SYMPOSIUM ON PARTICLES AND FIELDS

December 30, 1970 — January 4, 1971

DEPARTMENT OF THEORETICAL PHYSICS
UNIVERSITY OF MADRAS




CAL PHYBICS

AYMD FIEIDS

wegpion Al. 9.00 he M aion A2. 11,30 Al-1.00 AN

» A\ -~ * B e was o
P. ML Mathews® $ -k Moner— e o

¥*

T.Das (11)

. G.Eamachendran

- R.Rajaraman

Sewelon B2. t1.15 A0 £00 BN

4 ; ' % =

N. Penchapakegan® ; 4. P.Balachandran (2)
J. Vaharana (24 B.B.Deo (14}
P.Das Cupts : W, Penchapakecan " (38)

P. Mghanta - e P i, S, Senthanan 2o

TUNCH BRELK




-

-~

Session B.3 2.16 - 3.40 p.m. ion B. 4,10-4.50 P, M,

E.hajaraman* ( P. Lchuthan (1)
(

7, V. I. Sarme 53 L. CoGarg (17)

bt o e y
Ue e 2lNNEN

Laturday Januvary 2, 1971, .. Seseion

Seesion C.l 9.¥0 - 11.050 AJIL Socsion C.2 11.354M - 1.C0 PMe

&

211adi Remekrishnan* (48) S, M. Biswas¥* = (5
I.V.V.Raghavacharyulu (43) M, Seetharaman e [5

K,H. Moriwalla (28) J« Jayaraman (20)

<4

. Dutta Majumdar (13)

B. K. Basu (5)

Je 4

Descion Ce 3 2.10-3s : Session Ce4 4.10-5.10

P, M. Mathews : S. Iukhar jee LD

J.N. Passi 4o VoBa Chandra Raju (6)

Sunday Janusry 3, 1971.

“ Sesgion Del 9.00-10.45 A M °© S Semsionm@er 41.1540 - 12,49 TG

(49) " G.Bhemathi ’ (4)
(9. ) K. Prema (41)
Ve Devanathan ﬂ_(iﬁ ) ' L KPTe ] ‘ (51)

¥, GeTakwale (59 ) K.Srinivasa Ekeao (57)

IUNCH BRELK




4:0 05 "‘50 OO 1;. ]\\{i'

F, P, Divakaran (60)
.

{
.L'-\v/_o Kh‘are (798>

_Session ©.2 14, 06 1.00
Ramesh Chand 450)
(z2)

(54)

Concluding Summary.

merked by (*) are of 495 minutes duration.

for other talks (Pape s) ie 20 minutes each.

in the.programme refer to the

numbers in parenthecis

gs e dlicsth ciyen belows.

serizl numbers of the paper

1 AT
Lilol

To be
presented by

erov parameters in i 2o Aehuthan
D

ing end posgitivity properties 11
% P.Balachandran

emplitudes

Stz K.Pasu
A N interactions. Phamgsthi
ic two body problem. N, Biswas

Negative metric end modificd Iee Model

two baryons.




DeChatterji

S« ke Choudry

Datta Mujumdar

scettering B.B.Deo
V. D vanathen

lgebras P. B. Divakargn
ttorlng in “ ‘
e Re G Gar g
On massive non — abelian gauge theories P. Ghose
Dengity operator of vnpolarised radiation .  Hari Prekash
lnyeriont ccolar product in the theory of
arbitrary spin particles. J« Jayaramen

medel of pion SoUr algebre e V. Khore

Kumsr Eswaran
P. Mehanta

Veneziane model. ‘ J. Maharana

Wezk interaction as en S-matrix

Yot

- .5 Maheswar
ientication of non abelian gauge fields

poscihle mode® of existence of tﬂchyons.
N

‘Glokbal coordinate o QWCformntlon LrouUDs,
gravitation and elementary parbiclies,
R.lnativistic Beorticle Yave Dquations.
Wightmam Functions,Spectral reprecsentations, {PlL
and the cpin stetistics theorem
(To be snnounced )
Relativistic Ouerk model.
Scale =nd econformel currents

S, Mukher jee

2

normalisable fiwld theories.
Photone and techvons with continuous spin. N, Mulkunda
ol en gl Phalons.

decay




Venczieno Models

Dusl reconant amplitudes for many pilons.

implications of achyon-like matter

K. Prema

of Feornermelicsbild nil CsEece

V. V. Beghevachaty 1u

Ve LU0

T e
WiPheidee Ik

sum rules for deep inelastic! e
scattering.
4 scattering L ¥
2] dnveriance. ¢, Ramachandrean

and its applicat
particles t]1adi Bamekricshnan

th srocter( T.5. Senthenam

forwuare .
Vel Dorme

V. Dastry

cetharaman

e

F=Niel minel b n\(\—-ﬂr O‘ t
Proee - Sec
preseEses

. . K. Syrinivaea Rao

1
Tield theory. » Sudarshan

Tqidcd Dace

j

for scattering
; “’% Virendra Singh




PROGRAMME

Thursday, December 31, 1970

Session A1 9.00-11.00 Session A2 11.30-1.00
P. M. Mathews : T. Das
N. Mukunda (To be announced)
P. Ghose

A. Maheswari
LUNCH BREAK

Session A3 2.15-3.50 Session A4 4.20-5.00
V. Singh G. Ramachandran
G. Rajasekharan R. Rajaraman

R. Choudhury

Friday, January 1, 1971

Session Bl 9.00-10.45 Session B2 11.15-1.00
N. Panchapakesan A. P. Balachandran
J. Maharana B. B. Deo
P. Das Gupta N. Panchapakesan
P. Mahanta : T. S. Santhanam
LUNCH BREAK
Session B3 2.15-3.40 Session B4 4.10-4.50
. R. Rajaraman P, Achuthan
> K. V. L. Sarma R. C. Garg
C. P. Singh
Saturday, January 2, 1971
Session C1 9.00-11.05 Session C2 11.35-1.00
Alladi Ramakrishnan S. N. Biswas :
I. V. V. Raghavacharyulu M. Seetharaman
K. H. Mariwalla J. Jayaraman
> ~ S. Dutta Majumdar
B. K. Basu
LUNCH BREAK
Session C3 2.15-3.40 Session C4 4.10-5.10
E. C. G. Sudarshan A.C. Rae
P. M. Mathews S. Mukharjee
J. N. Passi C.V.A.V.B. ChandraRaju
Sunday, January 3, 1971
Z . Session DI 9.00-10.45 Session D2 11.15-12.45
R. Ramanna G. Bhamathi
D. Chattarji K. Prema
V. Devanathan A. K. Re¢j
B. G. Takwale K. Srinivasa Rao
LUNCH BREAK
Session D3 2.00-3.35 Session D4 4.05-5,00
P. P. Divakaran Tulsi Das
A. V. Khare Chhajlany
S. Pakvasa

A. Maheswari

Monday, January 4, 1971

Session E1  9.00-10.40 Session E2 11.00-1.00.
L. K. Pande Ramesh Chand
K. H. Mariwalla _ S, P. Misra
Naresh Chandra C. V. Sastry

Hari Prakash
Kumar Eswaran Concluding Summary




UNIVERSITY OF MADRAS

{EPARTMENE OF THEORETICAL PHYSICS

SYMPOSIUM ON PARTICLES AND FIELDS
(December 30th 1970 to January 4th 1971)

ABSTRACTS OF PAPERS -

Low-energy parameters in pion-nuoledn’scattering

P.Achuthan
.
I¢ is 1mportant for various reasoﬁs and purposes to arrive
t better understanding of the low-energy parameters such as
effective ranges and ‘scattering lengths for hadronic interactions.
In. this paper, we have studied the problem of theeffective range
parameter in pion-nucleon boatter¢ng using the dlbper81on theore-—
tic techniques. The results -achieved are compared with those

of other calculations and discussed.

The Crossing and positivity properties of partial waves

A.P.Balachandran

Crossing symmetry of the scattering amplitude is used to

erive an infinite number of Sum\rules‘eaoh of which involves &
find te numbef of partial waves.. Such sum rules are derived for
four body processes where the particles have afbitrary mass and
spin and for N-body processes Uﬁ; 5) where the' particles have
arbitrary mass and no spin. These sum rules lead to an infinite
number of inequalities involving the s= and p—iil”r partial waves
when certain positivity properties of the® W partial waves proved
by Martin are used., The generaligation of such positivity state-
ment for oertain‘processes which involve  particles with spin and
unequal mass (for example, the process T N-—> TN) is alsb posSi—
ble. The use of these results in the construction of theoretical

models for partial waves is discussed.




On the gr jo SU(@)
: .A.)..B <

In & recent paper (Majumdar and Basu ~ Annals.of Physics 56,

464(1970)) the matrix elemeunts of the finite transformations of
the group SU(3) were determined. These matrix elements can be
factorised in the form
: : : ‘ : J(\
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~ *’\O} = / Gaeln
= Ara ‘

S # 7
—d g

where N=] ooy’ 2
ey o (20 e S -
Lo o © %

S

is the hypercharge, (p q) the representation 1sbelling numbers,

D

< b
usual rot tion mutrlceo.' A method for determining the gener al

atrix eLcchtuzaynulﬁy yﬂywus‘/ma given in the above paper and

AL

}ﬁ& § the state la ing quentum numbers,and Dt are the

formulae for some Specl 1 ecaSeswere calculated.

These results and some othﬁr ults are used to determine
the C-G coefficients of SU(B) by i rating the product of diree
matrix elements belonging %0 R he groups Such integrals
yield theproduct of the C—G coefficien
initial and final s tates of the matrix ele1snts. If the direct
product- is not simply -reducible, then the integration gives a

scalar product of the C-G coefficients in the degenerate sSpace.

Caléurations have been carried out in the cases where one of
the representations in the direet product is an octet or a
-decuplet. The tables awailable in the literature for these cases

have bceq compressed into a few analytlc eXpressions,




,14 ~N Interactions

G.Bhamsthi, K.Prema and Indumathi Seshadri

The /\ -nucleon scattering data have been analysed in con-
‘uanlon wi th the binding onarglvb of the ¢1ght hypernuclei and

the /\ -binding in nuclear matter in order “to arrive at a consis-

tent set 'of low encrgy ScatteIAng paraméters. The non local

geparable form for the interaction was chosen. It was found that
the data from the three different sources can be reconciled with
cach other to a reasonable degree with a simple choice for the
form of the potential only if distortion .of the core was allowed
even for the lightest and ¥yery loosely hound hypernuclei. The

ndence of the fit on the range parameter has also been

aep

2l
studied.

Relativistic two body problem
- S.N.Riswas .

(Abstract not received)

6. wubumlvb metric znd a modified Lee Model with two baryons

¢.V.4.V.B.Chandra Raju and P.K.Srivastava

Tn this paper & modified Lee Model with two U parvicies 1o
is studied. One of them belongs to the +ve metric and the other
Pollowing Lee-Wick prescriptions

- belongs to the negative metric.
It turns out

N B scattering amplitude is explicity calculateds

to be unitarys.

T. The Axial-Veétor K, ,-Decay Form—faotorsubased on Current Algebra

S.C.Chhajlany, L.E.Fapdit and G.R&jasekaran

The axial-vector Kl4—decqy_form—fabtors given by current

algebra have been reevaluated using the vector K13~decay form-
factors and the ratiof?/%‘, obtained on the basis of broken




=g f Sl
ehirel SU3 X SUB and 3U5 ujmmptrlbo. It is shown that the
assumption of near constancy of these form~factors leads to
good agreement with the experimental data using consistently
the single Cabibbo-angle sin@v = sineA oo
Leptonic K-Deeays with Bedkeon BUla) x B5U(H)and SU(3)

and Violation of -€ TUniversality

S.C.Chhajlany, 1.K.Pandit and G.Rajasekaran

phenomenologioal treatment of l-e aniversality violation in
the strangess-changing decays is proposed to account for the
existing discrepancies between the form factors and other decay
parameters of the leptonic K duC&yo determined experime entally and
those predicted on the basis of the conven+1onal Cabibbo- theory

sith the first-order broken BU(5) = S ond SU(3) .symmetries.

K~ Absorption in ZZGd

D.Chattaril

Recently, Wiegand and Kunselman have estimated, on thg basis

of K X-ray data, that the capture rate for K mesons in éz

i zbout 1.2 x 10 Sec_1. hccording to ﬁhem, this result implies
+that the neutron density distribution extends well beyond the
proton distribution. By using a K~ -nucleus optical potential
proportional. to the BN scattering lengths and the nuclear den-
sity, we show that agreement with experlment can be obtained
without postulating different dis tribution parameters for e
proton and neutron distributions. The fact that Gd is a

strongly deforued nucleus is also considered.

Inelasbic € &0 Scatsering

S.R.Choudry

_( Abstract not received)




Report on Kiev Gonference (1970)

T, DBDas

(hbstract not received)

Veneziano Parametrisation of Strip Model Input

P.Dasgupta

The guestion of using the Veneziano amplitude as the inpat for

Strip Model caleulations is considered in view of the fact that
the Veneziano amplitude fal to describe accuyately the low
energy meson—baryon'procegses, where'thresh01dé play very impor-
tart-role. It is concluded that wh 1ile any attempt to unitarise
the Veneziano amplitude as such is likely %o mebt insurmountable
difficulties, it is advantageous and WOTthWhllc to choose the
asymptotic. part as the input for the strip N/D equations, A pion~-

nucleon calculation has been donb to illustrate the p01nt.

Bina e transzormJtlono and 66 coeIilclentS of the group 83

%"

D Dat 8 MaJunudr

i We lLkﬂOWQ *k at h@ CG~coefflolents of a compact Lie
group can: be obtained by lﬁt@gl@ulﬂg the product of three matrix
clements of finite transformations oelonglng to three irreducible

ons (IR} of the groups The exact relation connect-

«ral with th Cu LOpIP101ﬁPto 1s

%‘ q
So{_p 1 (A)f) (a/)ﬂ e/) (/A’/Zj /"]j/;q l Q’LPC?r>
K k7
where pﬁqd, Psd5y pa are pairs of.non—negatiVe INLEZTELS pharacteri~
sang ke IR's, (T, T., ¥ _.walies are denoted collectively by .
>\’fi«»” snd 4, j, k, and the number. of values taken by the
summation index r isequal to the number of times the represen-—

tation (p,qa) occurs in the direct product.’ This formula has been




used by the Suthor feor deriving analytic expresgions for the CG
eoefficients of SU(%5): If the representations(p,q) occurs only
gnee i1 The direet progucés, then the general 06 coefiicien®d
corresponding to the Statéé )\, fi.; 53 15 'Cbtained by ehoosing
/
a convenient set of initial states i, J¢ 'k topr witiclh the £&
coeffagiebd is ellber known or can be defermiped casilye. On tlie
other hand, if the representation (p,a) occurs f times in the
direct product then, for getting all the CG coefficients,
integrals for f ' sets of initial states must be evaluated. By
taking appropriate linear combinations of these integrals for the
same A 5 /} seat oy but diferent 4, j, K a1l orthohorunl seb
of CG coefficients faor the States ,R . /Uv = can by eonaly
obtained. If the orthogonalization is carried out by Schmidt's
procedure then the coefficients of the linear combinations can
glso be expressed im terms of integrals of the same types This
gives a simple and convenient method of calculating the orthonor-
mal CG coefficients of SU(3). The usefulness of the method .
depends eutirely on the poseibility of obtaining convenient
representations of the finite transformations of the group.  Our
een mainly directed along this line,
e matrix element”&erived?previougly
su Annals of Physies (N.Y) 56, 464 (970)) has been
further blleLflGd and brought into a form suitable for the

calculation of the CG coefficients.

Envelope factor for high energy scattering

BeB.Deo and N.K.Parida

=

A model of thigh energyiacabxerlng 1depveloped which incorpo-

Lates assumed analytic prop@rtlcs. The es;entldl ¢deq is to map

the. cut plane of analyticity into the interioxr of a parabola with
cuts: forming the boundary of:the parabola and is normalised in
such e way tlet the physical region extends from zero to infinity

when energy is infinitely large.: Scattering crossection can be
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expanded in orthornormalised ILagurre Polynomials in this confo r-

mally mapped variable., The first term of such an expansion is an

exponential. We find that this: térm, in high energy is

S oy

Wheve A,B are const&nts, k, the momentum and 6 , the scattering

angle;ln C.u Il system of ce-ordinates.,

Muon capture in Nucleil

V.Devanathan

(Abstract not received)

Cur¢ent dens 1ty algebr
P P Dlvakaran

(Abstract not received)

Analysis of -N soatterimg in 811 and P11 partial waves
: R.C.Garg

(A bst“act not received)

On Massive Non—nbellon Gauge fields

Parthasarathy Ghose and Asesh Das

It is shown that in a variant of the Stuekelberg formalism
for massive non-Abelian gauge fields, which makes use of unitarity
preserving, purely ¢ glf—lntaructlmg auxiliary SplnlCSS fields with
a nega+1va‘mbtrlc, the current operator 3 - (X)t transforms
Tk Ulx ) i (X)Uunatr local gauge transformgzlons. Fleld current
1gentity 1o malntalnd not as an operator identity but between
matrix elements. Also, only one of the two conditions stated
by Salam for renormalisability of general gauge theories of massive
vector mesons turns out to be sufficiemt, and it shows, as 1is
well-known, that massive non-Abelian vector gauge field theoxes

are non-renormalisable.
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Density operator of unpolarized radiation

Hari Prakash and Naresh Chandra

Gcneral“formaofvthe density opmlﬂtor for unpolarized radia-

tion, defined as one whose natume does inot. change on introducing
arbitrary phase chenge in 1ts any polwrlzed component, 18
obtained. 1t is shown that, if two orthogonally polarized com-
ponents of unpolarized radiation are Suaulat;oally independent,
it is necessarily: chaotic. 1t is a1lso shown that thé procedure
currently being used for uuudylng nonlinear intera actions of un-
polarized radigtion 18 not correct and that the Stokes' ﬁdra

meters do not correctly specify the-unpolarized state of radiation

Invariant scalar hroﬂuct At thutheory 0? arbitrary spin particlgg

.

P.M, Mathews , JXSFayhramnal and M.Seetharaman
fPl’ase,see Tugec8d)

Tagrengisn model Of bﬁbh”soure@malgebra

2 «

T.Pradh?ﬂ amd A.V.Khare

A ngrang+an model —i's ‘constructed where pion sources (Eor
massive plons) together with 1sospiﬁ geﬂerators satisﬁy“SU(Z)@Q
str(2) algebra: and the source operators commute with the
Tamiltonian in the 1imit of zero pion mass. In this Lagrangian
moiel of relat1v1utlc quentum field theory an exact calculation
St S—W“vL scattering lengths can pe domne in the zero pion mass
14imit. For massive pions, ‘calculations san be done in. a tree
diagram 3pﬂrox1m ,tion. Pion sources ond axial charges (in terms
of - picn field) are related to each other by a transformation.

m : :
‘he above pion source Ldgrungian is unlquc in the sense that

=
y

there is no further freedom Of redeflnlulon of pion field.




20, Tnvariant scalzsr product in the theory of particles of .

arbitrary spin

P.M.Mathews, J. T ayaraman and M.Sectharaman

Tn our theory of wave eugations for particles of arbitrary

spin and mass, there exists a scalar product between any
fay = HY

@ t

solutions ¥y and §, of the Schridinger equation

.given by f\'*frubi MU 5 f_wﬁﬁ\<#3?

where Mis a metric operator
Ancthe SpatE of wave functionsg and is to be determined in such
5 way that the scalar product is relativistically inariant.
The actual expression for M will depend upon the expressions
for the Poincaure ' generators and in particulur'on that for
I We demonstfate that with the form of M determined by
nelation and rotation invariance, the requirements of
o of the P-invariant metric together with the con-
of unlt rity and hermitic LtV of . the scalar praduct
1ead to consistent ¢ solutions for H's (of cas e (i) and case
(iii) whose forus have been ﬂfev1ously fixed with separate
-T, C and P invariance and specific comnutation relations
anong these) implying re 1ativistigbinvariance of the eyuation
of motion for real mass and. arbitrary spin. The parity
non-invariant part of the metric 1is inconsistent with the
relativistic, invariance of the equation of motion and hence
should vanish identically. For the cases (ii) end (iv)
of Hamiltonians, however, inconsistencies arise unless the
whole metric itself 1S ZeroO. For'imaginary mass' of half
integar spin the relativistically invariant Hamiltonia
£all under these two cases syl At 15 ¥he perivy nan—lnvarlunt

part of the metric that gives consistent solution, leeding

to unitarity snd hermiticity of the scalar product.




Generalised Phase Operators

TV A7 ey 1 £ 1
Kumaxr mswaxran

(Abstract not received)

Cross-duality amplitude

P.Mahanta

Constructions of possible T cross-duality dmpLLtuu’ are
given. A particular model, in which the leading cut 1is pp , is
investigated, The slope of the p trajectory 1is found to be the
same as in the Veneziano model ond the version of the KSFR
relation given by this noél is very close 1O that of Venezlano.
The daughter trajectaries are, however, not physical. High-
lying resonances are more weakly coupled C ump(rwﬂ with those of

Veneziano.

Charee and nercharge € sance recactions ahal jigls veneziano mode%

L5

J . Maharana & d R.Ramachandran

We have studied charge and Afpbrchurﬂu exchange processes in
the Veneziano Model. We have calculated differential cross-—
secctions and polarization for- Tk p amonond K N =3 A Quz

results are in good ugrc¢hpnt with experimental results.

\4 pe !

Weak interactic as an S- —ma el X

Maheswari

(Abstract not received)

Quantisation of ﬂuﬂ sbelian gauge fie 1ds

Maheswari

(Abstract not received)

Possible modes of existence of tachyons
Kt:lo a"“lWalla

The possible modes of existence of Tachyons are examined frou
point of view of its el ectromagnetic interactions - if any,

the fundamental space e-time issumptions of mechanicss It s
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concluded that in all probability Techyons are not charged and
that they could intcraet only on the comsic scale in the presence
of very strong gravitational fields. All attempts to detect the

sn the laboratory scale are therefore doomed to 2 fallure,

The global coordinate transformation groups,

gravitation and elementary particles

K.H.Mariwalla

I+ is shown that the essential condition for quantization
of a given system consists in recognizing the relevant'Global
Coordinate Transformation Group'. This method is used to investi-
gate symmetry groups associated with elementary particles and
their connection with General Relativity.

Relativisiic Particle Wave HEquations

P.M,Mathews

Relativistic wave equations describing particles of arbitrary

nass and spin will be reviewed.

30, Wightman functions, spectral representations, and the spin

stotistics theorem

P.M,Mathews

Two-point Wightman functions of arbitrary finite component
relativistic fields (which may in general be reducible under
the homogeneous Lorentz group) are related to those involving
auxiliary fields transforming according to representations of
the type D(j,0), end explicit: reprcsentations are obtained on the

basis of the usual axioms. Our construction does not require

the choice of any special kind of basis for the physical states.

ing the spectral representations and the weak local commute-
tivity condition a general proof is given for the spin-statistics
connection. Special problems which arise 1in the case of

reducible fields are discussed.




T

M.G.K.Menon

(AbStract not received)

A rpelativistic

T s
Sl hes)

. We have developed a relativistic ‘model of. the hadrons based

on the quark model. The wave functions of the hadrons are assumed
to describe the hadrons completely. The 'wave functions'
here are described in terms of the energy-momentum four vectors
of the constituent quarks of the bound state with the energy
component including 'the energy of interaction' of the duark.
The effective mass of the bound gquarks thus becomes variable.
The total energy momentum of the quarks (antiquarks) is now
added togeth&r'td giverthe energy momentum of the bound state.
The quark fields arc taken as . Dirac £ields and from the res
frame, Lorentz boosting 1S used to describe the particles in
motion. The gquarks inside the hadrons are described by vari-
able mass free field effectilve Lagrangians aml quantisation is
done écébfdingly. The vector and axial vector currents are
also easily obtained- and enable us 1o considér‘interaCtions
with external fields or of algebra of currents of field theory.
The model yields proton, néutron and lambda magnetic moments
respectively as 3, -2 and ~0.84 nuclear magnetons in the static
approximation of the quark model. The above result s seem to
indicate that this may be a good approximation at low energies
cven when we may have not knowlcdge of the details of interaction
or of the wave functions, The model will nontrivially depend

on the explicit nature of the wave functions at higher energies.

cale =nd conformal currents in renormalizable field theories

S.Mukherjee and N.R.Ranganathan

Some general properties of the currents associated with
the seale and conformal transformations .in renormalizable field

theories are studied. A set of equal-time commutation relations




~212:-

between the generator and the components of the scale current
as well as between the components themselves are evaluated.
The e¢xistence of the Poincare algebra and the physical mass-
spectrum are incorporated in these commutation relations. The
.problem of fixing the dimension of the scale current 1is cons idered
Tastly, the sbtruelbure ‘of dthe 1 O —conmutator! for these currents

o

has also been investigated;

Photons and tachyons with continuous spin

‘N.Mukunda

ight-like and space-like represcntations of the ‘Poincare
group, describing photons and tachyons with continuous spin, are
considered. We exanine the conditions under which these repre-
sentations can assume a form analogous to the Shirokov—Foldy
form for the time-like representations, namgly‘a'form in which
the generators of the appropriate little group show no mixing
of the momentum and.internal degrecs of freedou, While every

continuous spin light-like reprusentations can be put into this

‘form, only those. space-like ones can, which correspond to using
uou

i fe

s'series representation of the little group appropria-—

0 this eeses

Anticorrelation of photons

Naresh Chandra and Harl Prakash

With the development of ‘Sudarshan's (Phys.Rev.Letters
10(1963)227) phase space representation and Glauber's (Phys.
Rev., 131(1963)1966) P representation of density operators of
optical fields, there has been much disoussion on the correspan-
dence between the classical and quantum descriptions of
coherence., Although, in one of his early papers, Glauber
showed that quantum mechenically a larger variety of optical
fields can exist tharn that allowed classically (becausa, for

o classical field, the weight funetion in P representation of




iensity operator has to be real and non-negative, while,
ntum mechanically no such condition need be satisfied),
several authors have stressed the usefulnessof classical
theory. One of the phenomena unexplainable classically is
anticorrelation (T.F.Jordon, Phys.Letters 11(1968)289, M.M.
Miller ahd E.A.Mishkin, Phys.Letters 24A(1967) 188,
P.P.Bertrand and E.A.Mishkin, Phys.Letters g§§(1967) 204,
N.Chandra and H,Prakash, Phys. Rev. A1(1970)1696) exhibited
by some optical fields. Till now, the fields which have
been shown to exhibit anticorrelation were ideal fields and
experimentally it is difficult to get such-fields. We show
here that it 1s possible to obtain an optical field which

can exhibit anticorrelation. Such fields can be obtained

The output

one passes a laser beam through a two photon oscillator.
ok
Wal

elds in (a) two photon attenuator, (b) two

photon (different mode) attenuator, (c) Raman type attenuator,
is shown to exhibit anticorrelation. The density operatar fa
the output field is obtained from that of input field in P
representation with the help of time evolution operator,
retaining only those terms which contribute appreciably to

the precess under consideration. Loss mechanism has been

neglected.

Strong and Weak Decays of Baryons

S .Pakvasa

Some regularities in the hadronic weak decays -of baryons
are pointed out. A possible relationship between the SU(3)
structure of the weak decays and the strong decays is con-

jectured and tested.

3T & Veneziano Models

N.Panchapakesan

(Abstract not received)
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Dual resonant - amplitudes for many pions

N.Panchapakesan

(Abstract not received)

Ahe implications’of tachyon-like matter for super dense stars

L.K.Pande

(Abstract not received)

Compositeness criterion for unstable particles

JoN: Eaeol

The problem of making.unstablo elementary particles equi-
to resonances.is investigated in a soluble model field
@umonstrateﬁ tret the ‘irreducible part of the
amplitude develops a pair of complex conjugate poles
econd sheut of the energy piéne, one of them correspon—
an S—wave resonancei :.The poles in the vertex and inverse
3atbr induced by these complex poles of the irreducible
et O the séattering amplitude are such that the so-called
Jin-MacDowell cancéTliatiion holds good. We show that under the
conditions Z1 = 0 and Z3 =.0, the S-wave resonance completely

replaces the unstable praticle.

41. DoUble”hjpernﬁClei =nd ~/A~A interaction

¢.Bhamathi, K.Prema and Tndumathi Seshadri

1
The double hypernuclel _AﬂHe6‘and AABe - are analysed
on the separable potential model. The value of the A-A

interaction strength parameter deduced from the A/\He data
leads to a consistent description of the Danysz cvent as a

0 : o i
/V\Be1 system. On using the parameters obtained from this
analysis it 1is found that thelightest double hypernucleus which

- - ; 5
can exist as a bound system 1S H
. . . y /‘A . ( AA
of the binding energles of the plausible double hypernuclei

T 19 .
and 8) a also ted.
ﬁAC jal AN re also predicted

He5). The values




Consequencies of renormalizability

Anil C,Rae

This is the third paper in the seri s under theée title,
"Consequences of renormalizability". This paper deals with
the extension. of the formalism developed in I and II, to the
case of an amplitude dependent on an arbitrary number of eergy-
momentum invariants. 1t is shown that the formalism leads to
an iterative solution for the high-energy behaviour of the total
or differential cross-section. : Some of the more important
applications are pointed out. An extension to the low-energy

regien is given without proof.

Polynomial algebras

I1.V.V.Raghavachacryulu and Nalini B.Menon

The present work is concerned with what are called poly-
nomial algebras as an extensicn of the work of Alladi Rama-
krishnan and his colleagues on matrix algebras defined by con-
ditions dike 30 = T ond 1L = Lk « We identify that Some very

ant algebras in which physicists are interested are
indeed polynomial algebras. A few general properties of these

algebras are established.

Phenomenology of very high cnergy scattering

R.Rajaraman

(Abstract not received)

faree body Torees 10 Nucltel

R.Rajaraman

(Abstract not received)
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& fixed pole in the virtual compton amplitude A2
R.Rajaraman and G.Rajasekaran

We suggest here the presence of a J = 0 fixed pole in

the virtual compton amplitude Ao with a residue linear in

; 2 2 e . :
the photon mass q° for all q « ' The resultant sum xule is found

: ; / : 2 .
ta- bg consi stent with the on-mass-shell (q° = 0) data, the scale

; g5 -
invariance requirement at @ —F 0 as well as the electron

; ; 2
scattering data for intermediary q .

Inelastic electron-proton scattering and & sum rule for

-the. schwinger ferm

ViGupte and G.Rajasekaran

_that the form of the one-particle expectation
VCiWingér term, in the equal time commutator of
and charge densities, is determined
by relativisitc covarience. This allows us to derive a sum
rule for theone-proton expectation value of the Schwinger term
involving the structure function S/JL measured in inelastic
clectron~proton seattering. From this sum rule for the

Schwinger term one can obtain the sum rule
; 2

‘ d ¥ -‘/&51 o’ ) / ‘i'i

where q° is the square of the four momentum transfer and 2’ the
erierey loss of the @leotronhin the laboratory frames 'Ye com=
pare this equation with the recent experimental data using

ale invariance'. We find from this comparison that this

e 1s reasonably well satisfied.

Elastic e-d secattering and violation of

time-reversal invariance

G.Ramachandran
The experimentally observed deviations in elastic magnetic
e-d scattering andthe null result for the recoil deuteron

vector polarization are accuunted fr by invoking the two




=7 o=

possibilities of (i) a term violating the T- dinvariance of

the electrom&ghctid interactiorn and (4i)-a relative phase bet-
ween the S - and D - states of the deuteron. This model involves
only a single adjustable parameter inde pendent of the momentum
transfer but provides very good fit to different experimenta

data.

I-lTlatrix and its application to elementary particles
Alladi Ramakrishnan

(4Lbstract not received)

Unified theory of nuclei and

R .Ramanna

(Lbstract not received)
SU(3) quark model for higsh eaergy particls reagtisns

Ramesh Chand

Tn an SU(3) quark model, high energy partic reactions
are investigated in the crossed t-channel., It is assumed that
the physical baryon oc¢tet contained in the dir eet product iﬂiﬁﬁéﬂ
3 is given by: 8 (physical) = 8! cos® + 8 sin& , where 8 and
8! arise from ﬁ(@@fi and 3 X)6 respectiely. Taking b as the
SU(3) symmetry breaking parameter, strange-quark-to-nonstrange-
guark coupling parameter, we find that our ﬁuaﬁk model predictions
in terms of the values of {3 and b zare in agreement with the
available high energy data on : a) meson-baryon scattering,

b produc tion of vector mesons in meson—nucleon collisions,

c) photo production of pseudoscalar andnvector mesons, 4) anti-
protonnucleon annihilations into i) pseudoscalar-vector mesons,

and ii) baryon-antibaryon.
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51. Inelastic P oto roduction on nuclei and determination of IQZQ

A, K.Rb]

The prescnt prediction ot /C near theshold is not reliable
‘while this quentity is of much 1ntnr st in photo production of
pion'on freec nucleons, In this note we suggest a reliable way
to determine empirically this quantity from the inelastic

il 0
Qliierentlul CroSS—Seculono fop the yhbthTOQdCElon of ]
7

S u :
on = Lt and “Teading to~thelr T egpective sacuno exolted states

and further sugest a best for ~the quark lOuel.

52 ~Reia fLublb commection between the multi-veneziano integrand
g ()

and the character of special unitery groups

T.S.Santhanam

The remarkable. connection that exists between the multi-
Veneziang. Lmtugrwnu at,» fixed p01nt of theexternal momente
and the cn”r\ctcr of %0b01aL unitary: groups is exhibited
explicitly. Some remarks are made on such a connec >tion far

arbitrary extemal momenta.

S Electronagneti correction to eht forward KL - KS
Regeneﬁﬂtlgn ump1¢+u&v

K.V.h.Sarma and 1,.M.Sehgal

Tlectromsgnetic correction to the auplitude of the regene-
ration reaction KLp »f%> Ksp in:the forwaWd 41rectlon TS res il
foted in & model in which_only theelastic intermediate states

are retained in the uAltlflt/ surmnatione. Assuming Regge
behaviour for the strong Lntvructlon amplitudes, 34 45 found
that the correction T0 Iwm Q*L;n/k\ ig finite and vanishes
asymptotically as ; o “th)COTTLC*lun to the k@fﬂjzéls
exanined in a ﬂOHTuL”t;Vlbth potential  mode 1 which assumes the

additiyity of the phase shifts.




Photoproduction proecsses in .the gquark model

C.V.Sastry and S.P.Misre

Meny sum rules for photoproduction processes are derived

starting from the vector-dominance hypothesis and treating

the mesons consistently as quark-antiquark composites.

Role of sinvariance cond J¥tions in the

deternination of arbitrary spin wave egquations

M,Seetharaman and P.M.Mathews
We: show that for free particle wave equations describing
arbitrary spin pgrtielns of non-zero. nass; “Poincare arld TCP
invariance lead to separate P @ Ed T invarisnce of the wave
equation.

Role of box diagram contribvtions in

N Lt 1 T
N*(1236) and.= production Processcs

i.B.Saxena, Kunwar J.Narain, C.P.Singh and B.K.Agarwal

We have investigated the ipplicability of rescattering
model to understand the production angular distributi-ns and
the energy deypnuance of the cross gections for the reactions

Bk — =
SpoP X R h KON el Es oK =

’ . : S ; 16 12
Phtoproduction of charged pions from 0 and C

K.Srinivasa Rao

The “ho*mﬂrgduction of charged pions fronm closed shell

nuclel, 160 ana  1°C, is studied by means of a transs Cron

amplitude obtained in the impluse approximation. The

proce b%es otudltd are:

Y + ( P o) BN g 16N(JP:
(3

P
¥ C 12B(J >




Ote

e : 16 i
Treating the ground state of 0 to be spharical, we

m
£ind ' S oby comps rwoon of our results with the available experi-
men tal data, that thc knwon purtidle—hole wave functions for
1DN states yield cross sections sma 1ler than those obtained with
the Independent Particle Model (IPM), but they are still lerger;,
by almost a factor of two, than the experimental results and
we show that this discrepancy can be accounted for by invoking
the surface production mechanism. However, recently, we have
shuwn2> that, for process (a), & better agreement between theory
end experirent can be obtained without invoking the phenomeno-—
logical surface pro duction mechanism, if we explicitly take
into account the two-particle-two-hole correlations in the
sround state of 16O
Tz
For processes (b) and (c), we preﬂict)) the energy depen-
dence of the cross swotioﬁs using the IPM and the available
particle-hole wave functions for the final nuclear states,
in both the volume and surface production mechanisms, treating
26 10 pe spherical. ‘e suggest that the process (c) is
ideally suited for an pyperrlcntml tuﬂy since only the ground

tee il
> of Ny 1s stable against nucleon emission.

&ajias
e
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T “@vanathan, M.Rho, K.Sriniamsa Rao and S.C.K.Nair, Nucl.
Phys.B2, 329 (1967).
K.Srinivasa Rao and V.Devanathan, Phys.Lettes.32B,
578 (1970 ~
' K.Srinivasa Rao, V.Devanathan and G,N.S5.Prasad, to
appear bl L\UC]_. J.DhJ (1971)

Ansliticity in field theory

RGeS darchan




59. Polarisation effects i 1igh energy neutrino induced reactions
o

W, . Teld

i general expressions for the ifferentisl érgss=tcctlion
production of lepton and barion in the neutino-nucleon
ction are obtained in a general reference frame.
Expressions are put in covariant form and contain contributions
simultaneously from all the six weak form factors involved in
he strong intergction current, from the polarised nucleon,
lepton and barion and also from the imeginary parts af the
products of any. two form factors
The results are, discussed in the centre of mass syst
relations are obtained between the polarisation coefficients
when the contribution due to the induced form factors or the
lepton mass is neglected. The relations are a direct con=
sequence of transfer of the sam helicity state ofneutrino to
the lepton whose trrnsverse polarisation ig proportional to its

mass term and hence negligible 2t high energy.

Broken. SU(3) X SU(3) and Cabibbo hngle

Tulsi Dass

A field theoretic model with the chiral S F ol

symmetry broken to U(1)(charge) level is studied with a view.

'

to relate the Cabibbo angle t0 strong and electromagnetic
interaction perameters. A relation is obtained which reducea
to the restult of Gatto, Sarteorl and Tonin and of Cabibbo and
Maisini in the limit in which themasses of the SU(3) X SU(3)

partuners of e Goldstone bosons become infinite.

o Exact asymptotic results for scattering amplitudes

Virendra ®ingh

(Abstract not received)
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Inauguration of Sympogium :

At 6.00 pem. on 30-12-1970 in the Student Centre

A.C.College Campuc.

— Drama ''Mahapattabhishekam'' at
6.15 p.m: on 1-1-1971. All delegates are
will be vrovided. Anyone who will not be

erformance, Y\la ace let ue know immediately.

i i M T S T

Reception

Tea Party on 3-1-1971 at 56.00 p.m.

Bvening Tecture : at 6.15 p.me on 3-1-1971.

Pt Rt

't Three - dimensional structure of macromolecules'

by Dr.Gopinath Kartha (Centre for Crystallogranhic Research,
Tioewell Park Divigion of Health Research Inc., Buffalo, N. Y., (USA).




