
The Physical Param
eters of the Low

-M
ass triple system

 LH
S1070 from

 spectral synthesis analysis

Introduction
M

dw
arfs

are
the

m
ost

num
erous

stars
in

our
galaxy

w
hich

m
akes

them
an

im
portant

probe
for

our
galaxy

to
understand

their
kinem

atics
and

atm
ospheric

properties.The
distribution

of
energy

in
these

late
type

stars
is

governed
by

various
m

olecular
absorption

bands
like

TiO,CaH,VO
etc

w
hich

com
plicates

the
understanding

of
their

physical
properties.O

ur
understanding

of
these

low
m

ass
star

com
pletely

relies
upon

the
m

odelatm
osphere.For

com
plete

and
proper

understanding
of

their
physicalparam

eter
an

accurate
atm

ospheric
m

odelis
the

key
.LH

S1070
is

a
triple

system
located

at
a

distance
of7.72

±0.15
pc

from
the

sun
(Seifahrt

et
al.,2008,A&

A
,484,429).It

is
a

nearby
15

th

m
agnitude

star
w

ith
high

proper
m

otion
(Leinertetal.2001,A

&
A

,367,183).
This

system
is

thoughtto
be

a
m

em
berofthe

old
disk

population
w

ith
an

age
ofseveralG

igayerars.
This

system
is

very
im

portantto
study

as
ithelps

to
determ

ine
the

dynam
icalm

ass
ofthe

low
er

end
ofthe

m
ain-sequence.To

determ
ine

the
physicalparam

eters
Teff,radius

and
log(g)

w
e

did
the

com
parison

ofthe
w

ellcalibrated
HST/N

ICM
O

S
spectra

for
allthe

com
ponent

in
the

opticaland
in

IR
w

ith
synthetic

spectra
com

puted
from

recent
coolstars

atm
osphere

m
odels.

Atm
ospheric M

odel
The

advancem
entofthe

m
odelatm

osphere
ofthe

coolstars
is

based
on

the
m

olecularopacities
data

base
and

the
details

know
ledge

ofthe
atom

s
and

m
olecule

w
hich

preventstraightforw
ard

derivation
of

effective
tem

perature
and

m
etallicities

from
the

line
ratios.

The
recent

BT-Settl
m

odel(Allard
et

al.,2010arXive1011.5405A)uses
the

m
odelatm

osphere
code

PH
O

EN
IX

w
here

im
portant

m
olecular

opacities
and

chem
ical

equilibrium
calculation

are
treated

and
w

hich
is

based
on

the
2-D

hydrodynam
ic

sim
ulation

including
a

description
ofdustgrain

form
ation

from
Freytag

etal.,2010,A&
A

,531,A19
.W

e
have

done
the

com
parison

ofspectra
com

puted
from

BT-
Settlm

odeland
the

available
M

ARCS
m

odel(G
ustafsson,B,et

al.,2008,A
&

A
,486,951)

w
ith

that
of

all
the

com
ponent

using
the

sam
e

procedure
as

describe
above

and
found

that
there

is
a

difference
of

100K
in

effective
tem

perature
betw

een
the

tw
o

m
odels.Fig.5

and
Fig.6

show
s

both
m

odels
for

the
com

ponent
A

and
B.

Both
m

odelgive
q

quite
good

overall
agreem

ent,
although

differences
are

found
in

som
e

regions,
probably

due
to

different
m

olecular
opacities

used.This
study

can
help

to
im

prove
m

odels.

Physical Param
eter determ

ination
The

grid
of

synthetic
spectra

is
com

puted
w

ith
the

recent
BT-Settl

M
odel

(available
online)

ranging
from

T
=

2000K
to

4000K
in

100K
steps

w
ith

gravity
ranging

from
log

g
=

4.0
to

5.5
in

a
step

of0.5
dex

atsolarm
etallicity.

The
physical

param
eters

ofthe
three

com
ponent

A,B,C
such

as
effective

tem
perature,

gravity
and

radius
have

been
calculated

using
chi2

m
inim

ization
technique

in
an

autom
atic

interactive
w

ay.
Fig.1

and
Fig.2

in
the

right
panelshow

s
the

chi2
m

aps
for

the
com

ponent
A

and
B.Fig.3

and
Fig.4

show
s

the
physically

acceptable
solution

for
the

com
ponent

A
and

B
based

on
chi2

values
in

the
opticaland

in
near-IR.Sim

ilar
studies

has
been

done
for

the
com

ponent
C

in
opticaland

in
IR.The

obtained
Teff,

log(g)
and

radius
for

com
ponentA

is
2900K,5.5,0.132R

forcom
ponentB

is
2500K,5.5,0.102R

and
forcom

ponentC
is

2400K,5.5,0.098
.

From
the

chi2
values

and
by

visual
inspection

the
uncertainty

in
the

obtained
values

ofthe
Teffis

±
100k

and
in

radius
is±

0.015
R
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Fig. 1   Chi2  Plot for the com
ponent A. 

Fig. 2   Chi2  Plot for the com
ponent B
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Fig. 3   Com
parison of the observed spectra of com

ponent 
A in optical and in near-IR w

ith the synthetic spectra.

4000
8000

12000
16000

20000
24000

-19

-18

-17

-16

-15

-14

-13
C

om
ponent-B

B
T

-S
ettl (2500K

,5.5,0.102)

W
avelength (A

)

Flux (erg/cm2/s/A)

Fig. 4   Com
parison of the observed spectra of com

ponent 
B in optical and in near-IR w

ith the synthetic spectra .

Fig.5
Com

parison
ofthe

observed
spectra

ofcom
ponentA

in
optical

and
in

near-IR
w

ith
the

BT-Settl
and

M
ARCS

m
odel

Fig.6
Com

parison
ofthe

observed
spectra

ofcom
ponentB

in
optical

and
in

near-IR
w

ith
the

BT-Settl
and

M
ARCS

m
odel
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W
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