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Preface

The eighth wrogress report on Nuclesr Data Activities

in India covurs the work dons during the year 1971. A pert
of the work given in this report hes been presented at Lhe
Nuclear Physics and Solid State Physics Symposium held
at Bombey during February 1972,

The total number of CINDA entires sent to the Tuclesc
Data Section of the Internatiensl Atomic Inergy hgency during
the period of the report is 160. The liaison activity wite
Computer Progrrmme Library (CPL) of European Wuclesr Znsvry
Agency was continued.

A mejor event of the y=ar was the holding of the
Fourth International Nuclesr Data Committee(INDC) Meeting
in Bombey. About twenty perticipants from outsicde India,
comprising committee members, scientific edvisers »nd observ -rn
attended the meeting in addiftion to the psrticipants from I:din.
A highlight of this meeting wes a one day Topicval Conferenc-
en "Neutron Induced Fission". Work done in India as well u
in many other countries abroad on this subject was reported
and discussed at the conference. Proceedings of this topien:
conference have been brought out as INDC Report, INDC-7/U.

Thg progress report on new fscilities for research is

as followss

a) Zero energy fast reactor

A gignificant development in the f=st resctor technciowxy

is the zero energy fast reactor, built at BARC. A plutonium



fuelled zero energy fast rezctor was made critical at the
Bhetha Atomic Research Centre, Trombay at 0915 hours, on May
22nd 1972. The reactor hes a2 three litre core and uses

about 180 plutonium oxide fuel pins of 1 cm diameter. The
criticel mess is 21.6 kgs of putonium. The core is refle=-

cted by thick coovper snd steel on 211 sides. PrimPry control
i8 by the insertion / withdrawal of the core vessel into /

out of the mrssive reflector. In pddition molybdenum reflector
gafety and control rods are available,

Tor quick shutdown in the event of a rapid rise of
neutron flux, the core which is held normally by electro-
magnets drops out of the reflector esssembly, simulteneously
six molybdenum safety rods are ejected out of the assembly
with sn initirl sccelerstion of over 15g by mesns of compressed
sorings. The neutron insirumentetion consists of three

10

neutron pulee chennels asnd five B coated ion chamber-channele

with the usu2l high level =2nd period trip initiating elements.

b) The nulsed fest reactor

The Trombay zero energy fest resctor is a mock up of
proposed repetitively pulsed fast reactor (PFR) to be built
at the Resctor Resesrch Centre being set wup et Kelpakkem,
neer Madrns city, in Temil Wadu. Experiments toweards
ovtimising the physics cheracteristics of the PFR Qould
commence soon after the initial commissioning tests on the

zero energy fest resctor are completed.
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C) The construction work on the 224 cm. v-riable "nercy
cyclotron (VEC) hss made all round progress durings the
vesr, a8 per schedule.Casting of steel for the 250 tonne
magnet has been completed at the Hervy Engineering Corporation
Ranchi and the finsl mechining is under way. The magnet coil
fabricetion hes started at the Heevy Electricals India Tt4.,
Bhopal. The fabrication of other components is being done at
the Bhabha Atomic Research Centre Bombsy. Plens for a 160°
enalysing magnet end a TDC-16 (Trombay Digital Computer-16)
on line computor have been finalized =nd tendering is in
progress. The VEC building is nearing completion and move-
ment of staff to Calcutta has started. The users' committee
for physics is formulating plens for utilizaticn of the
eyclotron. Users' committees for chemistry and bioleogy
have been formed. The cyclotron is expected to go into

operation in 1974.

d) At the Panjad University, Chendigarh, the build:.e
for the 6 MeV veriable Energy Cyclotron is complete.

Instelletion of the cevelotron is in nrogress.

Adﬁfv&/j@:—‘v
.5, Divatia

Convenor
Indien Wuclear Desta Group



A. BHABHA ATOMIC RESEARCH CENTRI,THOMBAY,BOMBAY 35

1 Studles on Aneleg Stabs: in 7€) by Izospin-Forbldden

: 2. 5
Resoninceg in the reactiim 34319,1)‘301 = ileA. Yswaran,

M. Temsil, N.L. dagoowansi and H.H. Oza - Nuclear Physics
Division ~ The residual positron activity between burste of
va mechanically chopped beam has been used to measure the
yield of the reaction BZS(p,'ﬁ)3501 systematically in the
bombarding energy range Ep = 3,36 to 5.41 eV, Two, T = 3/2
statee in °°Cl at £ = 3.371 & .005 HeV, % = 5.550£.007 Lie?
and at Ep = 5.232+,006 MeV E = 7:402+,008 1leV have been
located and their absolute rescnance strengthe determined.
Bach of these resonances was narrower than the estimated 2 eV
apread in the proton beam. These two states are intuerpreted
ag the analogs of the ground and the gecond excited state uf
2p with a¥ , 1/2% and 5/2% respectively.'f —~decay of the
lower reesonance, investigated with & 3e(Li) detector shows

:7 334 and < 12% bvranchings to the firet excited state ang
ground =tate of 33Cl respectively. The ML strength of theze
transitions are compared with those obtalned from beta inalog
transitions and with the theoretical predictiens based on the

many-particle shell model calculations.

2. A Study of the Reaction 64Ni(pwp)64N1 in the Range

30150 tO 40050 Mev - MaKc lﬁehta ® AnSu Divatia, S-K- G‘upta

and S.S. Kerekatte - Nuclear Physics Divieion - Elastic
ecattering of protone from b4Hi targete hae veen studied

with fine resolution (2.5 - 5 %eV) in the bombarding energy
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range from 3.15 to 4.05 MeV. Yields are measured at laboa
ratory angles of 89°, 1259, 140° and 165°. The first three
angles correapond to zeroees of Legendre Polynomials of first
second and third order. The excitatian functione exhibit e
large amount of fine structure together with two regions of
relatively atronger anomalies. These anoﬁaliee are correlated
with stronger structure.eeen in our earlier 64Ni{p,n)640u1)
experiment and are identified as levels in the compound

65

nucleus Cu which are isobaric analogues of the loylying

levels in 65Ni.

i. 8.8. Kerekatte, 5.K. Gupta and A.S. Divatla
Proc. of Nucl. Phys. and Solid State Phys. Sympoesium
(1970), Madurai, p. 45.

D Excitation Function for the Gamma-Ray Yields from

Alpha Particle Bombardment of 19F in the Range 3.5 ta 4.7 Ha¥

- M. Balakrishnan, M.K. Mehta and A.3. Divatia ~ Nuclear
Physice Diviesion - Gamma rays from alpha particle bombardmsnt
of 19F targets have been detected in 35 c.c. Gell detector.,
Gamma rays going to the first and the second excited state a%
110 and 197 keV in 'JP have been identified. A gamma ray of
1.277 MeV corresponding to the first excited state in 22Ne iz
alec observed. Excitation functions for all these gamma rays
are measured in the bombarding energy range from 3.5 to 4,7 MeV
in 5 keV steps. The structure observed is interpréted in

terme of the resonances rcorresponding to the levels in the

compound nucleus 23Na. The data are correlated with our earlier
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pl
regulte from a atudy of 13I*‘(OCvn)"zNe reaction')

1, K.Z. Sekharan, M.X. Mehta and A.S. Divztia
Proc. Wuecl. Fhys. & Jolid Stabe Phys. Symy.
(¢ileutta) Vol. TTI(1765) p. 197,

4, valculation of the Effect of Fiscion Frazment

Anisotroyy on the HMeazured Prompt lNeutron snergy and Angular

Digtribusione - W.N. Ajitanand and 3.8. Xapoor - Wuclear

Physice Divieir - The laboratory anzular and cuergy distri-
butione 2f the prompt neutrons have been calculated for fast
neutron induced fieeslion when the fragment angular distribution
is forward peaked of the form (1 = &, P, (CoS ©). The
results of these calculations are presented for varisus values
of the'fragment anizotropy for the case of fragment dotection
in 2 T geometry. Iypically, for 304 fragment anigotropy

the average laburafory neutron: energy is increaced by about

2,5 at 0° and decreased by about 1,54 at 90° as compared te

the case of isotroplc emicsion of fragments. The correspo:i-
ing neubron anisotropy is about 7% and varies linearly wit!.
‘the fragment anisotropy. The measured average number of
neutrona chould therefore be corrected for the fragnent
anieatropy effects since very accurate values of VYV are
reguirsd for the estimation of breeding ratioe in fagt

breolder rezetors.

. Bnergy and Angular Distributions of Long Range

235

A7

Chargzed Particles in Thermal Fission of U - D.N. Nadkarni,




)
S
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§.X. Kataria, S.S5. Kapoor andi P.N. Hamarao - Huclear

Phyeics Divislon ~ The energy distributione of the long
range charged particles (LRCP) emitted in the thermal
fiseion of U235 were simulfaneously measured with the same
gemicoaductor detector for the cases when the average angle
betwesn the direction of LRCP anl the fis=zion framgnets were
90°, 46°, 25° and 11°. The data wére analysed by the
numerical montecarlo method to take into account the effects
of the finite size of the =zource and the variocus detectors,
ani the followinz conclusiones are drawn: i) For the total
LRCP energy range the aseumed Gaussion shape for the angular
correlation functione is only valid for the angular region
of 50° about the fissilon axie. TFor example at the angle of
11°, the meaeured fractional IRCP yield ie (.031+.007) as
comparéd %o the value of (00002 + .001) expected for Gaussion
shape (ii) It is found that the width parameter of the angul-r
correlation function ie nearly constant in the energy range
of 12-20 MeV, while it increases sharply for LRCP energies

E » 20 MeV. The angular distributibn essentialiy becomes
isotropic for 24.5 { E & 26.5 MeV and indicates 2 minimum

at 90° for E > 26.5 MeV. Theee resulte indicate that a
emall fraction of IRCP, with a mean energy significantly
higher than the aversge is emitted with a forward peaked
angular diestribution. It is suggested that thie component
is the result of evaporation from excited fragmente in

competition with neutrons,
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° Studies on Hishly Asvmmetric Binary Fission

Piselon of Uranium with Reactor Neuteons - V.K, Bhargava,

V.K. Rao, 5.G. Marathe, S.M. Sahakundu and R.9. Iyer - Radio-~
chemigtry Division - Preliminary results have been obtained
of a programme of work aimed at defining precisely the nature
of the mass dietribution irn the highly asymmetric binary
fission of heavy elemente from a radiochemical investigatien
of the reactor neutron induced fission of natural uranium.

The cumulative fission ylelds of five nuclides vis. 00y,

172

67Cu (on the lighter) and Er, 175yy ana 177Lu (on the

heavier mass regions) were measur «d relative to 99Mo (taken
ag 6.2%) using stringent radiochemical separation proceduren,

fhe measured yields are /T.5+0.8_7 x 10_6%‘ [6.2+3. 07x10—63v

[ T4.742.577x 10 =64, 5 /[ 4.0+2.07x 107 O [2.741.4 7% 10 by for
66Ni, 67Cu, 172}:.‘1‘, 175Yb and 177Lu reepectively. The valuer
175

reported for Yb and 177Lu are considered at present as
upper limite in view of the extremely low activities observ..

and the uncertainties in the impurity contributions,

From a comparison of the present data with those
available in the literature (21though the reported measure~
mente are limited to A < 161 osnly), there appears to be a
~8trong tendency for the yields to increase rapidly with
increase in the asymmetry of the split as well as excitation

energy of the compound nucleue.



7. An Alternative ¥ethod to Strutinsky Prescrition for

Determining Nuglear Ground State Shell correction - V. 3.

Ramamurthy, $.K. Kataria and $§.3. Kapoor - Nuclear Phyeice
Divieion - The gtrutiasky method of determing the ground
giate shel! ecorrectinm rejquilree the generation of an avsrage
gingle-particle level seyuence which retaine the long range
behaviour while smearing the local fluctuaticns of the single
particle level sejuence. HNMathematical prescriptions for the
generation of the uniform level scheme have been'given by
gtrutinsky and filswzon and some 1lnadeyuucies of these pre-
seriptions have been noticed. In thie work, we present an
alternative method for the determination of the ground state
ghell correction on the basis of a miscruscoric caleculation
of the excitatin energy dependence of the thermudynémtc
entropy of a nucleus without reference to any artificially
generated average level schemeg. The calculation of the
ghell correction versus nuclear deformation on the basis of
the preeent method is shown to lead $o the familiar double~

hamped fieszion barrier for nuclei in the actinide region.

3. Evidence for the Porsistance of Shell Effects on the

Saddle Point Deformation of 201 T1 -~ V. S. Remamurthy and

81
S.5. Kapoor - Nuclear Phyeice Division - Evidence for the
existence of a significaut positive shell correction near

the hlghly deformed saddle polnt of the light fiseioning

nucleus ?ng1> ie presented on the basis of an analysis of
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the available data on rjz/]: versug the excitition ensrgy
fdr this nucleuz. For the cileculatisn of the neutron
emiesiyn width ﬁ: + the level dengities of the regidual
nucleus were obtained on the buazie of a microscosic ealecula-
tlon using 2 realigtic shell model single particle energy
level echeme. Bohr-wheeler Iransition state theory was
applied for the calculation of the fiestﬁn width lﬂ s A
value of +2.4 MeV is obtained for the shell correction a1t the
#a2ddle poli.t deformatiim of thig nucleus giving rise to a
valie of 15.4 MeV for the Liquid Drop Model (LDM) fiseion
barrier. This result hag important implication on the
determinatison of the coefficlente of the senlemplrical mass
formula of iyer-Swiatecki where the LDM fission barrier of

thiz nucleus ig an important input parameter.

9. Further Calculatione on the Distribution of Fragment

Mass and Charge in Piesion - V. R. Ramamurthy.- Nuclear

Phyaice Division - Calculated distributions of fragment mass

186

and charge in high energy fission of the light nuclel Os,

201@1, 213Pb and 213At on the basis of the stochastic Theory
of fiseion are analysed. Since in these cases, fragment shell
etructuree do not significantly influence the final mase and
charge distributione, the ﬁheory can be applied without the
uge of any freé parameters. The resulte have been compared
with the éxperimental dietfibutions.obtained for these puclei

and also with the corresponding distributions calculated on

the basis of the Li@uid Drop lModel. Calculations have also



been carrled out for the case of low energy flesion of the

54 4 223pm. Tt ie shown that for

254Fn fieelon iw asypmetric, while it is symmetric for 258

Fermium leotopes Fm an
Pm

fiselon, as obegerved sxperimentally.

10, Angular Momentum Effects in the Bluctic Scattering
16

of 0 from Calcium Izvbtopes = A Caleculation - M. K. llehta

- Nuclear Phyvice Divieion - The dependence of the imuginary
| part of the optical potentinl for heavy lone on complex
nuclel has been established by the FSU group1) on the baslis
>f the maximum angular momentum that can be carried away in
the exit channel consisting of an alpha particle plus the
residual nucleug. The University of Washington groupz)
suggeeted that the direct alpha particle transfer iz a more
eritical channel which affects the angular momentum depend-
ence of the imaginary potential. The 16O gcattering from
calcium ieotopee ie examined from this point of view starting
with the PS5U optical potential. The resulte indicate that
although no drastic effects are expected, the ecattering
from 4OGa will be more ‘sensitive to angular momentum effects

than that from 44Ca.

1. R.A. Chatwin et al Phys. Rev. C1(1970)795

2. R.¥. Shaw, R. Vandenbosch and M.K. Mehta,
Phye., Rev, Letts. 25(1970)457.

11, Detailed Analyses of the 7Li(p!2§)ﬁHe Reaction

- A.K. Jain and N, Sarma - Nuclear Physice Division - Phis



reaction 7Li(p.pt)4lle hag been analyeed using completely
antieymmetrized clucter model wave functions and distorted
wave 1lmpulse approximation (DWIA). The inter cluster wave

function ueed has an exponential asymptotic behaviour

correeponding o the ¢ -t e=paration energy. The ca1Cui§%;
tiong reproduce both the magnitude and shape of the angulggw‘
correlation da2ta at 156 MeV. It is very encouraging %o note
that the rame formulation fite the data at 55 MeV as well.

No free parameters are introduced in these analyses.

12, Model Stwdies on & Half GEV cyclotron - A. Jain

andi A.S. Divatia - Nuclear Physice Division - A simple

analytical technigue for shaping the contours of AVF cyclqtréh

gectors developed earlier(1) has been tested by desigﬂiné
ani constructing an electron analogue of a high energy pf&tdh TR
cyclotron., Since 255 Kev (% mgcz) electrons have the same

mase increase 28 470 MeV (2 mch) protons} an eleciron

cyclotron presente equivalent high energy proton cyclotron

orbit stability problems. The epiral sectors designed and
congtructed foxr the elettron analogue were fixed to the pole
piecee of a 30 cm diameter electfomagnet. The median plané.ﬁ
magnetic field B(r,9) of thie electron cyclotron magnet was )
measured using a Hallwprobe. The field was emoothened by thef;i:'
method of least squares. The orbit-properties‘under npgratiﬁgiS'
conditions were then obtained by a Runge?ggtta numerical inte-
gration of twelve simultaneous différential equations of motion

in the measured field B(r, ©) by a digital comguater, ueing the
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orbit code ORB1T. The exact orblt properties of thise ¥ mez

eyclotron are compsred with those predicted by the design

theory.

i» A. Jain and A.S. Divatia, Proe. of NP and 3S5P
. Sympoaium, Magural 1970, Vol £, 2.579.

13, A PFast Neutron Time—of-Flight Spectrometer for use

in Neutron Gamma Ray Coincidence Expe:

L]

iments - H.L. Raigoowanel
and M.A. Eswaran -~ Nuclenr Physics Division - For usge in
ﬁeutron gamma ray coincidencsa experiments in nucldar reactions
a fagst neutron time-of-flight esectrometer arrangement has

been set up. . A plastic sciptillator mounted on XP1040 photo-
tube 1s used fou newtron detection and Nal{Tl) scintillation
counter Ls used for gamma rays. The main part of the system

is a transistorieed time-to-amplitude convertor which is built
based on the circultry publifhed in reference (1). This in-
corporates in addition to the time-to-amplitude convertor, a
fast coincidence arrangement which triggers the T.A.C. enabl-
ing the timesorter to be operated by only the coincident evente
Ueing neutron gammavray‘coincidences from the reaction 9Be
(oC,nY)uC from Am— ©C -Be source, the performance of the above
'eyeteh hag been checked employing various fli@lt paths. The |
usefulness of thie system in general coincidence experimente

for recording random and true »nlus random specira simultaneouely

ig also studied.

1. R. B. Tomlinson and R.L. Brown,
IEEE Trans. on Nuc. Sei, April, 1964 p.28.
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14, A New Plastic Track Detector - D.K. 3004 - Nuclear

Phyeics Division - Charged particlee travereing an insula-

ting medium leave a radiation damage trail which can, often,

be selectively attacked by a suitable chemical reagent to
produce tracks vieible under an optical micreoecope. Several
golid state track detectors'such as mica, glasses and

plastics have been developed and ugsed extenzively. Lach
Getector ig characterised by a critical energy loss rate
(dB/dx)-orit below which no tracs are registered. Thus nost

of the detectore proposed eo far could record ions heavier
thanol-particles. We have developed a new plastic (Jellulues
triacetate) detector capable of registering protons of ene rgy

ae low as 50 keV. The response of this detector t04400,306,
200, 100 and 50 keV protone; 5.48 MeV, 400 and 200 keV al-h=z; 3
300 keV ¥* ions and 300 keV kKrt ione has been studied. The
diameter of the tracke is found to increase with etching time
(6N NaOH at 60°C) and with dE/dx of the incident particle.
It is shown that the detector possese rather good partlicle
identification characterietics which make it suitable for =

whde range of applications in nuclear physics, solid state

physice and astrophysice,

15, High Resolution Si (Ii} Spectrometer and ite

Analytical Applications - Madan Lal and 5.5. Kapoor - Nuclear

.Phyéics Division - A high resolution multichannel x-ray spectro-
meﬁer employing a cooled 30 me x 3 mm S1(Li) detector and o
caoled FET preamplifier in the charge censitive mode, hes been



set up in thie laboratory. The present energy resolution

of the system corresponde to about 400 ev and efforts are
being made to improve this resolution further. The various
factors, crucial to the attainment of high resolution will be
discuseed. The present energy resolution is good enough to
discriminate K x-rays of any two 2adjoining elements of Z2 > 20.
This set up is now being used for rapid,; nondestructive
simulfaneous analyeis of all the clements (z » 20) in any
given sample. Several new areas of agplications to which

this set-up can be put to, are being studied.

16, Second Order Spherical Aberrations due to a Dipole

Magnet -~ N.C. Bhattacharya, R.G. Sethi, R.K. Bhandari and
A.S. Divatia - Nuclear Physice Division - Spherical aberra-
tione due to radial and axial divergences are the most
important for a dipole magnet in a beam optical system. They
have been .calculated including the extended fringing field
effect in the most general case i.e. with non-normal entry
and exit and non—identicai curvatures at the two faces of

the magnet. The computation hae been done according to Brown's
formulation of second order matrices for various elemente in
e beam tranegjort system. It ﬁas‘heen shown that other para-
meteis remaining constant, these aherrations are linear
Junctions of the curvatures at the two faces. Expressions

have been derived for the radii of curvature required to

eliminate them.
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In the epeclal case of normal entry and exit,
identical radil of curvature, relationship between the radii
of curvature and the field index n has been presented graphi-

cally.

In the case of the analyzing magnet for the 224 cm,
Vériahle Energy Cyclotron, having field index n = 4 and normal
entry and exit, the sum of the radial aberrations due to radial
and axiél divergences is independent of the radii of curvatur.

and hence it'is impossible to eliminate bhoth the aberrations

eimultaneously.

17. Lffect of Magnating Field Errors on Orbit Properties

in Oyclic Accelerators ~ A Jain.— Variable Energy Cyclotron
Project - An orbit code for finding =tabllity progperties of
equiiibrium orbits in cyclic accelerators has been developed.
The twelve firet order simultaneous differential equations

of motion described by Gordon and Welton®')

are numerically
integrated simultaneously by a four point Runge-Rutta process
in the measured magnetic'field B(r,9). Threé versiong of the
code are gvailable: The input magnetic field is given i) on =«
polar grid, ii) ae 2 table of fourier co-efficients and iii) ‘v
an analyticallform. The merite of the code and some recent:
applications have been deseribed. It 1is theoretically
difficult to correlate the errors in the measured field b(r,0)
with the final orbit properties. The problem has been studied
‘numerically with the orbit code by deliberately introducing &

known statistical error in an otherwise smooth fleld B(r, 9).
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The effect (on orbit properties) of neglecting higher
order t~rme in the fourier series representation of an

azimuthally varying field has aleo been studied.

1. WM. M. Gordon and T.A. Welton, ORNL-2765.

13. Measurement and Evaluation of the Fringing field

Bffects in A 2 CM. Quadrupole izgnet - R.C. Sethi, A. Jain

and A.3. Divatia - Nuclear Physics Divieion - To evaluate

the fringing field effectg of the quadrupolé magnet for the
224 cm. Variable Snergy Cyclotron, a jig has been constructed
to mep the field of a 2 cm. aperture gquadrusole magnet,using
& Hall-probe. The magnetic centre of the magnet has been
found'graphically. The field gradient in the fringing field
zone  and inside the magaet has been mapped. Non-linearity

of the fileld gradient and deviation from the ideal fisld
gradient have been studied ae functions of current and radiue

of sperture.

Pringing field effents have been measured in terme
of change in length of the quadrupole magnet. The variations
of thie'change in length have been obtained as .functions of
current and radius of aperturs. Thé exact trajectory of e
charged particle through the actual quadrupole field (frin-
ging+main) hae.been p;aced pumerically and the aberration
hasg beén caiculatedvand comparéd with the hard-edge model
approximation. The whole date has béen gmoothened by the

method of least squares. -



19. Meam Dynamic Stability Studies for the 224 Cif

Variable Energy Cyclotron - A. Jain and A.3. Divatia

= Nuclear Physice Division -~ Given the input wmasnetic field
B(r, 8) for a specific particle and energy in a cyclotron,
the variation of the betatron frequencies (Y% and V. ) with
*he radius, the most important Arbit stability charicteristic,
can be computed exactly by orbit integration codes. If the
beam ie tc remain stable, this variation of'Vr and Lﬁ
ghculd not cross & "resonwce" on the V¢ - ¥z graph

throughout the acceleration history of the particle.

The orbit properties for the centire spectrum of
particlee to be accelerated by the variable encergry cyclotron
have been computed and mapped. Important conclusione based
on these beam dynamlec stablility studies are discucced. It
12 found that the present maximum protop energy which ie
60 MeV could be raised to only 70-30 MeV, when we strike the

Vy - VZ = 1 linear coupled resonance. With the present
gector shapee, vertical beam stability also vanishes after
this energy. It appears possible to achieve a muximum energy

of 130 MeV for protons orovided the sectors are redesigned.

20 Radial Motion Studies in the Central Resion of the

224 cm Variable Energy Cyclotron - R.X. Bhamdari, K. C.

Bhattacharya and A.S. Divatiz - In order to achieve good
extraction efficlency in a oyclotron, it is neceseary to
have well centred orbits and high phase space density at

the entrance of the deflector. These conditions are met



primarily by prooer positioning of the i>n source and the
puller electrode in the central reglon vhere the electric

fisld plays a domant role.

Particle orbits and orbit centrs points have been
caleulated to determine the effect of the central region
parame ters -~ ion source position, puller clectrode position,
suller slectrode ansle, initizl radial divergence and the
magnetic field on the radial motion of the particles in the
median plane, using the progrum PINWHEEL, obtained from

Berkeley and adapted to CDC-3600 comaputer at TIFX. The
neczscary electric potential distribution in the central
rezion has been measured by the électrolytic tank method,
using a half scale copper m>del of the central region,
incorporating the ion =ource, the juller electrode and the
dee. The potential was obiained on an X-Y grid in the median
plane using Type 547 lTektronix oscilloscope. Jdbsolute
accurac; in voltage measurement a2t any point on the water

eurface iz + 5.

313r(p,nl'

7948V ¢, neagtions - Y.K Agarwal , C.V.K. Jaba , M. G.

21. Conversion ilectran Studies Following 79,

Betigeri, S.M. Bharathi , B. 1Al and N.G. Putbaswamy

-~ Huclear Physics Division -~ The low lying stutee of 79’31Kr

* Zermanent addrass : Tata Institubte of Tundawmental
desearch, Colaba, Bombay-5.

**  Presently at : Sektion Physik der Univereitate
ilunchen, B046, “arching, West Germany.

#xx  Permanent address : Department of Physice,
Bangalore University, 3angalore-1.



isotopez resulting from 73,8

1

Br(p,n) reactions at Ep= 5 MeV
have been investigated using 2 six-gap /6 -gpectrometer
and Ge(Li) detector. Conversion coefficients of transitions

Involving levels upto 532 keV in '“Kr and 395 keV in  Kr
have been measured and the corresponding multipolarities

are assigned.

22. Critical Pacility of the Puleed PFust Laactor

- P.K. Iyengar, K. Chandramoleshwar, S.K. Napil, T. R,
Krighnamurthy, V.R. Nargundkar, C.3. Pasupathy, A.K. lay,
S.N. 8S8eshadri, M. Srinivazan and K. Subba Hduo - Nuclear
Physiés Divieion - The paper briefly describes the salient
features of the Critical Facllity of the proposed Pulsed
Fast Reactor. The criticnl facility is the firet Indian

Past Reactor and is located at Trombay.

The eritical assembly has a three litre I-‘uO2 Core.
Melybdenum ie used as axial reflector and copper and iron
hlocke are used ag radial reflectors. Free fall of the core
in addition to the ejection of molybdenum safety rode forme

the main reactor protectiosn feature.

Neutron detectors distributed in andaround the
assembly provide the neutron level information for reactor
gontrol. Coarse and fine control rods are availabl e for

reactivity adjuetment.



: 13 ¢

23, Kineticg of the Pulsed Fast Reactor Critieal

Assembly with Temperature Feedback .- 3. Das and .Srinivasan

« Nuclear Physics Division ~ The kinetic response of the
Pu0, fuelled pulséd fast reactor critical assémbly to ramp
reactivity lnpute in the range of 10 £/sec to 10 $/sec haa
been studied in connection with the safety evaluation of the
eyetem, The presence of even a small but prompt nesative
temperature feedback coefflelent of reactivity ie shown to
play a eignificant role by ineressing the time available foxr
the 2afety system to act. ILstimatee have aleo heen mads of
the time epreade in the melting'of the various fuel pins of
the core in the event of a hypothetlcal prompt excursion

inecident,

24, D.C. Channels For Control of Paet Criticality-

Pacility - V.A. Pethe, Rirhi Kumar, A.A. Patankar, N. C,

Rathod, M.D. Ghodgaonkar and S.A. Gogate - Electronics

Division - Three types of direct current channels were devels wad
and tested in Zerlina. All the channels use silipon devices

and use function block type of construction. Two complete
channeis required only 53" x 19" panel space. All the presget
controls are inéide the function blocks whereas the output of

the blocks can be monitored from the front panel select ewiteh,

Current amplifiers can sense 10"13 amp, Period Meter

had a variable response time from 10 sec at 10"11 amp. to

0.6 sec. at 1074 amp .,
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Phe chanpele (Linear, log-Bafety and Period) wers
tested in Zerlina. The resulbs clearly indicate that overlap
between pulse and D.C. channelz is more, indicating that these
chaunels respond at low flux levels. Period channels are
immune to outslde »>ickupe inspite of good response over a yery

wide dynamic range.

25, Phveice Desirn dAapecte of a Pulsed Fast Reactor

= V.R. Nargundkar - Nuclear Physice Division ~ Preliminary
physice design aspecte of a 50 Kw aircooled, reflector
pulsed fast reactor have been considered. Assuming the basic
parameters ‘1 , ol , U andéthe pulee width @, peak power Pm,
background powsr Po, maximum prompt reictivity € mo etec. are
calculated. The criteria for stable operatinn and control of

the reactor are analysed.

Heat transfer calculationz have been done to estimate

cooling rejuirements and maximum fuel temperature.

. The information generated hae been found useful in

the deeign of the critical facility of the pulsed fast reactor.

26, Calculation of Keff for Bare Cylirder and Hexapgonal

Geometries - B.K. Godwal, K. Subbukutty and S.B.D. Iyenzar

-~ Nuelear Physice Divieion - It is known that Xeff of a
system depends on the geometry. In order to investigate this
dependence on geometry, calculations of Keff for bare cylinder

and haxagonal geometries have heen done by Monte Carlo Method.
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27, Bxploitation of Informition Content in Yecond ilowment

of Count Hate During Approach-to-{ritical lxperiments

- M. Srinivasan, K. Subba Ra20, T.E. Basu - Nuclear Phyeics
Divigion- The average count rate of 2 neutron detector placed

in 2 multiylying asdembly has been used traditionally ae a

<

meacure of the zuberitical multizlicztion of the system. A
plot af inverse counte versug fuel loading hagz indicited

the eritiecal dimengione or loading of large heavy wabter power
reactore down to the emalleet fast criticenl ‘ascembly. Ilowever
the basic drawback of the inveree counts me thod remain namely
that the constant of proportionality between A Keff and
inverse counte ie unknown. During the intemediate etapes

of the apsroach-to-critical experiment for example, the exact

keff of the system is not knowan.

The feasibility of deriving the absolute degree of
suberiticality and other useful reactor parameters by
exploiting the information content in the esccond moment or
gtandard deviation of the count rate of the detectors have

been explored.

28. Maximieation of Desired Activity Against Interfering

Activities in Thresh>ld Reactions - 0. P. Joneja, D. V. S,

Ramakrishna and M.P. Navalkar - Nuclear Physics Division

~ The study of fast neutron flux ané spectra in reactors usimg
threshold detectors requires the measurement of reaction rates.
The reaction rates are generally obtained by ohserving the acfiw

vity of the product nucleus of a thresghold reaztion. Thus the



accuracy of flux measurement demands un the Yuovledse of the
dleintegration rate of the desired activity. JApart from the
counting statietlics and low energy gunma counting in a decay
scheme, interference due to impuriti=¢ in the irradiated gamnle
2120 presents dlfficulties. A method baszed on maximisatidn oF
derired activity against interfering activities has been
desecribed with gpecinl reference to detectore which are
cqmmonly employed for fast neutron flux 2ni epectrum measure-

ments,

29, Neutronic Meagurements 2roiosed ia PFust 3reeddr Test

Reactor -~ R. Shankar Singh,- F3IR Design Group, leactor
Research Centre, Kalpakkam, Ifamil Jodu = Certain neutroniec
measurements nea2d to be performed whon a reactor is brought

to firet criticality and before it is taken to full powsr,
These include fhe neutron spectrum and flux meacurements in
various reglons of the reactor in terme of differcnt resction
rates and spectral indices ete. TPor Faet Brecder Test Reac:
(FBIR) the objecti vee of such measurcmente, the typeu of
measurements, the special apparatus required for them, %the
different kindes of neutron detechtorw required and the expeci::

resulte from them, are analysed.

30, Mensurement of Past Pission Hatioe in Hitural UO?

e

Gluzters - H.K. Jain and V.C. Deniz - Reactor Znglineering

R It ) g .
Division - The faet fizsion ratios, CSES were measured for
7, 19 and 37 - rod U0, clusters with D0, air, H,0 and poly-
styrene moulds as "coolant" in Zerlina reactor. Ihe measure-

ments were made by comparing the fission product gamma ray
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activitieé of depleted and natural uranium foile irradiated
together inside the experiment?l cluster, The calibration

40

factor P{t) was determined by measuring La] 1.60 eV

fission product gamma ray activity.

The details of the experimental technigque and the
method of analyeis, including corrections, are analysed.
The experimental results are compared with thcoretically

caleculated valueg using the computer code EP3ICH,

31. Inverse Kinetics Analysis of Power-Time Irace Data

of Heavy Water Reactars - il. Srinlvasan - tuclear Physics

Division - The long half lives of delayed photo neutrons
has been a hindrance in reactivity calibration experimen ts
hased on gtable perind measurements, in the case of DZO
moderated resactor syetems. With the availability of large
fast dizital computers it is now poszible to dispense with
the congept of asymptotic period and inhour relation and
deal directly with the basic reictor kinetic equations in
the analyeis of experimental data. 1In this approach the
experimentally recorded reactor neutron level variations is
analysed ueing a computer program to yield the input re-
activity driving funetion. The advantages of this technique
inthe context of DZO reactor eystem are studied along with

- 8ome experl mental results



52. Neutron Scat tering Croes Sectlon for Tiquid

Methane - K.R. Rao and B.A. Dasannacharya - ¥uclear Phaycics
Divieion = The differential scattering cross srctinn for
neutron scattering from liquid me thane hag been meazured
uzing 4.1K neutrons at CIRUS for scattering wulez in the
range of 15° to 909, A theoretical model in which simple
fiffusion and hindered rotition characterised dynimica of
moleculeg in the 1liyuld, gives fairly good arrecment with
experimental results. Hdowever the data had nut been
corrected for multiple scattering and there werc zoms
diserepancies. In thiz work, the multiple scuttering In

the liguid corresponding to geometrical comditione of the
experlﬁent hae been studied. Thne intenslty ratio of wccond-
ary to primary ecattering ls found to wvary from ahout 9.5

to 0.3 for seattering angles 30° to 90° in the 1inelugtle
region for a specimen of thicknese 0.1 em. When thie
correction is takeﬁ into aceount the asreement between
experimental data and theoretical resulte ie improved
stanificantly. Crosz gection correeted for multinle soatter-

ing ie obtained.



B. DPAPA INSTITUTE OF FUNDALZITAL AUUoadlH, BOwBAY-5

1. inilosue States in 15QL,13F pe)| 319 -~ W.l. Gunye
and C.5. Warke ~ The analoxne stises in 130, 19F and 319
ars gtudied. Rewulte in multivhell comfisuration space
are compired with those obtained frum ehell-modes culeula-—

tiong and with the exnerimwental Jdata,

2. Spine of the Towlr ing

avirls in S~ 3, Inl and

Baldev 3ahal - The levels in Ge hive heon investiated
. 15.. ‘ . . S

by 75na(pn,'ﬁ) Sue reaction,  The ansular digstreivutinn of
varioug ground etate and ecaceade uona-ray transitioneg feom
, ; 215 10 [Pde have heon meisured por Ehe i
the low lying levels in Je have heen aesured newr thelr
raggectlve thregholda. Uusinz the Hsuser-Peshboch formalien
of sbatistical theory »T nuclear re aotiong, the woinu of

75..

gome of the low-1lying levels in de have been detogaiaed
from the anisotropies S2zcrved in the anml .« disteibublion

of corresponding tranglbiioms.

3 dyperfine Nields of ne in Fereoma-achic (1G0T - R.C.
Chepra and P.W. Tandon - Hyperfine ficld of-As in "L host
hie heen mezenred using the Perturbed Anzular Correlation
technique. Radioactive 'SSG wae implaated in H1 uweing a maes
geparator. The 121-280 keV gamna-gamme ciscade was ugad in
the measurement, Lhe anenlar correlation of this chwende wac
measured using 1 20 ce Ge(Li) - 2" x 2" Wa(fl) coincidence

avatem, which gave A2 = ~0.32 + 0,03 without correcting for
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geometry., The quantity 'R' was measured with detectors

kept at 135°, in a polarising field of 1.2 KG provided hy

an electromagnet. The results dbtained are R = 0.027 +
0.007, &rT = 0.026 + 0.007 and Hyyp = 41 + 13 KG. lieasure-
mente on other ferromagnetic hoests are 1n progress,

117Sn

a, The 158 keV Level 1n - R.C., Chopra, R.R.

Hogangdi and P.N. Tandon - The half-life of the 153 keV

level in 17

Sn hae been measured %to be T1/2 = 0.32 + 0.02 ns
using delayed coincidence technique. <The angular correlation
of the 560-153 keV gamma raye through this level is measured
to be A2 = -0.03 + 0.03. Meussurements for the magnetic

moment of this state are in progreov.

239 259

5. Decay of Np To Pu - K+P, Jopinathan, A. P,

Agninotry, P.N, Tondon, H.U. Jain and S5.B. Patel - The gamma
gpectrum of Np239 hag been studied by a 20 cc Ge(ILl) detector.
The Np239 wag produced by irraditation of natural Uranium in
the APSARA reactor at Trombay followed by chemical separation
in carrier-free form. The energiee (and relative intenéities)
of the weil resoived gamma rays were found to be 61,46 keV (18},
106.14 keV '636), 209.8 keV (29),228.2 keV .(100), 277.6 keV
(115), 285.5 keV (6.5), 315.9 keV (13), and 334.3 keV (16).
Angular correlation measurements using both liquid and solid

sources gave resulie in agreement with each other, <2he
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weighted mean values were:

Cagcade A2 A4
106.14 - 228.2 keV -0.02% + 0.005 . +0.010 + 0.007
106,14 = 227.6 kaV =0,0080+ 0.0037 +O'0037i 0.0070

After correcting for the contributions from interfering
caecades and assuming that the 506,14 kaV tranazition i purc
11 the analyeis of the results gave the 82/M1 mixing rstios
of the tramsitions : O 228.2 = -0.22 + 0.06 and & 277.6
= +0.21 + 0.02. The hall lives of the 391.6 and 235.5 keV
levels were meamured by means of a time~to-pulse helght
converter and were found to be 192 + 8 ns and 1.12 + 0.06 ne

reepectively. Further work 1s in progress.

6, High Resolution Study of Transitions in 144Pr - K.G.

Prasad and A.K. Bandyopadhyay - The gamna-ray and conversion
electron intensities in the decay of 144Ce 14450 pave
been deduced using a high resolution Ge(Li) detector and a
double focuseing beta-ray spectrometer. The K-conversion
coefficient and the L subshell ratios of the 80 keV translt:.
lhave been determined accurately. The implications of these
results on the multipolarity of the 80 keV transition are

analysed.



Te High Rezolution Intcrnal Conversion lessureme plu

1778 png vo' 7 - K. P. Copinathan, A. ..

in the Decay of Tu

Agnihotry and 5.B. rPatel and M.C. Joshi, University of Dowmlzy,
Bombay and M. S. Bidarkundi, I.1.T., Powail, Bombay - The

177w
internal conversion electron spectra from the decay of Ta '’

and Yb177

have been studied by a double--focresing electror
gpectrometer at a resolution of 0.1%5, The X conversion
noefficients and the K and L subslell cunversion ratios were
determined trom the measurements. Transitions of energy
66.1 and 83.8 keV wexe found to be E1 from the L subshell
conversion ratios., The B2 contente of the intraband il1+12
transitions as determined from the L subshell ratios are 3
10,531 keV {10%); 128.6 keV (15%); 15%.3 keV (9:4); 204.1 keV
(114); 214.5 keV(35%); in the K = 9/2* (624) band ia 217
112.95keV (90%) in the K = 7/2” (514) band in HE 115 121.63
keV(23%) in the K = 7/2% (404) vand in Lu177; and 138.4 keV
(3%) in the X = 9/27 (514) etate in L' 77 was found to be
weakly excited in the decay of Lu177m. The results are

analysed with reference to the rotationzal model of the nucleu.

8. Penetration Effects in Internal Conversion of Tran-

177 177 . , )
sitions in ILu and Hf - K.P. Gopinathan and A. P.

Agnihotry - Internal conversion coefficients of the hindered

17 and Hf177 have been measured with an

E1 transitions ih,Lu1
electron spactrometer at 0.1% resos tion and a 20 cc Ge(Li)
gamma ray epectrometer. The experimen tal conversion co-
efficients are given below. The theoretical valuea for Kt

!
3
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without penetration effectz are given in purenthesis.

a (4

E  (kev) I L, L, L

77 ) y
Iu 0.44+.040 0,102+4.010  0.041+.2054  0,005%+,0008
150.4 (0.100) (0.011) (0.00228) (0.05245)

1 —_
me' (1 - 12.442.7 1.36+.45  0.24+.22
55.14 (0.125) (C.05:3) (0.074)
N , _ T AU
daf - 0.11d+.01) 0.0354.018  0.030+.16
T1.7 (0.071) (0.026) (0.031)

HE''T  0.052+.0015  0.0111+.0004 0.00304.0004 0002574000
208.32 (0.046) (0.0063) (0.0009) (0.000y)

Hf1(7 0.166+.016 0.0425+.005 0.0175+.007 0.0145+,008
321.4 (0.0155) (0.0013) (0.00024)  (0.0002¢2)

From the analysis of the results, allowing for uny K2
admixture, the penetration nuclear matrix elemsnts ars deter-
mined and discuszed in terms of the structure of the levels
involved.

186,, 136,133

9, Blectromagnetic Transitions in W, Qs - B.ide

Subba Rag - In view of the current interest in truinsitional
and vibrational nuclei, branching ratios of ¥ -rays from

the 2'+ levels in '00+183

Os are meuasured with u Ge(Li) spectro
meter. These are found to be lower then the corresponding
Kumar-Baranger theoretical predictions by & factor of abm’b

3 while they are in good agreement with the earlier Davydov.

Filippov and Javydov-Roetovski non-axial nuclear nwodels.
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The ratio c¢f the amplitudes of multiples mixture, (E2/m),
of the 630 keV transition ia found, from the 630 keV ~»137
eV Jdirectional cérrelation, to be + 16724 in agreement
with both the above nucleur mod2ls ( ]14.6] )‘6'$nd the
microgcopic theory (+14.7). The two pure X2 transitions

136Os)have been of

of 122.5 keV (186W) and 137.2 keV (
continulng intereat, for their internal conversion ceeffi-~
cients. lere, K, L, Lyy Ls M and (N+(0)+P1) conversion
coefliciente of these transitions are determined with an
iron yoke double focussing /3 -ray gpectrometer and ave ﬁund

to be in good asgreement with the ilmproved post-1968 theoretic

theoretical calculations.

10. Be ta-Gamma Circular Polarization Correlation in
lfBPm - H.C. Paihl and €.K. Kitra - The beta-gamma circulur

polarization correlation of 102Q keV beta ard (915 & 1465)

1489m wag measured.

keV gamma-rays in the decay of 5.4 days
The meusured asymme try parameter i, the Fermi matrix element
MF and the 1sospin impurity coefficient OC which acecounte
for the Fermi matrix comronent in the allowed mixed beta-

decay are:

= 0.14 + 0.03
My = (1.46 + 0.48)107
= (0.29 + 0.09)107%



C. SAHA INSTITUTE OF NUCLZAR PUYSTUS, CALCULIA-T,

1o PAC 3tudies on the 80 KeV 5~ State of 144}?1’: - 3.K.

Sinha and R. Bhattacharyya - The rotation of the angulsy
correlakion pattern of the (53-80) keV cascade of 144?: has
been detected under an applied magnetic field of 21 X gaussa.
I'he amount of rotation is W T = 0.08 + 0,05 radian,

Further studies are in progress,

2. Complex Angular Momentum Methods PFor Composite

Particle-Nucleus Elastic Scattering - B.K. Satpathy,Sambalpuy

University, Sambalpur, D.K. Mishra, Ravenshaw College, Cuttac:
and S.K. Samaddar -~ Regge-Type representdations for the scatte -
ing amplitude, deﬁeloped earlier are used far the study of
elastic scattering of 3He and triton from nuclei. The pole
parameters are dctermined taking optical potential parametere
ag input., Calculated cross sections are in agreement wiih

exper iment. The epin and parity of a few levels of the com

pound nuclel are predicted.

3 An Exact Description of (p.p) Reaction -- 3.K. Samadd: -

and Suprokash Mukherjee - The distorted wave Born approximat’
may be considered as the only practical method for the analys:-
of direct reactions till to-day. Unfortunately, though it i«
widely applied,.clear understand ing of the theory has not yet
-been poseible, Dodd and Greider attempted a: formulating e



integral equation with the DWBA amplitude as the inhomoge-
neous term and pointed at certain formal difficulties for
ite convergence. We have found that their equation is
erroneous. Using the projection operatar technique of
Feghbach, we have written the exact (d,p) reaction ampli-
tude which has certain interesting featurds about (1) the
distortion of the outgoing proton and (ii) the contribution
from inside the nucleus. The equation also helps in under-

standing the DWBA.

4. Interpretation of 2OGPb(t,p)aoan deactions in
Terms of Particle-~Core States in zost - K. V. Chalapati
Rao -Igo et al. have recently studied energy Evels in 208Pb

206Pb(t,p) re-

up to an excitation energy of 8.5 ieV though
actions. The (t,p) reaction ie known to be sensitive to

the two-neutron particle correlatione in a nuclear state,so
muost of the levels excited are expected to have 2p-2h struct-
ure. We have attempted to unaerstand these levels by coupl-

ing the two neutrons outside 9%pph to the vibrations of 206,

core. This is an extension of our previous calculations on
207

Pb where we studied the positive parity states excited in
206 ’

Ph(d,p)207Pb reaction by coupling a neutron in the 126-
184 shell to the 29°pb core. The two neutrone are assumed to
interact through a surface-delta interaction whose strength

is fixed by fitting the gnergy levels of ZIOEb, The strength

of the particle-core intefaction is chosen to be the same as
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the one used in our calculation: on 2O7Pb. The results of

the calculations are in fairly good agreement with experiment.

5. A Study of the Properties of Jon Beum From Duonlas—

matron - D.XK. Bose, S.N. Yengupta and B.0. Nagchaudhuri

- Extraction of ion beam from a duoplaamatron ion source
has been qarried out ueing a modified extraction system.
The properties of the extraction system and the results of

beam emittance measurements are studied.

6o Nanosecond Pulsing For nlectrostatic idccelerator

- B. Sethi, V.X. {ikku, H. Singh, S.C. lukherjee and S. K.
Mukherjee ~ A nanosecond pulsing system for the terminal of

a Cockroft Walton accelcrator is described. The system
congeists of an r.f. ion source followed by a gapy Eingel lens,
Two pairs of deflection plates are mounted in quadrature
inside the lens aseembly and a phase related r.f. voltage At

a frequenty of 6,5 Mc/s is applied to the two paire of plates
The “c=m gpot moves in an elliptic path and crosses a choppin
aperture once in each cycle. In a bench test the beam bursts
of a few nsec are received in a wide-band Faraday cup matched
to a 50 fi.coaxial cable, and observed on a gampling oscillo-
scope. The burst duration at the collector is also calculated
using eimplifying asssumptions, and the performance characteri-

atics of the system are studied.
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7. L/¥ Electron Capture Ratio From Gamma-Ray ~ X-Ray

Sum Pfeak In Ge(Li) Spectra — B.K. Das Mahapatra - A new

meothod hag been developed for the determination of L/K

¢lestcon capture ratio from the spectrum obtained with a Ge(Li)
Jetector. In this method PK s the probability for a K-elecw
tron capture to take place ie evaluated from a quantitative
analyeis of the gamma-ray - X-ray sum pezk observed with the
detactor. With the PK thus evaluated and the known correct-
fons for captures from higher shells, L/K capture ratio is
readlly determined. The ohserved L/X capture ratio in the
decay of 133Ra 18 found to be in good agreehent with the
recently reported work. Also the total L/K capture ratio in

152

the decay of 12.4 y. Eu lg measured.

199

B. Half~Life of the 208.1 keV Level in Hg and the

Internal Conversion Coefflcients of the Transitions in 199Hg

- H. Singh, 8. Sethi and V.K. Tikku - The half-life of the
208,1 keV level in 199Hg has been measured by the delayed
coincidence set up. A value of 70 + 15 peec 1s obtained.

The ¥ ~transition rates deduced from our experimente, on com-
parison with Weleskopf s.p. estimate reveal that the M1 part
of the 208.1 keV transition 1s more retarded (retardation
factor, ™ = 60) than the 49.9 keV transition (Fw=16). These
resulte, the B(E2) values, and also the comparison of the
experi mental andvmo&el dependent values of magnetic moment

for the first excited level in 199Hg, are seen as an evidence
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for the core particle model description for the execiteqy
levels in this nucleus.

43

9, Decay of ""Sc¢c -~ H., Singh, V.X. Tikku and 3. Sethl

- The disintegration cheracteristice of the 44 h 48Sc
activity have been studied by uese of high resolution Ge({Li)

detector. TIrradiation of specpur vanadium metal powder(!ﬂv9

99.75%) 14.7 MeV neutrons givee, in addifion to the 44 h
485¢ activity, » 3 h activity also. The 44 h S5¢ activity

decays with the emission of 174.9, 985.3, 1038.6, 1212.7 ani
1313.3 keV ¥ -rays. The 1212.7 keV Y-ray represents the

croseover transition between the 3518 and 2295 keV levels in
48?1. The 3 h activity appears to belong to an isomer of
488c°

4

The measurements are also carried out by producing
8Sc activity from the irradiation of specpure titanium
metal powder with famt neutrons. Based on the singles and
coincidence measurements, a2 decay scheme of 4850 18 propoges

10, A New Level in 67Zn = D. Basu and P. Sen - The decay

of 78 h Gallium 67 to Zinc €7 was studied with a high resolu

1) detector and a 4096 channel analyzer. Besides

e

tion Ge{
the gamma rays at (91 + $3), 184, 209, 300, 393, 394,704,795
888 keV energles, & new gamma ray at more gamma rays at T00
and 791 keV are present. A new level has been proposed in

the decay scheme.
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11 Decay of “'Zr and “'Nb - V.X. Tikku, H. Singh and

B. Jethi - The decays of the 17 h 97Zr and 72 min 97Nb have
been studied ueing high resolution Ge(Li) detector and 4096
channel analyzer. The 9722 source was produced by the

irradiation of enriched 9621‘(85.25-}%) at Cirus reactor at a

neutron flux of 5 x 1042 n/sa. cm. sec. for 2 days. In

]

addition to the previously reported Y -rays of °'Nb and 2 Mo,
new }'-rays at 805.6, 1018.1, 1026.7 and 1361.0 keV energies

are observed, and found to decay with the 17 h half-1life of
97, '

2r. Based on thece measurements a comdined decay scheme

917 97

of Zr and Nb is proposed,

]
12, Decay of 1"'61 - B.P. Pathak and M.L. Chatterjee

) 126
- The decay characteriatice of 13 d 2bI have been reinvesti-

gated ueing Ge(Li) and scin-tillation spectirometers. 4 prev-
louely unreported 'K —ray of 55 keV has been observed. The
existence of low intens ity k4 -rays of 1377 and 2044 keV hsae
been confirmed by uaing a 20 on’ coaxial Ge(Li) detector. An

improved decay scheme of 1261 is proposed on the basis of the

present study.



D. ALIGARH MUSLIM UNIVERSITY, ALIGARH

i On The Shell Effects in (n,2n) Reaction Crose

Sections at 14.8 MeV - J.P. Gupta, Raj Kumar and R. Prasdad

- Presence of shell effects in (n,2n) reactions at 14.8 MeV
have been indicated by various workers. Hille and Dilg et
al., however, have recently shown the lack of avidenc of
ghell effects by plotting literature values of {m, 2n) re-
action cross sections against the asymmetry parameter (n-z)/A.
In a programme of crose sectlon measurements, (n,2n) reaction
croes sectlons for some forty four cases have been meesured,
Measured cross sections are compared with the orese sections
calculated from the emperical formula given by Barr et al.

. The ratio CG%P/ <raalg when plotted ageainet the proton number
1%Z', indicates the'presence of shell effect.

2. Some Calculatione on Wuclesr Level Spacings -~ A.K.

Chaubey and M.%L. Sehgal - We have done some calculations on
nuclear level epecinga. Lang and Lecoteur have given an
expression for epin indspendent level spacing:- Do X const

= (4AW/11)2 exp-(divA.W/‘l‘i)%° Using our earlier velues of D .
we have calculated the value of ‘constant’' in several nuclei.
1t was observed that this constant has got eome gtructure and
varies with number of neutrons in the terget nucleus, in very

interesting way,



t 38 3

3e A Calculation of the Real Part of the Nucleon

Optical-Model Potential - Q.N. Usmani end I. Ahmad -~ Hertres

-Fock density dlstribution has been used to calculate ths real
part‘of the nucleon optical-mpodel potential under the forms-
lism of Greenlees et &l. Radial distribution of ths c¢alsulated
poténtial is compared with the phenomenoclogical one, with @

view to highlight some interesting points.

4, On Inelastic Scattering of Neutrcns by Deuterons

- V.K, Sharma, D.S5. College -~ The distorted wave approxima-
tion 1s applied to the problem of neutron-dsuteron inelestie
goattering. It is assumed that the two body interaction is
of central type with Yukawa radial dependence, and the

Whéeler'e resonating group method is used to derive coupled

integro-differential equations.
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Gapma-Gamuws Angular Uorreletiosn Measurements im

08 = ;L. Narasimha Raju, P. Jegam, B. Vorma Reddy and

D.L. aaatry - The (631-137) keV gamme-gemme directional

correlation in 136

02 iz meessured with & sum poak eoincidence
v@cintillation speotrometer ueing both liouid and melid
goureea, Eha present correlation function im liauid sourse
is in good agreement with that reported by King ot al. The
pregent mezsurements indicate thet there is no attenuetion
of the correlation in solid source due %0 time dependent

pérturbatione.

2e .  Aogular Correlation Studies in Mercury =198
'=_K3Wénkata Rumana Rao and V. Lakshminarayenz = The angular

'éerﬁelmtion of the ozscade (676-512) keV. in the decay of
Gold-196 is studied, ueing high efficiency sum-pewk coimei-
dence arrangement. The resultant correletion pattern is

") = 1 - éo.a‘zz + 0.01 ;
; 0.143 § 0.006 2,

"&e@uming a 2 =ﬁ?2 —>0 sgpin sequence connecting the ceseads,

A (cos ©)
(coe 8)

}%h@ pr@sent correlation coefficientd ere uzed to obtain the
;ﬁgxiﬁg ratio of the 676 koV transition to be (0.85 2 0.06)0
J?ﬁélé@5mlﬁﬁ indieate monopols contribution and en cdmixture
vféf*ﬁarﬁicla @nﬁ‘aalie@tﬁve excitations in the 676 keV trawsi-
;ﬁieﬂ_ié Hg-198. Vibresion-liks wavefunctions fuenished by
‘@Q?Giﬁﬁ &:S&Eiﬂﬁiﬁ end Ialongo & Alagas for the 2% osates age



used and the mixing ratios are estimated to be 5.03 and
0.143 respectively. It ie concluded that the vibration-
like wavefunctions based on microecopic modela are nc¥

adequate for describing the second 2+ state in Mercury-198.

3. Exgerimental P-Wave Neutron Strength Functions and

the Optical Model - J Rama Rao, M. Sriramachandra Murts,

K. Siddappa and A. Lakshmana Rao - Experimental p-wave
neutron strength functione in about 40 nuglei in the mesw
regiop 60 < A < 200 are extracted from average neutron
capture crose sections determined at 25 keV. The e-wave
capture contributions in these croes sections are evaluated
and subtracted out using the s-wave resonance parameters
relevant to the keV reglon recently reported by Musgrovs.
The p-wave strength functione, so derived, together with
those of others, are combared with the optlecal model pre-
dictions of Buck & Persy and Fiedeldey & Frahn. In the 3p
resonance region, 80 <: A <: 120, there is good agreement
with Fiedeldey and Frahn's calculations where as in the
deformed region, 150 £ A < 190, better agreement is
noticed with Buck and Perey's predictions. Possible indics-

tlon of shell effects are also observed around A& ~~ 140 aps
200,

4. Modification of the Siegbrain-S8latis Dete Ray Spectiv-

meter for Data Gamma Coincidence.Studies - M. Ravindranath,

0. Narasimhe Rao and K. Venkata Reddy - An Intermediate image
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beta ray epeotrometer of the Seigbalm-Slatis type for
measuring beta gamma coincidence is developed. The guwmusa
are detected by & sodium-iodlde cryetal-68104 photomultiplier
assembly fixed in the fron pole-piece behind the eouréso The
Gelger counter on the beta side has been replsced by =
plastic scintiletor~68104 photomultiplier detector. The
affect of the magnetic fleld on the gamma photomultiplier

is eliminated using & compensating coll arrangement. Ths
shape of the 960 keV beta ftransitlon in the decay of Au-1Gg

hes bsen measured in oocincidence with the 412 keV gamme ray.

5o Internal Conversion lleasurements of PTrrunsitions in

?900a C. Narasimha Rao, K. VYenkata Ramaniah and K. Venkata

59Fe have been

Reddy - The conversion lines in the decay of
gtudied by meane of an intermediate image beta ray spectro.-
meter of the'Sieghahn—Slatie type and relative conversion
electron intensities of the conversion lines of 141, 101,
334, 1092 and 1299 keV transitione have been determined wit-
a view to, determine the conversion coefficlents of the abov
trensitions. The relative photon intensities have been
obtained from the gamme spectrum using Ge(Li) detector,

The conversion coefficients are calculated relative to the

conversion coefficient of the 191 keV transitiom.

6, Determination of Conversion Coefficlents in 75Aa

- B. Mallikarjuna Reo, K. Venkate Remenish and K. Venkats

Reddy - The conversion electron spectrum of 75Aa has heen
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reinvestigated by means of an intermwediate image beta ray
spectrometer. The relative intensities and conversiun
coefficiente for the 121, 136, 193, 264, 279 and 400 keV
transitions have been determined. The relative convorpsicn
line intensities are normalised with the gumma intemnitlen
through the 264 keV transition.

1
7. conversion Coefficient Measurements 1ln 60Qy

~ K. Venkata Ramaniah, P. Mallikarjuna Rao and K. Venkuta
Reddy - The internel conversion coefflciente for the 299,
337, 682, 879, 960, 1060 and 1103 keV transitions in '°Opy
have been measured by recording the conversion electron
spectrum using a Siegbahn-Slatis beta ray spectrometer. The
relative photon intensitiee of M.A. Tudington et.al. have
been employed. The converzion coefficients are calculated

relative to the conversion coefficlent of 379 keV transition

8. Hadiocactive Decay of 76Ae ~ K.L. Narasimham, iM.N.

Seetaramanath and V. Lakshminarayana - The decay of the radi. .
active isotope 76Ae, produced by the (p,n) reaction on
énriched 7669, te studied using a 2.5 c.c. Ge(Li) detector
system 41 gamma rays are identified and thelr energies and
relative intensities are determined. The results are in
general agreement with thoee of Iizawa et al, Some gamma
rays observed by them are aleo seen in the present work but

did not follow the half-life. Four new gammas of energiee

733, 955, 1051 and 1383 %eV are observed in the present work.
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1. Ground State Spin Perity of 0dd-0dd Rare-Earth Nuold

= D.K, Gupta and P.C. Sood - Nordheim'e rules (1950) for
aseigning spin-parity to the ground states of odd-odd apheriocmil
ﬁuclei were extended to the deformed region by Gellagher and
Mosskowski (1958). Later detailed empirical studies brought
out freduent violations of weak rule of Nordheim, end modi-
fisation of the same was suggested by Brennan and Bernastein
(1960). During recent years substantial new data have become
available on odd-odd deformed nuclei. Accordingly we have
undertaken a critical examination of the validity of the
Gallagher-Moszkowski rulee, The study has to be based on thw
regpective odd-mass nuclides.- The.results of these investi-

gations for nuclei of the rare earth region has been coumpletwn,

2a A-Dependence of the Optical Model Potential - D, C.

Agrawal and 2.C. Sood - The optical model analysis of 11 Nev
r 7
proton scattering from 20 isotopee in the. regiun 45Ti to I6Gﬁ

by Perey and Perey (Phys. Lett. 263, 123, 1968) was said to
have 'revealed a very smooth variation of real well depth ae

a function of mass number while not following the expected
isospin depgendence of the potential', Several contrddicting
views have since been expressed on the subject. An extensivey
gystematic examinatiom of the optical model potentials defined

by analyses of both proton and neutron scattering at various
3
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energies and over wider muss runge falls to eubstantiate

thic A-dependence of the real well depth, whereas the isospin
depeiadence of the potential ie etill evident with strong
local fluctuations, which in piecemeal examination may yield
erroreneous conclusions.

92

3. Dacay of Ir1 - Rajendra Prasad, S.P. Ram,

. Chaturvedi, S.N. Chaturvedi and A,K. Nigam - Experimental

studies on the decay of Ir192 are being made uging the Ge(TL1)
gamma ray detector and the sum coincidence technique. The
relative intangities of most of the gamma transitione have been

determined and compared with the other ava‘ilable results.

4. Higher Order Matrix Elemente in Beta Dscays - R.P.

Singhal - The higher order matrix elements have been deduced
for some hindered-allowed beta decays by utilizing all the
available experimental data. Exact electron radial functions
(with finite size corrections) have been used. It is found
that the anomalous shape factor and the non-zero directionsal
correlation can be explained by assuming smell values of the
matrix elements within the frame work of (V-A) theory. The
empirical valueeg of the matrix elements are aleo compared with
other theories. The present work encompasses areas'of nuclear
models, weak interaction theory, and also the charge indepen=

dence of nuclear forces.
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1, Investization of Nuclear Levels in “OSi by Meuns of

27, ., 23,
AL{p,¥)°°51 Reaction - G. Rangacharyulu, V.C. Jadhao,

G.K. Mehta and R.N. Singru = Energy levels of the nucleus
2851 have been investigated by studying the 27A1(p,# )2831
reaction with the 2-MeV Van de Graaff accelerator. In
particular, the reeonance at the profon ensrgy Ep = 0,992 MeV
leading to the 12,542 MeV level in 2881 was etudied in detmil.
The gamma decay of this level, when atudied with & Ge(Li)
detector and colincldence epectrumeter, indicaves that a2 level
at 10.27 MeV in °981 ie populated in the decay procsss. The
exlstence of this level at 10,27 MeV, which was in doubt

earlier, seeme to be justifled by our data,

2o Nuclear Studies of 993ﬂ = D.K. Gupta, C. Rangacharyulu,

R.Singh and G.N. fao = The radioactive decay of 16.1 day g
hes been studled ueing Ge(Ii)-Ge(Ii) coincidence spectrometex

and Na(Tl)-¥a{Tl) Sum~-coincidence zpectrometer. Lvidence fox

the exlistence of a new gamma ray of energy 910.8 keV is obtainad,
A‘level scheme for 99Rh is established. Four new cascads
transitions from the snergy levels at 850.7, 1000.2, 1295.2

and 1382.9 KeV are reported. The relatlve intensities and
energles of all the gamma transitions ere determined. The
halflife of the 89.4 XeV level is measured using the delayed

coincidence method. The velue obtained is 20.5 + 0.1) neac.
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3. Nuclear Lifetime Measuremente of Some Excited

States in 75-As, 131-Cs, 133-Cs, 170-Yb, 187-Re and 197=Au

- D.K. Gupta and G.N. 1tao - The halflives of some short

1ived nuclear excited states in T5-As, 131=Ca, 13%=Ca, 170=Yb,
187-Re and 197-Au are measured using the delayed coincldence
techniquesa. The present values are compared with the previous

measuremen ts.

4, Lifetime And Magnetic Moment of 68 KeV State In

44-8¢ - D.K, Gupta, D.N. Sanwal And G.N. Rao - The halflife
of the 68 KeV state in 44-Sc is measured using delayed coin=
cidence techniques. The value obtained for the hdlflife

T4 = 155.8 neec. The magnetic moment of the 68 KeV state in
44-8¢ 18 also measured using time differential pérturbed
angular correlation technique in an external magnetic field
of 7T KOe. The masgnetic moment Ju =t 0.351 n.m, The hyper-

fine field measurement at 44-8c nuciel in iron matrix is in

progress,

5 Search For Super Heavy Elgments in Natural Materials

- Bri} M. Trivedi - Predictions have been made that the elements
aroun. % = 114 should have long lives ( > 108 yre) againet
épontaneoue fission and alpha decay and that'they ahbuld have
survived in earthly materials. Based on these bredictione a
nunber of laboratorles around the world have tried to look for
theese elements in rocks,; ocean sedimenta and the old lead

eamples. Workers in these labs. have locked for high enmergy
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spontanecus and induced fisslon fraguente and high anergy
neutrons in these samples. So far no clear evidence existe

for these elemente.

Since the elemente around 114 should resembXe in
their ohemical properties with elements around lead (Z = 82)
(114 1is eka lead), we have tried to separate them from rocks,
making ﬁee of their volatils property. The samples thus
obtained were analysed by alpha barticle gpectroscopy. So far

'no anomalous alhha activity hae been found in these eamgles.

6. Ge(L1) - Ge(Ii) Coincidence Studiee in '3'Ce - R.Singh

and G.X. Mehta = The level gcheme of 13105 hags been studied by
Ge(Li)'- Ge(Li) fast -~ slow coincidence aspectrometer. The
existencw of 30 gamma rays and thé levels at 73.8, 123.5,

- 133,.4, 215.7, 373.0, 585.0, 620.0, 696,53 and 1048.4 keV have
been contirmed. No evidences are found for 215.7 = 73.8,
696.3-373.0 and 696.3 -~ 133.4 transitions reported by earlier
workere. The relative intensities of various transitions have

been found to agree very well with the resulte of other authors,
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1. Equivalence of Two Internucleon Potentials inGnk
Caloutations - B.K. Srivastarva and 39.8. Baghavan = It has

been shown that, for nuclei in the /A shell, the photo-
disintegration integrated croes section (G.e= fmcr (W)
4W), whose svm rule expression involves the tWoe;;dy poten-
tial directly, faile to distimgulsh between any two potentials.
We explain this inability of G4 celculations to distin-

gulsh betwsen two potentials in terme of the well known range=

depth relationship for the nuclear two=body poientials.

2, Effect of Tensnz Forces on (V ,P ) Photodisinte~

gration of fe* - H.I. Yadav, D.Mahanti snd B.K. Srivastava

- Different radizl shape wava functions containing a mixture
Sf 18 state and the principals‘31 state, obtzined by the
varistional calculation of the hinding energy of the alpha
particle using the tensor velocitj-dependent potential of
Nestor et al., are employed +o cslculate the photodisintegra~

tion croee section of the procsss He4()),P)H3o

I% is eeen that the resuite are in.better agreement
with the experimental results of Gorbunov st 8l., as compared
to the earlier caleculations with central veloolty~dependent
potentiale or tensor potentiml~ without hard core or velooity-

dapendent components,
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1. On the Traneport of One Speed Neuirone - A.K. Ghatek
and Shashi Bala = The decay of & monocenergetic burst of

neutrons in elabe of various thicknessee hes been analytically
studied, assuming ieotropic as well aes highly nnisotropie
scattering. The calculationg corresponding to the fundamental
mode have been compared with exact numerical caloulations.
This comparison shows that if we uee Maershak's boundary coun-
ditioha the results ere more accurate than whet are obtained
by using Mark's toundary conditiona. The calculations have
been applied to the study of ine monoensrgetic burst of
noeutrons in heavy non-modsrating eessemblies and also to the
transport of neutrone of energy correeponding to the first
Brage peek in polycrystalline moderators llke beryllium and
graphite.
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1, Magnetic Moment of the 3~, 1374 keV Level of W

- A,K. Dhar, Bhupender Singh, Vikram Singh and H.S.Hans

- The angular correlaticn of the 179-152 keV ¥ - ¥ cascade
in 132W has been measured., Ihe magnetic moment of the 3 ,

1374 KeV levelr~ has been determired by cbserving the rota-
tior of the 179-152 keV ¥ - ¥ angular correla.ion in an

axternal magnetic fleld of 15 kilogauss.

2. The Internal HyperFine Fields on Arsenic in Cobalt

And Nicket Hosts - A.X. Dnhar, Bhupender Singh, Vikram 3ingh

and H.S. Hane - The hyperfine internsl magnetic fields on
arsenic nuclei ic ecbalt and nickel hosets have been measucel
by the integral reversed field metind of perturbeq angular
correlation technique. The 57/2 (121.1-keV) 57/2 (279.é—kev)
37/2 cascade in "4 was used for the directional correlation
and rotation measuremente, Using g = 0.36 + 0.04 and life=
time T = $4.67 + 0,43)10"10 gec for the 279.6-keV level

of 75As, the hyperfine fielde on arsenic in cobalt and nickel

at room temperature have heen found to be

Cg = -~ 265 + 50kilogauss,
HyS = - 145 4 25 kilogause

reepectively, The hyperfine fields on arsenic in iron,
cobalt and nickel have been found to be proportional to the

effective nost moments.



3 Directional Correlation And Multipole Mixing of

The Gamma Transition in 99Tc - 5.5. Bhati, A.K. Bharddwaj,
Rirmal Singh, P.C. Mangal and P.N. Trehan - Directlongal
correlatlione have been measured for 740-181, 740-(41)-140,
140-41 and 740-41 keV gamma cascades in 99T. on the basis of
these measurements, & spin assignment of 3/2% for 921 keV
level hus been confirmed. The multipole mixtures of 740,140
and 41 keV gamma rays are found to be E2 + ¢ 1,M1, 95% ul

+ (5+¢1%) E2 and predominantly Ml + (O=738:2)% B2 reepectively,
Thelreducnd transition probabilities of 41 and 140 keV trar-
'sitions are deduced. These results when compared with the
gingle particle estimates indicate that 131 (5/2%) and

140 (7/2+) keV etates are predominently single particle

Intrinaic states.

4. Gamma-Gamma Directional Correlationg in 147Pm - AKX,

Bhardwaj, S5.S. Bhati, Nirral Singh, P.C. Mangal and P.N. Tr- an
- Gamma~gamma directional correiations of 599-91, 280-412 sw3}

147Pm observed in the decay of 147N6

280-322 keV cascades 1in
have been studied by the slow-fast colncidence method. The
measur ol directional correlation tunctions for these cascader
are:

1.(8,599-91) = 1+(0.022+0.19)P,(c020)-(0.01240.033)2, (080}
2.W(G,280—4125= 1+(00021i0.007)P2(coe@)+(0.0015t0.005)P4(coaG}

3.W(8,280-322)= 1+(0.022ﬁ0o009)Pz(coeé)-(0,00Qt0.0 6)94(0059)

The study esupporte the spin aseignments of 5/2%,3/27
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and 5/2% for 91, 412 and 685 KeV levels respectively. The
graphical enalyeie of these functions yields mixing ratios

of 599 and 412 keV gamma rays as Ml+(19:2)% E2 and B2+3.8%

M3 respectively. The character of 322 keV gamma ray is

found to Se predominently M1 with < 0.5% E2 admixutre. It

i in disasreement with the results of the previous workers.
In the light of this study a discussion of the level structure

of 147Pm 18 attempted,



K. PUNJABI URIVERSITY, PATIALA, INDIA

1 Neutron Proton ldass Deformation of the First 2"

Bxgited 3tate of 122Te = H.3. Sahota -~ Although vibzational

models of the nucleus predict vanishingly emall quadrupole
momente for the spherical nuélei yet sizable quadrupole
moments have been found to exiat1 for the firet excited 2%
states of such nuclel in the reglon 104 <& < 130.
Pollowing the treatment of Greiner2 wa have searched for
any dif’erence in the defdrmations due to the neutron and
proton mase dietridbutions for the 564 keV first 2* exoited

122Te, It has bsen found that & neutron deformna-

etate of
tion of nearly 5 per cent in excese of the proton
deformation is consistent with the mixing ratio of the 2%
- 2% transition. Thie is in agreement with the findings of
Taylor and Singh’ for the first excited 2% states in '2tge

and 126Te

L]

is dJ.de Boer 2nd J. EZichler, Advancee in Huclear
Buysics (Plenum Press, New York) 13968.

2, %Y, Greiner, Kucl. Phys. 80, 417 (1966).
3+ H.W. Taylor and B. fingh, Gand.J. Phys. 49,881(1971).
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1. Half-Life Measurement of the 1291.6 keV Level

in 390 - S.D. Chauhan, R.K. ¥arg, S.C. Pancholi, S.I.
Gupta and N.EK. Saha - Half-life of the 1291.6 keV level in
5900 has been measured uging experimental technijues based
&n leading-edge timing speptremetry. The decay curve
analysed with the momente, =lope and Laplace transform

me thode gave a weighted average value of T% = 0,516 + 0.006
ns. Partial half-lives have been calculated for the 192.3
keV and 1291.6 keV gamma transitions depopulating the
1291,6 kxeV lovel and the results are analysed in terms of

the core-particle coupling models.

2. Alpha-Gamma Directional Correlation in a Poly

crystalline 241Am Source - R.K. Garg, S.D. Chauvhan, S. L.

Gupta and N.K. Saha - Measurements pf the of = ¥ directional
correlation for the 065486 - \6'59.4 (5/2= < 5/23gcascada
have beer carried out in a polyerystalline 241Am‘aample
ueing tims — differential PAO technique. The value of the
attenuation parameter A3 and the unperturbed value of the
AZ(O) - coefficient, obtalned after accounting for finite
time resolution and 1lgotropic contribution from the 5/2
/23 5/2 5/2* triple cascade are: . ' .

£(0) = =0.37 4 0,02 5 M, = (1,81 + 0.17) x 107 sec™'.
Using the AE(O)-vdlue,'an eatimate of the mi%ing ratio of
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L =0 and L = 2 partial alpha waves in the main ol -group

ie made and the revult compared with o -decay-theories,

From tho exponentlu)l trend of the Az(t) ve. t curve, time-
deperd - i Lulo oioup of the interaction phenomena, as pre-
dlcted by the theory of Abragam and Pound for polyerysialline

sourcees, 1s confirmed.

3. Directional Correlation Studies in 2Co - M.M. Bajaj,
Ashok Kumar, S.a. Soni, S.U. Pancholi, S.L. Gupta and N. X,
8aha - Gémma—gamma directional correlation studiee have baen
made on all the measurable caecadee in the decéy of 59Fe to
5900 using Ge(Li) and NaI(T1l) detectors and a multichannel
analysef system. The expansion coefficlents for various

cagcides Aare:

Cascades (keV) &2 Ad

142.25-1291,58 - 0.070 + 0.005 0.014 + 0.015
192.81-1099.27 0,008 + 0,004 0.004 + 0,008
334 .81-1099.27 - 0.699 + 0.012 - 0,008 + 0.025

The expanelon coefficients for the 142.,25-(192.23)-1099.27
keV triple casocade have been deduced from the measured data
to be A, = - 0.0115  0.0009 and A4 = OaA'E;T% correction was
applied to the 142.25 - 1291.58 keV cascade on account of fhe
cbntributioﬁ from the 142.25-(192.23)=1099.27 keV triple
cascade. The mixing ratio analysis of the correlation funci-

ions yield® the following values of the mixing parameter for
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the .142.25, 192.23, and 334.81 keV radiations:
- 00026 \é 6142 é 00027 ’ 6192 = 0.22 t 0.02 and
6335 a2 0.13 + 0.06, respectively. The results are analysed
in terme of the weak-coupling models.

4. A New Variatiohal Method For Pulsed Neutron Problem

- Peroz Ahmed 2nd Subhash Saini - A new variational method
hae been developed to study the pulsed neutron problem in
orystalline moderators, which permits one to taka account
explicitely of discontinuities in the values of transport
croee section of crysitalline moderators at Bragg Energles.
For reasons of simplicity, the trial functlon was taken as
& linear combiluation of maxwellian end an exact solution of
an eigenvalue equation for some cﬁébsen value of buckling,
eay/32. This gives asymptotic decay constant A, within 2%
of the correeponding value obtained by numerically solving
the diffusion equation. However, when trial function is a
linear combination of maxwelliaﬁ and exact solutions of the
eigenvalue equation for twc properly choosen values of buckl-
ing, say/i'a and /53, then for any given value of ,6?, the
asymptotic decay constant Ao and amssoclated neutron flux ¢°

are found very accurately.

This variational method has been extended further
by assuming the %rial function to be a linear combination of
maxwelllian and two other functions dependent upon the energy

variation of the traneport crose sections.
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1. A Study of the Magnetic Flux cof the 5. MeV Betatron

to Increase Its Energy to About 10 ileV - M, R. Bhiday,

V.N. Bhoraskar ~ The 5 MeV betatron has the fasility to
acoelerate the electrons in one quarter of the a.c. cycle,

a8 usually the case of a conventional betatron. The increase
of current causes the eaturation of the centtal core and
hence limits the maximum energy of the electrons to be

accelerated,

In order to 1increase the energy of the electrons
from 5 MeV to about 10 MeV, blasing technigue is used, which
indeed nesds the etudy of the variation of the flux in the
median plane with the radius at any particular instant of

time,

The median plane of the betatron is divided in cone
centric planes, and & relative study of the magnetic flux of
gach concentric plane 1s done with the central flux. Fronm
thie, the variation of the flux with the radius is studied,
which is used for calculation in the biasing of the betatron

for ite increase in energy.

2. A Variable Energy Quedrupole ILens Palr Combined
With 60° Spectrometer For @ Broad Range Spectrometer - M.R.

Phiday, V.N. Bhorasker - A quadrupole lens pair is designed
to accept the particles between 1 MeV to 6 MeV. A completo
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double focusing can be achieved for any energy of the
electrons in the above range. A 60° Magnetic Spectrometer

is combined with this doublet and the poeitions. of the qua-
drupole lensea with respect to the gpectrometer aro‘calculated

to Zet the maximum focusing and acceptance of the electrons.
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1. Internal Bremsstrahlung From 3. Mitra,

M. Nath, A.K. De, P.C. Bhattacharya and A.K. Dag - The

gpeotral distribution of internal bremsstrahlung (IB) smitted
in the /B -decay of 29411 has been measured from 80-600 kev
with a Nai(Tl) scintillation spectometer. A modified geome-
trical arrangement used in the experimeqt reduces the con-
tribution due to external bremsstrahlung relative to IB to
a.minimuma The experimental results have been compared with
the theoretical calculations from KUB - Lewis & Ford - Nilsson
‘theor&. A comparative study of the present resulte in relation

(1.2)

to two other gpingle counter experiments reported sc fer
wno found & substantial excess number of photons a2t low energy,

hes been done.

References:
1. R.A. Ricel, Physica 24, 297 (1958)

2. K. Naraaimhamurty and S. Jaanananda, Proc. Phys,
Soc. 90, 109 (1966)
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1. Triple Gamma Ansular Correlation Studies of the
92

Radiations from the Decay ot_;g‘ - U.3. Pande and B. P,

Singh - Three NaI(T1l) detecotrs (Spectrometers) mounted in
the plane of the table (two detectors are fixed perpendi-
cular to each other and third detector is movable in opposite
quadrant of the two fixed detectors) are used for the coin-
cidence and angular correletion studies for ths triple gamma

cascade 589 keV ~ 296 keV - 316 keV in Pt I%

of Ir %2, Angular correlation function W(8) obtained by the

from the decay

i
me thod of least aquare fit and without apply,%olid angle

correction 1s
W(0) = 1-(0.110 & 0,021) B, (Cos @)
+(0.052 % 0.030) B, (Cos ©)
The multipolarity of 296 keV transition was obtained for

589keV 2 4 296 keV
Pure E, (Ml + E27

the spln sequence of 4 +

+ —21%4521 0+.
2

The ‘&’ (the amplitude mixing ratio) of 296 keV gamma-

2

transition thue obtained is (=) 10*?, The gign cf is

independent of phase convention in this measurement,

2. A Separable Potential Model For 13 Neutron Proton

0
Interaction - A.P.S. Sirohi and M.K., Srivastava - A number
of separable potential models have been propoeed for the RN

interaction. The off-eshell behaviour of these separable
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pctentials 18 quite different from that of s local poten=
ti2l except in the low energy region. For example, the
half~-off-shell reaction matrix elemen ts K(p,k:kz) shoy an
oscillatory behaviour for a local potentiel while in the

case of separable onss they have 2 gmooth monotonic behaviour
for p > 4 e, Around p~ 3 fml, the local potentials
give rise to a repulsive hump reflecting the repulsive core

at r of order 0.5 fm. Such a hump is absent in the case of

the separable potentiale used hitherto.

It ie shown, that these differences in the off-shell
behaviour are not an inherent feature of separable potential
modela. Even with them it is poasible to generate the
characteristic oscillatory behaviour of the half-shell re-
sction matrix elemente of local potentials and thereby to
make their off-shell behaviour closer to that of the local

potentials.
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