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Underlying Principles

e Mode-by-mode decomposition in amplitude/phase form:

h = Z —QHmh/ém

Im

hfm — Aﬁme_lq)gm

« Taylor expansion (z = for7):
A(z) = A(z™)

O(z) = ®(z%) + (z — ") (%) + %(T — z*)*®" (%)

» Derivation of analytical maps (A, ®) — (h,, hy)or (A, ®) — (TDI).
where (Fresnel kernel formalism)



Underlying Principles

e Rectangular window (Tukey to be added)

e T-ftrack localisation using phase

e LISA response implemented in time-frequency
e Sparsity accelerates computations

e Implemented in Numpy (https://gitlab.in2p3.fr/lisa-apc/tfwaves) and JAX
(https://gitlab.in2p3.fr/servignat/jaxtfwaves), both public.



https://gitlab.in2p3.fr/lisa-apc/tfwaves
https://gitlab.in2p3.fr/servignat/jaxtfwaves

As a user: implement a plugin

e Express )/, inthe SSB:

SSB +/% —i D, .
+/>< Z 2R(Kpy, Ao (t)e™ 2 (time domain)
£,m>0
h5(t) = Z K} A (f)e~ @emD) (freq domain)
£,m>0

e The Waveform class of tfwaves exposes the API:
- compute_amplitudes (outputs A4,,,)
- compute_phases (outputs @, )

- compute_frequencies/compute_times (derivatives of ¢, )

e One EMRI plugin (FEW) and two stBBH plugins (lisabeta/ripplegw) available.



Parameter
Estimation Results
for Mojito sources
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Time-frequency map (EMRI #3 from Mojito Catalogue)
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Summary of overlaps

Source
0

1
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Overlap A

0.9813

0.9674

0.9587

0.9758

0.9561

0.9719

0.9502

0.8887

Overlap E
0.9787
0.9676
0.9720
0.9798
0.9534
0.9734
0.9553

0.8937

Mismatch A

1.86e-02

3.26e-02

4.12e-02

2.41e-02

4.39e-02

2.80e-02

4.98e-02

1.11e-01

Mismatch E

2.13e-02

3.24e-02

2.79¢e-02

2.01e-02

4.65¢e-02

2.65e-02

4.46¢-02

1.06e-01



%)
3+
o
=
U
C
O
=
©
&
=
7))
L
| -
&
]
@
S
(C
| -
©
a¥
9))
7))
[
@
L
O
Z

.

+1.28e2

S
e6

HIMe

M/Me

00338283

Single likelihood evaluation average

53.9 ms (for 5 significant

timing
modes)

L' = 2.19 00!

f

=l

H

®@®

lHk = 1.38e+00:}38-83

|

@),

.
.. [l
-
y
¥
S

a8
2
S

19@®|@®
@@ ®®

&

©)
@@ @® @ @

<

&

&

9@ @ee® e e®® @ [
1©0©|©|®|©®|®©©® ©®

&

&

TSI F S PP LIS ST P R I RO R

VO SSS FSS SO S
le6 +1.28e2

[

s

HIMo

M/Mo

@ Astroparticule et Cosmologie



™~
H
o
p=
WE\
(-
®)
-
©
&
—
(0]
LLI
| -
)
]
()
&
®©
| -
©
al
9))
7))
Q
)
&
®)
Z

i

Single likelihood evaluation average

=+ timing = 188 ms (for 12 significant

modes)

b

Wi

ol

o & I
(SR ;
& |
& i = 7.69 — 0143838 -8%
& 1
&
Fe |

- 1®|@©

R e e e

900 0eT® ORI
B e sese®

RO

Cois 2N

& & & & S P R
F& S T &

&
67el

= &
99e5 &7 ¢
+3.

10

@ Astroparticule et Cosmologie



Conclusions

e Mojito Lite EMRI validation going well (on CPUs).

e Has also been used to analyse Mojito Lite stBBH sources (using JAX/GPUs,
reaching sub-ms likelihood evaluation) (see backup).

e Reduce leakage with Tukey window.
e To be incorporated in globalfit pipeline Gee-Moo (APC): stay tuned!

e https://gitlab.in2p3.fr/lisa-apc/tfwaves,
https://qgitlab.in2p3.fr/servignat/jaxtfwaves, both public.



https://gitlab.in2p3.fr/lisa-apc/tfwaves
https://gitlab.in2p3.fr/servignat/jaxtfwaves

Thanks for your attention



mailto:ghosh@apc.in2p3.fr
mailto:baghi@apc.in2p3.fr
mailto:servignat@apc.in2p3.fr
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