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LETTERS TO THE EDITOR

A STATIC SOURCE OF THE TAUB SOLUTION  wherc

{x) = ~2)3
P. P, KALE AND AMITA PUROHIT ¢} = [ cos™®bxdx (7)
Department of Mathematics by the obvious chaige of co-ordinates. The density
Ui iversity of Indore p and the pressure p are giver. by
I~ this note a static plane symmetric interior solution 8np = 4b73
of Einstrin’s equations for perfect flutd with constant beos V8 by
density is obtained, It is then maiched to the Taub ' A
. a . x 1 t- Th >< SI:I bx B —— m (}:,
solution* which is clearly the exterigr solution, e 3
plane of symmetry divides the space into two regions X A has by (%)
I and 1I. In the following we have considered the )
intericr and exterior solutions in the region 1 only. X sm bx [B —~ @ Lﬂ]
The solutions in the region Il can be obtained from 3
them by the transfyrmations » — — X. The sclution (6) is free from singularity if
We cot sider the static plane .ymmetric mutiic -
5 0 X < o (10)

ds? = — dx¥ — eF ) (dy? + dz?) + 22 ez (1) | 2b |

and the Einstein’s equations for perfect fluid " The exterior Taub solution' mway be written in the
_ , orm
Ri—3Rej=—38rnllp+p V'V, —pgjl,  (2) e 2 "
V.I. — I/2 = V3 E— 0, V‘i th — 1 (3} §° = - dx — (ax) (d})i + dEE) —l— ({[Y)"Elﬂ dfﬂ_

(11)

The constant o which may be put ¢ne without loss of
geneiality is retained for converience. Let

where all symbols have their uwsual meanings.

The equation (2) for the metric (1) is

grp = 2 (R 4+ 2 &) B
grp = (B + 8y + (B SRS (@) R TYY
Bngqg — — ﬂ”-—« %ﬁfz be {the b(}und&f‘}’ T he \fﬂ_!‘ughlng of the pfﬂbswe

where a dash denotes the differcntiation with resject ard the continuity of g at the boundary require

to x. The solution for constant p is obtained as A == b cos™V¥ by, B = (h{3) cos® bx, 0 (),

2 2 AN ost's hx 1 ¢) l
(dy? = — dx* — :%:EB cost * {hy +- ¢ a Z}:CGSM (12)
v Ady? + d2% + {f —~ cos™3 (hx 4 ) Then the solution (6) becomes
(s = — d® — cosV bx (dy? } d2%)
¥ sin (X 4 ¢) [B v f cos—%® 4 cosm 2 b {1 — £ ()] dr? (1)
avd the pressure p is given by
X (hx + ¢} dx]} dt®, (3) 4!}“ )
S N gy (14)
whiere ., b A are NON-~zZCero cf‘rﬂ’itﬁntﬁ and C, I are [ :
arbitrary constants, " Choosing X = 0 as the plane of when
symmetry, the solution (5) can be put into the form F¥) - (b3 cos™VH bxsin by [ (v - ¢ (\)]
Ayt = e dy? — cosVB by (dy? - dIF) S 9 (15)
y Clearly p vanishesl of &
= —~cos /by
b In ol‘dcr {u llﬂ\(‘r () < .ﬂ:l': i) “c-,] mist haye
“sin fu:[ﬁ - = qﬂ(x)]} (6) 0 < /) <1 (16)
1~ f(x)
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It 35 found that the condilion (16) is satisfied if Xy,
where f (1) is maximum, ocours in the i terval

Ir
022, € TSh—[ .
Thus the sclution is always physically plausible if
. "
X < ok

One of us (A.P) is thankful to University Grant$
Commission for awarding a Fellowship.
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CORRECTION FOR THERMALLY AFFECTED
FISSION TRACKS IN GLASS (OBSIDIAN)
BY AGE PLATEAU METRHOD

SURINDER. SINGH, P. S, SUrt AnD M, S, VIRK

S.S.N.T.D. Laboratory, Department of Physics
Gure Nanak Dev University
Armritsar 143 (Q5, India

A correctTioNn of 22-55% for thermally lowered
fission track ages of glass (obsidian) from QOsham
hill, Gujarat State, India has been determined by
the age platean method wusing fission track technigue.

The fading of fission tracks in minerals due to
geothermal events results in lowering of the fission
track ages and thus needs a correction for the same
to be applied, Annealing experiments have been
performed by a number of workersi~® for correcting
tha fission track ages.

In the present investigation, age plateau method
developed by Storzer etalr and Burchart eral? has
been applied on the (obsidian) glass of Osham hills,
Gujarat State, India, Eight pairs of obsidian samples
(each pair consisting of one sample of fossil tracks
and the other of freshly induced neutron fission tracks)
were annealed at a series of increasing temperature
from 50° to 700°C for a period of one hour in each
case. The annealed samples were then efched in 489/
HE for 30 sec. at 20°C and the tracks were counted
lé;ing an optical microscope at a magnification of

>

* The f.t. age of obsidian was calculated by using the
simplified vervion of the formulas

T =657 x 16°In (1 + 925 x 107 x % x ¢) (1)

Py
where :

P, = fcssil track dﬂnSity »
p¢ = induced track density,
¢ = total thermal neutron dose (5 X 10'®nvi).

The value of ¢ was determined by irradiating a cali-
brated glass slide alorg with obsidian samples?,

The f.t. ages calculated by using equation 1) are
summarised in Table 1,

From annealing data (Table 11) it has been observed
that in both the samples, in a pair the track density
decreases with the increasing temy ¢ralure but in the
samples containing induced tracks, the rate of decrease
is faster than in the sample containing fossil tracks.

F.T. ages for the annealed sambles are calculated
by using equation (1) and are summarised in Table 11,

TARLE }
Fission track age data for glass {obsidian)
Total thermal newtron dose (¢} = 5 X 108 (uvy)
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Szmple Lab. P, Jp F.T1.
location symbol tracks/ tracks/ age
cm? cm? {m.y.)
x 1 X 10 T
Obsidian OGI-1 210 410-70 15-52.10-89**
Osham hills, (400)* {1290)*
Gujarat State, OGI-2 216 413 84 15-84+0-8S
Inoja (413}  (1300)
OGL-3 220 418:-60 15-95L0-89
(420)  (1315) mean
15-77+£0-89

—— — e e, i,

* Brackets shows the number of tracks counted,
ie., N, and N,

100 10D _
**o, = ik ﬂ'-;::/_';‘“‘f ﬂ'=‘\/ﬁf+ﬁ?
YV N, i
TaBLe 11

Annealing data for glass {obsidian)
Heating time =1 hr.

o

Temperature Fossil track Induced track F.T. age

() de.isity dansity (m.y.)
(p,/cm®) (pyfcm?) T
x 104 X 108

30 210 41070 15-52
50 2-10 410Q-74¢ 15-52
100 1-93 369-63 15-84
200 1-70 313-13 1657
300 1-36 237+19 17-40
400 0-82 135-39 18-37
590 046 73-93 13-88
600 0-25 19-98 18:97
700 Q2 3+ 19 19-02
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