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Preface

The eighth progress report, on Nuclear Data Activities

in India covers the work dono during the year 1971. A pr-rt

of the work given in this report hss "been presented at Ihe

Nuclear Physics and Solid State Phyaics Symposium hsld

at Bombay during February 1972.

The total number of CI1JDA entires sent to the Underc-

Data Section of the International Atonic Uner^y Agency during

the period of the report i3 160. The liaison activity witr

Computer Progrnrarne Library (C?L) of European Nuclear Bnsr^y

Agency was continued.

A rasjor event of the year was the holding of the

Fourth International Nuclear Data Committee (IliDC) Meeting

in Bombpy. About twenty participants from outside India,

comprising committee members, scientific advisers pnd observ -rn

attended the meeting in addition to the participants from I ; ^ 1 R .

A highlight of this meeting was a one day Topical Gonferenc•

on "Neutron Induced Fission". Work done in India as well n

in many other countries abroad on this subject was reported

and discussed at the conference. Proceedings of this topion

conference have been brought out es INDC Report, ITTOC-7/U.

The progress report on new faci l i t ies for research ia

as follows%

a) Zero energy fast reactor

A significant development in the fpst reactor techno :o,'.;;y

i s the zero energy fast reactor, built at BARC. A plutoniuc
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fuelled aero energy fast reactor was made cri t ical at the

Bhpbha Atonic Research Centre, Trorabay at 091^ hours, on May

22nd 1972. The reactor has a three l i t re core and uses

about 180 plutoniura oxide fuel pins of 1 cm diameter. The

cri t ical mass is 21.6 legs of pTutonitim. The core is refle-

cted by thick'copper pnd steel on f?ll side's,, Primary control

is by the insertion / \vithdrawal of the core vessel into /

out of the raP3sive reflector. In addition iaolybdenum reflector

safety and control rods are available.

For quick shutdown in the event of a rapid rise of

neutron flux, the oore Which is held normally by electro-

magnets drops out of the reflector ssaerably, simultaneously

six molybdenum safety rods Pre ejected out of the assembly

with an ini t iol sccelerRtion of over I5g by means of compressed

springs. The neutron instrument?tion consists of three

neutron pulse channels and five B coated ion chamber-channels

with thfi usual high level and period trip initiating elements,,

*>) The nulsed fpst reactor

The Troinbay zero energy fast reactor is a mock up of

proposed repetitively pulsed fast reactor (PPR) to be built

at the "Reactor Research Centre being set up at Kalpakksm,

neer Mf?drns city', in Tamil Nadu. Experiments towards

optimising ths physios chnracteristies of the PPR would

commence soon after the initiRl commissioning tests on the

zero energy fest resctor are completed.



The construction work on the 224 cm. vr iab la ener^v

cyclotron (VEC) has made a l l round progress during the

year, ass per schedule. Casting of steel for the 250 tonne

magnet has been completed at the Hervy Engineering Corporation

Ranchi and the final machining is under way. The magnet coil

fabrication hss started at the Hepvy Electricals India l t d - ,

Bhopal. The fabrication of other components is being done at

the Bhabha Atomic Research Centre Bombay. Plans for a 160°

analysing magnet and a TDC-16 (Trombay Digital Computer-16)

on line computor have been finalized and tendering is in

progress. The YEC building is nearing completion and move-

ment of staff to Calcutta has started. The users' committee

for physics i s formulating plans for ut i l izat ion of th©

cyclotron. Users' committees for chemistry and Biology

have been formed. The cyclotron is expected to go into

operation in 1974.

d) At the Panjab University, Chandigarh, the build; ii?

for the 6 MeV variable Energy Cyclotron is complete.

Installation of the cyclotron is in progress.

/-.So Divatia
Convenor

Indian Jhiclear Data Group



A. BHABIIA ATOMIC RESEARCH

1 • Studies On \nalc-ff StaL:;i; in ^Cl t»,y Irfospin-Forbidden

fte.egn-inces in the roaot ian o{o,~i)'i 01 - isLA. iigwaran,

M. I smai l , N.L. 2agoowansi and H.H. Oza - Nuclear Physics

Division - The resirtu-.il positron a c t i v i t y between bursts of

a mechanically chopped beam has been used to measure the

y ie ld of the react ion 3(p, if y Gl systematically in the

bombarding energy ran^e E = 3»:56 to 5.41 MeV. Two, T = 3/2

s t a t e s in 55C1 at ^ = 3.371 + .005 MeV, B = 5.55O+.OO7 Me7
p — x —

and at 13 = 5.232 + .006 MeV Sx = 7.402 + .003 MeV have been

located and t h e i r absolute resonance strengths determined.

Kach of these resonances was narrower than the estiiaated d kt

spread in the proton beam. These two s t a t e s are interpreted

as the analogs of the ground and the second excited s t a te of

3 3 P with J ¥ , i / 2 + and 5/2+ r e spec t ive ly . Y -decay of the

lower reeonance, invest igated with a Gle(Li) de tec tor shows

^7 33/Z and <T 12̂ 5 branchings to the f i r s t excited s t a te ana

ground s ta te of 01 respec t ive ly . The Ml s t rength of

t r a n s i t i o n s are compared with those obtained from beta a

t r a n s i t i o n s and with the t h e o r e t i c a l predict ions based on the

many-particle s h e l l model ca l cu l a t i ons .

2, A Study of the Reaction 4Nl(pi,.p) Hi in the Hange

3.150 to 4.050 MeV - M.K. Mehta , A.S. Divatia, S.K. Gupta

and S.S. Kerekatte - Muclear Physics Division - Klaetic

scattering of pro tone from 64Ki targe te has been studied

with fine resolution ( 2 . 5 - 5 keV) in the bombarding energy
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range from 3.15 to 4<O5 MeV. Yields are measured at labo-

ratory angles of 89°, "525°, H0° and 165°. The f i r s t three

angles correspond to zeroes of Legendre Polynomials of f i r s t

second and third order. The excitation functions exhibit a

large amount of fine structure together with two regions of

re la t ive ly stronger anomalies. These anomalies are correlated

with stronger structure seen in our ea r l i e r Ni(psn) 4Cu '

experiment and are identified as levels in the compound

nucleus Cu which are iaobaric analogues of the loylying

levels in 6 5Ni.

1. S.S. Kerekatte, S.K. Gupta and A.S. Divatia
Proc. of Hucl. ?hys. and Solid State Phys. Symposium
(1970), Madura!, p . 45.

3 . Excitation Function for the Gamma-Hay Yielda from
1 QAlpha P a r t i c l e Bombardment of 3ff in the Range 3-5 to 4 .7 MaV

- M. Balakrishnan, M.K« Mehta and A.S. Divat ia - Nuclear

Physics Division - Gamma rayB from alpha p a r t i c l e bombardment
19of F t a r g e t s have been detected in 35 c.Co G-eLi de t ec to r °

Gamma rays going to t he f i r s t and the aecond exci ted s t a t e a t
1 Q110 and 197 keV in 7F have been ident i f ied. A gamma ray of

1.277 MeV corresponding to the f i r s t excited s ta te in 22Ne te

also observed. Excitation functions for a l l these gamma rays

are measured in the bombarding energy range from 3.5 to 4.7 MeV

in 5 keV s teps . The s tructure observed i s interpreted in

terms of the resonances corresponding to the levels in the
23compound nucleus ^Ka, The data are correlated with our ea r l i e r
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results from a etudy of F(od,n)*" Nu reaction1 '

1. K.K. ^ekhar-.tn, M.K. Mah ta and A.3, Divitia
j?roc. "Jucl. Phys . tt Solid 3t:-ito Phys. Syrnp,
(CJilcutta) Vol. II(T)65) p. 193.

4 . vjalculatl-:-in of the Effect of Fission Fragment

ay on the Measured Prompt Neutron anerfly and Angular

Distributions - II,N. Ajitanand and 3.S. Kapoor -

Physics Division - The laboratory angular and energy d i s t r i -

butions of the prompt neutrona have been calculated for fast

neutron induced fission when the fragment angular distribution

is forward peaKed of the form (1 -:- &2 -Pp (CoS Q)° '-PHe

results of these calculations are presented for various values

of the fragment anisotropy for the case of fragment dutectj.yn

in 2 TT geometry. Typically, for 3G$> fragment anisotroyy

the avarags laboratory neutron; energy ie increased by about;

2,5 afc 0° and d-ecreased by about 1 ,5'/» at 90° as compared ti-

the case of isotropio emission of fragments. The correopc: l-

ing neutron anisotropy is about T/° and varies linearly wit',

the fragment anisotropy. The measured average nunber of

neutron3 should therefore be corrected for the fragment

anlPotropy -effects since vsry accurate values of V are

required for the estimation of breeding ratios in fagt

breeder reactors-

5. .Bnergy and Angular Distributions of Long Range

Charged Particles In 'Ihermal Fission of U235 - D.N. Nadkarni,
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S.K. Kataria, 3.S. Kapoor and P.N. Hamarao - ITuclear

Physics Division - The energy distributions of the long

range charged particles (L2CP) emitted in the thermal

fission of u were simultaneously measured with the same

semiconductor detector for the cases when the average angle

between the direction of LRCP and the fission fraragnets were

90°, 46°, 25° and 11". The d&ta were analysed by the

numerical montecarlo method to take into account the effects

of the finite size of the source and the various detectors,

and the following conclusions are drawns i) For the total

IiRCP energy range the assumed Gaussion shape for the angular

correlation functions is only valid- for the angular region

of 50° about the fission axis. For example at the angle of

11°, the measured fractional MO? yield is (.031+.007) as

compared to the value of (0,002 + «001) expected for Gaussian

shape ( i i ) I t is found that the width parameter of the angular

correlation function is nearly constant in the energy range

of 12-20 MOV* while i t increases sharply for LHOP energies

E > 20 MeV. The angular distribution essentially becomes

isotropic for 24.5 <£ E <26.5 MeV and indicates a minimum

at 90° for E > 26.5 MeV. Theee results indicate that a

small fraction of IRC?, with a mean energy significantly

higher than the average is emitted with a forward peaked

angular distribution. I t is suggested that this component

is the result of evaporation from excited fragments in

competition with neutrons.
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6•• Studies on Highly Asymmetric: _ljinary Fig aion s

Fission of Uranium with Reactor Neutrona - Y.K, Bhargavas

V.K. Rao, S.G. Marathe, S.M. Sahakundu and tt.H. Iyer - Radio-

chemistry Division - Preliminary results have been obtained

of a programme of work aimed at defining precisely the naturo

of the mass distribution in the highly asymmetric binary

fission of heavy elements from a radiochemical investigation

of the reactor neutron induced fission of natural uranium.

The cumulative fission yields of fivu nuclides vis . Ni,

67Gu (on the lighter) and 1 7 2£r, 175Yb and 177Lu (on the

heavier mass regions) were measured relative to Mo (taken

as 6.2/«) using stringent radiochenical separation procedures

•ihe raeasured yields are fl<-5±0.8_7 x 10" j&; ^"6.2+3.07x10" >>;

^4.7+2.5l7x 10~6#J /"~4.0+2,07x 10"6$i; /2.7+1.4Vx 10~67o for

6 5Ki, 67Cu, 172Er, 175Yb and 177Lu respectively. The valuer
17R 177

reported for Yb and Lu are considered at present as

upper limits in view of the extremely low activities obaerv..

and the uncertainties in the impurity contributions.

Prom a comparison of the present data with those

available in the literature (although the reported measure-

ments are limited to A < 161 onlyj, there appe-ars to be a

strong tendency for the yields to increase rapidly with

increase in the asymmetry of the split as well as excitation

energy of the compound nucleus.
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7. An Alternative Method to Strutinslcy frescrition for

Determining Nuclear Ground State Shall correction - Vc 3.

Hamaraurthy, S.K. Katarla and S.5. Kapoor - Nuclear Physics

division - The strutlnsky method of determine the ground

state shell correction require;? the generation of an average

single-particle level sequence which retains the long range

behaviour while smearing the local fluctuations of the single

particle level seiuence. Mathematical prescriptiona for the

generation of the uniform level acheme have been given by

strutinalcy and Hilsaon and some inadequacies of these pre-

scriptions have been noticed. In this work, we present an

alternative method for the d-etermination of the ground state

shall correction on the basis of a miscroscopic calculation

of the excitation energy dependence of the therraodynamlc

entropy of a nucleus without reference to any artificially

generated average level schemes. The calculation of the

ehell correction versus nuclear deformation on the basis of

the present method is shown to lead to the familiar double-

humped fission barrier for nuclei in the actinide region.

3. Evidence for the Eersistanoe of Shell Effects on the

Saddle Point Deformation of 201 II - V. S. Ramamurthy and
81

S.S. Kapoor - Nuclear Physics Division - Evidence for the

existence of a significant positive shell correction near

the highly deformed saddle point of the light fissioning

201
nucleus Q^TI- is presented on the basis of an analysis ©f
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the available data on JfQ versus the excit'ition energy

for this nucleus . For the calculation of the neutron

emission width [̂  , the level densities of the residual

nucleus were obtained on the b-A3ie of a microscopic calcula-

tion usin^ -4 real is t ic shell model single particle energy-

level scheme. Bohr-wheeler -Franc i t i on state theory was

applied for the calculation of tha fission width H . A

value of +2.4 MeV is obtained for the shell correction at the

saddle poL,t deformation of this nucleus giving rise to a

value of 15.4 MeV for the Liquid TDrop Modal (LDl.l) fission

barrier. This result has important implication on the

Jeterininatijn of the coefficients of the senieinplrical maea

formula of Myer-Swiatecki where the LDM fission barrier of

th is nucleus is an important input parameter..

9" Further Calculations on tho Distribution of Fragment

Mass and Charge in Fission - V. H. Eamamurthy.- Nuclear

Physics Division - Calculated diatributions of fragment mass

1 flfi
and charge in high energy fission of the light nuclei Os,

Tl, Pb and ?kt on the basis of the stochastic Theory

of fiseion are analysed. Since in these cases, fragment shell

structures do not significantly influence the final mass and

charge distributionsf the theory can be applied without the

use of any free parameters. The results have been compared

with the experimental distributions obtained for these nuclei

and also with the corresponding distributions calculated on

the basis of the Liquid Drop Model. Calculations have also
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been carried out for the case of low energy flesion of the

Fermiun Isotopes Fin and Fra. I t ia shown that for
2 Fn fission ly asymmetric, while It is symmetric for ' T

fission, as observed experimentally.

10* Angular Momentum Effects in the Jilastic Spattering

of P0 from Calcium Isotopes - A Calculation - M. K. Mehta

- Nuclear Physics Division - The dependence of the imaginary

part of tho optical potent ia l for heavy ions on complex

nuclei has been established by the F8U group ' on the basis

if the maximum angular momentum that can be carried away in

the exib channel consisting of an alpha par t ic le plus the
2)residual nucleus. The University of Washington group '

suggested that the direct aloha part icle transfer is a more

c r i t i ca l channel which affects the angular momentum depend-
1 ft

enee of the imaginary potent ia l . The ' 0 scattering from

oalcium isotopes is examined from this point of view s ta r t ing

with the FSU optical potent ia l . The resu l t s indicate that

although no drast ic effects are expected, the scattering

from Ga w i l l be more sensitive to angular momentum effects

than that from *4Ca.
1. H.A. Chatwin et al Phys. Hev. £1(1970)795

2. R.W, Shaw, R. Yandanbosch and M.K. Mehta,
Phys, Rev. Lat ts . 25,(1970)457.

11. .Detailed Analyses of the 7Li(p,pt)4He Reaction

- A..K. Jain and N. Sarma - Huclear Physics Division - This
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reaction Li(p,pt) He has been analysed using completely

antieymmetrized cluster nndel wave functions and distorted

wave impulse approximation (DWIA). The inter cluster wave

function used has an exponential aaymptotic behaviour , ' >,;

correeponding to the eC -t separation energy. The calcula^ . -;;

tions reproduce both the magnitude and shape of the angular

correlation data at 156 MeV. It is vsry encouraging to note

that the same formulation fitE the data at 55 MeV as well.

Wo free parameters are introduced in these analyses.

12, Model Studies on a Half GffV cyclotron - A.. Jain

and A.3. Divatia - Nuclear Physice Division - A simple • :•'.

analytical technique for shaping the contours of AVF cyclotron

sectors developed earlier ' has been tested by desigTiing'::*:;.;-,' T

i constructing an electron analogue of a high' energy proton '

2

cyclotron. Since 255 Kev (̂  m@c ) electrons have the same

mass increase as 470 MeV (2 m c ) protons, an electron

cyclotron presents equivalent high energy proton cyclotron

orbit stability problems. !The spiral sectors designed and

constructed for the electron analogue were fixed to the pp̂ .e

pieces of a 50 era diameter electromagnet. The median plane,

magnetic field B(r,0) of this electron cyclotron magnet was •

measured using a Hall-probe, 'fhe field was smoothsned by the C

method of least squares. The orbit properties und<;r iperatinj

conditions were then obtained by a Runge^utta numerical inte-

gration of twelve simultaneous differential equations of motion

in the measured field B(r, 9) by a digital computer, using the
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n

orbit code QHBlT. The exact orbit properties of this £ me

cyclotron *rc compared with those predicted by the design

theory .

A. Jain and A.S. DivatU, Proc. of N.J? and 3SP
Symposium, Madural 1970, Vol U, P.57J.

13. A Fast Neutron rime-of-Flight 3pectr.om.oter for Mae

in Neutron Samma Hay Coincidence Experiments - TT.L. Rigoowanei

and M.A. Eswaran - Nucle'ir Physics Division - Par use in

neutron gamma riy coincidefic-s experiments in nuclear ronctions

a fast neutron time-of-flif;ht eoectrometer -arrangement haa

been set up. . A plastic aciritillator mounted on XP1040 photo-

tube i s used fort neutron detection and Nal(Tl) scint i l la t ion

counter ia us&d. for gamma rays* The main part of the system

is a transiator lead time-to-araplitude converter which is built

based on the circuitry published in reference (1)- This in-

corporates in addition to the time-to-amplitude convertor9 a

fast coincidence arrangement which triggers the T.A.C. enabl-

ing the timesorter to be operated by only the coincident evente

UBing neutron gamma ray coincidences from the reaction 9Be

(ot,nV) 0 from Am-°C-Be source, the performance of the above

syetem haa been checked employing various flight paths. The

usefulness of this system in general coincidence experiments

for recording random and true plus random 3pectra simultaneously

is also studied.

1. R. B. Toralinson and H.I. Brown.
IEEE Trans, on Hue. 5ci, Aprilj, 1964 p.28.



; 11 s

H . A Hew Plastic Track Detector - D.K. 3ood - Nuclear

Physics Division - Charged particles traversing an insula-

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

be selectively attacked by a suitable chemical reagent to

produce tracks visible under an optical microscope. Several

solid state track detectors such as mica, glasses and

plastics have been developed and used extensively. Each

detector is characterised by a critical energy loss rate

(dE/dx)-orit below -ithich no tricks are registered. Thus moat

of the detectors proposed so far could record ione heavier

thanoC-particles. We have developed a new plastic (Oellulops

triacetate) detector capable of registering protons of energy

as low as 50 keV. The response of this detector to 400,300,

200, 100 and 50 keV protons; 5.48 MeV, 400 and 200 keV al-his; i

300 keV N+ ions and 300 keV Kr+ ione has been studied. Thft

diameter of the tracks is found to increase with etching tiim»

(6N HaOH at 60°C) and with dE/dx of the incident particle.

It is shown that the detector possess rather good partL<-!.e

identification characteristics which make it suitable for a

ujflde range of applications in nuclear physics, solid state

physics and astrophysics.

15. High Resolution Si (Li) Spectrometer and its

Analytical Applications - Madan Lai and S.S. Kapoor - Nuclear

Physics Division - A high resolution multichannel x-ray spectro

meter employing a cooled 30 mm x 3 mm Si(Li) detector and n

cooled PET preamplifier in the charge sensitive mode, has been
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set up in this laboratory. The present energy resolution

of the system corresponds to about 400 ev and efforts ars

being made to improve this resolution further. The various

factors , crucial to the attainment of hi$i resolution will be

discussed. The present energy resolution is good enough to

discriminate K x-rays of any two adjoining elements of Z > 20.

This set up is now being used for rapid, nondestructive

simultaneous analysis of a l l the elements (z > 20) in any

given sample. Several new areas of applications to which

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

16. Second Order Spherical Aberrations due to a Dipole

Magnet - N.O, Bhattacharya, H.G. Sethi, H.K. Bhandari and

A.S. Diva'tia - Huclear Physics Division - Spherical aberra-

tions 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-identical curvatures at the two faces of

the magnet. The computation has been done according to Urown'ra

formulation of second order matrices for various elements in

a beam transport system. I t has been shown that other para-

meters remaining constant, these aberrations are l inear

.functions of the curvatures at the two faces. Expressions

have been derived for the r ad i i of curvature required to

eliminate th.emB
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In the special case of normal entry and exit,

identical radii of curvature, relationship between the radii

of curvature and the field index n has baen presented graphi-

cally.

In the case1 of the analyzing magnet for the 224 cm.

Variable Energy Cyclotron, having field index n = 3 and normal.

entry and exit, the aura of the radial aberrations due to radial

and axial divergences is independent of the radii, of curvatur

and hence i t" is impossible to eliminate both the aberrations

simultaneously.

17. Effect of Magnatinq Field Errors on Orbit Properties

in Cyclic Accelerators - A Jain - Variable Ener̂ Ty Cyclotron

Project - An orbit code for finding stability properties of

equilibrium orbits in cyclic accelerators has been developed.

The tv/elve first order simultaneous differential equations

of motion described by Gordon and Welton* 'are numerically

integrated simultaneously by a four point Hunge-Rutta proceed

in the measured magnetic field B(r,6). Three versions of the

code are available; The input magnetic field is given i) on c>

polar grid, i i ) as a table of fourier co-efficients and i i i ) *r.

an analytical form. The merits of the code and some recent

applications have b©9n described. It is theoretically

difficult to correlate the errors in the measured field t(r s9)

with the final orbit properties. The problem has been studied

numerically with the orbit code by deliberately introducing a

known statist ical error in an dtherwise smooth field B(rt 9)0
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The effsct (on orbit properties) of neglecting higher

order t-->rme in the fourier series representation of an

azimuthally varying field has also been studied.

1. M. M. Gordon and T.A. Welton, OHNL-2765.

13. Measurement and Evaluation of the Fringing field

Effects in A 2 OM. Quadruaole Ifegnet - R.C. Sethi, A. Jain

and A.S. Divatia - Nuclear Physics Dj.vi.eion - To evaluate

the fringing field effects of the quadrupole magnet for the

224 era. Variable Snergy Cyclotron, a jig has been constructed

to map the field of a 2 cm. aperture quadrupale magnet,using

a Hall-probe. The magnetic centre of the magnet has been

found graphically. Ihe field gradient in the fringing field

aone and inside the magnet has been mapped. Non-linearity

of the field gradient and deviation from the ideal field

gradient have been studied as functions of current and radiua

of aperture.

Fringing field effects have been measured in terras

of change in length of the quadrupole magneto The variations

of thie change in length have been obtained as-functions of

current and radius of aperture. The exact trajectory of a

charged particle through the actual quadrupole field (frin-

ging+main) has bean traced numerically and the aberration

has been calculated and compared with the hard-edge model

approximation. Ihe whole date has been emoothened by the

method of least squaresa-
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19• Meam Dynamic Stability Studies for the 224 CM

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

- Nuclear Physics Division - Given the input magnetic field

B(r, 9) for a specific particle and energy in a cyclotron,

the variation of the betatron frequencies ( Vf and Vz ) with

the radius, the most important ftrbit stability char-.icfceript.ir:,

can be computed exactly by orbit integration codes, if the

beam is to remain stable, this variation of Vr and Vz

should not cross a "resonance" on the Vy - Vz graph

throughout the acceleration history of the particle.

The orbit properties for the entire spectrum of

particles to be accelerated by the variable energy cyclotron

have been computed and mapped. Important conclusions based

on these beam dynamic stability studies are discussed. It

is found that the present maximum protort energy which is

60 MeV could ba raised to only 70-J0 MeV, when we strike the

yY - 1*2 = 1 linear coupled resonance. With the present

sector shapee, vertical beam stability also vanishes after

this energy. It appears possible to achieve a maximum energy

of 130 MeV for protons provided the sectors are redesigned.

20 Radial Motion Studies in the Central 5^;ion of the

224 cm Variable Energy Cyclotron - R.K. BhaMari, N. C

Bhattacharya and A.S. Divatia - In order to achieve good

extraction efficiency in a cyclotron, i t is necessary to

have well centred orbits and high phase space density at

the entrance of the deflector. These conditions are met
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primarily by prooer positioning of the i m source ani the

puller electrode in the central region where the electric

field plays a domant role.

Particle orbits and orbit centre points have been

calculated to determine the effect of the central region

parameters - ion source position, puller electrode position,

puller electrode an^le, in i t i a l radial divergence and the

magnetic field on the radial motion of the particles in the

median plane, U8in<j the program PIHWHREL, obtained from

. 3erkeley and adapted to CDC-36OO computer at TIFU. The

necessary electric potential distribution in thy central

region has been meaoured by the electrolytic tank mothod,

using a half scale copper imdel of the central region,

incorporating the ion source, the puller electrode and the

dee. The potential was obtained on an X-Y grid in tha median

plane using Type 547 Tektronix oscilloscope. Absolute

accuracy in voltage measurement at any point on the water

surface is + 5/5.

21. Conversion Electron Studies Following ' 3r(p,n)

' ^ > o Kr 2e act iotas - Y.K Agarwal , O.V.K. ^aba , M. <}.
* ***

Betigeri, S.M. 3harathi , 13. Lai and N.G. Puttaswamy

- Nuclear Physics Division - The low lying states of ' 9 ' Kr

* Permanent address : Tata Institute of Fundamental
Research, Colaba, Bombay-5.

** Presently at : Sektion Physik der Universitate
ilunchen, 8046, '^arching, West Germany.

*** Permanent address : Department of Phyaice,
Bangalore University, 3angalore-1.
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isotopes r e su l t i ng from ' Br(p,n) react ions at E = 5 MeV

have been invest igated using a six-gap Jt -spectrometer

and Ge(Li) de tec to r . Conversion coeff ic ients of t r a n s i t i o n s
79 31

involving levels upto 532 keV in Kr and 395 keV in Kr

have been measured and the corresponding multipolarities

are assigned*

22. Critical Facility of the Pulat?d Fast Reactor

- PoKo Iyengar, K. Chandramoleshwar, 3.X. Kaoil, I . n.

Krishnamurthy, V.R. Nargundkar, 0.3. Paeupathy, A.K. itey,

S.W. Saahadri, M. Srinivasan and K. Subba itao - Nuclear

Physics Division - The p-iper briefly describes the salient

features of the Critical Facility of the proposed Pulsed

Fast Reactor. The criticnl facility is the first Indian

Fast Reactor and is located at Trombay.

The cri t ical assembly has a threo l i t re Pu0o core.

Melybdenum ie used as axial refloctor and copper and iron

blocke are used aE radial reflectors. Free fall of the core

in addition to the eject!an of molybdenum safety rode forms

the main reactor protection feature.

Heutron detectors distributsd in ancjaround the

assembly provide the neutron level information for reactor

control* Coarse and fine control rods are available for

Reactivity adjustment.
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23. Kinetics of the Pulsed Fast Reactor Critical

Assembly with Temperature Feedback •- S. Das and M.Srinivasan

- Nuclear Physics Division - Xhe kinetic response of the

PuO2 fuelled pulsed fast reactor cr i t ical assembly to ramp

reactivity inputs in the range of 10 jẑ /sec to'10 $/aec ha,3

been studied in connsction with the safety evaluation of the

system, $he presence of even a email but prompt negative

temperature feedback coefficient of reactivity i« shown to

play a significant role by increasing the time available for

the safety system to act. Estimates have also been mado of

the time spreads in the melting of the varioua fuel pins of

the core in the event of a hypothetical prompt excursion

incident.

24. D.G. Channels For Control of Fast Griticality

Facility - V.A. Pethe, Hiehi Kumar, A.A. Patankar, M. 0.

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

Division - Three types of direct current channels were develo^d

and tested in Zerlina. All the channels use silicon devices

and use function block type of construction. Two complete

channels required only 51" x 19" panel space. All the preset

controls are inside the function blocks whereas the output of

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

Current amplifiers can sense 10 ^ amp. Period Meter

has a variable response tine from 10 sec at 10~11 amp. to

0.6 sec. at 10 amp.
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!Che channels (Linear, Lo^-Bufety and Period) were

tested in ^erlina. The results clearly indicate that overlap

between pulse and D.O. channels is more, indicating that these

channels respond at low flux levels. Period channels are

immune to outside pickups inspite of good response over a ver,y

wide dynamic; range.

25« Physics Design Aspects of a Pulsed Fast Reactor

- V.R. Nargundkar - Nuclear Physics Division - Preliminary

physics design aspects of a }0 Kw aircooled, reflector

pulsed fast rsactor have been considered„ Assuming the basic

parameters % , dL , \y and£the pulee width 0, peak power Pro,

background power Po, maximum prompt reactivity £ mo etc . are

calculated. The c r i t e r i a for stable operation and control of

the reactor are analysed.

Keat transfer calculations have been done to estimate

cooling requirements and maximum fuel temperature0

The information generated has been found useful in

the design of the c r i t i ca l facil i ty of the pulsed fast reactor„

26«, Calcula t ion of Keff for Bare Cylinder and Hexagonal

geometries - BJC* Gofiwal, K. Subbukutty and SoB.D. Iyengar

- Nuclear Phyaics Divieion - I t i s known tha t Keff of a

system depends on t h e geometry. In ortfer to i nves t i ga t e th la

dependence on geometry, c a l cu l a t i ons of Keff for bare cyl inder

and haxagonal geometries have been done by Monte Carlo Method,
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27. Exploitation of Information Qmtent In Second Moment

of Count Hate Durin,- Approach-to-Cri tlcal Experiments

- M. Sriniv-dsan, K. oubba Hao, I.E. Baau - Nuclear Physics

IJiyisian- Ihe average count rate of a neutron detector placed

in a multiplying assembly has been used traditionally a.s a

meaeuee Of the aubcritical multiplication of the system. A

plot of inverse counts versus fuel loading has indicited

the critical dimensions or loading of larga heavy water power

reactors down bo the smallest fast cri t ical assembly. However

the ba3ic drawback of thj inveree counts method remain namely

that the constant of proportionality between A K ~- and

inverse counte is unknown. During the intermediate stages

of the ap.oroach-fco-critical experiment for example, the exact

keff of the system ie not known,

The feasibility of deriving the absolute degree of

subcriticality and other useful reactor parameters by

exploiting the information content in the second moment or

standard deviation of the count rate of the detectors have

been explored.

28. Maximisation of-Desired Activity Against Interfering

Activities in. Threshold Reactlong - 0. P. Joneja, D. V. 3,

Hamakrishna and M.F. Navalkar - Nuclear Phyaics Division

- The atudy of fast neutron flux an<? spectra in reactors using

threshold detectors requires the measurement of reaction rates.

The reaction rates are generally obtained by observing the acti-

vity of the product nucleus of a threshold reaction. Thus the
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accuracy of flux measuremun t dem-nds JD the knov/lud^s of the

disintegration rate of the desired activity,, Apart from the

counting s t a t i s t i c s and low energy âmaa counting in a decay

scheme, interference due to impuritiss in the irradiated sample?

also presents diff icul t iee . A method baaed on maximisation of

det?ired activity against interfering activit ies has been

described with special referenco to detectors which are

commonly employed for fast neutron flux and spectrum measure-

ments.

29o Neutron!c Ifeaaurements Proposed to Fast breads'p Teat

Reactor - R. Shankar Singh,- F3TJI Design Grroup, Itoactor

Research Centre, Kalpakkam, Jamil Nadu - Certain neutronlc

measurements noad to be performed whon a reactor in brought

to f i r s t cr i t ic allty and before i t is taken to full power.

These include the neutron spectrum and flux measurements in

various regions of the reactor in terms of different reaction

rates and spectral Indices e tc . Por Fast Breeder Teat HRSC:

(PBTE)the objectives of such measurements, the typeu of

measurements, the special apparatus requirnd for them, the

different kinds of neutron detectors required and the expect- •

results from them, are analysed.

300 Measurement of Fast Fission Ratios In Ilitural U0o

Clusters - H.K. Jain and V.C. Dcniz - Reactor Engineering

Division - The fast fission ra t ios , 0 , 3 were measured for

7, 19 ana 37 - rod U02 clusters with D20, a i r , IL,0 and poly-

styrene moulds as 'coolant in 2erlina reactor, ihe measure-

ments were -made by comparing the fission product Gamma ray
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activities of depleted and natural uranium foils irradiated

together inside the experimental cluster. The calibration

factor P(t) was determined by measuring La 1.60 MeV

fission product gamma ray activity.

The details of the experimental technique and the

method of analysis, including corrections, are analysed.

The experimental results are compared with thcorc ti oally

calculated values us in 3 the computer code JJPoIUU.

31 • Inverse Kinetics Analysis of Power-lime Jrace Data

of Heavy V/ater He actors - 1*1. orinLvasan - liuclear Physics

Division - The long half lives of delayed photo neutrons

has "been a hindrance in reactivity calibration experiments

based on stable period measurements, in the case of D-0

moderated reactor systems. With the availability of large

faet digital computers i t is now possible to dispense with

the concept of asymptotic period and inhour relation and

deal directly with the basic reactor kinetic equations in

the analysis of experimental data. In this approach the

experimentally recorded reactor neutron level variations is

analysed using a computer program to yield the input re-

activity driving function. The advantages of this technique

inthe context of DgO reactor system are studied alons with

some experimental results
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32 . Neutron Scattering Cross Section for Liquid

Methane - K.H. Hao and B.A. Dasannacharya - Kucloar j?hyr^e

Division - The differential scattering cross s^otiun for

neutron scattering from liquid methane has been measured
o

using 4.1 A neutrons at CIRUS for scattering -un-;lea in the

range of 15° to 90°. A theoretical inodc-l in which simple

diffusion and hindered rotition characterised dynamics of

molecules in the liquid, gives fairly good agreement with

experimental results . However the data had not been

corrected for multiple scattering and there were some

discrepancies. In this work, the multiple scattering in

the liquid corresponding to geometrical conditions of the

experiment hae been studied. The intensity r i t io of .second-

ary to primary scattering is found to vary from about 0.5

to 0.3 for scattering angles 30° to 90° in the inelastic

region for a specimen of thickness 0.1 cm. When thin

correction is taken into account the igroemenfc between

experimental data and theoretical results is irrirov.^

significantly. Crosa section corrected for rcultiple so 5.ttc

ing is obtained.
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1 . Analogue S t a t e s In 1 ^ C , 1 h itri 31j? - M.J . G u n y e

ant! G.3 . V/arke - The -inalo^ue st;-i;ea in C, 1 ̂ v a n ^ ^ 1 p

ar? s t u d i e d . HesuLte In m u l t i a h e l l confi ^ur-icion space

••ir« co-npared w i t h those o b t a i n e d from yhell-modeJ. c u l o u l a -

ti.ona and v/i th th-a u.xoeriin&ntal d i t a .

•7C

2 O taping o f the. Lo',vlryln^ Lev- i ic in 5n - '3. L;il and

75Baldev Sahai - The l«velt! in 6e hive b.jon invf:s-> t i n t e d

*tf ) £e r u c t i o n . The angular dis tr ibut ion of

various ground e t i t e and oaac.-ide ._:amna-ray t ransi t ions from

75the low lyin,r levels in Je have been ae.ur.ired r,'j-ir their

respective thresholds. U;jin.̂  the IIj.ndee-F«^hb-iO]i form:.litir!

of s t a t i s t i c d l theory of nuclonr ro'Ctiona, the ::-ymu of

75some of the low-lyirv, levtjla in de havo beon dctcr;:iined

m tho anieotropies obt-crved in ths nn;;ul ir d

of onrrespondins t ransihi jna.

3» jiyperfine Fields of ns in Fr-rro'-n.-jietic \l))}:2 - R.C.

Chopra and P.IT. Tandoa - Hyperfine field of As in ;!i hotjt

h'is been meaeurod uei'^5 the Perturbed Angular Correl'ition

75technique. Radioactive 3e was implmtod in TJi ut'in.j a nv-

separator, 'Die 121-280 keV ivamna-gamma cascado was ua.od in

the msaauremp nt. '̂ he angular correlation of this-: c-'i-̂ 'v-de w

measured UP ing * 20 co Ge(Li) - 2" x 2" Na(ri) CTincidence

avatem, which save A- = -0.32 + 0.03 without correcting for
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geometry. The quantity 'R' was measured with detectors

kept a t 135°, in a polarising field of 1.2 KG provided by

an electromagnet. The resul ts obtained are R = 0.027 +

0.007, fjJX = 0.026 + Oe0O7 and H ^ = 4 1 + 1 3 KG. Measure-

ments on other ferromagnetic hosts are in progress.

4. The 158 keV Level in 117Sn - R.U. Chopra, R.R.

Hogangdi and P.N. Tandon - -The ha l f - l i f e of the 153 keV
117

level in Sn has been measured to be T.. A> ~ 0«32 + 0,02 na

using delayed coincidence technique. £he angular correlation

of the 560-153 keV gamma rays through thie level is measured

to be Ap = -0.03 + 0.03. MeusurementH for the magnetic

moment of th is Btate are in

2 % Q 2 54

5. Decay of Hp J^ To Pu 3 - K^P. Jopinathan, A. P,

Agnihotry, P.N. Tondon, H.U. Jain and S.B. Patel - The gamma

spectrum of Up J^ has been studied by a 20 cc Ge(Li) detector
239

The Up 3 was produced by i r radi ta t ion of natural Uranium in

the APSA3A reactor at Trombay followed by chemical separation

in carrier-free form. The energies (and relat ive In tens i t ies)

of the well resolved gamma rays were found to be 61,46 keV (18V

106.14 keV '636), 209.8 keV (29),228.2 keV (100), 277.6 keV

(115), 285.5 lceV (6 .5) , 315.9 keV (13), and 334-3 keV (16).

Angular correlation measurements using both liquid and solid

souroes gave resulte in agreement with each other, i'he
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w e i g h t e d mean v a l u e s w e r e :

Cascade Ao A.

106.14 - 228.2 keV -0.023 + 0.005 • +0.010 + 0.007

106.14 - 227.6 keV -0.0080+ 0.0037 +0.0037+ 0.0070

After correcting for the contributions from interfering

caeeades and assuming that the 106.14 kaV transition i«

JS1 the analysis of the results gave the JS2/M1 mixing ratios

of the transitions ; Q 226.2 = -0.22 + 0.06 and 6 277.6

= +0.21 + 0.02. The half lives of the 391.6 and 285-5 keV

levels were meaaired "oy means of a time-to-pulee height

converter and were found to be 192 + 8 na and 1.12 + 0.06 ir-

respectively. Further work is in progress,

6. Hi^h Resolution Study of 'transitions In 44Pr - K.tJ,.

Prasad and A.K. Bandyopadhyay - The gamma-ray and conversion

14-4 14.4

electron intensities in the decay of Ce " P r have

been deduced using a high resolution Ge(Li) detector and a

double focussing beta-ray spectrometer. The K-converaion

coefficient and the L subshell ratios of the 80 keV transit}

have been determined accurately. The implications of these

results on the raultipolarity of the 80 keV transition are

analysedo
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7, Hifih Reao lu bio n In to rival Oonyerifi jn measure me

In the Decay of Lu and jfb._ - K. P. Oopinathan, A. : .

Agnihotry and 3 . 3 . Pa te l and M.O. J o s h i , University of Uomb-iy

Bombay and M. S. Bidarkundi, I . I . T . , Fowai, Bombay - The

in te rna l conversion e lec t ron spectra from the decay of Lu lffi

and Yb have been studied by a double--fo.crsj nz e lect ron

spectrometer a t a reso lu t ion of 0.1>S. The K conversion

coef f ic ien ts and the K and L subsLell conversion r a t i o s were

determined from the measurements. Transi t ions of energy

66.1 and 83.8 keV were found to be E1 from the L subahel l

conversion r a t i o s . The E2 contents of the intraband lrI1+E2

t r a n s i t i o n s as determined from the L subshell r a t i o s a re ;

10.531 keV (iO>4); 128.6 kev (15/0; 153.3 keV (9;4); 204.1 keV

(11^); 214.5 keV(35^)| in the K = 9/2+ (624) band in Hf177;

112.95keV (90/0 in the K = 7/2" ( 5 H ) band in Hf177; 121063

koV(23'^) in the K = 7/2+ (404) band in Lu1 7 7 ; and 138.4 keV

in the K = 9/2" ( 5 H ) s t a t e in Lu1 7 7 was found to be
1 TTJII

weakly excited in the decay of Lu . The r e s u l t s are

analysed with reference to the r o t a t i o n a l model of the nucletu-

8 . Penetration Effects in In te rna l Conversion of Tran-
177 177

s i t i ona in Lu " and Hf - K.f. Gopinathan and A. P_
Agnihotry - In te rna l conversion coef f ic ien ts of the hindered

177 177

E1 t r a n s i t i o n s ih, Lu and Hf " have been measured with an

electron spectrometer a t 0.155 resoi. t ion and a 20 cc Ge(Li)

gamma ray spectrometer. The experimental conversion co -

e f f i c i e n t s are given below. The t h e o r e t i c a l values for JS1
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without penetration effects are given in parenthesis

Lu1 ' 0.44+.040 0.102+.010 O.041+.00J 0.0053+.0008

150.4 (0.100) (0.011) (0.00228) (0.00245)

Hf1 7 7 - 12.4+2.7 1.36+.45 O.24+.22

55.14 (0.125) (0.058) (0.074)

Hf • - 0.11d+.01l 0.03-J+.01B 0.0:>0+.1b

71.7 (0 .071) (0 .026) ( 0 . 0 ) 1 )

Hf 1 7 7 0.O52+.0O15 0.0111 + .0004 0.00^0+.0004 0.00257+ .000..

203.32 (0.046) (0.0063) (0.0009) (0.0009)

Hf1 7 7 0.166+.016 0,0426+.006 Q.O175+.OO7 O.O145+.O0rj

321.4 (0.0155) (0.0013) (0.00024) (0.0002^)

Prom the analysis of the r«auLta, allowing for any K2

admixture, the penetration nuclear matrix elements ars deter-

mined and discussed in terms of the structure of the levels

involved.

9» Electromagnetic Iraneitions in >V, ' Os - B.I.J.

Subba Rao - In view of the current interest in transitional

and vibrational nuclei, branching ratios of *tf -rays from

the 2'+ levels in 136>1830s are measured with a (Je(Li) spectre

meter. These are found to be lower than the corresponding

Kuraar-Baranger theoretical predictions by a factor of about

•3 -while they are in <5ood agreement with the earlier Davyiov-

Pilippov an3 Javydov-Roetovski non-axial nuclear models.
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The ratio of the amplitudes of multiples mixture, (Ea/nn),

of the 650 keV transition ia found, from the 630 keV -»137

ke\r directional correlation, to be + 16 24 in agreement

with both the above nuclear models ( | H.6 | )" "and the

microscopic theory (+14.7). The two pure i£2 transitions

of 122.5 keV (1S6W) and 157.2 keV ( Oa) have been of

continuing interest, for their internal conversion coeffi-

cients. Here, K, L1, Lg, L, M and (N+(0)+P1) conversion

coefficients of these transitions are determined with an

iron yoke double focussing p -ray spectrometer and are (<JUA.OI

to be in good agreement with the improved post-1968 theoretic

theoretical calculations.

10. Beta-Gamma Circular Polarization Correlation in
14.Q

r Pro - H.C. Padhi and S.K. Mitra - The beta-gamma c i r c u l a r
polarisation correlation of 1020 keV beta and (915 + H65)

1 4.H

gamma-ray a in the decay of 5.4 days j?m was ne
The measured aBymme try parameter A, the i'ormi matrix element

ML and the iaospin impurity coeff ic ient <X which accounts

for the Fermi matrix component in the allowed mixed be t a -

decay a r e :

A = O.H + 0.05

Mp = (1.46 + 0.48)10""5

= (0.29 + 0.09)10*3



o SAHA INSTITUTE OP NUCLiSAB PHYSICS, ..

1O PAG Studies on the UP KeV j ~ S ta te of 1 4 4 Pr - 3.K.

Stnha and S. Bhattacharyya - The ro ta t ion of the angular

cor re la t ion pat tern of the (53-30) keV cascade of Si- haa

been detected under an applied magnetic f ield of 21 K gausae

She amount of ro ta t ion ia W t a 0.08 + 0o05 radian,

Further s tudies are in progress„

2 . Complex Angular Momentum Methods For Composite

Part icle-Nucleus E l a s t i c Scattering - B.K. Satpathy,Sarabalpur

Univers i ty , Sarabalpur, D.K.. Mishra, Havenahaw College, Cuttaf"1-

and S.K. Samaddar - Regge-Type repreaentat iona for the scattc

ing amplitude, developed e a r l i e r are used far the study of

e l a s t i c sca t te r ing of He and t r i t o n from nucle i . The pole

parameters are determined taking o p t i c a l po ten t ia l parameter?

as input., Calculated croas sect ions are in agreement with

experiment. The spin and par i ty of a few levels of the com-

pound nuclei are predic ted .

3 0 An Exact Descript ion of (p ,p) Reaction - S.K. Samaddt

and Suprokaah Mukherjee - The d i s to r t ed wave Born approxlmat

may be considered as the only p r a c t i c a l method for the analyt-.

of d i r e c t react ions t i l l to-day. Unfortunately, though i t it-

widely applied, c lea r understanding of the theory haa not yel

been poss ib l e . Docfd and Greider attempted a^ formulating a:
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integral equation with the D'.VBA amplitude as the inhomoge-

neoua term and pointed at certain formal difficulties for

its convergence. We have found that their equation is

erroneous. UsLng the projection operator technique of

Feehbach, we have written the exact (d,p) reaction ampli-

tude which has certain interesting feature's about (i) the

distortion of the outgoing proton and ( i i ) the contribution

from inside the nucleus. The equation also helps in under-

standing the DWBA.

4. Interpretation of Pb(t,p) Q6Pb Heactlons in
203

Terms of Particle-Oore States in wPb - K. V. Ghalapati

208
Rao -Igo et a l . have recently studied energy levels in Pb

O (~\C

up to an excitation energy of 8.5 MeV though Pb(t,p) re-

actions. The (t,p) reaction is known to be sensitive to

the two-neutron particle correlations in a nuclear state,so

most of the levels excited are expected to have 2p-2h struct-

ure. We have attempted to understand these levels by coupl-

ing the two neutrons outside 2P3j»b to the vibrations of 206pb
core. This is an extension of our previous calculations on
207

Pb where we studied the positive parity states excited in

Pb(d,p) Pb reaction by coupling a neutron in the 126-

184 shell to the Pb core. The two neutrons are assumed to

interact through a surface-delta interaction whose strength

is fixed by fitting the energy levels of 210pb. The strength

of the particle-core interaction is chosen to be the same as
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207
the one used in our ca lcu la t ion ; on Pb. The r e s u l t s of

the ca l cu l a t i ons are in f a i r l y good agreement with experiment.

5 , A Study of t he Proper t ies of Ion Beura Prom Duoolas-

matron - D.K. Bose, S.N. ^engupta and 3.D. Nagchaudhuri

- Extract ion of ion beam from a duoplasmatron ion source

has been car r ied out usiag a modified extract ion system.

The p roper t i e s of the ex t rac t ion system and the r e s u l t s of

beam eraittance measurements are s tud i ed .

60 Nanosecond Pulsing For E l e c t r o s t a t i c Accelerator

- 3 . Se th i , V.K. 1'ikku, H. Singh, S.C. Mukherjee and 3 . K.

Liukherjee - A nanosecond pulsing system for the terminal of

a Gockroft Walton acce le ra to r i s descr ibed. I'he system

cons i s t s of an r . f . ion source followed by a gap Einzol lena,

Two p a i r s of de f l ec t ion p l a t e s are mounted in quadrature

ins ide the lens assembly and a phase r e l a t ed r . f . voltage at

a frequency of 6,5 Mo/s i s applied to the two pa i r s of p la tes

The t e rn spot moves in an e l l i p t i c path and crosses a choppin

aper ture once in each cycle . In a bench t e s t the beam bursts

of a few nsec are received in a wide-band Faraday cup matched

to a 50 -H»coaxial c ab l e , and observed on a sampling o s c i l l o -

scope. The burs t durat ion a t the co l l e c to r i s also calculated

using simplifying assumptions, and the performance cnar;icteri~

stics of the system are studied.



7. L/K Electron Capture Ratio From Gamma-Hay - X-Hay,

Suffl Peak In Cre(Li) Spectra - 3.1C. Data Mahapatra - A new

mo'tHod has been developed for the determination of L/K

ale etc on capture ratio from the spectrum obtained with a Se(Li)

detector. In this method PK , the probability for a K-elec-

fcron capture to take place is evaluated from a quantitative

analysis of the gamma-ray - X-ray sum pe-iS obeerved with the

detector. With the PK thus evaluated and the known correct-

Ions for captures from higher shells, L/K capture ratio is

readily determined. Tho observed L/K capture ratio in the

1 "-5 5decay of Ba is found to be in good agreement with the

recently reported work. Also the total L/K capture ratio in
152the decay of 12.4 y. Eu is measured.

8. Half-Life of the 208.1 keV Level in 199Hg and the

internalConversion Coefficients of the Transitions in Hg

- H. Singh, 3. Sethi and V.K. Tikku - The half-life of the

199
203,1 keV level in Hg has been measured by the delayed

coincidence set up. A value of 70 + 15 peec is obtaineda

The if-transition rates deduced from our experiments, on com-

parison with Weieakopf s.p. estimate reveal that the Id part

of the 208»1 keV transition is more retarded (retardation

factor, FW = 60) than the 49.9 keV transition (Fw=16). These

results, tho B(E2) values, and also the comparison of the

experimental and model dependent values of magnetic moment

for the f i r s t excited level in Hg8 are seen as an evidence
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for the core particle model description far the exoitea

levels in this nucleus.

4-3
9« Decay of Sc - II. Singh, V.K. Ttkku and 3 . Sethi

- The d i s i n t e g r a t i o n c h a r a c t e r i s t i c s of the 44 h ̂ a3c

a c t i v i t y have been s tudied by use of high resolut ion Ge(Li)

d e t e c t o r . I r r ad i a t i on of specpur vanadium metal p o w d e r ( V ,

33<>15'f<>) 14.7 MeV neutrons gives s in add i t ion to the 44 h
4 8 5c a c t i v i t y , a 3 h a c t i v i t y a l s o . The 44 h 4 8Se a c t i v i t y

decays with the emission of 174.9, 985 .5 , 1038.6, 1212.7 and

1313.3 keV t - r a y s . The 1212.7 keV Y - r a y r ep resen t s the

crossover t r a n s i t i o n between the 3518 and 2295 keV l eve l s in
48

Ti . The 3 h a c t i v i t y appears t o belong to an isoraer of
Sc, The measurements are also c a r r i e d out by producing

48

Sc a c t i v i t y from the i r r ad ia t ion of specpure t i t an ium

metal powder with f a s t neutrons. Based on the s i n g l e s and

coincidence measurements, a decay scheme of lac i s proposed

67
10a A Mew Level in Zn - D. Basu and P. Sen - The

of 73 h Gallium 67 to Zinc 67 was studied with a high reeolu

tion Ge(Li) deteotor and a 4096 channel analyzer. Besides

the gamma rays at (91 + S3), 184, 209, 300, 393, 394,704,795

888 keV energies, a new gamma ray at more gamma rays at 700

and 791 keV are present . A new level has been proposed in

the decay scheme<>



s 36 t

Q7 97
11. Decay of 3f2r and ?lNb - V.K. Tikku, II. Singh and

B. Sethi - The decays of the 17 h Zr and 72 min g'Kb have

been studied uaing high resolution Ge(Li) detector and 4096

97
channel analyzer. The Zr aource was produced by the

irradiation of enriched Zr(85.25#) at Oirus reactor at a

neutron flux of 5 x 1 0 ^ n/sq9 cm. sec. for 2 days. In

j 97 Q7

addition to the previously reported y -rays of Eb and Mo5

new Y-rays at 805.b, 1018.1, 1026.7 and 1361.0 keV energies

are observed, and found to decay with the 17 h half-li.fe of
97
Zr. Based on these measurements a combined decay scheme
97 97of Zr and Nb is proposed.

1 °612« Decay of I - 8.P. Pathak and M.L. Chatterjee
in/-

- The decay c h a r a c t e r i s t i c s of 1 3 d I have been r e i n v e s t i -

gated uaing Ge(Li) and a c i n - t i l l a t i o n spectrorae fc-ers. A prev-

iously unreported ~% - ray of 56 keV has been observed. The

existence of low in tens i ty Y -rays of 1377 and 2044 keV has

been confirmed by uaing a 20 cm coaxial Ge(Li) d e t e c t o r . An

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

present s tudy.



Dr ALIGARH MUSLIM UNIVEBSITY, ALIGARH

1, On The Shell Effects in (n.2n) Reaction Crosse

Sections at H.8 MeV - J9P» Gupta, Raj Kumar and E. Prasda'd

•=• 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 evidence of

ehell effectB by plotting literature values of (n, 2n) r@-

action cross sections against the asymmetry parameter (n-z)/A,

In a programme of cross section meaBuremente, (n,2n) reaction

cross sections for some forty four oases have been measured^

Measured cross sections are compared with the cross seotions

calculated from the eraperlcal formula given by Barr et al«

The ratio ^j^ft/ Ccal,, when plotted againBt the proton number

'Z', indicates the presence of shell effect.

2, Some Calculations on Nuclear Level Spacjqgs - A0K.

Chaubey and M.L. Sehgal - We have done some calculations on

nuclear level spacingSo Lang and Lecoteur have given an

expression for spin independent level spacing?- DQ X const

3 (4AW/11)2 exp-(4AW/11)^o Usissg our earlier values of DQ

we have calculated the value of 'constant' ia several nuclei.

It was observed that this constant has got some structure and

varies with number of neutrons in the target nucleus,, in very

interesting waye
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3 . A Calculation of the Real Part of the Mucleon

Optical-Model Potential - Q.N. Usmanl and I . Ahmad » H&rtre®

-Fock density dlat r lbut lon haa been used to calculate th© real

part of the nuoleon optical-modal potential under the foraja-

lisra of Greenleee et a l . Radial distr ibution of the calculated

potent ia l ie compared with the phenometaological one, with &

view to highlight some Interesting points ,

4o On Inelast ic Scatter jag of Neutrons by Deuterons

- V.Ks Sharma, D,S. College - The dis tor ted wave approxima-

tion i s applied to the problem of neutron~d@ut@ron ina las t i e

sca t te r ing . I t ia assumed that the two body interact ion i s

of centra l type with Yukawa radial dependence, and th©

Wheeler's resonating group method is used to derive ooupl©d

integro-different ial equations,,



. WALgAXR,, VI8AKHA?ATHAM-3tAPl

1. Ctemma-fta'mma Angular Oogrelatloa MeaeuraiBaBta ftn
136, ' ~

Oa - M»Ii. Napasimha HaJuB Po Jagarai9 B
o

D.L. Sastry - Uhe (631-137) keV gasHa-gamma dir@eti©sa©l
13&

e or relation is 0s is mtasursd with a sun peak ©oiraeiiene®

@p©ets>om©'t©g ueiag both l iquid atsd sol id

souroea. Ihe pseseat corss la t lon funetion ia l iqu id

i s in good agreement with tha t reported by King ©t a l ,

present m@asur@ments Indicate t h a t ther© i s ao att@ma&tie>!

Qf th@ oarr©lattosa in solid sourc© due to time

perturbations.

2 O Angular Oogralatioa Studies in Mercury, -1.93

= Kofenkata Ramsna Hao and ¥. Lakshmissarayana •= The

of the oasoad© (S76-412) k®Vs in tha decay of

is studied; using high sfficienoy Bum=po-,k coiacl-

i©no© arrangemsats Shs resultant correlation pattern is

(0,272 * Qo01 ) P* (eos 9)
(0.143 | OoOOS)^ (eoe ©)

&e@uiiiiig i 2 + - ^ 2 —=? 0 £9p£a sequence connecting the

pr©sont Correlat ion coeff ic ients are ue@d to obtaiss

r a t i o of th© 6?6 k©V -feransition to bs (06®5

'•She g t s ia l t i ini ieat© sonopols eoat r ibut iou and ea

©Kfi ©o3,l©etiv© ©sei ta t ions in the 676 k@V ig>aa©i

198o Titwatlon-l i lm m^refunetiosis fusaiefeeS fe^

aad lalongo & Alaga for the S4" s t a t e
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used and the mixing ra t ios are estimated to be 5.03 and

0.143 respectively. I t is concluded that the vibrat ion-

like wave functions based on microscopic models are tidt

adequate for describing the second 2+ a tate in Mercury-198*

3. JJixperlmental P-Wave Neutron Streagth,Functions ac&

the Optical Model - J Rama Raop M. Srir&machandra Murtjs9

K. Siddappa and A. Lakshmana Eao - Experimental p-wave

neutron strength functions in about 40 nuclei in the mass

region 60 ^ A <̂  200 are extracted from average neutron

capture cross sections determined at 25 keV. The s-wav©

oapture contributions in these cross sections are evaluated

and subtracted out using the s-wave resonance parameters

relevant to the keV region recently reported by Musgrov©o

The p-wave strength functions, BO derived, together with

those of others, are compared with the opt Leal model pre-

dictions of Buck & Perey and Piedeldey & Frahn. In the 3&

resonance region, 80 <̂  A ^ 1 2 0 , there i s good agreement

with Fiedeldey and Erahn'a calculations where as in the

deformed region, 150 ^ A < 190, be t t e r agreement i s

noticed with Buck and Perey's predict ions. Possible Indica-

tion of shel l effects are also observed around A <*~> 140 ®&tl

200.

4. Modification of the Sjegbrain~SlatiB Deta Ray Spectro-

meter for Data Gamma Ooincidence Studies - M* Ravindran®th9

0. Karaeimha Hao and K» Venkata Reddy - An Intermsdiate tmag©



beta ray epeotrometer of the Seigbalm-Slatie type for

measuring beta gamma coincidence is developed. The gammas

are detected by a sodium-iodide crystal-6810A photomultiplier

assembly fixed in the fron pole-piece behind the source,, The

Geiger oounter on the beta side has been rnplaced by «.

p las t i c 8cintilator-6810A photomultiplier detector., Th©

Bffeot of the magnetic field on the gamma photooultiplifer

is eliminated using a compensating coil arrangement, tha

shape of the 960 keV beta transi t ion in the decay of Au-19&

has b«s©n measured in coincidence with the 412 keV gamma rayo

5° Internal Conversion Measurements of Terneitions iri

*.Qo«° 0. Narasimha Rao, K. Venkata Ramaniah and K. Venkata

Reddy - The conversion lines in the decay of "^Fe have bean

studied by means of an intermediate image beta ray spectro-*

meter of the Sieghahn-Slatis type and relat ive conversion

electron Intensi t ies of the conversion lines of 141, 191©

334B 1099 and 1299 keV transi t ions have been determined

a view to , determine the conversion coefficients of the

t r ans i t ions . The re la t ive photon in tens i t ies have been

obtained from the gamma spectrum using Ge(Iii) detector ,

The conversion coefficients are calculated re la t ive to the

conversion coefficient of th© 191 ke^ transitions*

756a Determination of Gonversion^Goefficienta io Âa

*• BB Malllkarjuaa Eao» E. venkata Ramaniah and K. Yenkata
75- Th@ coQ¥©x'sioa electron spectrum of As has be©n
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re investigated by means of an intermediate image beta ray

spectrometer. The relative intensities and conversion

coefficients for the 121, 136, 193, 264, 279 and 400 keV

transitions have been determined. The relative convossioa

line intensities are normalised with the gamma intessaitiea

through the 264 keV transition.

7« Conversion Coefficient Measurements in Dy.

- K. Venkata Ramaniah, P. Mallikarjuna Rao and K» Venkata

fleddy - The i n t e r n a l conversion coe f f i c i en t s for the 293,

337, 682, 879, 960, 1060 and 1103 keV t r a n s i t i o n s in 160Ify

have been measured by recording the conversion e l ec t ron

epectrum using a Siegbahn-Sla t i s be ta ray spectrometer,, The

r e l a t i v e photon i n t e n e i t i e e of M.Ac Ludington e t . a l . hav©

been employed. The conversion coe f f i c i en t s are ca lcu la t ed

r e l a t i v e to the conversion coe f f i c i en t of 379 keV t r a n s i t i o n

76
8, Hadioactive Decay of Ae - K,L. NaraBimham, M.N.

Seetaramanath and V. Lakshminarayana - The decay of the radi<:
76

active isotope A.B, produced by the (p,n) reaction on
76

enriched Ge, ia studied using a 2.5 c c . Ge(Li) detector

system 41 gamma rays are identified and their energise and

relative intensities are determined. The results are in

general agreement with thoee of 2izawa et ale Some gamma

rays observed by them are aleo seen in the present work but

did not follow the half-l ife. Four new gammas of energise

733, 955, 1051 and 1383 'ceV are observed in the present
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1 e Ground S t a t e Spin Par i ty of Odd-Odd Rare-Earth Nuolal

- D.Ko Gupta and P«C. Sood - Nordheim's ru les (1950) for

ass ign ing s p i n - p a r i t y to the ground s t a t e s of odd-odd spher ical

nuc l e i wore extended to the deformed region by Gellagher and

Mos^kowaki (1958). Later d e t a i l e d empirical s t ud i e s brought

out frequent v i o l a t i o n s of weak r u l e of Nordheim, and modi-

f i c a t i o n of the same was suggested by Brennan and Bernastem

(1960) . During recen t years s u b s t a n t i a l new da ta have become

ava i l ab l e on odd-odd deformed n u c l e i . Accordingly we have

undertaken a c r i t i c a l examination of the v a l i d i t y of the

Gallagher-Moazkowski r u l e e . The study has to be based on th^

respec t ive odd-mass nuc l ide s . . The r e s u l t s of these i n v e s t i -

ga t ions for nuc le i of the ra re ea r th region has been couplet"-«>

2«, A-Dependenoe of t h e O p t i c a l Model P o t e n t i a l - D, C,

Agrawal and J?.C. Sood - The o p t i c a l model a n a l y s i s of 11 Ke\

proton scattering from 20 isotopes in the- region Ti to ' C-.

by Perey and Perey (Phys. Lett. 263, 123, 1968) was aaid to

have 'revealed a very smooth variation of real well depth as

a function of mass number while not following the expected

iaospin dependence of the potential ' . Several contr&dicting

views have since been expressed on the subject. An extensive

systematic examination of the optical model potentials defined

by analyses of both proton and neutron scattering at various
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energies and over wider ma.33 range falls to substantiate

thia A-dependence of the real well depth, whereaa the iaoapin

dependence of the potential is s t i l l evident with strong

local fluctuations, which in piecemeal examination may yield

erroreneous conclusions.

1Q23 . Decay of Ir 3 - Rajendra Praaad, S.P» Ram,

L. Chaturvedi, 3.N. Chaturvedi and A.K. Nigam - Experimental

studies on the decay of Ir are being made using the 5e(Li)

gamma ray detector and the sum coincidence technique. The

relative intensities of most of the gamma transitions have been

determined and compared with the other available results.

4.. Higher Order Matrix Elements in Beta Decays - R«po

Singhal - The higher order matrix elements have been deduced

for some hindered-allowed beta decays by utilizing a l l 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 directional

correlation can be explained by assuming small values of the

matrix elements within the frame work of (V-A) theory. The

empirical values of the matrix elements are also 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. Inves t iga t ion of Nuclear Levels in g 8 S i by Means of

'A.l(ptTf )C SI Reaction - 0 . Rangacharyulu, V.C. Jadhao,

G.Kc fluent a and R.N. Singru - Energy leve l s of tne nucleus
2 Si have been Inves t iga ted by studying the 2 < ?Al(p,y ) 2 8 Si

peaction with the 2-MeV Van de Graaff a c c e l e r a t o r . In

p a r t i c u l a r , the resonance a t the proton energy £ « 0,992
28

leading to the 12.542 MeV leve l in Si wag studied in de ta i l*

The gamma decay of t h i e l e v e l , when studied with a Ge(Li)

d e t e c t o r and coincidence spectrometer , ind ica tes t ha t a level

a t 10.27 MeV in Si i s populated in the decay process . The

ex is tence of th i s l e v e l a t 10<>27 MeV, which was in doubt

e a r l i e r , seems to be j u s t i f i e d by our datao

QQ

U, Nuclear Studies of ?. Bh - D.K. Gupta, 0. Rangacharyulu,

R.Singh and O.N. ^ao - The radioactive decay of 1601 day "ffi'

has been studied using Ge(Li)-(Je(Li) coincidence spectrometer

and Na(Tl)-Na(3?l) Suo-coincidenca spectrometer. Evidence fosr

the existence of a new gamma ray of energy 910.8 keV is obtai
QQA level scheme for Rh is established. Four ne?j cascade

transi t ions from the energy levels at 850o5B 100082, 1295«2

and 1382.9 KeV are reported. The relat ive intensi t ies and

energies of a l l the gamma t rans i t ions are determined. Sh©

half l i fe of the 89-4 KeV level is measured using the delayed

coincidence methode. The value obtained is 20=5 + 0.1)



: 46 i

3. Nuclear Lifetime Measurements of Some Excited

States in 75-Aa. 131-Ca. 133-Ca, 170-Yb, 1.8?-Re and 197-Aii

- D.K. Gupta and G.N. ilao - The halflivea of aome short

lived nuclear excited s t a t e s in 75-A@, 131-Cs, 133-Ca, 17O-Yb»

187-He and 197-Au are measured using the delayed coincidence

techniques. The present values are compared with the previous

measurements.

4. Lifetime And Magnetic Moment of 63 KeV State In

44-Sc - D.K. Gupta, D.N. Sanwal And G.N. Rao - The ha l f l i f e

of the 68 KeV state in 44~So is measured using delayed coin°

cidence techniques. The value obtained for the ha l f l i f e

Ti a 155.8 nsec. The magnetic moment of the 63 KeV s t a t e In

44-Se is also measured using time di f ferent ia l perturbed

angular correlation technique in an external magnetic f ie ld

of 7 KOe. The raagnetio moment /u = + 0,351 n.m. The hyper~

fine field measurement at 44-Sc nuclei in iron matrix i s in

progress.

5. Search For Super Heavy Elements in Natural Materials

- Brij M. Trivedi - Predictions have been made that the elerae&ta

arounu Z » 114 should have long l ives ( ^ 108 yrs) against

spontaneous fission and alpha decay and that they should have

survived in earthly mater ia ls . Based on these predictions a

number of laboratories around the world have t r ied to look for

these elements in rocks, ocean sediments and the old lead

samples. Workers in these labs, nave looked for high energy
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spontaneous and induced fission fragments and high

neutrons in these saaplee. So far no clear evidence ©xists

for thSBQ elements.

Since the elements around 114 should resemble in

thei r chemical properties with elements around lead (2 a 82)

(114 ia eka lead), we have tried to separate them from rook@s

making uee of their volat i le property. The samples thuB

obtained were analysed by alpha particle spectroecopy. So far

no anomalous alhha activity haa been found in these Baraples.

6«, ge (L i ) - Qe(Li) Co inc idence S t u d i e s in 1^ 1Ge - R.Singh

131

and G.K. Mehta - The level scheme of Os has been studied by

Ge(Li) - Ge(Li) fast - slow coincidence spectrometer, The

existences of 30 gamma rays and the levels at 73.8, 123.5*

155.4, 215.7, 575.08 585.0, 620.0, 696,5 and 1048.4 keV have

been confirmed. No evidences are found for 215.7 - 73.8,

696.5-375.0 and 696.5 - 135.4 transi t ions reported by earl ier

workers,, The re la t ive intensit ies of various transit ions have

been found to agree very well with the results of other authors*



H. INDIAN INSTITUTE OP TiiOHHOLOOY. KHARAGPUB-2

1. Equivalence of Two Internucleon Potentials

Calculations - B.K. Srivaatava and S.S. Raghavan - I t haa

been shown tha t , for nuolel in the iJb s h e l l , the photo-

die Integration integrated cross section ( GTnfc = J G"" (kf )
c

dW), whose sum rule expression involves the two-body poten-

t i a l d i rec t ly , faile to distinguish between any two potentials*

We explain this inability of Gfafc calculations to diatin-=

gulsh between two pobentiala in terms of the well known range-

depth relationship for th© nuclear two-»body potentials.

2. Effect of Tensor Forces on (V .t> ) Photodlalnte-

gratioB of He4; - H.L. Yadav, D.Mahanti and B.K. Srivastava

- Different radial shape wava functions containing a mixture

of S s ta te and the principal5 D^ s t a te , obtained by the

variational calculation of the binding energy of the alpha

particle using the tensor velocity-dependent potential of

Nestor et a l . t are employed to calculate the photodisintegra-

tion cross eeotion of the process H e ^ ( ^

I t Is seen that the resu l t s are in.ibetter agreement

with the experimental r e su l t s of Gorbunov a t a l . as compared

to the e a r l i e r oalculatione with central velooity-dependent

potentiala or tensor potent ia l" without hard core or ve loci ty-

dependent oomponeht&e
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1. Oa the Transport of One Speed Neutrons - A0Ko Ghatak

and! Shaahi Bala - The decay of a monocenergetic burst of

neutrons in elabe of various thicknesses has boen analytloally

studied, assuming leotrople as well aa highly nnisotropia

sca t te r ing . The calculations corresponding to the fundamental

mode have been compared with exact numerical calculat ions .

Shis comparison shows that if we UBG Mar shale's boundary con-

di t ions the r e su l t s are more accurate than what are obtained

by using Mark's boundary conditions. The calculations have

been applied to the study of the aonoenergetic burst of

neutrons in heavy non-moderating assemblies and also to the

transport of neutrone of energy corresponding to the f i r s t

Bragg peak in polyorystalline moderators like beryllium and

graphi te .



J . PUNJAB UNIVERSITY, QjlAMDIGAitH-U-

1. Magnetic Moment of the ?", 1374 keV Leval of 132W

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

- The angular cor re la t ion of the 179-152 keV "8 - tf cascade
182in W has been measured. The magnetic moment of tha 3 9

1374 KeV leve l s hae been determired by observing the ro t a -

t ion of tha 175-152 keV % - t angular cor re la t ion in an

external magnetic f ie ld of 15 ki logauss .

2 . The In te rna l Hyper f ine Piej.de on Arsenic in Cobalt

And Nickel Hoata - A.K. Dhar, Bhupender Singh, Vikram 3ingh

and U.S. Hans - The hyperfine in te rna l magnetic f ie lds on

araenic nuc le i in. cobalt and nickel hosts have been measiicd

by the i n t e g r a l reversed f ie ld mettod of perturbed angular

correlat ion technique. The 5+/2 (121.1-keV) 5"/2 (279.6-keV)

3~/2 cascade in As was used for the d i r ec t i ona l cor re la t ion

and ro t a t i on measurements. Using g = 0.36 + 0.04 and l i f e -

time T « ?4.67 + 0.43)10~1° sec for t h e 279.6-keV level
75

of As, the hyperfine fielde on araenic in cobalt and nickel

at room temperature have been found to be

HJ^ = - 265 + 50kilogauss,

Aa
"Nl = ~ ""̂ S + 25 kilogauss

respectively. The hyperfine fields on arsenic in iron,

cobalt and nickel have been found to be proportional to the

effective host momenta.
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3. Directional Correlation And Multlpole Mixing of

The Gamma Transition in 7 Tc - S.S. Bhati, A.K. Dharddwajf

Hirmal Singh, P.O. Mingal and P.N, Trohan - Directional

correlations have been measured for 740-181, 740-(41)~140s

140-41 and 740-41 fceV gamma cascades in " T . on the basis of

these measurements, a apin assignment of 3/2+ for 921 keV

level has been confirmed. The multipole mixtures of 74O914O

and 41 ifcftV gamma ray a are found to be E2 + < 1;SM1 , 955̂  Ml

+ (5+1$) E2 and predominantly Ml + (0.7+g.|)^ £2. respectively.

The reduced transit ion probabilit ies of 41 and 140 keV trar-

si t ions are deduced. These resul ts when compared with the

single part icle estimates indicate that 1 c31 (5/2+) and

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

intr insic stateB.

4, Gamma-Gamma Directional Correlations in P_m - A.K,-

Bhardwaj, S.S, Bhati, Nirral Singh, PDC. Mangal and P.N0 Tr-•-in

•» Gamma-gamma directional correlations of 599-91, 280-412 nv-i

280-322 keV cascades in 147Pra observed in the decay of 'V.e

have been studied by the slow-fast coincidence method. The

measured directional correlation functions for these cascade?

are:

1.W(9,599-9D « 1+(0.022+0.19)P2(cos9)-(0.012+0.O33)P4(cos9)

2.W(0,280-412)= 1+ (0.021+0.007)P2(COB©) + (0.001 3+0.005)P4(OOB0)

3.W(Q,280-322)= 1 + (0.022+0.009)P2(cos©)-(0.009+0.0 6)P4(cos€-}

The study supports the spin assignments of 5/2 ,3/2



and 5/2+ for 91, 412 and 685 KeV levels respectively. The

graphical analysis of these functions yields mixing r a t ios

of 599 a n d 412 keV gamma rays as Ml+(19+6)# E2 and 122+3.8$

M3 respectively. The character of 522 keV gamma ray i s

found to be predominantly Ml with < 0.5$ E2 admixutre. I t

ia In disagreement with the resu l t s of the previous workers.

In the l ight of th is study a discussion of the level s tructure
147of Pm is attempted.
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1 o Neutron Proton Mas a Deformation of the F i rs t 2̂ "
122

Excited State of Te - H»SO Sahota - Although vibBationaX

models of the nucleus prediot vanisbingly email quadi'upol®

moments for th© spherical nuclei yet sizable quadruoole

moments have been found to exist for the first excited 2*

states of such nuclei in the region 104 <^ A ^ 130,2
Following the treatment of Greiner we have searched for

any d i f^ rance in the deformations due to the neutron and

proton mass dis t r ibut ions for the 564 k@V f i r s t 2* excited
122s ta te of Te. I t has been found that a neutron deforraa-

t ion of nearly 6 per cent in excese of the proton

deformation is consistent with the mixing ra t io of the 24

- 2* t rans i t ion . This is in agreement with the findings o

Taylor and Singh for the f i r s t excited 2+ s ta tes in ~^ft

©nd Te.

1e J sde Boer and J . Mchler , Advances in Muclear
Pbyeice (Plsnum Press, New York) 1968.

2. W, Sreiner, Euclo Pays, 809 417 (1966)e

3 . H.W. Taylor and B. &ingh» Gand.J. Phys. 49S881(19?1).
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1. Half-Life Measurement of the 1291.6 keY Level

in 5^Go - SOD. Ghauhan, R0K. ^arg, S.G. Pancholi, S.L.

Qupta and N.&. Saha - Half- l i fe of the 1291.6 keV level in

**0o hag been measured using experimental techniques baaed

An leading-edge timing spectrometry. The decay curve

analysed with the momenta, slope and Laplace transform

methods gave a weighted average value of 3?i = 0o516 + 0.006

ns. Pa r t i a l half- l ives have been calculated for the 192.3

keV and 1291,6 keV gamma t ransi t ions depopulating the

1291.6 keV lovel and the resu l t s are analysed in terms of

the core-part icle ooupling models.

2 . Alpha-Gamma Directional Correlation in a Poly

crystal l ine Am Source - H.K. Garg, S.D. Chauhan, S. L.

Gupta and U.K. Saha - Measurements of the oC-'t d i rec t ional

correlation for the ° ^ 5 4 8 6 - ^ 5 9 . 4 (5/2**^ 5/2"]f^cascad9

have been carried out in. a poly crys ta l l ine 2^.1 Am sample

using tims - d i f ferent ia l PAO technique. The value of the

attenuation parameter )\% and the unperturbed value of the

A2(0) - coefficient, obtained after accounting for f i n i t e

time resolution and isotropic contribution from the 5/2""^

7/2 - 5/2 - 5/2 t r i p l e cascade are*

A2(0) = *0.37 + 0.02 ; h2 = (1,31 +0 ,17 ) x 109 eec" 1 .

Using the A2(0)-value, an estimate of the mixing r a t i o of



s 5 5 %

L « 0 and L = 2 p a r t i a l alpha waves in the main oC -group

i s made and the r e s u l t compared wi th cC - d e c a y - t h e o r i e s .

From the exponent ia l t rend of the A 2 ( t ) v s . t curve , t ime-

depend '. be! v\:nv of i.hfj i n t e r a c t i o n phenomena, as p r e -

d i c t ed by the theory of Abragain and Pound for polycryatal l in©

sources , i s confirmed6

3« Di r ec t i ona l Corre la t ion Studies in ?Co - M.M. BajajB

Aehok Kumar, S.K.. Soni , S5U, Pancho l i , S o i . (Jupta and Ne K.

Saha « Oamma-gamma d i r e c t i o n a l c o r r e l a t i o n s t u d i e s have been
5q

made on a l l the measurable cascades in the decay of Pe to

*Co using Ge(Li) and Nal(Tl) d e t e c t o r s and a multichannel

ana lyse r Byetem. The expansion coe f f i c i en t s for various

cascades ares

Cascades (keV) A2 A4_

142.25-1291.58 - 0.070 + 08005 0*014 + 0.015

192.81-1099.27 0.008 + 0o004 0,004 + 0,008

334.81-1099.27 - O.C99 + 0.012 - 0.008 + 0.025

The expansion c o e f f i c i e n t s for the H2o25-(192.23)-1099.27

keV t r i p l e cascade have been deduced from the measured data

to be Ag = - 0.0115 + 0.0009 and A4 = O.A 6.7$ cor rec t ioa was

appl ied t o the 142.25 - 1291.58 keV cascade on account of the

con t r ibu t ion from the 142*25-(192.23)-1099.27 kaV t r i p l e

cascade . The mixing r a t i o a n a l y s i s of the c o r r e l a t i o n funct -

ions y i e l d s the following values of the mixing parameter for
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the .U2.25, 192.23, and 334.81 keV radia t ions;

- 0.026 ^ 6H2 4 0.027 ; < \ 9 2 = 0.22 + 0.02 and

6ttcL " 0.13 + 0.06, respectively. The resu l t s are analysed
335 -

in terms of the weak-coupling models,

4 . A Hew Variatiohal Method For Pulsed Neutron Problem

- Peroz Ahmsd and Subhash Salni - A new variat ional method

has been developed to study the pulsed neutron problem in

crystal l ine moderators, which permits one to take account

explicitely of discontinui t ies in the values of transport

arose section of crystal l ine moderators at Bragg Energies.

For reasons of simplicity, the t r i a l function was taken as

a linear combination of maxwellian and an exact solution of

an eigenvalue equation for some ch^osen value of buckling,

eayiS . This gives asymptotic decay constant Aowithin 2$

of the corresponding value obtained by numerically solving

the diffusion equation. However, when t r i a l function is a

l inear combination of maxwellian and exact solutions of the

eigenvalue equation for two properly choosen values of buckl-

ing, sayy3, a n d ^ 2 , then for any given value of /£, the

asymptotic decay constant Xo °od associated neutron flux 0

are found very accurately*

Ihis var ia t ional method has been extended further

by assuming the t r i a l function to be a l inear combination of

maxwellian and two other functions dependent upon the energy

variation of the transport cross sections„
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1. A Study of the Magnetic Flux of the 5. MeV Betatron

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

V.N. Bhoraakar - The 5 MeV betatron has the facility to

accelerate the electrons In one quarter of the a.c. cycle,

as usually the case of a conventional betatron. The increase

of current causes the eaturation of the cential core and

hence limits th@ maximum energy of the elections to be

accelerated9

In order to increase the energy of the electrons

from 5 MeV to about 10 MeV, biasing technique ia used, which

indeed nesds the study of the variation of the flux in th©

median plane with the radius at any particular instant of

time.

The median plane of the betatron is divided in con-

centric planes, and a relative study of the magnetic flux of

aach concentric plane is done with the central flux. Prom

thle, the variation of the flux with the radius is studied,

which is used for calculation in the biasing of the betatron

for Its increase in energy.

2. A Variable Energy Quadrupole lens Pair Combined

With 60° Spectrometer For a Broad Range Spectrometer - M.Ro

BhidsyB VeN, Bhoraskar - A quadrupole lens pair is designed

to aocept the particles between 1 MeV to 6 MeV. A complete
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double focusing can be achieved for any energy of the

eleotrona In the above range. A 60° Magnetic Spectrometer

ie oombined with this doublet and the positions of the qua-

drupole lenses with respect to the spectrometer are calculated

to get the maximum focusing and acceptance of the electrons.
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1. Internal flremsstrahlung From Tl - S. Mitras

Ms Nath9 A.K. DQ, p8C. Bhat tsteharya and A.K. Das - Th©

spect ra l dis tr ibut ion of internal breraestrahlung (IB) emitted

in the $ -deoay of Tl has bean measured from 30-600 keV

with a Nal(Tl) s c i n t i l l a t i o n apectometere A modified geome-

t r i c a l arrangement used in the experiment reduces the con-

t r ibut ion due to external bremsstrahlung rela t ive to IB to

a minimum.) Th® experimental resul t s have been compared with

the theore t ica l calculat ions from KUB - Lewis & Ford - Nilsson

theory. A comparative study of the present resu l t s in relation
(1 2)

to two other single counter experiments^ " ' reported ao far

who ibund a substantial excess number of photons at low energy,

has been done*

References8

1. R.A. Riccij Physica 24, 297 (1958)

2. K. JTaraaimhamurty and S. JaananHnda, Proc. Phys.
(1966)
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1. Triple Gamma An,-mlar Correlation Studies of the
192

Radiations from the Decay of Ir - U.S. Pande and B. P.

Singh - Three Nal(Tl) detecotra (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 correlation studies for tha triple gamma
1Q3

cascade 589 keV - £96 keV - 316 keV in Ft yA from the decay

of Ir1^2. Angular correlation function W(9) obtained by the

method of least square fit and without apply, solid angle

correction is

W(9) a 1-(0a110 + 0,021) P2 (Goe 9)

+(0.052 + 0.030) P4 (Cos 9)

The multipolarlty of 296 keV transition was obtained for

the spin sequence of 4 + ̂ f . 2 + ̂ f^gV

The x &' (the amplitude mixing ratio) of 296 keV gamma-

transition thus obtained is (-) 1Q+ . The sign o ia

Independent of phase convention in this measurement.

2» A Separable Potential Model For i» Neutron Proton
• • ~ S 0 - — •

Interaction - A.P.S. Sirohi and M.K, Srivastava - A number

of separable potential models have been proposed for the UN

interaction. The off-shell behaviour of these separable
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potentials is quite different from that of a local poten-

t ial except in the low energy region. For example, the

half-off-shell reaction matrix elements K(p,k!k ) sfc^ an

oscillatory behaviour for a local potential while in the

case of separable ones they have a smooth monotonic behaviour
-1 -1

for p ̂  4 fm . Around p ̂ 3 fm « 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 potentials used hitherto,.

It is shown, that these differences in the off-shell

behaviour are not an inherent feature of separable potential

models. Even with them it is possible to generate the

characteristic oscillatory behaviour of the half-shell re-

action matrix elements of local potentials and thereby to

make their off-shell behaviour closer to that of the local

potentialso
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