
P
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tau
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E
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u
r B

ackyard
K

eh
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 Z
ou
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epartm

en
t of A

stron
om

y, U
n
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W
h

at Is P
roxim

a C
en

tau
ri, 

an
d

 W
h

ere Is It?
P

roxim
a C

en
tau

ri is th
e star closest star to th

e Su
n

 at 
4.25 ligh

tyears in
 th

e con
stellation

 C
en

tau
ru

s. It is an
 M

-
type red

 d
w

arf star in
 th

e m
ain

 sequ
en

ce, w
ith

 an
 

effective tem
peratu

re of arou
n

d
 3000K

. Its m
ass an

d
 

d
iam

eter are 0.12 an
d

 0.15 tim
es of th

ose of th
e Su

n
, 

respectively. D
u

e to its vicin
ity to ou

r solar system
, w

e 
m

ay h
ave a ch

an
ce to ph

ysically reach
 th

e plan
ets of 

P
roxim

a C
en

tau
ri, sh

all th
ere be an

y.

T
h

e D
iscovery of P

roxim
a C

en
tau

ri b
C

on
firm

ed
 by A

n
glad

a-E
scu

d
é et al. in

 2016 u
sin

g d
ata from

 th
e H

igh
 A

ccu
racy R

ad
ial velocity P

lan
et 

Search
er (H

A
R

P
S) an

d
 th

e U
ltraviolet an

d
 V

isu
al E

ch
elle Spectrograph

 (U
V

E
S), P

roxim
a C

en
tau

ri b is an
 

exoplan
et orbitin

g P
roxim

a C
en

tau
ri w

ith
 a period

 of 11.2 d
ays. Its m

ass is 1.3 tim
es th

at of th
e E

arth
. T

h
e 

m
ost astou

n
d

in
g d

iscovery of A
n

glad
a-E

scu
d

é et al. is th
at P

roxim
a C

en
tau

ri b orbits its h
ost star at a 

d
istan

ce arou
n

d
 0.05A

U
, w

h
ich

 is in
sid

e th
e h

abitable zon
e. T

h
e d

erived
 equ

ilibriu
m

 blackbod
y tem

peratu
re 

of P
roxim

a C
en

tau
ri b is arou

n
d

 234K
.

O
th

er P
lan

ets A
rou

n
d

 P
roxim

a C
en

tau
ri?

In
 2020, D

am
asso et al. reported

 th
e d

iscovery of a poten
tial n

ew
 plan

et arou
n

d
 P

roxim
a C

en
tau

ri, w
h

ich
 is 

th
en

 n
am

ed
 P

roxim
a C

en
tau

ri c. T
h

e orbital period
 of th

e plan
et is arou

n
d

 1900 d
ays. W

h
ile D

am
asso et al. 

looked
 optim

istically to th
e con

firm
ation

 of a n
ew

 plan
et, a later stu

d
y by A

rtigau
 et al. casts d

ou
bts over th

e 
existen

ce of P
roxim

a C
en

tau
ri c, as its observation

al d
ata cou

ld
 h

ave origin
ated

 from
 system

 effects of th
e 

telescope.
In

 early 2022, Faria et al. proposed
 an

oth
er possible can

d
id

ate plan
et of P

roxim
a C

en
tau

ri, th
e P

roxim
a 

C
en

tau
ri d

, based
 on

 an
 earlier stu

d
y on

 observation
al d

ata of th
e star. T

h
e orbital period

 of P
roxim

a C
en

tau
ri d

 
is arou

n
d

 5 d
ays. Faria et al. estim

ated
 th

e m
ass of P

roxim
a C

en
tau

ri to be arou
n

d
 0.26 E

arth
 m

ass, m
akin

g it 
th

e ligh
test plan

et d
etected

 by th
e R

V
 m

eth
od

 so far if it exists.

Is P
roxim

a C
en

tau
ri b H

abitable?
O

n
e of th

e m
ost in

trigu
in

g aspects of P
roxim

a C
en

tau
ri b is its h

abitability. P
roxim

a C
en

tau
ri b is exposed

 to 
stron

g stellar flare, m
agn

etic field
, U

V
 flu

x an
d

 X
-ray flu

x from
 P

roxim
a C

en
tau

ri, an
d

 m
ay h

ave been
 tid

al 
locked

 to its h
ost star. D

espite th
ese factors th

at preven
t P

roxim
a C

en
tau

ri b from
 su

stain
in

g an
 atm

osph
ere 

an
d

 liqu
id

 w
ater on

 its su
rface, A

n
glad

a-E
scu

d
é et al. (2016) con

clu
d

ed
 optim

istically th
at su

ch
 factors are 

n
on

-d
efin

itive in
 d

isprovin
g th

e h
abitability of P

roxim
a C

en
tau

ri b. H
ow

ever, scien
tists h

ave rem
ain

ed
 

in
cred

u
lou

s over th
e h

abitability of P
roxim

a C
en

tau
ri b. A

n
 atm

osph
eric sim

u
lation

 by D
on

g et al. (2017) 
in

d
icated

 th
at P

roxim
a C

en
tau

ri b m
ay su

ffer stron
g atm

osph
eric erosion

 from
 its h

ost star, an
d

 th
u

s m
ay 

n
ot be able to su

stain
 a h

abitable en
viron

m
en

t for life to em
erge. T

h
e h

abitability of P
roxim

a C
en

tau
ri b 

rem
ain

s d
ebated

 as of n
ow

.

A
 ph

oto of P
roxim

a C
en

tau
ri taken

 by th
e H

u
bble Space Telescope in

 
2013.
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L
eft pan

el: th
e 11.2-d

ay D
oppler sign

al 
d

etected
 from

 th
e H

A
R

P
S+

U
V

E
S pre-2016 

d
ata (a) an

d
 th

e H
A

R
P

S P
ale R

ed
 D

ot 
cam

paign
 (b), an

d
 in

 all d
ata com

bin
ed

 
(c). B

lack lin
es correspon

d
 to th

e statistic, 
w

h
ile th

e gray th
ick represen

t th
e 

logarith
m

 of th
e B

ayesian
 posterior 

d
en

sity (see text, arbitrary vertical offset 
applied

 to for visu
al com

parison
 of th

e 
tw

o statistics). T
h

e h
orizon

tal solid
, 

d
ash

ed
 an

d
 d

otted
 lin

es represen
t a 10, 1, 

an
d

 0.1 per cen
t false alarm

 probability 
th

resh
old

s of th
e frequ

en
tist an

alysis, 
respectively. (A

n
glad

a-E
scu

d
é et al., 2016)

R
igh

t pan
el: rad

ial velocity m
easu

rem
en

ts from
 all d

atasets fold
ed

 in
to th

e 11.2-
d

ay period
. T

h
e black lin

e represen
ts th

e best K
eplerian

 fit to th
is ph

ase fold
ed

 
represen

tation
 of th

e d
ata. (A

n
glad

a-E
scu

d
é et al., 2016)

U
pper left pan

el: ph
ase-fold

ed
 R

V
 m

easu
rem

en
ts an

d
 

m
easu

rem
en

t d
istribu

tion
 alon

g th
e orbit of P

roxim
a C

en
tau

ri 
b (left) an

d
 c (righ

t). (D
am

asso et al., 2020)

L
ow

er left pan
el: resid

u
al tim

e series for P
roxim

a C
en

tau
ri 

w
ith

 th
e L

B
L

 an
d

 H
A

R
P

S-T
E

R
R

A
 d

atasets after su
btractin

g th
e 

P
roxim

a b an
d

 d
 K

eplerian
 solu

tion
s of Faria et al. (2022) 

provid
ed

 by A
rtigau

 et al. (2022). T
h

e in
con

sisten
cy betw

een
 

th
e u

pper an
d

 low
er pan

els provid
es evid

en
ce again

st th
e 

possibility for P
roxim

a C
en

tau
ri c.

U
pper righ

t pan
el: R

V
 d

ata ph
ase-fold

ed
 to th

e orbital period
s 

of P
roxim

a C
en

tau
ri b (left) an

d
 d

 (righ
t) provid

ed
 by Faria et 

al. (2022).

T
h

e sim
u

lation
 resu

lts of D
on

g et al. (2017), sh
ow

in
g 

th
e logarith

m
ic scale con

tou
r plots of th

e oxygen
 ion

 
d

en
sity w

ith
 m

agn
etic field

 lin
es (w

h
ite) for all th

ree 
cases d

iscu
ssed

 in
 th

e w
ork. T

h
e au

th
ors n

oted
 th

at 
th

eir resu
lts sh

ow
 sign

ifican
tly larger atm

osph
eric 

losses on
 P

roxim
a C

en
tau

ri b th
an

 th
at on

 th
e E

arth
 

regard
less of th

e existen
ce of a m

agn
etic field

.


