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* cross dispersed echelle spectrograph
*387-694 nm
* environnementally stabilized

* dispersive elements: tank with constant
pressure & temperature

e optical-fiber fed (16.17m, 100um =37
 thorium/FP wavelength calib.
* 2 modes: R = 40,000 or 75,000

* 2 fiber sets per mode (star/sky/tamps)

* real-time reduction

Perruchot et al. (2008), Bouchy et al. (2009; 2013), Boisse et al. (2010), Heidari et al. (2024)
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e optical-fiber fed (16.17m, 100um =37
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* 2 modes: R = 40,000 or 75,000

* 2 fiber sets per mode (star/sky/tamps)

* real-time reduction

First light in 2006 @ 193-cm OHP telescope

Upgrades in:
- 2010-2012 (octagonal-section fibers...);
- 2014-2017 (calibration unit...);

- now (detector...).

Perruchot et al. (2008), Bouchy et al. (2009; 2013), Boisse et al. (2010), Heidari et al. (2024)



Programs to search and characterize
exoplanets with SOPHIE

* Several programs

* Around 280 nights per year

* Flexibility in scheduling, reactivity

* Cooperation, synergies

* Follow-up and optimization of the instrument

J.M. Almenara, L. Arnold, T. Baycroft, I. Boisse, X. Bonfils, F. Bouchy, V. Bourrier, A. Carmona,
P. Cortés, M. Deleuil, X. Delfosse, O. Demangeon, F. Destriez, R.F. Diaz, S. Grouffal, N. Hara,
G. Hébrard, N. Heidari, T. Forveille, F. Kiefer, A.-M. Lagrange, P. Larue, E. Martioli,

D. Martin, P. Maxted, C. Moutou, F. Pepe, A. Petit, C. Ranc, N.C. Santos, A. Santerne,

D. Ségransan, J. Serrano Bell, M. Standing, P. Strom, S. Sulis, A. Triaud, S. Udry, H. Vivien...



Survey for giant planets
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B-V vs Absolute Magnitude
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Close-in giant planets in systems

P =13.7 years

mysini = 4.0 M,
e=0.1

Destriez et al. (in prep)

P=6.110 £ 0.001 days

m,sini = 0.39 £ 0.04 M,

Destriez et al. (in prep)
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Giant planets on long periods
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Giant planets on long periods -
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Eccentric, long-period, giant planets
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Radial velocity follow-up of transiting planetary
candidates from photometric surveys

e Follow-up programs with SOPHIE since 2006
e CoRoT satellite

e From ground: SuperWASP, XO, HAT...
e Kepler, K2
e TESS

Brightness




TOI-1736: a system including a transiting sub-Neptune
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TOI-1736: a system including a transiting sub-Neptune
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Known giant planets
120 T AR BEEm e N

100

_9 - -
O - —
- - -
O
5 N -
g - —
S 80fF -
= I ]
.0
o - -
c 600 | —
= - | -
O 5 - - - i
-
~ - -
e 40 B 7
g - | -
- _,_ -
5 20p - - .
< l Transiting L i
- planetsonly " . _ -
O ||||||| !fl ||||||||| L 1 1 ! _| |_|_|_| |_|_|_|_| R T S S A A T T M I N T
—1 0 1 2 3 4

Log(orbital period in days)



Characterization of new long-period transiting systems
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Characterization of new long-period transiting systems
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A system including a cold sub-Neptune
potentially transiting a V = 6.5 star HD 88986
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A system including a cold sub-Neptune
potentially transiting a V = 6.5 star HD 88986
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A system including a cold sub-Neptune
potentially transiting a V = 6.5 star HD 88986
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A system including a cold sub-Neptune
potentially transiting a V = 6.5 star HD 88986
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A system including a cold sub-Neptune
potentially transiting a V = 6.5 star HD 88986
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Summary / Conclusions

 SOPHIE continues operations and upgrades at OHP

« SOPHIE allows RV semi-amplitudes K to be measured with
accuracy down to +/- 0.3 m/s

« Characterization of low-mass planets and years-period
giant planets around bright stars using a 2-m telescope,
with numerous available nights



Summary / Conclusions

SOPHIE continues operations and upgrades at OHP

SOPHIE allows RV semi-amplitudes K to be measured with
accuracy down to +/- 0.3 m/s

Characterization of low-mass planets and years-period
giant planets around bright stars using a 2-m telescope,
with numerous available nights

SOPHIE contributed to the characterization of 400+ planets
Ongoing RV surveys towards different types of stars
Ongoing follow-up of photometric surveys

Another 20 years?



