to

renerete scattering data at all temperatures,
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REACTOR RESEARCH CENTRE, KALPAKKAM

1. RAMBHA - " Qod Geperate Multigroup Cros

Sectionz from a Nuclear Data File - P. Bhaskar Rao, M.L. Sharma

and S. Ganesan - The first phase of developing & computer code
to generate a corplete set of temperature and composition
dependent multigroup cross sections wes completed with th;
development of code 70258L") for the resonence region. In the

2) was developed to process the data

next phase a code XSAVG
from the continuum region. In the third phase a unified code
RAMBHA has been dsveloped in which models for the celculations
of cross sections for inelastic scattering, inelestic transfer,
trensport, totel, fission, capture and elastic scattering ere
elso included along with the sbove two codes to cover the
entire energy range. The code is designed to process the RRC
data file which has basic datea in both the ENDF/B and KZDAK
formats, In the final phase the models for the ca}culationa of
‘))G:i and elastic removel cross sections are being implemented
in this code,
1. 8. Genesan, P. Bhaskap Rao and R. Shankar Singh, "DOPSEL -
A program froiEvaluation of Self Shielding Factors in
Resolved and lnresolved Resonance Region®, RRC-6 (1975).
2. M.L. Sherme and P. Bhasks® Rao, "XSAVG~ A Code to Generate
Multigroup Cross Sections", RRC-FRG/RP-32 (1974).
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2. Generation of Multigroup Cross Sections -for Dosimetry

Msteriegls - M.L. Sharma, R. Venkatesan and R. Shankar Singh -
ﬁultigroup cross sections of isotopes of Pe, Co, Ni, Al, Cu,
Au, S, In, Na have been generated1) for (n,p) and (n,Y¥)
reactions from the point data aveileble in the ENDF/B-IV

2) and 175 group ENDL library of Lawrence

Dosimetry Flile
Livermore Leboratoryj) for checking the consistency and

spread in the generated sets,

The cross sections were evaluated in 1,12,25, and 100

group structures using the codes AVOROSS4) end DOPSELS).

These cross sections are required for the study of activation

and hett generation in FBTR, and for the anslysis of trans-

mission experiments in sodium and iron.

1. M.L. Sharma et al., "Generation of Multigroup Cepture

Cross-gections tor dosimetry materials", RRC-FRG/RP-145 (1977)

2. B.A. Magurno (Ed.), "ENDF/B-IV Dosimetry Pile", BNL-NCS-
50446

3. E.F. Plechaly et al,, "Tabular and Graphical Presentation
of 175 Neutron Group Constants Derived from the IIL
Eveluated Neutron Data Library (ENDL)", UCRL-50400, Vol-16
(1976)

4. W.L. Sharma end P. Bheekar Rao, "AVCROSS-A Code to Génerate
Multigroup Cross-sections®, RRC-FRG/RP-32 (1974)

S. S. Ganesen et al., "DOPSEL, A program for Evaluation of
self Shielding Factors in Resolved & Unresolved Resonance
Region", RRC-6 (1975).

e ad
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3. Updating end Testing of Ni and U233 Cross Sections -
M.L. Sherma, S. Ganesen and R. Shaskar Singh - Comprehensive

eveluation of N1 cross section data was teken-iip in view o{
atleast two evident deficiencies in the Caderache Cross

142), Pirstly the infinite dilution cross.

section lidbrary
sections were found to be out dated, secondly in the exis-
ting data, set 2ll the shielding factors are unity i.e,

there is no self shielding.

The following three groups of cross section data sets
were employed: cross sections in the Cadarache library, Ni

3), a combination of the two

cross sections generated here
sets such thet higher capture cross sections of each were
token in the new set. Both the options evalleble in the code
EFPCROSS‘) for treatment of elastic scattering resonances were
utilized. Testing of these deta sets was done against the
homogeneous 1~D sphericel model of bench-merk assembly ZFR-
6-643) end the reactor RAPSODIE (Portissimo) as both of them
hed reflectors made up of Ni. Multiplication eigenvalues and
Doppler effect was celculated using the 0ld end new data sets

and their variants,

The results of these studies were not definitive and it

is considered necessary to repeat these calculations with

e ——
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certein changes in the light element scattering matrices and
with a few mare assemblies., KHowever, one importent fact
which came to light was that the effeet of changes in the
capture cross sections is negligible compared to the influ-
ence of different options for the treatment of the effect of
elastic scattering resonances.

To update the dates available presently in the Cadarache

Cross section 1ibrary1'2)

» eveluation of the mean resonance
paersmeters for U233 hae been taken up in view of 1ts importence
in Th-U fuel cycle. Compilation of the resonance parasmeters in
both the resolved end the unresolved resonance region has been

completed from the available literature.

Calculations of the central reactivity worths using the
existing cross section library has been completed for ZPR-677

assembly.

The new set of cross secticns is being prepared using the
latest evailable and adjusted data for the unresolved resonance

region for repeating the calculations to evaluate its suitability

1. J. Ravier, "Sections Efficaces Multigroupsset Jen SEIR a
2% groupes®, PNR/SEFPR 66,050 (1966)

2. J.Y., Barre et al,, "Lessons drawn from Integral Experiments
on a set of Multigroup cross sections”, Paper 1.15, Int,

Conf. on the Physics of Fast Reactor Operation and Desigm,
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London (1969)

3., R. Venkatesan et al., "Generation of Self shielddd Multi-
group Cross sections for the isotopes of Ni", RRC—FRG/RP:
102 (1976}

4. M.L. Sherme et al., "EFFBROSS-A code for Generating
Effective Cross sections from Cadarache Cross-section
library", RRC-FRG Note (Under preparation)

5. R.¥. Hardie et al., "An analysis of Selected Fast Critical
Assemblies Using ENDF/B-IV Neutron Cross Sections", Nucl.
Sci. Engg. 57, 222-238 (1575).

4, sise slaved Neutr eld Data - S. Krishnen,

M.L. Sharme eand S.M. Lee - It has been reported in many
laboratoriea1) that a discrepancy of eround 20% exists between
the measured end calculated central reactivity worths of the
major fissile end fertile nuclides in fast criticel uncertein-

ties in the delayed neutron date,

In the past, the deleyed neutron data of xeepinz) have
been employed in the central worth calculations. Recently,
based upon freesh measurements new delayed neutron yield
‘evaluations have been proposed by TonlinaonS), Cox‘) and
Tuttle®),
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Celculation of the central worths of several nuclides

6)

in selected criticel assemblies was undertaken ’ using the
different delayed neutron yield data to study their effect
on the calcuiated/experimental (C/E) discrepancy. It was
found that the later evaluations lead tc a higher value of
effective delsyed neutron fraction and hence the central

owrth C/E ratio gets reduced by sbout 7%.

Keepin's evaluations indicate that the absolute delayed
neutron yield (i) increases with neutron energy approximately
‘At the same rate as the totel neutron yield (V) so thet the
delayed neutrén fraction Qj;- 0737 ) is approximately inde-
pendent of energy. On the other hand the later eveluations
show that & is approximately constant (upto 4 MeV) so that,ﬁ
decreases with energy. The effect of using constent ,2; or |
constent B was also studied for Keepins date and showed thst
the latter assumption gives a better agreementcompared to the

former.

1. R. Avery, Proc. National Topical Mtg. New Developments in
Reactor rhys%cs and Shielding, CON7-720901, USAEC (1972)

2. G.R. Keepin;??hzsica of Nuclear Kinetics (Addison Wesley .
Co, Reading, Massachusets, 1969)

3. L. Tomlinson, "Delayed Neutrons from Fission: A complla-
tion and Evaluation of Experimental Data®, ATRE-P 6993
(1972)

2
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4. S.A. Cox, "Delryed FNeutron Data - Review and Evaluation®.

ANL/YDM-5, (1974)

5. R.J. Tuttle, Nuel, Sci. & Eng., 56, 37 (1975)

6. S. Krishnan, M.L. Sharma and S.K. Lee, "Analysis of
Selected Fe#t Critical Experiments uling Recent Delayed
Keutron Yield Evalustions®, (To be published in

Atomkernenergie),
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TATA INSTITUTE OF FUNDAMENTAL RESEARCH, BOMBAY 400 005

1. A _Study of the Transfer Amplitude in Heavy Ion Transfer

Reactions - Bashima Hasen - An attempt is made to

understand the exponential fall off with rezpect to the

angular momentum of relative motion of the interscting nuclei
of the tremnsfer amplitude for single nucleon transfer reactions
end to obtain the decay constnat. The semiclassicel trensfer
emplitude ig simplified essuming that the trensfer probsbility
ie meximum for a gézing collision and when thevnucleon is neer
the plane of the reiction. The relative motion is approximated
by a straight line and the radial wave functions by square well
functions. The final expression is a product of & constant
containing the z-dependence of the orbitel angular momenta of
the nucleon in the initial and final states and en exponential
function deceying with respect to the distance of closest
approach with a deoay constant depending on the initial binding
energy of the nucleon. The transfer smplitudes calculated with
this formula for the reaction 25!;(113.103)27Mg at 114 MeVv
laboretory energy compere well with a full calculation. Angular
distributione calcuiatid with its help give g@od qualitative
ggreement with experiment.

2. O (n.2n) and G~ (n,3n) Cross-sectjons on the besis of

Statistical-Model for Heevy Nuclei - M.L. Jhingan - Pearlutein”

has given a formalism to calculate G (n,2n) as a funotion of



energy on the basis of statistical model. But his calculations

232 238 for

do not rgree with the meesured deta for Th end U
energies rbove (n,%n) threshold. We heve improved his cslcula-
tions for Th2320nd U238 end developed a computer code by teking
tnto zccount the effect of second neutron spectrum on G~ (ﬂ,2n)
and G (n,3n), Our results agree quite well with the experi-
mental deta. We mlso considered verious level-density formulse
and found that the level density peremeter, a required to fit
G (n,2n) and G~ (n,3n) deta are quite different from those
obtained by other nuclear processes,

1. Pearlstein, S., Nucl, Sci. Eng. 23 (1965) 238.

3. Level Scheme of 81Kr - Y.K. Agarwel, C.V.K. Baba*, S.M. Bharathi,

V.i{. Datar*, H.C. Jain snd B. Lal** —~ The level scheme of 81Kr was
studied through the 81Br(p,n) reaction with the 5,5 MeV Van-de-
Graaff accelerator at Trombgy. Measurements were made of Y -ray
excitation functions, ¥ - ¥ coincidences end coversion co-
efficients of some low lying trensitions in 81Kr. Few levels are
proposed including a level aé 50 KeV associated with the go/2
neutron orbital. The half-life of the 50 keV level was measured

to be 4,0 + 0.4 nsec,

4. Equation of State for Interasctips Neutron Fluid et High
Temperatures - BE. Banerjee, S.M. Chitre and I. Ramarso - The

equation of state of an interacting nucleon system at non-gero.

* NOP.D.. B-A-Roco' BO.b”o
## Multi Disciplinary Research Scheme, B.A.R.C., Bombay.




tempersture is needed in the study of shock wave phenomenon
in high energy nucleus-nucleus collision and in supernova
hydrodynamica, We have celculated the equation of state of a
syster of lnteracting neutrons treating them classiceally.
This approximstion is valid in the temperature and density

0 _ 10'2 oy ana 1011 -3x 1014 g/cn3. (relevant

renges 6 x 101
in supernova hydrodynamica) because the degeneracy perameter i@
small, The method used is to solve the hypernetted chesin (HNC)
integral equation satisfied by the radial distribution function.
We have massumed the neutron-neutron interaction to be a ~pin-

avereged Reid potential,

5. fhoee Body .Correlations ip liqyids - R.K. Tripathi and
I. Ramarac - The three body correlation energies in liquid
He have been calculated for the Frbst-Musulin potential using
momentum space methods in the Brueckner-Goldstone formulation.

L end of Day

The methods employed are similar to those of Denp
Ooenter and Goodnana) for nuclear matter. Near the density
obteained in the fully self cconsistent two-body calculations,
the three-hole line contributions to the binding energy are
found tc be smeall, These results will be ccmpared with the
corresponding co-ordinate space calculetions in the literature.

1. J.G. Depp, Phn.D. Thesis, Carnegie-Mellong University (1969).

2. B.D. Day, P. Coester and A. Goodman, Phys. Rev. 06 1992 (1971).
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SAHA _INSTITUTE OF NUCLEAR PHYSICS, CALCUTTA 700 009.

1. Semi osc Des 103'1°5R .= S. Bhattacharya
and 5.K. Basu -~ The level schemes of 1°3Ru and 1°5Ru sre cal-
culated in the intermediete coupling version of the unified
model in which the neutron quasi-particle motion in 2d5/2ﬁ
351/2, 157/2, 263/2 and 1h11/2 orbitals in the N = 50-82
shell is coupled to-the quadruvole vibrations of the corres-
ponding even Ru-core. The occupation eand non-occupation proba-
bility factors for different single particle levels are calcu-
lated from stripping reaction deta, The quesiperticle energles
and the quesi-particle phonon interasction strength are tested
as sd justable parameters. The calculpted results esre compared
with the aveilable experimental data for these nuclei,

2. Posjtive P States 8 - 3.K. Basu snd S. Bhattacharya -
The positive perity states of O’Kr are celculated in the frame-
work of intermediate coupling version of the unified model in
which the neutron quesiparticle motion in 159/é; 2d5/2, 3-1/2
and 2d3/2 orpitall is coupled to the quadrupple vibtration of the
even S4xr core, The quasiparticle.energies, the occupation and
non~-occupation probability factors are obtained fré- stripping
resction deta and are kept fixed in the caloulation. The
calculated energy spectra and speotroscopic factors have been
found to be in reasonable agreensnt with those observed in

recent (4,p) resction experiment.
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dd-4A Isotopes 8 Particle -
Phonbn Coupling Model ~ Rupeyan Bhattaéharya and K. Krishan -
end R.K. Geucheit®- The low level structures of the odd-A Cu
Isotopes have been reproduced using the phonon - particle cou-
pling model, which couples the motion of a single proton with
the vibration of the corresponding even Wi core- Ths so far
aveilable theoretical calculations for the odd-A Cu isotopes
use too many perameters and it is very difficult to inveatigate
which parameter compenssates the effect of the other, However,
the. present celculetions have the:. advantage of being almost
pereme ter free, the obly pareame ter being the phonon-particle
coupling strength. The reduced electromagnetic tranuitionl
probebllities emong the various low lying levels heave also been

reproduced,
4, Effe Non-E 8l Glaybe
Scatterine of 1 GeV Protops by Deuterons - S. Debi‘and S.K.

Sherma - Recently we have derived cofroetiona to the Glavber
multiple scattering series due to non-sikonal propegation. The
resulting expression has the advantag§ that it depends only on
quentities which can be directly determined from experiments,
The formule was also tested numerically for the case of two

fixed coincident scattering centres. In this paper we present

* Gurudas College, Caloutta.
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result of our calculation in a realistic situation of
soattering of 1 GeV protons by deuteron. The results show

suffioient improvement over Glauber results at large angles,

5. Correct lops to Gleyber Multiple Scattering Series dye to
Non-eikonel Propagation - S.K. Sharma and S. Debi - Several

attempts have been made to include corrections due to non-
eikonal propagation in the Gleuber theory. In most of theqe
caloulations, the resulting formulae depend on the interaction
potential between thie particles which cen be obtained only from
a theoreticel snalysis of the experimental data. We present hiro
an alternative derivation of corrections to the Glauber formula
due to non-eikonal propagation. The result depéndsonly on quan*i-
ties which can be determined directly from experiments, nanely,
particle-particle scettering amplitude. 4s a numerical exemple
we have considered scattering from two fixed coincident scette-
ring centres. The results show considerableginprovenent over

Glauber theory results at large angles,

6. A Study of the '2c(P7)'*p Resction at 185 MeV - A. Choudhury

end J. Nahalanabis - A simple model for the production of negative
rions by a proton incident on 130 is esnalysed. The process must
necessarily be a two-nucleon mechanism with only the target neutrons
perticipating. ¥eé therefore suppose that the incident proton flr-t
chargc-oichango with any one of the target neutron in a two-body

p-n reaction. The resulting neutron then deceys via the usual
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Chew-Low interaction into & T¢r and proton, which is
subeequently captured. The intermediate states of the process

corresponds to the propagation of en excited N14.

7. A Theoreticel Study gf1ft-JTo§a1 Cross-~sections of some Light
Fuclei near the 3-3 Resonance Energy Regiop -~ Jeysnti Mshalanebis -
The total cross-section for some light nuclel e.g. 4He, GL;, 7L1.
9Be. 120 and 16O for positive and negative pion scattering have been
obtained in the energy range 50-260 MeV, We have used a variety of
optical models for-the pions and have taken into account the Cculomd
effécta. Different forms of density distribution were considered,
Tre importence of such celculations for odd meass nuclei and for iso-
scalar nuclei with N=Z are wellknown, The effect of distortion of
the Coulomb field was found to be importaent et low energies and

Coulomb~-nuclear interference was obtained, The results are studied

together with the experimentel date,

8. Ap Impulse Model Celculatiop of W - “He Flastic Scattering
A & e - J. Mahalahabis and A. Choudhury -

The differencisl cross-section data of Binon et ai, for]f--‘He
elastic scattering show the ;ery novel feature thet the position
of the first winimum i» 1ndepondqnt of the pion incident energy,
occuring at a fixed c.m. angle, in contrast to thc1f'f120 dats
which has dhe first minima at a fixed t for all énergiol. Using
the experimental T -N phase shifts and the r.m.s. radius of 4'Ho
as the inputs, we have calculated the differential crosl--octiénl
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for W - 4Ho in the impulse approximation, since as shown by Gibbe.
multiple-scattering corrections are not iignificant for energies
ebove 100 MeV, Agreement with data is good, the first minima being
reproduced at a fixed c.m. engle of the ¥ -’He system for all

energies.
9, Com C acteristic Therpel Neut: [
and Spontanecys Pission - Herashit Majumder and Aparesh Chatterjee® -

A comperative study, utilising our modified RGM formulation, of the
fission energf partitions in the thermal neutron induced fission of
245Cm, 239 Pu end 251Cf and the spcntaneous fission of 246Cm, 240Pu
and 252Cf has. been made and conpared with some recent experimental
results, Attgr'uolving the modified RGM-PES energy balence equation
for the épontaneous fission case, a semi-empirical formula for the
partitloning.of the additionel excitation energy batween the conju-
gate fragments was tried, Assumed excitation dependence of the RGN
corrections and heﬁco of the stiffness paraﬁeters and the scission
point deformetions of the nascent fragments introduces relative
changeq of the parameters over tﬁo spontnneous.cnse. The calcu-
lated results for 245Cm(n,f) "and 243c-(s.£) end 239Pu(n,f) and
240Pu(s,f) showed good sgreement with the recent exparimental
results, In all the cases studied the aversge total kinetic energy
| increase in the {(n,2) cases is rbout 20% of the total sdditional

excitation energy of the compound nucleus,
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10. Relative Yields of Fraémegg Pairs in Sponteneouys apd
Slow Ne duced Pission ipn terns Double Core M -
M.L. Chatterjee and K. Krishen - The mass and charge distri-
butions of the fission fragments in sponteneous end slow
neutron induced fission for several nuclei in“.the A = 230 to
256 end 2 = 90 to 100 have been celculated using the double
core model. It has been observed that the seme set of core
parsmeters reproduce the experimental yield curves both in
charge ond mass distributions for 23°Th, 234U, 24°Pu, 2460m,
2500; end 256Fm fissioning systems., The physicél Justification

of the parameters occurring in the yield formula have been

discuseed in detsil.

11, A Study of Nuclear Reaction in the Light of Stetisticel

Mechanics - R. Bhattacharye and B,B. Baliga - An effort has been
mede to describe the process of nuclear resction from the point
of view of conditionsl probability approschusing the well known
Champman Kolmogorov egquation and functional integration method.
The final foru of the equation reduces-to:a Fokker-Planck type
of equation which includes dissipation (in a sense inelastio
scattering) and diffusion which amounts to nucleon transfer in
heavy ion induced resction. As the final dictribu?ion depends
only on the initial one, it is showm that the process is

irreversible and produces minimum entropy.



12. The Lipkin Model and Bloch States - Ajoy Choudhuri and

Binaysk Dutta~Roy - It ia shown that the Block or angular
momentum ‘coherent' states furnish e particularly efficacious
basis for the discussion of the Lipkin model of the nucleus.
The Hertree-Fock end the projected Hertree-Fock descriptions
are elegantly obteined in this frame work. It is demonstrated
that the monopole transition probability be tween the first
excited and the ground atate is proportionel to the square of
the number of "mucleons® and thus represents (in contrast to
what obtains in the RPA approximation) a co-operetivity of the
eupér ridinnt type, thereby allowing contact between the
aspect of collective phenomena in rnuclear physice with 2 well

studied area in atomic physics,

13, Collective States in 180 = Nandita Rudra - The collective

Hemiltonian coneists of potential energy, vibtretional kinetie
energy and rotational kinetic energy. The first two quanti ties
for 180 were computed and reported earlier. The rotational
moment of inertia is computed by cranking model formuls and
also by BCS theory and a comparison is made. Once the nume-
ricel Hemiltonian is set up fhe corresponding schrodinger
equation for collective motion in /6 space is converted into

e matrix from aﬁd solved nunerically.to obtain the collective
states in 180. A rotation vibration coupliné calculation is

also done and both are compared,
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1, ¢ Scait =epe P, 8 -
I. Anmed end Z.A. Khan - Glauber multiple scatt_ering theory
has been applied to calculate the elastic scettering of 60Q
end 1040 MeV protons on 611 in the &K -3 cluster model, It is
shown that the model provides e very satisfectory account-of
the recent Saclay data. Predictions of two different wave
functions for the relative motion of the ok -anﬁ d- clusters
which are consistent with the electron scattering experiments

upto feirly large momentum transfers are also compared,

2. atisticel A 8is Neytron-Reduced Widths ~
HeM. Agrawal and M.L. Sehgel - The analysis of the distribution
of experimental neutron-reduced widths by Porter and Thomas
(1956) confirmed the X?-distribution with deégree of freedom
‘V'= 1, Since then a lot of new experimental data of neutron-
reduced widths for low, intermediate and heavy mass nuclei with
good energy resolution and fair statistical accuracy have
aocumulated, To analyse this sxperimentel data, the "maximum
1iklihood method® has been used to determine the velue of
abpropr:late to individueal nuclei, A departure from the Perter
-and Thomas distribution is established for many nuclei in mass
regions A% 55and A 2 150, Possible explanations for this
departure are given on the basis of nuclear reattion theory as

well as nuclear structure.
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1, c Scait =ene P, 8 -

I. Ahmed and Z.A. Khan - Glauber multiple scattering theory
has been applied to calculate the elastic scettering of 60Q
and 1040 MeV protons on 614 in the &R -4 cluster model., It is
shown that the model provides a very satisfactory account-of
the recent Saclay data. FPredictions of two different wave
functions for the relative motion of the ok -anﬁ d~ clusters
which sre consistent with the electron scattering experiments

upto feirly large momentum transfers are also compared,

2. atisticel A 8is Neytrop-Reduced Widths ~
H.M. Agrawal and M.L. Sehgal - The anelysis of the diatribution
of experimental neutron-reduced widths by Porter and Thomas
(1956) confirmed the x°-31stribution with deégree of freedom
‘V'= 1, Since then a lot of new experimental data of neutron-
reduced widths for low, intermediate and heavy mass nuclei with
good energy resolution and fair statistical accuracy have
accunulated. To anslyze this experimentel data, the "maximum
1ixlihood method™ has been used to determine the velue of
abpropriato to individueal nuclei. A departure from the Perter
-and Thomas distridbution is eetablished for many nuclei in mass
regions AY 55and A 2150, TPossible explanations for this
departure are given on the basis of nuclear reattion theory as

well as nuclear structure.
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3. Compgund Nucleus Contributions ip the Differentinl and
Double D;gfegengial Cross-sections for Z‘ngd,p])25Mg -

S.R. Verma end Rajendrs Prasad - The published engular distri-
bution end anguler correletion datas (1,2) for the resction
24Mg(d.p¥) at 10 MeV ahow thrt the deta can not be reproduced
completely by DWBA celculations, particularly a2t bsckwerd

angles, This mey be due to the presence of compound nucleus
reactions. The compuund nucleus contributions have been calcu~
lated on the besis of Heuser-Feshbach theory and ere sdded to
those from DVBA. It is shown that sstisfactory fits are obtained
to the differentisl and double differential cross sections.
Moreover Hausep-Feshbach calculations alone reproduce the cross
sections of levels of spin 7/2 and 9/2% and double differentiel
cross sections for 30 and 8-»3 correlations. Thus it i»s
possible to acecount for the strength of levels, which do not have
the obvious direct stripping pattern, simply by compound nucleus
Processes,

1. U. Scheid et el, Nucl. Phys. A203, 177 (1973).

2, P. Vogler et a1, Phys. Rev, €O, 242 (1974).

4. k-ele Capture to Posjtrop Emiss Ratiocs for Allowe
Trensitions apd Second Class Current -~ M.A. Ansari and M.L.
Sehgal - K-capture to positron emission ratios for allowed
transitions have bheen calculated, considering the radiative
correction and the effect of hole in the daughter atom. These

theoretical values are compared with the available experiiental

(.

U [, ¢
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results. It is found that the vyaslues are highsr than the
experimental on@a in high Z-region and this difference
increases in a systematic manner. The disagreement 1s
#ccounted for, by using shape correction factor when mesonic
second class currents are taken into oconsideration, A
Correlation between the (K/}Q’)Expt./(xﬂﬂr)THED and politfon

energy has been discussed.

]
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ANDHRA UNIVERSITY, WALTAIR

1. PrQ-cog ound Decay i n) Reactions at 1

N. Lakshmane Das, C.V. Srinivesa Rao, B.V. Thirumaia Rao and

J. Rama Rao - Total (n,2n) cross sections at 14.2 MeV have

been measured in the heavy mass region using the mixed powder
technique and high resolution Ge(Ii) detector. The neutron
irradiations were carried out at the Cascade Accelerator ;f
Andhra University. - The experimental values, in all cases, were
found to be smeller than the predictions based on statistical
theory of nuclear reactions. The diacrepénoies are attributable
to the non-inclusion of pre-compound decay in the stetistical
model oalculations, A tentative calculation of the pre-compound

contribution using the Exciton, Hybrid and Unified models gives

a megnitude which is consistent with the observed discrepancies.

2. Shepe Factor S:gd;es'og Beta Transitions in Gg-72 and Pp-149 -

T. Seshi Bedﬁy, ﬁajan Methews, B, Mallikerjuna Reo and K, Venkata
. Reddy = Por the first time, shepe factor snalysis of the beta
trangitions in Pm-149 wereAcarriéd out employing e thoroughly
tested Siogbahn—Slatia beta-ray spectrometer. As there are
discrepancies in the reported valﬁes. both in end point energy
and shape factor coefficients, 2 reinvéstigation of the shapes

of the 3135 keV and 2529 keV beia transitions in Ga-72 were felt
worthwhilee The results of the present measurements are givem

belows

———



3 51 3

Isotope Ener Shape factor

(keV coefficient
Pa-149 ' 1062 8%-0.079+0.02
PM-149 776 a= 0.01+0.02
Ga-72 3137 Du 6.541.2
Ga-72 2529 D=10,045.1
3‘. — + eV Beta Traps a-147 -

S. Lakehminarsyana, M. Srinivasa Rao, V. Sesharigi Reo and

D.L. Saetry - The éxisting experimental results on the S/Zf'-y
5/2% 803 keV veta transition 3n Nd-147 are mutuelly contra-
dictory to clessify it under § -sprroximation. The earlier
works did not take eccount of the attenuetion in Correlation
Coefficient A, due to the finite life time (% 2.5 n eecs.) of
the intermediate level at 91 keV in the daughter nucleus Pm-147,
In the present work, theretoro. the ﬁ- Y airectionsl correle-
tions e & function of energy are carefully. performed using a
conventional fast-slow coincidence scintillation system. The
stteruation factor G, in th:l.; cese turned out to be 0,64+0,05,
The results on the longitudinal electron polarization and the
shape measurenents are coanbined with the present results and en
attempt is made to extrect the nuclear matrix elements governing
this first forbidden non-unique beta transition following

Sism's formalisa.
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4, Anomelous Shspe of the Pirst Forbidden Beta Tranaition of

Ho-166 ~ K. Venkata Ramaniah, S. Bhuloka Reddy, M.V. Rsmana Murty
snd K. Venkata Reddy - The anomalous shepe of the 0'-----)»2+ beta
transition in Ho-166 needs contirmation of such large deviation
from unique first forbidden shepe hitherto reported and a probsble
explanation i8 needed for this highly interesting trensition. The
shrpe of this trensition in coincidence with 80 keV gamma is found
to be anomslous with an estimated end poinf energy of 1771+2 keV,
A shepe factor of 1+(1.6+0U.U3)w is required for its complete
description in addition to ita unique shape., The Filsson model
metrix elements explasined the present shepe in & satiasfrctory
marnner and slso the shape is in accordence with the approximation

of Avecesis and Krmpotic.

5. Internal Conversion Coefficients of Tresnsitions in Co-59 =

K. Venkata Ramanigh, S. Bhuloka Reddy, P.R.L. Serma snd K. Venkata

Reddy - The K-conversion coefficienta of the 141, 192, 334 and
1291 keV gemma transitions in the beta decay of Fe-59 have been

determined. The internsl conversion line in intensities are

determined employing a thoroughly tested intermediate imege beta ray

spectrometer of Siegbahn-Slatis type at its best performance
conditions after a suiteble calibration of the spectrometer with

atendard conversion lines., The relative gamma intensities of
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Narnaimhan1) employing ” 2cc Ge{Li) detector are employed,

The conversion coefficlbents are dtermined through the relati-
vely intense 1095 keV gamma trensition with its pure 2 vslue
of the K-conversion coefficient. The conversion coefficients
are discussed with reference to the spins of different leveie

in Co~59.
1. K.L. Neraeimham, Ph.D. Thesis, 1973, Andhre University,

Welteir.
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BANARAS HIFDU UNIVERSITY, VARANASI

1. Coincidence Sggdiea';g the Decay of 13403 ~ Lakshmen

Chaturvedl - Gemma ray spectra in the decsy of 134Ce'have been
recorded with 32.2 coc coaxial Ge(Li) detector end 4096 chaﬁnel
analyser. Uncertein transitions of 1401, 1570, 1770 and 1970
keV have been studied carefully einp1oying NaI(T1)-NaI(T1) -sun-
coincidence technique, in order to remove recent controvercies
sbout the level strycture of '-*Bs. Relative intensities of
various gemma rays have been celculated and the values compared
with earlier reported results, A modified level strucﬁure of.

13433 have been proposed on the basie of the present measurements,

2. Des on of the bed R ' Band Levels
4n.0dd-Froton 0dd-Mess Rgre Farth Nyclej - P.C. Joshi -

Recently some rotational. levels, which have been ascribed in
literature as belonging to the 1/27(541) based rotational bands
hafe been 1dentitieq'1n odd-proton odd-mass deformed rare earth -
nuclei, The structure of these rotational levels is found to be
quite complex in coﬁparieon to other K=1/2 band levels observed
in this region, The usual phenomenologicel expressions, used in
framework of the strong coupling scheme do not fit the level
energies aatistaotofily. In tho‘preaent inveatigations we
attempt to explain the structure of these bande in the framework

of the rotation aligned coupling scheme. We assupe these bands
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to consist of two separate O (projection of j on the
rotation exis) bands mnd discuss the decoupling nature of
these X -bands by comnering their structure with the ground
state rotetionesl bands in neighbouring even-even nuclei. The
usurl phenomenclogicsl models pre used to describe the level

energies in these KX .bends,

3. The Peirine Attenyetion Model Apolied to the Tivepn Even
Fuclei in Actinide Reange - A.K. Jain - An exponentisl dependence
of tﬁe momznt of inertis on peiring correlstions elong with s
eimple peiring esttenuetion hes been found to te extremely
sucocessful in describing the low as well es high spin yrast
stetes (including the beckbending region) of well-deformed even
even nuclel in the rete-eerch resion. Such e description
involves only two free parsmeters nemely the moment of inertia
at zero peiring end an effective priring geb. ?he veiring
attenuetion model is hefe epplied to fit the yrest band levels
of actinida nuclei end the qyatemat{ca of the psrsmeters so
obtained is studied, The model is also applied to f£it the
recently observed rotational benda in the secondery minimum and
& oomparison of the peremeter values so obteined with those

corresponding to the band in the first minimum is made,

A.Wmm_immmm

Zotentis}e - C. Maheshwari - It hae been shown that the
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eigenvalues M oceurring in constructing e Unitary Pole
Expansion for a local potentiel V should be such that the
potential 7\“V not only preserves the bound state pole in the
s-mnatrix aé the same energy but it should also preserve the
offective rangs parameters of the original potential V, Based
on this, it has been shown that the recently sucpgested negative
gero eigenvalgel in case of potentials with herd core are not
acceptable as they 4o not satisfy the latter criterion. These
eigenvalues are further discarded on the ground' thet they
eff;ctivoly doplnd binding from the hard-core region which. is
not justified. 1¢ hes been re~smphasised that the hard-core
should be treated using the Kowslski-PFeldmann presoription.
Se U2 b ~

e Ex P « Reeta Vyas and V.3. Methur -
Exaet 2nalytic o;prosaiqnl for the s-wave phase ehifts rnd
half-shell funoctsions have been obtained in the cage of .
exponsntial potentials with and without hard-core- The game
quantities have also been computed in the Unitary Pole Appro-
ximetion (UPA) to'the ssme potentisls, A comparison of the
exact and UPA vtlﬁoo o: these quantities supports the cone
tention that Uik-valwes—ef these quaniiiies—supports the
cantention thas-UPA is a fairly good spproximstion at positive
energies nl;o. specially when the potengial has ln,ihfinito

repulsive cdre.
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G. Possible Sepapable form for Haslf Shell Functions Constrycted
entirely from Phese Shifts end Bound State - C. Maheshwari and

A.V. Lagu - Using the relation between the t-matrix and the
scpttering stete an expression for the unalf shell function is
derived evoiding the use of thé underlying potentinal expliéitly
and 1natea& using the phase-shifts and the bound state weve-
function, in case potentiel admits 2 two body bound stete. It has
been shown thet a reasonable break up of the ectual scattering
wavéfunctionl1h:)au

o> = Xy + 16,0
where ‘X“. > is the scattering state obteined through the
knowledge of the bound state alone via the method of UPA, leads to
2 sepsrable form for the half-shell function. The field theoretic
constreints on l'\f«‘: > cen .be incorporated in | E' ‘: > in a simple
manner. From these half-shell functions full t-matrix elements cen

be obbained without any difficulty.

7.Copversion Coefficients end Multivolerities of the Trepeitions ip

J5As8.~ Rajendra Prasad -~ The accurate intensity velues of all the
gemma transitions including the new ones obaefved" in the decay of
75 Seo using high resolution Ge(Li) detector, have been combined
with proper 1iterature deta and conversion coefficients for various
transitions heve been determined. The multipolarities of some of

the transitions have also been infered from the comparison of the
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conversion coefficients with the theoretical values. The
results for established tranesitions oompare well with the
literature values. These data and the half ldves of suae
excited states, measured by otheri, have been used to

calculate the franaition rates in 75Ae.
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BERHAMFUR UNIVERSITY, BERHAMPUR

1. Study of Exotic nuclel with Skyrme Interactiop - R. Nayak and

L. Satpathy® - The stebilities (relative to nucleon emission) of
highly neutron rich nuclei of He, C, 0 and Si ere investigated in
the frame-work of Hartree-~Fock celculation employlng varkous

'Skjrme interections. It is shown thel iinrtree-Fock model as well as
Skyrme interactions are suitable for the description of such’ exotic
species far from the stebility valley. The existence (in the sense
of stability egeinst decay with the emission of a neutron) Br as yet
undetected 020, 022,.028 end 5142 nuclei are predssed, The impor-
teance of the component of nucleon interection in the triplet triplet

state on the stability of neutron rich nuclei is demonstrated,

2. A Microscopic Triaxfiel Description of OS spnd PT Nuclej - R. Sehoo ‘

end M. Satpathy**, A. Ansari* and 1. Satpathy® -~ We have developed a
scheme to project good anguler momentum stetes from & triaxiel
intrinsic wave function in en approximate wey. Then using pairing

+ Q.G. intersction of Barénger and Kumar, we have performed Hartree-
BCS calculation for trieximl shape coupled with variation after
anguler momentum projection to determine the equilidrium deformation
peremeters /5 and ¥ and the bnergiea of each angular momentum
states of the ground-state pand as well as of 7 ~bend of some Os snd
Pt isotopes. TPreliminary results ira in good egreement with experi-

ment end slao compare with those of Baranger snd Kumer.

* Institute of Physice, Bhubaneshwar.
#% Utkal Univereity, Bhuhaneshwar.

¥
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BURDWAN UNIVERSITY, BURDWAN

1. Reection M. rices for Two-Nucleon Scattering end Myclesr

Metter - B.C. Bsreante end J. Dey* - Half-off-shell reacticn
matrices for two nucleon scettering (R) end nucleer matter
(G) have been calouleted for two local potentiels - The Reid
goft core potential end the super soft core potentiel of de
Tourreil, Rouﬁen and Sprung for the 13. state et different
leboratory energins (nlab = 82,94° k% where k 15 the momentum
in fu~') by the matrix inversion method. It is found that the
megnitude of R is larger than thet of G for lower k values
whereas it is amallcr_for larger k values, In between, at a
k velue close to the most probable k in nuclear metter viz,

0.6 'kF where kF is the fermi momentum, the two matrices
ere remerkebly close to each othe;. With explicit 1n91usion
of A (1236) resonrnce into the calculations, the half-off-
shell beheviour of R and G matrioces is also étud;nd.

* Presidesnoy College, Camlcutta,



1t 61 ¢

CAICUTTA UNIVEHSITY, CAICUTTA

1. Peiripng-Plus-Surfece-Terscr-Interrcticns_An Effective
Internction for f-p Shell ruclei - D. Benerjee mnd 1.K.
Chekreberti - Different set of mrtrix elsmantsfor f-p shell

nuclei obtained by empirical method, resction-metrixmethod erd
phenomenological-intersction method are gnelysed, It in
absolutely necessary to have asversge repulsion for f7/2-p3/2
metrix elements for good reproduction of experimentmsl values,

= & ]
In perticuler, tm(‘f"/;g/z.s 5|Vn. H"/z.?%.:r 5>mntg1x element
should be highly repulsive which indicetes the triplet repulsion
character of the effective interaction. Pairing-plus-surface-
tensor-interaction which we have used extensively for shellw
model calculations! more or less fulfils the above requirements.

The form of the interaction 1

Vn. — A iy + By (¥ )S(r Re) §(7-Ry) Sz
where [(6,.'@‘)(6‘ 7)____ (( -0‘ )]

and the operator 45 ie defined by 1te entisymmetrized matrix

elements

L
(s [ L4 =[2 1[5, 8, 5

2. Ap Apomaly in the Fisejon~Character of a-Decay spd its
-Deca ut T e ! Explana - M.K. Basu - For some

families of even-even ax-emitters (N >138, 2392), classified

————
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sccording to the decay sequence (A,2)-& (A-4,2-2)-a , log-expt.
a-decay '1‘1 /2 decresses with increaseing 2 end slso linesrly with _
increasing 22/.&; but for other familiés (126 (N\<138, 84g 2 92),
1t increases with increasing 2 and also linearly with increasing
z"’/A. So one notices an enomely in the fission-cherecter of
a-deeay1, the anomaly being that in the former cases, Coulomb
repulsive energy acts as the cause bf a-decay, while in the latter
it ects a8 a barrier. But in the same etudy, when repeated in
the 'a-decey without tunneling' (ADWT)2 model, log Tq/, decreﬁses
linearly with increasing Ecoul(m“)/goora' en ADWT pareme ter, for
all the femilies, thus removing the anomaly. Agein as
By on1(mex)/E, ., >1 always for an a-emitter, it cleerly demon-
strates that Coulomb energy is always the cause of a-decay rather
then & berrier to it. )
1., M.K. Basu, Pramane 9, 149(1977).
2. M.X. Basu, Proc., Nucl. Phys. and Solid State Phys, Symp. 104,
87 (1976).

3. Ca a ) ¥ Ipvers -
Jd. Dey and B.C. Samanta® - Matrix inversion in momentum space is
e powerful method for solving the I)ippnann—Schwinger equation in

two-nucleon scattering and the Bsthe-Goldetone equation in nuclear

* Burdwan Univer~.ty, Burdwan.
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mrtter. However, the mpplicetion of the methol? was limited to
potentials having snalytio form in momentum space, With careful
numerical integration in co-ordinmte spece we have sesn that the
method can elso be applied to potentisls having no anrlytic form
in momentum spmce. PFor this we have used the super soft core
potentirl of de Tourreil, Roudben and Sprung which has a step
function like core of sbout 200 MeV and a compliceted structure,
Recently the effect of A (1236) resonsnce on the binding and
saturetion of nuclear matter has been investigeted by fireen and
Tiskanen end others for the Reid soft core potentiels., We have
seen thet the matrix inversion with numericel integretion in co-
ordinate space also workas for the Reid potentiml whibn the effect
of A (1236) 1s explicitly inoluded into the celculstiona. The
effect of A on the binding of nuclear matter using the super

s0ft core potential has slso been studied,

4. Nuclear Mntter Celculations uysing varjous non Locel 1§. PP

Potentinls - 8. Bhattacharya and M.X. Roy ~ To remove the knoll

thet appeared in their local p-p potentisls Kermods and chorren1

proposed several potentials with both locel and non local perts
which reproduce 18, phase-shifte almost exmotly. They took

_ - )
three simple forms for the non-locosl term 7\1‘ [“' T—" AL ald

with A =-1,0 and +1 end X «2.1 fa”'5 ) s the nonlocal
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strength. Here we use 3 = -1 and /4 = +1 with the -

corrssponding local parts in nuclear matter celculations and

compare the binding energy per particle in nuclear nattér with

those obtained previously’ with 8= 0, .

1. McKerrell A and Kermode M.W., J. Phys. G: Nucl., Phys. V2
(1976), 375.

2, S. Bhattacharyya and M.K. Roy, Proc. Nucl. Phys, and Solid
State Phys. Symposium, Ahmedabéd, VI9B: Nucl. Phys. {1976),
237.
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CALICUT UNIVRRSITY, CALICUT,

1. Branthine Modes of 49%n rna 290y - P. Remenhen end

S.C.K. Noir - A generstor coordinste method (WCT1) ia rpplied
for the study of the monopole modes in 4OCn pnd ?oe?b using

the Skyrme interaction. In the harmonic rpproximrtion a
correction to the usual formule relating the bremthing mode
frequency and the compresaidility coefficient is obtnined for
40¢4 rnd this is of the order of 144 end the corrected frequency
is 22.8 MeV, We have also obamerved thet in our GOM only the
perticles = in the major shell eohtributo significently., The
relationship between the GCM description and the RPA descri~
ption, the dependence of the frsquency on the details of the
density dependence, in particular the poaaib‘.lo/’al’3 amd//)

dependbnge are being investigated,



1 66 3

DiAsVe POST GHAVATE COLLIGE, BULANDSHAMR

1. R~-Mntrix Appronch to the Annlysis of Neutropn Scnttering

from Ghi « M.Co Gupta and C.S. Shastry® - The differentisl
cross section and Polarization are calculmted for n—6L1

system in the energy range 0-5 MeV using the general R-masrix
theory and replecins the inversion of the channel mmtrix
(1-RL°) by the inversion of a level matrix whose dimensidne
equal the number of proper levels A of the compound nucleus
731. The results are compared with the experimental results
and & comparstive study of our calculations has besen made with
the esrlier cslculetions. Our oaldulatidhs provide a simpler
way for the yunlyeia oa n-6L1 resonsnce resction in the enargy
range.0-5 MeV end also take into scoount the contribution of

nondiagonal terms of the scattering matrix,

* Birls Inatitute of Technology and Science, Pilani.

————
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HIRACHAL PRADESH UNIVERSITY, SIMIA.

1. A Two-Ceptre Model for Deforged luyclei - S.D. Sharme and

5.3. Chandel « Recent experinntl1 on high energy electron
soattering from the deformed nuclei like 1669r' 176?b’ show

thet these nuclei cluster into two separate centres., We

present & two~centre model for such deformed nuclei,. A deformed

nucleus ie represented by a two-centre potentisl. The parameters
needed in the study of high energy electron scattering from

such nuclel, are calculated and suitability of the model is slso
studied., A method to obtain ths differential scattering cross-

section is 2180 suggested.,

1. T, 000por'it al., Phys. Rev, 13, 1083 (1976).
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INDIAN ASSOCIATION FOR THE CULTIVATION OF SCIENCE
CALCUTTA.

1e e e ﬁ a ximati S e -patrix -
S. Sarker ﬁnd Sofia Khatun -~ We have calculated some higher
order terms to be considered aiong with the elkonal phase
corrections (for scattering T-metrix) of Wallace to

Glauber's results in order to deal with large angle potential
scattering more satisfactorily. Vallece has conesidered phase
correction terms ebrrectly th;ough 3rd order 1£ inverie momentum,
We have extended it by calculating phése corrections involving
ve tvpe terms {in which potentiel V ccours in 2nd order) through
4th'order to 7th order in inverse momentum. Phese correoctions
involving V3 %ypa terms of fourth order have elsd been determined,
Wallace's results, though quite good for smoothly varying poten-
tial is not so satisfactory {for lerge engle scattering) for
rapidly verying potential like Gaussian type or for potenﬁial
producing diffractive differential scattering e.é. Wood Saxon
potential. In these causes inclusion of edditionel phese corre-
ction terms, heving increasing number of oscillations over the
range of impect paremeter, makes our formule more satis}actory
for larger scaettering angle associated with increased number of
diffrection minimum.- We have also investigated differential
cross section and poia;ization ﬁhen optical model for potentisl

is used,
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2. A Dis Circyler Polaris -
E e Electroexci ted Deforped - S. Sarkar and
S8ofie Khatun - We investigate angular distribution and cir-
culsr polarization c;-_‘_,.u.- (alnﬁ) of Y roys emitted in the
trensition of & nucleus from spin stete J; (electro-excited
from the oriented ground state Jp) to state J' end elso
%'_.T;, (Gy'gr"/s)of possible second ¥ -ray emitted from the
‘nuclear stete J'. Here 6, ‘97' are the emission engles of
l*{' ﬁnd possible 2“4 Y-rays respectively andﬁ is the.
angle between the electron momentum trensfer snd the orienta-
tion direction of the nucleus, We have determined tﬁe stati-
sticel tensors, j‘zj‘ (describing the orientetion state of
nuclei) in terms of fz'T‘: 's (eppropriate, for oriented ground
state of nucleus) end also fz:,' 's as required for above
processes, We have noted that for fully polarized' electron and
initially unoriented nucleus CJ.’_.Q-' (Q,.ﬂ)ia nonveni shing
shen we use eikonel. épproxinatioﬁ instead of Born approx. to
calculate . g‘ !¢ . When initially the nucleus in the
state J was fﬁily oriented and ﬂ =0 the expression for
C-J TR (/;: o, gv-qlndigatee complete polerisation of
Y - reys emitted in the forward direction (6 = 0). Purther

]
C._‘.o -3¢ (ey »0, 9' vo, l&)of possible second J-ray is found
to be conplete when the 1 Y- rey is oompletely right

circularly polarized.
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3. Pour-Body E 8 e Distine Three lde

Particles - H. Roy-Choudhury and V.P. Geutem end D.P. Sural®

In the present work we have investigated, with the Faddeev-
Yekubovsky (FY) spproach, the problem of a four-body gyaten
consisting of three identical perticlee snd the fourth one
quite distinct from the rest of the three. Unlike the case

of four identical particles, the symmetry properties of the
system in our problem are quite different. The dynemicel
equations in momentum representation for the four-body system -
one distinct and three identical particles are obteined in FY
formalism; In this case the number of coupled integral
equations turns out to be five. Partial wave reduction of
theseiequationa has elso been made for twobbody separeble
g-wave interactions. The set of equations obtained by us

will be useful for atudying the cerresponding four-body

systems in the same way as FY equetions derived for the four
identicael particle case in the momentum representation, have i
been used for obtaining numerical results with aifferent
spproximations at two-body and three-body levels. Our non-
verietional dynemical equations will be useful to study the
systens e.g. ";’\(}. L:H, ?\He ete,
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INDIAN INSTITUTE OF TECHNOLOGY, BOMBAY

solute Inter Copversjion Coe

Some Trensitions in the Decay zzﬁc ~ 228ny _'M.S. Biderkundi

end A.S. Mahajen - The absolute internal conversion coeffici-

ents of the following trensitione have been measured in the
decay of 2%se; Ky velues for the 204.1-, 270.3-, 328.0-,
338.0-, 409.4 am}":463.0- keV transitions; I subshell X values
_ for the 57.76-, 99.45-, 129.1-, and 184.5- keV transitions.
The gemma spectrum was observed with a 20 c.c Ge(Ii) detector
and the conversion electron spectra were observed using a Jz_
double focussing /6 -gpectrometer with a resolution of 0.1% or
better. The theoretical value of X .. for the 129.1 keV

trensition was used for reference, In a few cases where ezrlier

results are availeble, our resultis are in agreement with these,
Por the remaining trensitions, abeolute conversion coefficients

are being reported for the first time.

2. Ceperslized Broken Pair Formelism es sp Approximsticn to

Seniority Shell Model - Y.K. Gambhir, S. Haq and §.K. Suri -

The Broken Peir Approximation (BPA) is extended to include the

cases where both neutrones and protons ere present in the velen-

ce shell, As a first epproximation the graind state is sssumed
to be a product of proton pair (similar to the projected BCS)
state and 2 similar neutron pair state. The ground state para-

meters for protons and neutrons are determined indopendently
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by minimizirg the Hemiltonien with respect to the respective
proton pair end neutron peir stetes, The basis spece is

then constructed by replecing one of the proton distridbuted
peir by an erbitrary two proton configurastion and a sipilar
replacement for the neutron part. The basis stetes contein 211
the components with seniority (V) zero, two and four except

Yy = 4 for only protons end Y = 4 for only neutrons. All the
relevant expressions required in the energy end transition

rete celculations have been derived. For the cese of four-
perticles (two-protons and two-neutrons) the formslism becomes
1denti§a1 to the exact shell-model. To test the computer code,
the exact shell-model results of 922r (with two-protons restri-
cted o the 291/;’ 1g9/2 orbitals and two valence neutrons con-

fined to the 2d5/2, 351/2 orbitels) are reproduced,

3. Effective Matrix Elements 4 the T a 0 [
Configuretion Space - Y.K. Gambhir end G. Basavaraju - The
effect of the truncation of the 1d.5/2 ghell is investigeted on
the effective matrix elements (m.e.) in the 2a-14 shell by the
perturbation method end the projection method. It is shown thet
for the case of two valence particles the projection method is
equivalent to summing up ell the diagrems of the perturbative
expaiision. The renérﬁalized Hemiltonian is no longer Hermitien.
The non-Hermiticity is small. Procedures for meking the Hamil-

tonian in the truncated space Hermitian are exemined, Two sets

i
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¢f m.e. viz, those of Veary and Yang derived from the Reid

Soft core potential corrected for core polarigation effects

and the phenomenologicel set of Chung end Wildenthal, are

used. The mg¢e. in the truncated space are found to be simi-
lar to the corresponding phenomenological m.e. The Hartree-
Fock cslculation for 20%22’24He are performed in the full space

end the truncated space with the corresponding m.e.

4, Tebekip Interection Metrix-Elements in 2p-1

Y.K. Grmbhir -~ Wonlocal sepersble potentirl in erch partiel

wave (léZ) of Tabekin is used to calculate the effective
interaction matrix-elements (m.e.) in the Harmonic-oscilletor
brais epprapriate to the structure calculstions for 2p-1f shell
nuclei. Two types of second;order corrections are incorporated
by perturbation theory. The first is the second-order Born term
in which plane-wave intermediate states are used., 1t corres-
ponds to the scattering to the very high lying(2 130 MeV) inter-
mediete atates. These corrections are found to be important

. for T = 0 m.e. in general and for the 3p1(T-1) state, the naxi-
mum contribution being 25% of the bare-term. In the second the
core-polarisation corrections are included with -3-perticle
1-hole (Jp-1h) intermediate states. Two cores (4003 and 56!1)
are used separately. For the 56y3 coro..pix hole-states
(°p3/2'°P1/2’°65/2'1’1/2"°63/2’6f7/2) and eight particle

states (1P3/2’°t5/2p1P1/2|°89/201"5/20037/2'2‘1/2'1d3/2) are
used vhile for the 4004 case the only difference is that the
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°f7/2 state i8 exoluded from the hole states. The calouleted
m.e, are compared with the corresponding m.e. in this région
~ caloulated by Kuo and Brown using Hamade-Johnson hard core

potential, and ere fognd to be similar.




t 75

INDIAN INSTITUTE OF TECHNOLOGY, KANPUR.

1. Posjtive sor Carbop-12 - N. Chandrasekher and
Y.R. Wagghmere ~ The process of free pion abeorﬁtion by 126 with
the emission of mingle nucleon at the pion kinetié energy of

70 MeV has been studied. The previous attempts ignoring the
pion distprtion due to strong interactions have not given very

satisfectory results.

In this work thermolear wave functions are teken to be
Hartree-Fock wave functions based on (hard core) realistic
interaction which teke into account some effects of short tenge
‘correlations. The\emitted'prqton'energy being nearly 167 MeV,
its distortion hes been included through the high energy
Glauber epproximetion.,. Pion wave functions aere obtai ned by
solving the Kloin~-Gordan equetion with different pibn-nucleous
qptiéal potentiels, Three différent n‘-nucieus potentials, the
Xisslinger form, the‘logal (Laplacian) form and the modified

Kisslinger form have been employed and the results are compared,

2, pd_Ege Spe. 1CP =5 |
Mmﬂ_gﬁ&u - B. Krishnarajulu, S. Sen end

G.K. Mehta - The yields of light-ehargod-purficlou (LcP)
emitted in the fission of 239Pu_hnvo besn measured in the neutron
energy range of 160 keV to 1 MeV, An ionisation chember was
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used to detect the fission fregments in coIncidence with the
LCP which were detected by a solid-state detector.

The yield of long-renge-alpha particles (LRA) shows en
increase of sbout 7% over thaet for thermal fission in the
neutron energy region asround 200 keV and a drop of about 14%
between 250 snd 300 keV., The extracted ‘'triton' yield shows an

increase over the thermal value in theenergy region 200-400 keV,

These results are compered with 235U results obtained eerlier (1)

end are eneslysed in terms of the properties of the Seddle-point
states (chennels).

1. B. Kriahnarajulu,‘G.K. Mehta, R.K. Choudhury, D.M. Nadkerni
an and S.5. Kapoor, Pramena 8, 315 (1977).

3. Isospip=-Structuse of Giant States of ’60 - R.S5. Bhalerao erd

A.K. Singh - Brueckner-Random-Phase approximetion calculations

16 O were reported

of the 1, 2% and 3~ giant stateé of
recently*, Hemede-Johnston potential was used in these
calculations end the particle-hole interaction was cénutructed
using the Lendau Theory. We have studied the isospin-structure
of these states and it is found to depend on the 1nteréction
used,

* Y.,R. Waghmare, Pramena § (1977) 7.
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IRSTITUTE OF PHYSICS,EBHUBANESWAR

1. - E I] r -~
C.R. Prsharasj - Hartree-Fock equations are written with a
J2 constreint term added to the nucleer Hemiltonmi®n. It
is shown how to obteim self-consistent solutions of these
equations, retaining axial symmetry but without time-
reversal symmetry ere eveluated. K # 0 self-consistent

solution of theae equations chtained,
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EURUKSHETRA UNIVERSITY, KURUKSHRTRA

1. Apalysis of Weytron Flestic and Ipnelestio Scatterine Pr g

186y 238y _ A.B. Kulksrni end N. Nath - Differential elastic
end inelgstic oross sectidns for neutron scattering by 186'

and 258U have been snalysed in the enercy range 0,50 to 3.0 MeV,
Calculations were performed in terms of Optical Mcdel, Hauser-
Feshbsch theory end sdlabatie coupled chennel theofy. Both
compound nucleus {(C®) and Direc: Reactions-(Dl) ere likely to
contribute to the cross-seoctions over the neutron energy rence
coneidered, The onset of DI mechanism is seen to be significant
even at lower enedgies., The contribution of CM process is
estimeted in terme of Wilmore-Hedgson's peremeters R, The re-

sulting theoreiicel predictions are found to be in good agreement

with avalleble experimental data for both elastic end inelastic

channels,

2. Feutrop Elsstic end ;nélasgic Scatterins from ’4003 -

A.B. Kulkerni emnd N, Fath - Differeﬁtial elgstic oross sections
for neutron scattering (Ea=0.78, 1.511, 2.014, 3.2 and 5.0 ¥eV)
by 14000 have been snelysed in terms of opticel model,
Beauper-Feshbaech theory and Adlabatic Coupled chennel theory.
Both compound nucleus (CN) end direct imteraction (DI) mechsnisms
are likely to contribute over the neutron energy renge consi-

dered., The contribution of CR process is estimated in ternms of
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Wilmore-Hadgson's perremeter R. It is found thet the shape
elastic (from opticel model calculation) and compound elastic
(from Houser-Feshbach calculations) with proper admixture, give
good fit to elastic data without recourse to edlebatic coupled-
channel celculetions thus indicating minor deformation in the
ground state configuration. Also the differential inelastic
cross section and the excitation function for the 2% and 4*

levels are pfediot.d.

3. Evalus Xe d_Cross~ge - H.C. Sherme,

Ram Raj and N. Neth - The evaluation of some neutron induced
reaction cross sections at low energies (upto 2.5 eV) for a

number of nuclei in various regiona of the periodic table have
‘been carried out using the Hauser-Pestbach and Moldauer formelismse
The r95q1ts are ocompared with avaellable experimental data with e
view to sscertein the velidity of the nucleer reaction theories

in different mass reglons. Conclusions are deduced from the

point of nuclear reactor design and basic nuclear spesctroscopic

information.

4. 0 od Epe Anzular D g 8
Resctiop o4 14 MeV - R.K. Mohindra and Nirmel Singh. - The energy
and angular distributions of the emitted protons fro-.llse(n.p)

reaction at 14 MeV neutron energy have been computed using
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Newton's shell dependent level density formule with dependence
on spin cut off parameter (2c?) snd spin. The calculated
anguler distributions ere depicted in mb/sr for direct compari-
son with the observed angular distributions in different energy
regione, The sﬁeotra computed for 2(?? = 10, gives fairly

good agreement with the recent experimental dnta"z).
1. Alver et al; Nucl. Phys. A 195 (1972) 289,

2. Douglas & McDoneld; Nucl. Phys. 13(1959) 382.

5. Interne]l Bremgstrehlung (I.,B.) Mepsurspments in 450a yeing

Ge(Li) Detector - Genge Rem, Nirmel Singh end ¥. Neth =

Measurements on the I.B. spectrum of 45¢a using NeI(T1) detectors
have been reported esrlier, We decide to re-investigate thie
eatandard I.B. redicisoctope in order to improve upon the avallable
experimental data through the use of high resolution 0Ge(Ili)
detector. We used a 4.2 c.c, Ge(Lli) detector heving 3.736 keV
resolution for 661 keV ¥ -ray. The sbsolute pesk efficienciss
were measured using celibrated sources for a 10 cms. source to
detector distance used in the experiment, I.B. Bpectrum of

‘SCa radioisotppe was measured and wae found to be consistant
with the Lewis & Ford theory. The results indiceted higher
contributions then predicted by the modified KUB theory in the
higher energy portion of I.B. spectrum.
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KASHMIR UNIVERSITY, SRINAGAR

1. Gemma-Gemma Directional Correlation Messuremente in 1291 -

Ayudb Thuker end N.N. Raine - Gemma-gemme directionael
correlertion megsurements heve bveen performed on the follbwhng
ceacades in 1291, using conventional fast slow coincidence
spectrometer. The expansion coefficients after epplying
80lid engle corrections are:
(459.40 - 27.77)keV 1 4, = =(0.0117 + 0.0010),

A, = &(0.0061 + 0.0022)
(1083.99 - 27.77)keV : A, = ~(0.0201 + 0.0021),

Ay = =(0+0034 + 0.0029).

Our A, value for the (459.60 - 27.77) keV cascade
appesrs to be attenuated which hes been confirmed from the
recent time differential perturbed angular correlation measu-
rements in which the existence of extranuclear perturbetion
has been esteblished, Mixing retio for the 1083%,99 keV
transition has also been estimated after ellowing for the
extrenuclear perturbation of the (1083,99 = 27.7T) keV
cascade and & spin $/2 has been amsigned to the 1111.75 keV
level in 1291 for which some uncertainty existed,
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K.G.K. COLLEGE, HORADARAD

1. Juclear Metter Test for s Seversble ¥on- =} Interac -
M.I. Sharme & Lrl Singh -~ A nuclear metter teat hes heen
conducted on a senerrble non-locel nen intersction prorosed by
Sirohi rnd Sriwesteve, Thie potentiel is being studied Lecnuse
of its unioue ferture in the off-shell behaviour which is
similer (Oscilletory) tc thet of e locel potentisl. The
"potentinl hed been constructed by fittines the phese-shifts Pnd
its off-shell behaviour end sccurecy in UPA hed elresdy been
studied. ™he purpose of the present study is to be whethor it
cen also reproduce the correct nuclear metter neremeters, The
results obtreined are extremely good especirlly in cese of B.Z.
These are comparsble to Tabakins ones in esch pertial wevee
Binding energy per perticle is 19,4 MeV end symmetry energy
coefficient is 66.5 MeV, at Kf = 1,65 fm'i. Tke single particle
potentials generated out of this NLSI hes in generasl the same
shepe as the one obtazined thfough Tabekin potentiel, Finally as
test of non-locality we have calculeted the integrated photo
ebsorption oross section parameter h where G:M" 60 NTQ'S (1+h)
The value of h comes to be 1,03 and is in agreement with the

other reported values,
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1. Electromagnetic Properties of 1181 keV state in 12339 -

P.N. Patravele* and R.G., XKulkarni -~ The positive perity

1181 eV state in 1235b was Coulomdb excited with 3.0 to 4.5 MeV
protons from thé BARC Can-de-Grasff Accelerator., A Ge(11)
detector was used in mezsuring gemma ray yieldé et various
energies. Gamma ray engule -~ dlstribution messurements taken

8t Ep = 3.5 MeV esteblish spin vslue of 5/2 or 7/2 for the

4 hes been found

1181 keV state. A B(E2) § value of 8548 e2f
for the first time to this 1181 keV state in 12354,  Dhe B(M1)$
values obteined for ghe 5/2 and 7/2 spin ere.0.0726+0.0068(nm)?

end 5.380040.5000 (mm)®, respectively.

2. Gemms-Gamme Angular Correlation of 1355 - 603 keV cascade

in 124Te - D.P. Navalkele._K. Andhredev and R.G. Kulkerni -
The spin-parity of 1957 keV 1evel in 124‘1‘0 has been mssigned to
be 2* and 4+,by ﬁifferent investigators. To remove this
controversy, the &irectionel correlation of 1355-603 keV
cascede has been measured at increments of 10% from 90° to
180° using two NaI(Tl) detectors. The observed correlation
function is

w(0) = 14(0.052+0,003) P2 (cos 0 ) +

(0.015+0.005) P4 (cos € ).

The present work favours 2t instead 4+r

* HPT Arts and RYK Soience College. Nasik.
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3. Coulomb Excitation of 2,73 MeV Lgxel in 27&1 -

V.N. Kulkarni, P.N. Patrawale*, V.U. Patil and R.E Kulkarni -
The level at 2.73 NeV in 2751 hae been Coulomb exoi ted for

the first time with 2.5 - 3.0 MeV protone from BARC Ven de
Greeff accelerator. The gamme ray yield was measured with

a 30 cm> Ge(Li) detector, The B(E2) value determined for

this level 18 20 + 2.8 02f4. The present B(E2) value

compares very well with theoretioally oalculated value

obtained from the excited core model.

# HPT Arte and RYK Science College, Nasik.




t B85 3

NORTH EASTERN HILL URIVERSITY, SHILLONG

1. I sjic Sta 8 88 wo Dete ants

Degenerate Hertree-Fock Problem - R. Shanker snd C.S. Warke*

end K.K, Gupte - The lowest deformed Hartree-Fock (H.F.)
solutions of the 4n-2s-13 shell nuclei are approximetely

doubly degemrate, a typicsl example being 2881; The proje-

cted spectra from one of these degenerrte H.F. (i.e.; the
oblate) solutions of this nucleus is in violent disgresment with
the observed ststes. This points to the construction of an
Intrinsic state as a sum of two Slater determinants (I.S.T.D.),
which could bresk the degeneracy. The previéus results

obtained in a model I.5.T.D. calculation ﬁave encouraged us to
apply the fully self-consistent (S.C.) I.S.T.D. theory to 283,
Firstly an I.5.T.D. is chosen with Nilsson-orbitals as the
single-particle orbits and the energy 18 minimised in the
I.5.T.D. by varying the two quadrupole deformations and one
mixing variable, Then using the formalism of B. Bremond this
problem is solved in & fully S.C. way by the method of diagone-
lizing coupled S.C. Hemiltonians. The results of the S.C.
celoulation tallies with that of Nilsson-Slater Determinants,

In either case the energy is not lowered substantielly below

the 'HIF. valueo

- ToI +F.R. » Bombﬂy—s.
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PHYSICAL RESEARCH LABORATORY, AHMEDABAD

1. Single Porticle Separetion Epergies in the Density

Dependent Hertree-Fock Theory - V.B. Kemble and 5.B. Khedkikser -
Koopmen's theorem strictly hdlds when the Hemiltonien

does not explicitly depend on the particle number A, When the
centre-of—masg motion 18 incorporeted or a dengity dependent
interaction is used, the Hamiltonien depends on A. In this

case Koopman's theqrem no longer holds and the seprration
energies are different from Hartree-Fock (HF) single particle
energies. We show this by using the bend-averaged scelar density
dependent two-body Skyrme interaction (S.B. Khadkikar end V.B.
Kemble, Phys. Lett, 65B (1976) 131). We derive expressions for
the HF single particle and separation energies snd compsre with
the expressions of Veutherin end Brink (Phys.Rev. C5 (1972)626)
who use three-body contéct“Skyrme force rather than the equivalent
two body density dependent interaction for even-even nuclei.
Our.expression for HF single pafticle energies is identicel with
thet 6f Vautherin end Brink and so with their separation energies,

however our expression for sepaeration energies is different.

2, A Note on Peiting with Skyrme Interactiop - V.B. Kamble end
S8.B. Khadkikar -~ The Skyrme interaction has been quite successful

in repro&ucing bulk properties of nuclei all over the'periodic
table, However, before applying it to celculate the sapectroscopic
properties of nuclei, it is necessary to teat the suitability of
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the interaction for that purpose. Sharp end Zemick report
thet the pairing matrix element (of7/2) gives a repulsive
value for the J=0, T=1 and higher states and thus it would
lead to an unphysicsl energy spectrum for 4ZCa, It 1s.thero-
fore neceasary to check the peiring matrix elements for Skyrme
interaction. Ve show thet the difficulty reised by Sharp end
Zsmick cen be overcome by a proper choice of the oscillator
parameter b. The m.e, of various perts of the Skyrme inter-
action heve a -strong b devendence. There is & competition bet-
ween the a-state ettractive end s-state repulsive m.e. which
leeds to the peiring or aqtipairing property of the m.e., TFor
b value lerger than the critical b velue, the totel m.e.
becomes attractive. ‘It is therefore necessery to optimize b
for every nucleus in question before proceeding to the celcu-
lation of nuclesar properties, We discuss the behsviour of the
patrix elements (081/2)2, (op3/2)2, (0d5/2)2 end (of7/2)2 wi th

J=0, T=1 as & function of the oscilletor pserameter b.

Angg; by HQ! ntup Frole g&ad Spectrum of gg SAB.

Khadkikar and C.R. Praharaj*® - The spectrum of the neutron-
dgficient Hg188 nucleus has been calculated by projecting good
anguler momentum states from the Oblate Hartree-Fock solution

and particle-hole excitations on it snd by mixing bands. Two

* Ivstitute of Physics, Bhubaheswar.
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lowlying bandes are obteined after orthonormalisation, in
reasonable agreement with experiment. The sterting single-
perticle energies are chosen so as to reproduce the singleé
particle spectrum near Pb298, 4 Surface Delta force haa been

used in the celculation.

4. Fine Structure in Mass Distribution for Low Energy Fissiop
of U to Cf Isotopes ~ M.N. Rao - The fission yields in the mass-
region A = 131-136 determined ﬁass-apectrometrically in sponta-
neous gnd thermel neutron-induced fission of U,Np,Pu,Am,Cm and
Cf isotopes are analjsed Qith & view to study fine structure
effects in low energy .fission., It 18 shown that the 134/136
ratio’(indicaﬁdr of fine structure effects in mass distribution)
decreases with increasing mess of the fissioning nucleus, AP'
from urenium to smericium isotopea. Aleo for a given 2, this
ratio decreases as AF increases. 4s this decreasing trend is
found to hold good till americium 1aotopés. it is expected thet
a similer trend is follqwed in the neighbouring curium isotopes.
In ceses where maaa-apéctrbmetric data are not aveilaeble in the
mass-range A = 131-136, thesae yieldb were obtained from the
rediochemical/ ‘Yf-ray spectrometric measurémenta where the
quoted errors are 'not more than 5%. These data suggest that
fine structure effect follows a decressing trend from U-Gf
{sotopes and~ia unlikely to show az'ring structure spike® in
Cm-248 apontgneoua risaion, in the same way aé the*u-235 thermni

neutron-induced fission showa,
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Se SU(Q)!Z!SU(&) Tensor Decomposition of Intcorsetions in

S=D _Shell =nd Celculation of SU Mixine Retigs -~
M. Chakraborty, V.K.B. Kote and J.C. Parikxh - We have decom~
posed two-body intersctions in s-d shell into /Su(6)D SU(3)7 ®

SU(4) tensors using Draryer's [1). formalism. These tensors
ere further recoupled via SU(6) D su(3) cfp's to give
8U(6) (® SU(4) tensor decomposition of verious s-d shell
interactions., These coupled tensors are used to calculete,

directly (2), the necessery inputs for SU(4) widths propaga-
tion. This method avoids the lengthy shell model celculetions

needed for the eveluation of the inputs, as being éoﬁventionally

done, Using the codes developed for eveluating SU(4) partiel

widths, we have studied the mixing retios of various SU(4)

representetions for A=20-3%6 nuélei using Rosenfeld end Preedom-

Wildenthal matrix elements. i

1. J.P. Draayer, Nucl. Phys, A216 (1973) 457.

2. K.T. Hecht end J,P. Drasyer, Nucl. Phys. 4223 (1974) 285;
K.T. Hecht, J. of Math. Phys. 15 (1974) 214s.

6. Eigenvelue Density end Spacing Distributions for Ensegble
of Two-body Random Hemiltoniens - V. Potbhare end V.K.B. Kota -

The results of Monte-carlo ecalculations for iso-scaler,
rotationdlly inveiant 2-body ensembles have been obtained in
4~particle, J=2, T=0 (56 dimensionel) space in d-s shell, Tre
changes in the eiganvalue density function with respeat to the
mean velue of the two-body matrix elements cen be seen. The

spacing distribution, however, reteins the characteristic
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shape; viz, the Wigner distribution.

7. Eigenvalue-~-Density for Epsemble of k-Body Rendom
Hemiltonians - V.K.B. Kota and V. Potbhare - We bbtained ean

expression for the ensemble-sveraged moments in m-particle
space of k-body random Hamiltoniens with seme non-zero mean
for the matrix elements, in the limit N»09, The eigenvalue
density function can then ba immediately obteined in terms
of the eigenvelue density for zerc mean ensembles. The
eigenvalue density éoes over 1nt6 e sum of two semi-circles

for m = kX from a sum of two Gaussians for moyrk.

8. Enhenced Isospin Dependence of the Particle-Hole
Effective Intera - D.P, Analpara and K.H. Bhatt - In the

simple effect interaction method of using empiricel effective
interaction matrix elements as deduced from the spectrs of

two particle like nuclei one finds that the separétion between
T=0 and T=1 centroids of the interaction which reasonebly fit
fhe multi-particle spectra is large for perticle hole inter-
action as compared to particlp-particlp interaction (1,2).

This pugeling feature is understood in ternms of the
general framework of effective interaction theory to arise as
e result of truncetion from the full (5-6)2 or (f—p)2 shell
space to the (65/2)2. (f7/2)2 or (d;}z 17/2) space.
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1. Phy. Lett. 11, 145 (1964) R.K. Bensal and J.B. Frenach.
2. Ann. of Phys. I7, 230 (1973) L. Zamicke

Collective Bands of Hole States i f7/2 Nuclei -
D.P. Ahelpara - Several odd-A f7/2 shell nuclei hav? displeyed
low-lying positive perity stetes forming into band of collective
atates. With the recent availebility of empirical effective
interaction metrix elements in the (63/2 - f7/2)2 space it is
interesting to see whether it reproduces the observed energy
systematics of hole states in f7/2 chell nuclei. In the frame-,
work of deformed Aartree-Fock theory we have obtained the
energy spectra from the lowest energy intrinsic stetes with one
hole configurations in a Qg field, We find that.the bands of

51

positive parity stetes in Tiis, V47'48’49 and Mn are in

reasonable agreement with experiment.

10. On_the High-Spin Yrast Ceacade in GON_i_ - V. Potbhare,

S.K. Sharme and S.P. Pandya - Shell model calculations for

60Ni

in the space of f 3/2, p3/2, p1/2 and g9/2 orbits, have been
done using an effective intéraetion.renormalized with respect
to 76 core. The role Ppleyed by the g9/2 orbit in the recently
observed anomalous high-spin Yrast cascade (9972624 2" 0%)
is exemined. The high-spin sequence is correctly rqprcduced.

A pumber of electromagnetic transitfona are predicted.
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FUNJAB UNIVERSITY, CHANDIGARH

1. Effective Two Body Interaction from Nucleer Specire -

R.P. Singh and R.K. Bansal - Calculations of nuclear structure
properties with model interection due to Kuo-Brown end other1)
types, db not often seem to reproduce, the absolute magni tudes
of energies, elthough the genéraliféature of the spectra eand
transition rates are reproduced. Thus there seems to be a need
of e phenomenologicel potentiel which when used in structure

calculetions would produce better agreements between the calcu-

letions and the experimehtal data.

An attempt in this direction has been mede by choosing

e, seven parsmeter two-body, potential of the type

V(n) = LVo + Ve (65263 * vy (% T+ Ve (6753) (T 1)
+VL5L.S -‘-VT Sn‘-,] —Z_n/R/h'/R

Experimental date of the two body.spectra, from &ll available
sources, has been exploited to celculate the velues of Vo, Vo=
V—t,\is, Vs-qgend V¢ , for a finite range, R, of 2.0. Fernis.

The least asquare fitted paremeters sre re-employed to re-caloulsate
the experimentel dpectra. The values of the two-body potentiel
parame ters are obtained,

1. S. Shelly, Ph.D. Thesis, Panjeb University, Mey, 1976.
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2. Epergles apd e Times e Levels 5128 _

V.K. Mittal, D.K. Avasthi,and L.M. Govil - The energy levels
of 8128 have been measured using A127(p,1)5128 reaction.

The capture'x-way epecirum wes teken for the protons at
different energies. The resonance was observed at 2046 keV

Proton Energy.

At this energy, the Y -rays were detected using
ORTEC 55 cc. Ge(li) detector at two engles viz 0° and 120°,
The lifetimes of the various levels were derivéd ueing
Doppler Shift Attenuation Techniqu;. The 1life times of the
excited states at By, (MeV) = 4,78, 4.62, 6.23, 6.38, 7.42,
9.93, 10.42, 10.60, 10,72, 10.95, 11.10, 13.56 heve been
measured., lifetimes of some of tpe levels are reported
ealier and are in close agreement with our measurements while
the lifetines of excited states at E (MeV) = 6.23, 9.93, 10.95,

11.10 end 13.56 are the new measurements.

27 v ¥ 27 e 0 _MeV - K.P, Singh.

5.C. Gupts, D.C. Taysl, B.Kf Arora, T.S. Cheema &nd H.S. Hens -
An experiment on prbton scettering from sluminium terget has
been performed et 2.5 to 4.0 MeV proton energles, Ahgular
distributionse of proton elastic and 1nelaat1c'scatter1ng have
been measured from 30° to 160° at’ an intervaiuof 0° with a
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2activo areu and 300 micron

s80lid state detector of 50mm
thickness. 1In eddition the angular distributions of 3some
strong ¥ -rey transitions have also been meesured with a
50 c.c.Ge(ll) detector. The resultes of the above experiment
ere snelysed in terms of the plausible reasction mechenism

for proton scettering at thes:c energies,

4. Energy Intensity end Anguler Correletion Messurements for
Various Trrpsitions in the Decay of Ag-11om - H.R. Verma, .
AJK. Sherma, Re¥inder Keur, K.K. Suri end P.I. Trehen - The

decay of 11°mAg to the levels of 110Cd has been investigated

using 64.1 cc Ge(Li) and 3" x 3" NaI(T1l) detectors slongwith
4096 chennel snalyser in singles and coincidence rodes. The
exiotence of 133.45, 267.0, 365.46, 397.21, 626.30, 977.0,
1117.46, 1334.60, 1421.55 and 1903.85 keV gemma trensitions
hes been éonfirmed while the 566,667,753, 785 end 1443 keV
gemma reys reported by other workers have not been detected.
The intensity of the intense gamme rays heve been measured to

an accuracy of ~ 2%,

The angular correlation measurements have been done
.using Ge(Li)-NaI(Tl) combination for 26 cascedes gating 658,
885, end 937 keV gemme-pesks on FeI(Tl) side and observing
the other bmincidence trensitions with each gated emergy on
multichannel anslyser, The slow-fast coinéiden?e set up
heving time resolution of 8-nsec was used for these measure-

ments. From thesd measurements the spin of 2220 keV level
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.es been tontirmed to be 4°, The mixing ratio (E2/M1)
obteined from our meessurements for verious trensitiona areyg
§(446)=-0.47%52; §(620)=-0.8540.3;  § (677)= -0.25+0.154
§(687)2-0.46%24; §(707)=-1.78%381  §(818)=-0.273.10;
§ (1384)=.355.05; §(1508)=-0.40s. 10.

5. A Werk Couvpling Model for the Spectrosco Heavy Nuclei -
Ashwani Kumer =2nd R.K. Bansal - A wesk-coupling model is
proposed for the structure of nuclei with large neutron excess,
such thet the active protons and activ; neutrons fill different
shells. The active protons end active neutrons, nemed as sub
systems, 1 and 2 respectively are trested exactly by the shell
theory, usiqg mixed confisurstion multishell codes prepared at
the Panjab University, Chendigarh. The two subsystems having
n4 active protons end n, active neutrons are then weekly coupled,
to celculate the spectra and other relevant properties of the
nuclei under study. The adventege of this epproach obviously
lies in reducing the size o; the dimensionelity that the exact
calculation(wi thout invoking the wesk coupling approximation)
would require by applying sui table gut offs to the spectra of

the sub systems.

6. Sum Rule for M1 Trensjtion Strengths from Isobaric Apelog

States -~ S. Shelly - The partial sums of M1 tramsition
strengths 2_ B(HL,JT Y, for transitions from isobaric Anelog

state (xJT) 1n a neutron rich nucleuo to sets of various low-
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lying statés cheracterised by definite anguler momentum end
1sospin quantum numbers ere expressed in terms of single-
particle magnetic moments as well as anguler momenta end
iscspin values of initial and finel states. It is shown that
éach pertial sum is a constant determined by the model wave
funotion for the Isobaric Analog state and is 1ndep§ndent of
the microscopic structure of finsl stateﬁ. Application to
nuclei in (1f7/2 - 2p3/2) region indicates that these partial
sums of M1 trensition strengths cen serve as useful consireints

on the choice of model wave functions for a given 8tate.

Basic equations expreseing the pertial sums of
strengthe for a general transition operator in terms of the
properties of initiel state are given by J.B. French1).

1, J.B. French, in proceedinge of the internationel School of
Phys. Enrico Fermi Course 36, C. Block editor, (19665 218,

7. Angular Correlation Studies in the Decay of 5609 -

A.K. Sharma, H.R. Verma, Ravinder Ksur, K.K¥ Suri snd

P.N. Trehan - Gammargemma engular correlation measurements in
56pe have been done extensively using Ge(I1)(64.1 ce)-NmI(T1)
(3%x3") fast colncidence set-up having a time resolution of

8 nsec which was achlieved by using constant fraction discrimi-
nators and time to pulse height converter, Investigat':lomvon
20 cascades have been made by gating 846 and 1238 keV zamma
ray peaks on NaI(T1) detector side and teking the rest of the

-
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coincidence spectruu on s 4096 chennel =nalyser. Our

results cbtsined.

It has heen possible to assign spins 3+, 4+and 3+

to 4049, 4100 and 4120 keV levels respectively grom our
engular correlation messurements, The mixing ratios 6(?5‘2/1‘!1)
for verious traneitions messured in the present study are as
follows:

Y 977(0.0540.03); ¥1038(0.0+0.02); ¥1175(-0.41+0.07);
11238(0.0Q:0.02), 11360(0.01;0.02); ¥ 1771(0.0+0.02) ;
¥1964(.0.2240.07); ¥ 2015(=0.65+0.05); ¥ 2035(0.5+0.03);
¥2598(0.27+40.04); ¥3202(-0.4610.09); ¥ 3254(-0.1240.05),

8. Level Structures Studies in 124'T‘e - A.K. Sharma, Ravinder

Keur, H.R. Verms, K.K. Suri and P.N, Trehen - The level
structure of 124‘1‘e has been investigated by studying the gamma
reys emitted following the decay of 1245y, using 64.1 cc Ge(Ti)
detector in singles and coincidence modes with 3"x3" YaT(T1)
detector in conjunction with 4096 chennel analyser, Time
resolution of 8 nse. was achieved with 2 time to pulse height
converter and constant fraction discrimination. The measured
energies have an accuracy of 0,05 keV and the intensities of
the intense gamme rays are sccurate to ~v 2% The energy,
intensity snd coincidence studies of 73 gemma rays coupled
with enguler correlation measurements for 10 cascedes 1n§olved

in this decey have ennbled us to arrive nt the level structure
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124Te. The existence of gemme rays with energies 185.44,

of
1248,34 end 1732.12 keV has been confirmed, whereas 15341
1747.21, 1957.70, 1971.11 gnd 2871.12 keV gemma trensitione
reported eerlier heve not been observed in the present studies.
The grmm~wgemne coincidence study confirme the existence of a

level at 2335 keV,

Multipole admixture for various gammaerays heve been
obteined a2s under from our engular correlation measurementss
Y6465 B2 +(0,0+0.1)% M3; ¥713: 11 +(5677 )% B2, ¥ 723: 11 +
(93+0.5)% E2; ¥ 968¢ E1 +(10+2)% M2; ¥ 1045: E1 +(1.5¢1.5)% M2

¥1368: E1 +(10.5+1.5)% M2; ¥ 1691: E1 +(0.3+0.15)% M2 end
¥2091: E1 +(0.1+0,1)% M2. 2* and 3™ spins have been assigned
to the levels at 2039 and 2693 keV,

9, Hynerfine Interaction for Ta in Gadolinium Metal end for
Hf ip Tron & Njckel b Techpique -~ A. Kumar, N. Aggerwsal,

S.C. Bedi, B.P. Singh and H.S. Hans - The DPAC measurements have

181Ta cascade (133-482 keV) in the Gadoli-

been carried out for
nium host using level 5/2%(482.1 keV) with T1/2= 10.6 nsec. The
vaelues for electric £1e1d gradient above the Curie temperature
and the simultaneously scting elsctric end megnetic hyperfine

fields below the Curie temperature have been measured,

Also Integral perturbed angular Correlation (IPAC)
measurements have been carried out for the magnetic hyperfine

fields acting on 177Hf in iron and nickel. The spin precession
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of the 9/2%(208 keV) 9/27(113 kev) 7/2° , -~ direction

correlation in 1771{1‘ was used for the ebove purpose.
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PURJABI UNIVERSITY, PATIALA

1, Neutron Separetion Energies in ODD-ODD Nuclei Beyond

2p-1f Shell - S.D. Sharma, V.P. Garg end A.K. Verma -
It is found thaet in case of most of the deformed odd-odd

nuclei like Eu172, Lu174, Np238 250

» Bk etc. the odd neutron
gets excited to higher levels giving rise to many rotaticnuel
bands, while proton retdins its ground state configurstion
upto about 2 MeV or even higher. 1In order to investigate the
reasons for such a beheviour the sepsretion energies for last
nucleus in these nuclel are calculated using Moizacker's mnass
empiricel formulas. In these calculations the separation
energies of last neutron and found quite higher then the
geparation energies for last protons. In all these cases the
results are consistently supporting the expected behaviour of

odd neutron under excitation energies.

2. Pa Epergies dd-0dd Nuclej - S.D. Sharma -

The negative peiring energy terms in emviricel mass fprmulae
for odd-odd nuclei in 2s-1d and 2p-1f shells are investigated
on theorstical grounds using 8 ~type nucleonic interactions,
The results ere compared with the positive pairing energies
in case of adjecent evan~even nuclei. Justificetions for
empirical estimates (pairing energy ;0.36A'§@ } ere sought

for in view of these investigations.



3. Kinking end Odd-Even Shifts in Deformed 0dd-A end 044-0dd

Nuclei - S.D. Sharma, A.K. Verma, V.P. Garg - An extension of

Devidov and Fillippov's non axiel rotor model is spplied to

gtudy the effects of kinking and odd-even shifts in odd-

and adjacent odd-odd isotopes and isotones. These effects are
viewed a3 a generalization for single enrd double corriolis
couplings, In adjecent odd A and odd-odd nuclei single coriolis
results in kinking effect and if in the adjecent odd-odd nuclei,
the additional nucleon too hes projection of its engulrr momentim
equal to 1/2, then the rotational bands show odd-even shifts
which goes on decreasing with increasing spin. Here the role of
nucleonic forces is very important. In order to study the nature
of nuclear forces, it is realized thet such rotational bends
deserve complete theoreticel enalysis. In our study, we have

n54 6 5Getc. the

analysed the isotones of PBO' M Mn5 and Co
effect of these couplings on static magnetic moments and transi-
tions probabilities too, have been studied end ell these results

are compared with avalleble experimental reports.

4. Anguler Correlation Studies in the Decey of '2%sp -
VeS. Puri, H.S. Sahota end C.5. Khurans - Gemma~gemms directionel

correlation studies have been carried out in four different
cascades in 124Te using & slow-fast cointidence assembly heving
resolving time of ebout 40 nsec. From the present measurements
the value of the mixin; ratio for the 1691 keV, 2091 keV and
1045 keV transitions are 6(1691) = -0,044+0.006, 5(2091) =
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~0.60 + 0,012z and § (1045) = 0.033 + 0.030 respectively.

A new spin assignment to the 2701-8 keV level has been made
from the (1398+1376) ~i1325 keV directional correlstion which
is consistens with the conversion coefficlent date from the

t 2
/G decay of 1"41.

5. Internel end Nxternal Bremssirahlung Spectra in Leed Txeited
By >2p - Selim Akmed, M.5. Power and M. Singh - The internal

bremsstrahlung accompanying the ellowed beta decay in 32P (with
phax 1.71 MeV) has been investigated., By the seme isotope

the external bremsstrehlung spectra in lead is also investigated,
The experimental meessurements sre done with & multichannel
Fal{Tl) scintilletion specirometer alongwith e standardigeome-
irical eprangement., After meking 211 the necessary corrections,
the final distributions are compered with theories for internel

bremsstrahlung (IB) and externasl bresstrahlung (EB).
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RAMJAS COLLEGE, DELHI

1. Effect of the Finite Neutron Charge on the Charge

Structure of Light Nuclei - R.S. Kasushal - We calculate the

charge form factors of light nuclei in the hermonic oscilla-
tor model by accounting for the finite charge structures of
both the proton and the neutron. ¥We assun fhet (1) inside

& nucleus the peutron g8 & whole no more remeins neutrsl
rather it carries a smell fraction of negative charge (sayg)
while a proton carries a positive charge little larger (by the
seme amount € ) then unity, and (ii) both the nucleons move
in different oscillator potentials. These assumptions, which
mey offer a substitute for various short-distence effects
(such es shorf fange correlations, exchenge currents, off-
mass-shell contribution), are based on a rether deep insight
into the deteiled structure of nucleon in the light of querke
diquerk model and lead to a sstisfaotory explsnation of the\
observed diffraction minima in the form factors of 3He and

4He. It is found thet the same set of paremeters reproduces

the data for both the nuclei upto faeirly large velues of qz.
Further for p-shell nuclei, it is noticed that the situation
becomes compliceted since the mumber of edjustrble psremeters

increases.



s 104 1t

SAMBALPUR UNIVERSITY, SAMBALFUR.

1. Reat Port of Ion-Ion Interaction Potentisl using Energy
Dengity Pormalism - B. Behera, K.C. Pands and R.K. Satpathy -
The renl part of ion-ion interaction potentisl 1s generated
within fremework of energy density formelism using Erueckner's
sudden approximation. The energy density is celculeted by
using a simple effective interaction consiating of a deneity
dependent 6--function repulsion and » single Geusslen attre-
acti 'n, This interaction gives good results for verious pro-
perties of nucleer matter and three dAouble-closed-shell nuclei

4oCa 1). By expanding the Yegele-Veutherip

4He, 160 and
functions A(P), B(P) end C(P) obtained with thie interaction, in
a Teylor seriea ebout nuclear metter density and reteining terms
upto quedratic in density, it is found that these functions sre
well reproduced. The simple anslytic form of the energy density,
constructed in this way is used to calculste the reel part of
ion-ion potential ‘for 160-160. 4003_160 and 4°ca-‘°ca. A
Thomas-Fermi epproximadtion is used for the kinetic energy density
thereby tsking antisymmetrizetion effects epproximately. The
positions snd heights of the interaction barriers, calculated
for the three pairs of nuclel are in good agreement with these
obtained by Brink and Stancuz)
1. B, Behera & R.X. Satpethy, Nucl. Phys. & Solid Stete Fhys.
(Inaie) 19B, 238 (1976).
2, F1, Stencu & D.M. Brink, Nucl. Phys. A270, 236(1976).

s uslng Skyrme force,
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2. 8 Par e Potentia 8 18 S ependence

end Symmetry Coefficient in Nuclear Matier - B. Behera and

R.K. Satpathy ~ Single particle potential, its isotopic spin
dependence and symmetry coefficient in nuclear matter are
caelculated using en effective interaction (1), consisting of a
density dependent delta-function repulsion snd a single Gaussien
attraction. This intersction gives good results for binding
energy and compressibility in nuclear matter snd root mean
square radii end ground-state energies of three double-closed-

shell nuclei 4He, 160, and 4003.

It is found that the single particle energy et the
Fermi surfece exactly equels the binding energy per:. particle
in nuclear metter, thereby satisfying the BV theorem. The
syrmetry coefficient, which also includes the rearrangement
contribution, is found to be 32,6 MeV, This is in excellent
agreement with the velue quoted by Bruecmer gnd Debrowski, and
is better than the value 43.16 MeV found by Khanna and Barhaia),
using a Volkov type density dependent effective interaction.
The isotopic spin depengont pert of the single perticle poten-
tiel has a value of 99.14 MeV, which can be compared with the
recen: estimate of 100 + 50 Ieva).
1. B, Behera &.R.K;'Satpathy. Fucl. Phys. and Solid State Phys,

(India), 198, 238(1976). |

2. K.M. Khanna & P.K. Berhai, Phys. Rev. C11 264 (1975).
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UNIVERSITY OF INDORE, INDORE

1. Etgeggive Interactions in sd Shell -~ K.FP. Josbi,

3.C. Gupte*, G.K. Upadhyay* end A.N. Mishra - A central
problem in nuclear structure theory is to determine the
effective intersction in nuclei. A number of ;hem have
been employed by the different suthors. As the two~body
watriz elements (TBME) give 1ittle ides abouththe nature

of the interaction, we examine them in terms of the rele-
tive matrix elements for the verious spin-tensor components.
The latter are mere transparent to the nature of the inter-
acticn. Thue the interaction pf Preedom and Wildonthal has
been found to have a few unpalatable features., We also

analyse the effect of the truncation of confugdration space

on the nature of the interaction.

* Vikram University, Ujjein.
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UNIVERSITY OF JODHPUR, JOTHFPUR

1. The Spectrum of Virtuel Quente Emitted from ap Electron

Scettering in 8 Nuclear Coulomb Field - K.K. Sud snd
AR. Sud - An electron moving in the field of the nucleus

emits virtual photon which is detected 2t the nucleus by
ceusing a transition. The techniques for the celculation of
the metrix elements between Dirsc-Coulomt wavefunctions have
been descridbed esrlier.{Ref.1,2). In this work we consider
the incidert electron as a plane wave whereas the scattered
electron by & Direc-Coulomh function. Expressions are
developed for the virtusl photon spectrum. The resulting
radliel integrals are expressed in terms of generelised

hypergeometric series FZ(O(, a4y by, 289, byt x,¥).
1. K.K, Sud and L.E, Wright, Nucl, Phys. & Solid State

Physics, 19B (1976) 70.
2. K.K, Sud et al, J. Math. Phys. 17 (1976) 2175.
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UNIVERSITY 0F MADRAS, MADRAS
-

1, Scattering of Pions by Deuterons - V. Girija and

V. Devenethen ~ The scetterinz of 'rr" by deuterons has been
studied using the impulse eporoximation which is quite a
velid epproximation for the loosely bouad deuteron. Simple
expressions for the scattering smplitudes for the elastiec,
inelastic and charge exchenge rezctions hrve been derived
using the nion nucleon rmplitudes given by Koltun. Numericsl
celculations have been done for the rbove three nrocesses
over the enercy range 60-300.]7¢V and found to yield the seme
results 23 those obtained by performing the celculations
using Chow~Low amplitudes for the W N intersction. Here the
calculetions heve been done in the pion-dcruteron centre-of~
mass system. For the elastic differentiel scuttering cross-
gsections at 250 MeV, we obtein quite 2 good fit with the
experimental date given by Gebathuler et 311). The celcula-
tions have been done using £l1 the p-wave nand s-wave phase-
shifts. The cross-sections. #f inelsstic snd cherge exchenge
scattering processes ere compered with the availeble experi-
mental results.
1. ¥. Gebathuler, C.R. Coz, J.J. Domingo, J. Rohlin,

N.W. Tanner and C. Wilkin, Nuecl. Phys. BS55 397 )(1973).
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2. Semiclesaical Treatment of the Collision of Kr84 with

U236 _ 4. Rajesekarsn - The collision of Kro* with 122 ie
studied using the JWKB method U236 has & deformed steble
state snd its shepe is determined from the shell-correction
calculnrtions of Strutinsky. It is found to have a spheroidel
shepe with 5",:’; 0.3, (Y being the Nilsson deformation perecmeter.
The parameter Ig of the Woodsexon potential is slightly
increesed to allow for the deformation. The coulomb energy
is worked cut for the spheroidel shepe, Both these chenges
are found to hé necessary. The integrals involved in the
JWKB calculetion have been eveluated by the method of Gruss-
quedrature rnd 080 is more accureste then the method used by
Morsy end Toepffer1)‘who experimnced difficulties due to the
singularities at the lower 1limits (nuclear esnd coulomb turning
points). In this study, the partisl wave summation in the
scattering amplitude is replaced by an 1n£egra1 which is also
e@aluated by the method of fGausy-quadrature for grerter
sccurecy. Ultimetely the bound stete energles of e few low-
lying states of a nuclear molecule (Kr84-v236) are 8lso
inveatigated.
1, M.7. Morsy end C. Toepffer, Z. Physik, 263, 227-250
(1973).
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5. Oblete &nd Prolste Asymptotic Quantum Yumbers of Nilsony

States - G. Shenmugem, P.R. Subramenien, M. Rajasekaran snd
V. Devonathen - The eigenvslues end eigenvectors of the
Milson Hemiltonien heve been obtained in the cylindricel re-
presentation (CR). The asymptotic beheviour of the Wilson
states for bqth positive and negative deformetions can de
best understood in CR. It has been found that two triels

of the form (XN Nz)\). one for positive deformetion end the
other Yo negetive deformntions, should be used to charascterize
a pgiven Nilsson state uniauely, Sinple-reletions exist bet-
ween these quantum numbers cheractorizing a given state
uniqueiy. The Nilsson curve is amenable to a physicsl
interpregdtion in CR. At large positive deformetion, the
¥ilsson curve starts from a pure CR atete, pgets e 1argé
admixture of the other CR statea due to the apin-orbit inter-
action es the deformation is reduced end with the change in
sign of the deformation, one of the other CR basis atatea
becomes increasingly dominent and the Rilsson curve finelly

emerges as rnother pure CR state for large negative deformation.
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UNIVERSITY OF MYSORE, MYSORE

1, INELASTIC PHOTOPRODUCTION OF POSITIVE PIONS Frow ‘6o .

K. Venkatesh and G. Ramachsndran - The knock-out reaction

¥ +160 35xs w'+n ie studied in the impulse epproximation.
The 1pva_nucleon ﬁomentum distribution in 160 is calculated
in the volume end surface production models and the Helm
Hodel, The results are compared with the recent experimental
data from Glaagow, U.K. T:e effect of 2p-2h correlatiorsin
the ground state wave function of 160 on the differential

cross section for the above process is elso studied,

2. Plop Scatteripg on Nyclei - R.S. Keshavemurthy and

G. Remachandran - An empirical result is found on the basis
of existing experimentel derta on TF ~nucleus scattering at
intermediate energios on nuclei ranging from Ii to Pb., We
find that '

G;-hudw.d- ( 61:‘) *G_l—r-n)

is a quantity which is linesrly related to the B.E. of the
micleus in the cases of both 11"" and 11"- scattering. The
slope is found to incresse with energy upto the (firat)

resonance and then decrease for higher energies.

3. B ed & 0 ented
Higher Spins - G. Ramechandren and M.V.K. Murthy - In

reactions involving nuclear targets, the spin stete of the
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recoil nucleus is in general that of a non-oriented system.
A method besed on the group SU(n) is presented which is
capable of describing both oriented end non-oriented systems.
In the case of oriented éystema the equivalence of this
nethod of description to the description in terms of Feno
atatisticel tensors is esteblished. This method may elso be
applied to discuss nuclear reactions with targets which are

non-oriented but whose spin stetes are not rendumly distributed.

4. Experimentel Study of Internsl Bremsstrshlung Accompanying
Beta of Y-90 us M s Deflection Method - P. Venkatara-

meiah and B, Senjeeveiah - The experimental study of Internal
Brensstrahlung (IB) accompanying bteta decay provides o secon-
dery informetion regerding the type of interactions in the beta
decay process. In addition, 1t also provides information on
higher order process like detour traneitions in which nuclear
redietion contributes to the continuous energy distributions in
forbidden bete trajsitions. IB sccompanying the unique first
forbidden bete decay in Y-90 has been studied using both single
counter and ocofmcidence techniques by seversl prople end tke
results from one group t6 snother are diverging or coatradictory.
Conclusive evidence for detour transitions has not be~n

satablished.,
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We report here the study of the IB from this
isotope using megnetic deflection technique which reduces
the number of corrections to be applied. This method has
not been used in the investigation of IB from this isotope
by others. The ewunluztion of the true spectrum heas bdeen
made using the inverse of the detector response metrix unlike
the methods édopted by most of the people. The experimental
results are compared with the results of others obtained
uaing conventioﬁal techniques and #1s0 with the various

theories available.
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UNIVERSITY OF ROORKEE, ROORKEE

1. 1. Nemative Parity Stetes in ¥a'#* ana multipolerity of

Gemme~trensition from fﬂv2+ astate - I1.V.5. Rethore and

B.P. Singh - Some of the low lilng states in many isotopes
(va'44, sn'8, 24752 ana 6a'%®) show & similer typi.al beha-
viour. The ?1rst ot 18 regerded as single quadrupole phonon
state and 3~ as a single octupole ﬁhonon state. The levels
with the spins end parities of 17, 57, 37, 4~ etc. are consi-
dered dne to simult#neous excitation of qﬁadrupble and octuple
phonons. If this consideration is correct then transition from
J™ to 2% state must contein apprecisble E3 content.

Beta-gamma-gemme. enguler correlation coefficient is

144 end esti-

used to estimate E3 content in E1 trensition in N4
mete is elso made for'bther Nuclei. The method of beta-gamma-

gemne is given,

2. peta-Gepma-Gamma Angular Correlation Studies of the Redjs-

I1£nE.I!!!Ljhz_DSSQ!.QI_EDI524§n9_§3154 and Studjes of Negative

Parity States 1n'Gd152 - I.V.S. Rathore and B.P. Singh -

Bete-gammaegemma apgular correlation atudies are done for the
redietions from the of Pu'%* ana Bu'%® for the following
cascadess Beta~- rays of Emax 590 keV —» gammewrays of 1278 keV—>

gamme-rays of 123 keV and Beta-rays of Emax.sso keV —~—» gamma-
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rays of 779 keV —p geamme-reys of 344 keV, Anguler correla-
tion coefficients thus obtained ere analysed and spins of the
excited stétea end multipolarities of gamme-transitions are
determined. A method for the estimetion of the mixture of
dipole + quadrubole 4+ octupole for triple anguler correla-

tion coefficient is also given.

3. Survey and Analvysis of Angylar Correlatjon Dete for the
Cosgade 2—»2*—0* ip Evep-Even Nuclel end Its Systemotics -
I.V.5. Rathore and B.P. Singh - Ay, " 00" and A, s

correlation coefficients for the cascade 2’-0 2"'—» 0+ for almoat

angular

211 the even-even nuclei have been used to recelculate the
ampli tude mixing retio (8) tor 2*—2* gemma-transitions along-
with its phases. The plot of In | J/E.,‘vereus mass number (A)
is given alongwith the velues predicted by Greiner’s Model”
and that of Krane‘?).

1, Walter Greiner, Nucl. Phys. A-80, 417 (1966)

2. K.3. Krane, Phys., Rev, C10, 1197 (1974).
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VISVA-BHARATI UNIVERSITY, SANTINIKETAN

je Qff-Energy-Shell Jost Function for Nonlocal Potentiels -
Re.N. Chaudhuri and B, Telukdar - Phase-amplitude method is

used to study the off-shell scattering by nonlocal potentiels.
QGertain computetional advantages ere derived thereby. The
formalism de!éloped is utilized to relmte off-shell Jost
functions for & number of reglistic nucleon-nucleon potentials
to elementary transcendental functions. All results sere

found to satisfy a recently proposed generslised form of the

Joat-Pais theoren.

2. Solutions of the Vep-Temuwen - Reiner Equation for Nonlocel
Potential - B. Tslukder, U. Das snd S. Mukhopadhyeya -

Anelytical expressions for 1, ~wave off-shell wave functions
‘corresponding to vhysicel, reguler and irregular boundary
conditiona are derived for an N-term sepersble potential by
using e coordinate spece epproach, The speciel cases of
Yemaguchi and Mongen potentials are studied. It is seen that
bound states embedded in the continuwaewm are cheracterized by
both on- and offl- the energy aheii momenta, while spurious

states are free from the off-shell effect.
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3. Combjned Varjable-Phase~-O0ff-Shell Scattering Theory -

B. Talukdar, N. Mslick and U. Das - Basic results of the
verieble~phase epproach (VPA) are rederived. The reletion
between the amplitude function 0‘1 (koo) and the
modules of the ordinary Jost function ff (l() is
estsblished from & more elementary level 'than the dispersion
theoretic argument. This ot.uervation has been found

cruciel for releting the perameters of the VPA to obser-
vations of a two-particle system., As a natural extension
of the on-shell theory the variable-phase spproach is
adepted to study the off-shell potentisl scattering,

Expresasions for off-shell T and K matrices are derived,

:
] oE - "






