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Low number of detected planets around 
intermediate mass stars (1.5M

☉
< M < 8M

☉
)

Wolthoff+2022 

Planets (BDs?) exist but biased towards 
longer orbits (e.g.BEAST survey)
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RV search around massive stars

More accurate stellar parameters by using stars in open clusters

→ better planetary parameters

→ more reliable correlations

Planets already discovered in Hyades, Praesepe, M67, NGC6811

● CORALIE and HARPS data (2005-2021)

HARPS+NIRPS (2023-2025)

● ~200 red giants in 19 open clusters

● 1.5M
☉

< M < 5M
☉

NIRPS spectrograph - J, Y, H bands, R~80,000



Evolutionary status

 
Stellar masses above 3M

⊙
:

Stable RV signals of stellar origin
RGB tip or early AGB

Li-rich giants: connection with stellar activity? 
(Rolo, Delgado-Mena+2024) 

signals in FWHM or Hα 
(Delgado Mena+2023)

Planet candidates:
Ascending the RGB
Masses below ~2M⊙

Stellar parameters, masses and ages (Tsantaki et al. 2023)



IC4651No9122:
(91 HAR+23 NIR)
1.8 Msun - 13.4 Rsun - 4582K

No correlations with HARPS 
indicators
(previous work showed a peak in 
FWHM similar to RV first harmonic)

No correlation with NIRPS  indicators

Similar Keplerian fit with NIRPS 
Apero-LBL or full dataset: ~745 days

slightly higher semi-amplitude in 
NIRPS

planet of ~6.2 MJ

IC4651No9122



NGC3114No223:
(12 COR+30 HAR+20 NIR)
4753K - logg=2.42
Real mass unknown - not a cluster 
member (collaboration with 
asteroseismogy colleagues to 
constrain mass and evol. stage)

No correlations with HARPS 
indicators

No correlation with NIRPS  indicators  

Similar Keplerian fit with NIRPS 
Apero-LBL or full dataset: ~695 days

slightly smaller semi-amplitude in 
NIRPS

NGC3114No223



NGC3532No670 - active star                  
3.1 Msun - 40.9 Rsun - 4347K    -     smaller semi-amplitude in NIRPS

NIRPS-Apero LBL only HARPS-3.5 only NIRPS 
APERO+HARPS-3.5
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● p-mode oscillations cause short period RV variations (hours to few days) with 

amplitudes of 5-30 m/s
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● Magnetic fields: Pollux (with a planet candidate) presents RV and longitudinal 
magnetic field variations with a period of 590 days (Aurière et al. 2014)

● Other planet host candidates such as Arcturus or Aldebaran also present 
variations in the longitudinal magnetic field
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● Magnetic fields are measured in FDU stars and red clump (Auriere et al. 2015)

● Rotation periods of >500 days (Pollux, Aldebaran, Arcturus) → weak magnetic 
fields (sub Gauss) but stronger than expected chromosperic activity → RV 
variations probably caused by plages and not spots 
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● Magnetic fields are measured in FDU stars and red clump (Auriere et al. 2015)

● Rotation periods of >500 days (Pollux, Aldebaran, Arcturus) → weak magnetic 
fields (sub Gauss) but stronger than expected chromosperic activity → RV 
variations probably caused by plages and not spots 

● Non-radial oscillations can also explain long periods and activity indicators 
variability (Spaeth et al. 2024) 

● Careful analysis is needed when analysing RVs in giant stars and 
long term observations are essential to cover several rotational 
periods of the stars and to evaluate the stability of the signal 

● Planets to be confirmed with NIRPS-GTO observations: 
combination of optical (HARPS) and NIR RVs to better 
understand the origin of the signals



Thanks



Origin of RV variability
● Magnetic fields are measured in FDU stars and red clump (Auriere et al. 2015)

● Rotation < 200 days: dynamo driven magnetic field → good correlation 
between the strength of the magnetic field, the chromospheric activity (S 
-index), and the rotational period.

● Longer rotation periods (200-300 days), EK Eri and β Ceti: prototype of 
descendants of magnetic Ap–Bp stars, hosting fossil magnetic fields → strong 
magnetic fields (|Bl |max > 10 G) with lower-than-expected chromospheric 
activity, long-lived spots

● Rotation periods of >500 days (Pollux, Aldebaran, Arcturus) → weak magnetic 
fields (sub Gauss) but stronger than expected chromosperic activity → RV 
variations probably caused by plages and not spots 



Planets around “massive” stars

Low number of detected planets around 
intermediate mass stars (1.5M

☉
< M < 8M

☉
) 

32 detected planets (red symbols) in 
the surveys Lick, EXPRESS, and 

PPPS (Wolthoff et al. 2022)

 
Higher stellar mass → higher probability of 
hosting giant planets (e.g. Nielsen et al. 2022, 
survey in early F and A stars) 
 
Occurrence rate of giant planets around 
evolved stars drops around 1.9-2.3M

☉
 (Jones 

et al. 2016, Reffert et al. 2015) → can planets 
be formed around more massive stars? 
  
 



Direct imaging: A and B type stars

Planets exist but biased towards longer orbits 

Planet around the massive 
binary b Cen AB 

(Janson et al. 2022, Nature)

 
 
11MJ (556AU) → b Cen AB, 6-10 M

☉
  

(Janson et al. 2022) 
Brown dwarf at 290 AU → μ2Sco, 9M

☉
(Squicciarini et al. 2022) 
 
Lack of short period planets around evolved 
stars is caused by engulfment? 
  
→ no planets are formed due to high radiation: 
short disk lifetimes 
→ planets are formed but don’t have time to 
migrate (only detected at long orbits by direct 
imaging) 
  
Combination of detection methods to 
understand formation mechanisms 
 



RV jitter in evolved stars

K amplitudes from Hekker et al. (2008)
Red symbols: stars with no periodic variation

p-mode oscillations can reach dozens of m/s




