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ds® = —dt* + (1 + A)dz® + (1 — A )dy® + 2A.dady

2V [(0% — B)AL (1) +208A.(1)] /201 +7)

Res(t) = R(t) = /Ot gdt

v

p = (321G) 7" < hyjohijo >= (167G) ™ < A2 (t) + AL(t) >
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Correlation coefficient between the residuals for pulsars 1 and 2:

N—

Z tw kl tz: 122)

=0

where R is timing residuals, k1 and kg - directions to the pulsars; v - angle

between k1 and kg

In the presence of an isotropic stochastic GWB an ensemble-average for
< r > supposed to be:

<r(y) >= 0 l()

3 z 1 1
¢ = izclogaf: VR 55(:{:),:1: = [1 — cos(7y)]/2

(Heelings and Downs, 1983)
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The GWB-search method is based on the calculation of the correlation
between experimental value of r and function (:

YN, 25 ey = A = ¢

T.0¢

where N, -is the number of pairs of pulsars N, = M(M — 1)/2, M -

number of pulsars, ; - an angle between pulsars in i-th pair, 7,(,0,,0, -
mean values and variances over all pairs of pulsars

OQUQ

(c:r lo? 4 03, )V

Probability to find correlation when no actual correlation present

%f————E: o) <) P>

40

If no correlation present then variation for p

o, =1/N,=2/M(M —1) *
The significance of p measured value is: 20
S =0/, 10

(Jenet et al, 2005)

0 0.5 1 1b56 2 2P15]
Detection Significance

The probability of erronecus detection is:

1—erf(S/v?2)]/2=1/2 % /(;S/V@eﬁdt



Taking into account the effect of fitting, for each pair of pulsars I, m we
obtain:

N—
r(y) — Ply) = Z 2(t;, k) Rt Ko

3=0

where R(%;, fq) - post-fit residuals ofr I-th pulsar.
In general R(t;, k) # R(t;,k;) due to biased estimations of pulsar’s parame-
ters.

We can evaluate the 7(y) = ¢2¢ as follows:

1 2
5 > 95
i#£]
Gf@j) < Og(i)Ta(5)

ok = [ S UK, Nows)of

where S'(f) is regularized spectrum of low-frequency GW-induced noise,
K ([, Nort)( - filter function for (4)-th pulsar, N, - number of orbital revo-
lutions of (4)-th pulsar passed during the observation time.
(Kopeikin&Potapov, 2004)

For the simple model of PTA with the same noise level for each pulsar
estimation of the detection significance is (Jenet et al. 2005):

B M(M —1)/2 12
AL+ ) 4 2(an/g)? + (onf0,)!]/No
where x (measure of "whiteness” of the residuals spectrum) and o, should

be substituted by x,0, to take into account an influence of the fitting of the
pulsar parameters.
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Detection Significance for PTA with average o, = 100 ns.

Plot without Filter function / Filter function for N=8 Orbital revolutions (Pb=.625 yr)
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Detection significance for PTA with average o, = 100 ns.
Plot without Filter function / Filter function for N=8 Orbital revolutions

(Pb=.625 yr)
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