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central region
Observed about 110 times in >10 yrs.

Observed about 130 times in >10 yrs.
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4. Be stars and pulsars
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Light curves of some Mira-like | ss2:

variables (O-rich?) :

12.357515-73.200992
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Light curves of some Mira-like | ss2:

variables (O-rich?) :

12.627624-72.858313
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Light curves of some Mira-like

variables (O-rich?)
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Light curves of some Mira-like | ss2:

variables (C-rich?) :

12.630387-72.486970

11 -.-' - N o"""""-"""""""—g

1@ﬁﬁ%ﬁ*$§ “ kw1
15 | L
17 ¢ mbol k|4
3 F <
2Tk s ¥ "l ]
24t %A & £ o . ]
2.1 | :
1.8 | .

: ‘Hx X ]
1O b e % 2 % K X Xx ﬁle& - 3

c e sy e e e R P ey gl deST T T e

2000 3000 4000 5000 6000 7000
JD - 2450000 [day]

Magnitude [mag]

Color [mag]




Magnitude [mag]

Color [mag]

11
12
13 ¢
14
15
16
17

—
(00)

e TR ol e

000
Light curves of some Mira-like | ss::
. . o0
variables (C-rich?) :
13.410400-73.295330
./'@ ’“o\v -b'? """ II:"' ° Io‘ -
_ ’ v » . b f X N _
H
Ki » |4
mbol ¥ |4
£ ;o
g A VW W 2 :
; "w\t 2 5 g 4 ;
::X X %é 2 JH g :
R Rl T L
000 3000 4000 5000 6000 /7000

N O = A NwWww

JD - 2450000 [day]



mbol DEEZE{EMoHMEIE |

o SSHE (L, VOITIE>5%(>10018) 1L T 5D
[iréélaj-t\:_d—he\ NS N
° mbol@’”t"&ﬁét mbollpeak to peak T1ZF&

AXs ﬁE’D—CEO)t xLO)T'ﬂ:(i"f"JZ 51ﬁ$EEJXO

EEDIZHENEHNIRILTF—DOE—IIEH K LHT-
Ul:%é
- HKOIRIE(Xpeak to peak TLZHRRELD T, mbolDZEL (T
BfETES




mbolDELZRTEFNIEERM |

o EXfEZTM1:

o FRWLVETMbolDIRIEMN/INENWISICRZBIFE?
7 ILTIEEWNWS N T S, o AvF)H /LA,
FOWSSERE(IHKLEYERVDAIZESFSIRILF—DE
— IO M5
- KEYRWVWATOZERIZSITEREIHEFE40
- mbolDRBFBEYNBVLAEEFETWVEWEITTIE?

o FefulTM2:

° 7'|: ELbEENEE VU2 5{EFRE, 2.5/ LA ]

EBRS?FNER25EME 1 EEBS?

FREFRNRDE=2—E R EDBEEMIE ?
- FARERR?




A NIR/A mbol [mag]

21 : FRULE TAmbolD KESA
INSWKIIZRZAITE?

[ X |

[ ]
—C_TEDAIX
Peak-to-Peak M i Tl %<
SAcHh—TI(Z

X = a sin(wt+0d)
= J4vykLT-BFMDaTY,

BAFLXREKEFE. ANIR
[ZEE R TAmbol A/ ELY,
EDOBIEFRNLUFD D
ZEIFEGFELTOAIIEDN
FNTULNS KT,

KEYEWLFE., oI5
FEZARA—LEBEWNES AFS,
SSXVLGLHES ! !
FHERETIEIZFOFD
EZA—ERITEELLY,



SR2:LOEILIF2 5ERE HE
INSNEHAHBDN KELNEHRBMN? |

e Onaka et al., 2002

& % O I o ISO/SWST
T S *’“"8?8 ] Z Cyg 7RI
E —o— 0= 0. 4 o _ .
3f 8 e FARNERL?
I —— 0= 1 ] .
- o Integrated infrared flux®

N
S

ZALIXIEFEE

o FALDEEMNZEIEL.
10/18MD 1T KIEED
FFICKE<15,

r—s
T T T T T

Flux (10-12 Wm-2um-1)

0 " A A P A N O A PO ."H:
8 9 10 11 12 13 > I avald=
mu ] =
Wavelength(um) @ i L, Ed)k bél1 |3(31|:| 12 E{)
Fig. 7. The dust feature spectra of Z Cyg, in which the stellar —C ER Eﬂ E'I- AE
£ 4L CU90),"Thi Bouoiedvam of st eoeinte s vt mNHEDEISIRDE
the figure. E‘Zé;hafd:<—c:t)§1t 75‘%% Eﬂ —CS

STLEIENHEM



TH. CATDEHYET,
PR CRELERTHXIEFE

IRAS 23289+6115

o /NEFEE(RILAMIL)

o IRAS/AKARI/WISE

logAF, [Wimr2]
A A A N

0.5 1 15
% logh[pum]

IRAS 19574+4941

-1
z
Z
31_{
. 1

5 .
5 logA[pm]

ﬂﬂﬂﬂﬂ

o FEIFRSNTRIBGEES

ZRLE=XK

FLULVEREHT/NEFR
EICEILVTTELY

o 5DFA

1 DD HIEARDEEAD

- FUOriE27--71-

- FRYDADIFERXH LA
LVIFEAEEL,

o AGBIZXL)?



PEFSFTREELTHRE

ThD2

IRAS 23289+6115

logAF, [Wimr2]
[ |
¥
| 2

# AKARI

0.5 1 15
HEE logh[pm]

IRAS 19574+4941

-10

-11

AN
(]

loghF,[Wmr2]

.

i
P

AN
u
:
=
u

o 05 1 15
5 logA[pm]

ﬂﬂﬂﬂﬂ

o IRAS23289+6115
o F_A9F 112 ~3.3
o F_WI12/F 112 ~ 12.08
o F_A18/F 125~1.3
o F_W22/F 125~3.0

o |IRAS19574+4941
o F A9/F I112~2.3
o F WI12/F 112 ~2.4
o F _Al18/F |25 ~3.2
o F W22/F 125~ 3.3



10um/20um Lt

e V583 Cas (IRAS 23289+6115)
IRAS 12 / IRAS 25 11.6329
AKARI 9/ AKARI 18 10.9211
WISE 12 /WISE 22 9.8967

e IRAS 19574+4941
IRAS 12 / IRAS 25 9.3001
AKARI 9/ AKARI 18 6.4368
WISE 12 / WISE 22 5.7901




SimulationTIZ&ES ?
O-richZ2NEZ/E

a (
& O
o N
x<
—h
o
o
S
P
A A aaqa
A

COOCOUT1—-0O0

<

£ S
Inn
oocoOoOoCOoOOoOUI—=

K< < <

oo TN =

1 10
Wavelength [um]

MODEIXZEATIZ
BERETEZRI-ES,
700KHi5400KI(Z
ThHhbdE, 10umlF(FE
AEZEDHBIELY,
20umTIL, 2{EFEE
L9 5,

PMDEZEAT
AEIIEZGNEE,

MBLLEEZSIZIE
WNEYYEIEXT
HEHY



1 15
Variability phase

Fig. 3. Vanations in the inner dust shell temperature T; (a)
and the normalized inner dust density n; (b) for the “best fit”
models with yp = 0.1. The solid lines represent the parame-
ters for models with )7, the dotted lines those with 4, and
the dot-dashed lines those with Q10. The inner dust density is
normalized to the visual maximum (¢ = 0.97) and is derived
based on the assumption that the inner dust shell radius r; is
constant.
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Appendix




Finding variable stars

with ISIS image subtraction software
Alard & Lupton, 1998, ApJ, 503, 325




Data release plan

e SMC data

Catalog paper: done, ready to submit (Ita et al.)

Science papers
Mira: in preparation (lta et al.)
Cepheid: almost done (Matsunaga et al.)

e LMC data

Catalog paper: to be written (Ita et al.)
Science papers: to be written



Suvery properties

e 10 o detection limits  °~
e 17.7,17.0,and 153 ..
mag at J, H, and K, ..
respectively in the 3o
most crowded region. <Z
e How subtle light 0.
variation can be :
detected ?

e depends on the
luminosity and
pulsation amplitude of
variable stars.

o o] N @ = N @
T T T T

000
0000
o000
o000
o0
o
J
/)
R
e
H E
' i I I N T !
: /
13 1355 14 14.5 15 15..5 16 16.5 17
Magnitude

A classical cepheid variable with a period
of a few days and an amplitude of about
0.1 mag in the SMC (~ 15 mag at K) is
detected.



Products

e Photometry catalog
e JHK photometry

e lists ~3.8 x 10”5 point
sources

e Catalog sample

RA. DEC. R.A. (J) DEC. (J) J oy Name of Number of

[degree] [degree] [mag] time series data observations
11.972789  -73.290066  11.972768  -73.290061 11.693 0.025 11.972789-73.290066.J.dat 123
11.973571  -73.301043 99.999  99.999 —_— 000
11.974165  -73.105771 e - - 99.999  99.999 000
11.974200 -73.220387 e — 99.999  99.999 000
11.974271  -73.216319 e - - 99.999  99.999 000

Only the first 8 columns
(J-band data) are shown
due to the limited space.

H and K-band data
follows rightward.

e Variable star catalog

e JHK time-series
o |ists ~1.2x10M
variable sources.
e Time-series catalog
sample
D magnitude  OgiF  Cinstrumental  offset Name of Name of
[day] [mag] region subregion
2452092.702650 15.235 0.016 0.021 0.003 SMCO0050-7310 F
2452212.327669 14.969 0.010 0.021 0.003 SMCO0050-7310 F
2452213.285094 14.971 0.017 0.021 0.003 SMCO0050-7310 F
2452214.380693 15.095 0.012 0.021 0.003 SMCO0050-7310 F
2452246.273367 15.287 0.024 0.021 0.003 SMCO0050-7310 F
2455225.273063 14.973 0.024 0.021 0.003 SMCO0050-7310 F
2455444.448035 14.995 0.008 0.021 0.003 SMCO0050-7310 F
2455534.359242 15.147 0.012 0.021 0.003 SMCO0050-7310 F
2455789.529211 15.128 0.008 0.021 0.003 SMCO0050-7310 F
2456094.590574 15.050 0.009 0.021 0.003 SMCO0050-7310 F




