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NIRPS

NIR spectrograph
3.6m ESO telescope
e La Silla Observatory

YJH-band coverage
R~75 000 - 90 000
AO-assisted

Designed for 1 m/s

* Thermally/pressure
stabilized

Precise wavelength
calibration
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PROXIMA

Sp. Type: M5.5V

Eff. Temperature: 2900 K
Mass: 0.12 Mg,

Radius: 0.15 R
Age: 4.9 Gyr

Sun

Visual magnitude: 11.1

Rotation ~83 days
Cycle ~7 years™*

*Not really
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PROXIMA

Sp. Type: M5.5V
Eff. Temperature: 2900 K
Mass: 0.12 Mg,
Radius: 0.15 R
Age: 4.9 Gyr

Sun

Visual magnitude: 11.1
Rotation ~83 days
Cycle ~7 years™

*Not really

1 confirmed planet
2 candidate planets

—

Proximab (confirmed)

P.orb 11.19d - Habitable zone
Mass 1.1 Me

Krv 1.25 m/s — Benchmark for NIRPS

Proximac (candidate, challenged)
P.orb 1900d

Mass 5.2 Me

Krv 1.2 m/s

Proximad (candidate)
P.orb5.12d

Mass 0.26 Me

Krv 0.39 m/s

Anglada-Escudé 2016, Damasso 2020, Suarez Mascarefio 2020, Faria 2022, Artigau 2022



NIRPS GTO DATA

NIRPS

149 epochs

RMS RV 1.69 m/s
sigRV 55 cm/s

HARPS

135 epochs
RMS RV 3.5 m/s
sigRV 1.4 m/s

Baseline 600 days
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The “null” model T B
includes:
A Flux = V0O + Cycle + Rot

e Cycle component

| AFWHMyi = V0 + Cycle + Rot.
¢ ulti-aimensiona

(S+LEAF), USing phOt. A FWHMV[S — VO + C}’(?le +ROI .

And FWHM ARVyig =VO+ ferx + fery + Cycle + Rot + Planets
* Trend against CRX A RVyis = VO + ferx + fery + Cycle + Rot + Planets

Polynomial against
BERV k(t, Prot, L) = ksgo 1(t, 01, P1, Q1) + ksuo 2(7, 072, P2, O2)

+o* (1) + 0'3) - 07



Very significant detection of Proxima b
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NIRPS + HARPS (GTO)

Very significant detection of Proxima b
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ALL DATA

Very significant detection of Proxima b and d
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Apodized signals (Hara, N. C. et al. 2022)

}f'(f) = —K -sin(2m - (¢t — I‘{:.)/Ppg) - G(ﬂ, o)
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Proxima d

Parameters of Proxima d:
\ > Consistent ESPRESSO
- 1 vs non-ESPRESSO

- " UVES+HARPS+NIRPS
- 1 ESPRESSO

10555 10558 10560 10562
T, (BJD - 2450000)

-
=
=
(a4
<
-
7p
—
<
Z
—
7p




ADOPTED MODEL

_Proximab__

A RV (m/s)

UVES @® NIRPS ® ESP19
HARPS 03 ® ESP18 = Planet model
HARPS 15

11111111111111111

CARV (mfs)

O - C (m/s)

O -C (m/s)

1 |
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__Proximad

Parameter

Value

Proxima d

Ty — 2450000 [d]
P [d]

my, sin i [Mg]

a [au]

e

Incident flux [Sg]

Teq A=03 [K]
K [em-s~!]

Proxima b

Ty — 2450000 [d]
Porb [d]

my, sin i [Mg]

a [au]

e

Incident flux [Sg]
Teq A=03 [K]

K [em-s!]

10557.55 £ 0.16
5.12338 + 0.00035
0.260 + 0.038
0.02881 + 0.00017
0 (fixed)

1.92 £ 0.71
282 + 23

392 +5.7

10548.59 £ 0.12
11.18465 + 0.00053
1.055 + 0.055
0.04848 + 0.00029
0 (fixed)

0.68 + 0.25
218 + 18
122.6 £ 6.2




A Flux (V)

WHAT ABOUT

PROXIMA?
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Cycle length ~17.7 years

Much longer than previously though!
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HARPS 15
ESP 18

Q

HARPS 03

Pl -

L

Model

LCO V RedDots
LCO vV SM2020

¢
¢
76000

¢ ASAS-SNV
¢ ASAS-SNg

ASAS-4 V
L

72000

Q@

10000

78000

BJD - 2450000 (d)

4000

-10F & UVES

(S/w) AY V

—
=
O ¢
N <
< =
g—
<5
L
<0

-15¢t

30¢

P B
o o
-

(S/w) WHMA V

o
[Te]

-30
150—
100

|
o o
ol

N
o
o
—

(3dd) xn|4 v

150k ¢ ASAS-3V

- e -

-

A —— (-0

. €0,.. oy
Sycoe- - _S8Se

0

¢ ASAS-3

¢ ASAS-SN
¢ ASAS-SN

=T - -

S o s — =i -\.
S e % e

10000

8000

BJD - 2450000 (d)

6000

4000

150;

100~

-100r

158000

-200"



A Flux (V)

A Flux (V)
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WHAT ABOUT
PROXIMA
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*Discussed by Wargelin et al, 2017
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Diving into the planetary system of Proxima with NIRPS* **

Breaking the meter per second barrier in the infrared
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* Demonstration of NIRPS performance
 Detection of Proxima b with NIRPS

* Full confirmation of Proxima d

* Characterization of Proxima’s magnetic cycle
 Characterization of Proxima’s differential rotation
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Apodized signals (Hara, N. C. et al. 2022)
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A BIT ABOUT

PROXIMA FWHM ~ -Flux
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