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RECENT observations with microwave back-ground
radiation and cosmic abundances of He' and D sug-
gest that the universe must have been shghtly inhomo-
geneous and anisotropic in the past though its present
large scale structure is fairly well described by the
Friedmann models'. In this note we present an aniso-
tropic and inhomogeneous generalization of the
Friedmann models with flat space-sections as proba-
ble models of the early universe.

The necessary conditions for the cylindrically sym-

metric metric of Marder,

ds’ = A*(di* — dx*) — B*dy* — C d?* (1)

where the metric potentials A, 8, Care functions of x
and f to represent a perfect fluid distribution and the
explicit expressions for the pressure and density in
terms of the curvature components have been
obtained by Singh and Abdussattar’. Here we con-
sider a special case of this metric when the metric
potentials A and Bbeingequal are functions of ralone
and C s a function of x and ¢. This makes 2=20. In
order that the coordinate system® may be comoving
werequire F=14ie. fo=0(seeref. 2eqn(1.13)).This
gives C=[M(x) + N(1)] 4 where M and N are arbi-
trary functions of x and trespectively. Equations{1.9)
and (110) (Sﬁﬂ ref. 2) imply M11 =0 and 2A4 N4 +
A N4 = 0. Integrating these equations we get

l
M= Px+ €@ and N=Kf;i-—gdt+1;

where P, {), K, L are arbitrary constants of integra-
tion. The metric (1) can be written as

Il = 42 Edﬁ— dx®— dy?) —

) 2
(l-i-af?dr-l-ﬁ’x) dzi[ (2)

where a, 8 are arbitrary constants and A is some
function of the tume ¢. Suppose the transformation
T=fAdr gives 7as some function of T say ¢( T) then
A(1)= A(p(T))= R(T) and

f | f l dt f !

— dt = dT =

A? RYTYy dT R*(T) ar
Thus the line-element (2) can be expressed as

ds® = dT*— R® {(dx2+ dv?)

2

(l —haf# dT + Bx sz}

where R 1s some function of the cosmic time 7. If we
take a« = 8 =0 the metric reduces to the Friedmann
models with flat space-sections.

The distribution in the model is given by
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where an overhead dot( - ) denotes differentiation with
respect to time T. The volume e¢xpansion # and the
shear o for the models (3) are obtained® as
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R b ()
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o = e (7)
2
3R® (I+af-Eng+ﬁx)

A representative length / given by the equation

¥ l

— = —08

4 3

which I'EpI'ESE:ntSE the volume behaviour of the fluid is
obtained as

I=x(x)R G—I—uf#d"f-l-ﬁx) "

where x (x) is an arbitrary function of x. The pressure
and density in terms of the Hubble parameter H, the
deceleration parameter g and the shear ¢ can be

expressed as
8mp=— H*(1 —2q)—d’, (8)
§7p =3H*— o (9)
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The reality” conditlons (p+p)>0 and (p+ 3p)> 0
demand that H*(1 + q)> ¢° and 3qH > 20°.

The explicit form of the function R can however be
determined by assuming an equation of state. For
example in the case of incoherent fluid distribution
p=0 gives R=(aT+ b)*® where a and b are arbi-
trary constants of integration. For this value of R
from equations (5), (6) and (7) we get

- 4&2_ )Y
870 = SaT+ o)
{4 ————= (10)
Cl + Bx)a(aT+ b)-—cr)
§ = 2
@aT+5) X
2+ — (11)
(I +Bx}alaTH+ b)—«
and
, ﬂ2ﬂ2

e T+ b){(1 + Bx)a(aT+ b)-—-{:uf}2 (12)
From the above equations we see that the relative rate
of the fluid shear o°/8° and the density contrast
d/dx(log p) bothtend tozero as T— ¢ which indicate
that the mode] ultimately evolves to the isotropic and
homogeneous structure.
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ZIRCONS are physically as well as chemically resistant
to geologica) processes, and, therefore, their morphol-
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ogy has been statistically studied for years to interpret
the history and petrogenes:s of rock formations ™
The present study is based on the fact that the mor-
phological characters of zircons are reflections of the’
varied physicochemical environments of formation of
the rocks. The paper pertains to the gneissic rock
associated with the migmatised charnockites and
allied gneisses in the Western Ghat section at Mun-
dakkayam in Kottayam distrt, Kerala.

LOCATION AND GEOLOGICAL SETTING

The rock under discussion has been collected from
the banks of Manimala river at Mundakayam (76° 53’
5%:9° 32" 15") in Kottayam district Kerala. The area in
and around this location belongs to the Precambrian
terrain contaimng migmatised charnockites and its
variants as the major lithological units, and also gra-
nitic gneisses, quartzofeldspathic gneisses and lenses
of pink feldspathic granites. These rocks are cut across
by dokrite and gabbro dykes. The quartzofeldspathic
gneiss is conformable in trend to the adjoining char-
nockitic variants. The general trend is nearly N-S with
559 easterly dip.

PETROGRAPHY

The rock is leucocratic, medium to coarse-grained
and gneissic in texture. It contains quartz and felds-
par; biotite 1s the dominant ferromagnesian muneral
which 1mparts the gneissic fabric,

Texturally, the rock s medium to coarse grained
and inequigranulr, showing feeble gneissose texture.
Quartz is anhedra! and feldspar dominates over
quartz. The plagioclase feldspar ranges in composi-
tion from oligoclase to andesine. Antiperthitic and
myrmeckitc growths are also observed. Feldspars
seem to be of two generations, the earlier one exhibits
well-developed twinning and the latter one 1s devoid
of twinning. The major mafic constituents are green

and brown biotite. Accessoris include zircon, apatife
and opaques.

STUDIES ON ZIRCONS

Recovery of zircons: Zircons are scparated from the
gneiss in accordance with the standard separation
techniques®. The rock sample is crushed to pass through
80 mesh (ASTM) taking precautions to avoid fine
crushing. This rock powder is washed and by panning
the heavy concentrates are obtained. Magnetic frac-
tions are then removed with a hand magnet and the
concentrates are treated with ditute hydrochloric acid
with a few drops of stannous chloride to remove the
iron stains, It s further treated with bromoform ("ip-
£r.2.9) to pet rid of the highter minerals, The fraction is
fed to the Franiz bsodynamic magnetic wpdramr("ﬁ“’
forward tilt and 15° side tilt) to obtain a pure 2ircons
from the non-magnetic fraction. Final treatment with



