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Newton believed that inertial forces such as centrifugal forces
Wust arise from accelerabtion with re_spea&&o "absolute spo\ce’\

lach arqued that Ek@.:j Were more Lihtetv caused bv accelivation

Bith respect to the mass of the celestial bodies.

In Brans-Dicke (BD) theory;:

G s ol a constank

Carl H Brawns
G is determined bv the totality of the matter in the universe

through an auxiliary field equation

This theory still has general coordinate invariance but it has an
additional deqree of freedom (¢)

P(x) Robert H Dicke
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The action ua BD Ehec:;rv s given bv
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Equations obtained after varying the action are
¢ = scalar field
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In &R, the field equation is
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We Linearize the field equations and obtain

0 0 0 0
o 0 h,(r) + hy(r) h, (1) 0
o h (1) —h, () + hy®) O
i) 0 0 0
320\ | lakay .
h ==~ JonG T i T
o~ 4 <4 -20)) & 77,“,3_'_20) 4
(5¢) = % Tj solution h (L) = Z—GZ_:
3+ 2m R )

' 18 the retarded time

r 1S the distance of the source

M(t') + ngV(r')

C

)Y, 1s the second time derivative of the mass quadrupole moment in the wave frame

Dy, 1s the first time derivative of the mass dipole moment in the wave frame

M 1is the mass monople moment
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R & hg

Plus polarization (4,) Cross polarization (h,) Scalar polarization (k)

- Tewnsor potariz.aﬁmms i &R

- Dominated bj f:i,mef.-wvo\rvi,@xg quo\c&ru[ooi@, moment
- 2-fold symwmetric

- Eitipseﬁs preserve the area

- Scalar poio\riz.a&om i BD
- Dominaked bv time-varying dépoi& mormenk
- co—fold symwmetric



Mulﬂpm mounbaiing on a Fulsar

Leb the mass of the k" mountain be m, and its coordinates are

o Sl.n Hk CF)S ¢k a is radius of the star
y, = asing, sin ¢, 0, € [0.7]
7, = acos g, ¢y € [0,27)

Dipole moment and quacirupate moment in the source frame
are qgiven bfj:
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We obtain,
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We move to the wave frame using following transformations

Dy(t) = S - R(@®) - D, Ow(®) =S -R@)-Q, R -S"
where
coswt —sinwt 0 cost O —sini
R(t) = |sinwt coswt 0O ol Q" ¢l O
O O 1 sintz 0 cosi

w is the anqular {requemav of the star and 1 is the inclination angle.
This allows us to write the three polarisation states as:
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Tensor po larizakions
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Power radiated
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After integration, we qet
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Specific Examples of Mountain
distribution
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Two wounkaiing
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T
I we assume m; = m, and 0 = T porplel emitted i tensor waves is zero and only scalar waves

carry away energy from the system.
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Leb us bake the mass of the i” mountain to be m; = e,M, M being the mass of the pulsar. We
can write GW strain as:
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The skrain h, is measured by detectors, So, we can use bthese strains to conskrain the BD
0 J
parame&ar using the relation:
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Four wounbkains
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Leb us assume that bobth mounkains Llie on the same lLatibude (0) and
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3 3 i St No tensor or scalar waves if all

¢ < bl
mounkains of same mass!!! s
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We sEuc&j the effect of multiple mountains on a pulsar on GW
emission and spin-dowh rate.

We cownsider Brans-Dicke %hearj which has three Fwtmiz.aémm skaktes,

Brans-Dicke theory reduces to general relativity by choosing ¢ =0,

We observe that multiple irreqularities on the surface can
counterbalance each other and hence reduce the GW emission.,
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