


-I._IIII l|l|||ll|||l|l||l|l l|_ :I'I'l'lTl;m{.lllllll l||||||_ _|||||||;||||||||||||||||||
Bxl0 __ Ii.ﬁ-. _‘_. : - ". : : ‘B‘
R % ] whe - - il *
ea1g - 1.‘ - | . ".. i S 1._'
-oom LY - - . % 7 T =
| i L T B -.‘- T B - ‘l-
d=10  — L ! — L - -.-.. . - -
C . ~ 1 s ™ . — mag™l® :
WEs DUPup % - N [ "
L M - - GX Mon . Fa R Cet
n‘.-. LL1 I /| : u"l-llllllllIIIIIIIIIIIIIIIIII_ ,n-
a 1] 10 11 12 13 B ! | 10 11 12 13 ] ¢] 10 11 1B 13
I.':IIIIIIIIIIIIIIIIIIIIIIIIII: “l-IIIIIIIIIIIIIIIIIIIIIIIIII: -
4l — i — = . g
- i ] - . ] n ¥
u I iam, ] C ’ ‘.‘\' ] C 3 “‘-..-‘
ol ~: - T 3 -
R . -ﬂ- L 3 1 mag .
S 1 E - . r .
r '1 1 r ] T = - L
20 Y g wae=p * (NI C . *
Coa 7 T . M maem[ .
- m C+ S CrB 1 - v,
w5  RU Cap - WU = - -
2 1 ¥ . 1w . U Aur
u_1|I|I||I|I|I||I|I|I||I|I|||T u I||I|I|I||I|I|||I|I||I|I|II- '||-I|||I|I||I|I|I||I|I|I||I
4 ] 10 11 12 13 B a 10 11 12 13 B ] 10 11 12 13
AEARNRAR TRRARNRRERE RRARERE) _|r1|'||r|r T T 1|1|[|_ _“:
15x107" - Vi IS Ll S - R -
: l: : : 3 u : _F‘lE I'ﬁ*
. 1 ok s i 1 mac™ .' h'\._l
w . -1 =10 § 'l" = C | b
- - ‘,’. u | [] 5 ] tﬂ'l.ﬂ-“:— .. .H_-
o ] - . C . L
sao™ 5 V1111 oplh: 20" * V342 Sgr — guf 4 V635 Aql %
~ = -} - 1 _—
_" T N -t _’
n:||||||||||||||||||||||||||T l]-.:"'l""I""I""I""I"_ ui.lllllllIIIIIIIIIIIIIIIIII
a ] m 11 12 13 B a 10 11 12 13 a 9 1w 11 12 13
Ea-:lu-'l-l-_llll TT II”HI”HII”IIIL _|||||||]!!|||||||||||||||||£ [TT T[T I T[T T[T [TrIT[T
L ] - 4 aae™i-
L H ] C ;E I - A
exta ™ |- B B 3 E SN
: Hh : C i Eﬁ . ﬁ:tﬂ—'ll_ L] .
NI T T B A LT
T T — = " = L. "

- A R L A O
L3 ] :'_l. - E C o %
ge10! = VX Sar ] o L Cye ‘-_ ] sa0™r Z Pup \..._
-g - 3 s | [
o | o AR RRERANERRI RRRNIRRRRA 1 .u-

=
©
S
-
]
n
-
a
[ ]

# w11 12 13 -] - m 1 12 132



ouLce I 1]

o ail
(Bl kpc_z M}rr_lj [l EE:::_E M}rr_l] [l kpc_z M}rr_lj
C—ich glants 750 3

Crich glants 750 - 5
Novae 6 0.3 0.03
SN type 1a ~ 0.3 ol
OB stars 30 - —
Red supecrgiants 20 - 0.2
Wolf Rayet L OO 0.06% —
SN type 11 LOO 2 LO4

Y50 (150037 8




26

T T T T T T TE —— I S = 2
B ]l o
=+
L - 1 &
|||||| A e e
Lo ) ©
o - o e |
o= o
B £ - £
s L S g =
oo s B los
- n = ol
chg pogen -3 =
o T £ ¢
rer o L [u]
[ o = ol el m=E
e ] TR T R T EET g [ = 1=
Bt M S - e e e S & L ]
- - —-———= = i
I £
-+ 11 - - 2w
r 4 - -+ ] e
P = 7
T ]
* o % ]
PPN PRI, [ I L TR A Lo
[ [ fow [ [T [ ) [ S
] [T} ) [T} [ Fp] ([ ]
=] — — =] —
[#r] Ausuep =nid [4r] #nsuap =nid

T T T T 1T T T T T T TTTTTTTT T TTSTT T TTIFT T _____________ﬁ
H- .
= () () — o
e - - i ¥
i 4 + + < e |
= o —_— (o +
-+ — =
W ] o i B [ -
i = o+ F- H A
L | L} =l o =z
- i i — — Ll e - £
= T T ar e i S
[ = [ = o o] =L -
=
—_—"
=g
s B ' T =
.
m
=
— — (=4
=
s I
____________________ 1 _____________

'] =1 (i} ) — P}
{unnupuea)’y /Y






II|IIII|IIII|IIII r-n

T




caleite

diopside

dolomite

water ice

enstatite

forsterite




’ '-._]'I.PH—E-'E BT DD T |

1. 28 0.0 3eerm

- . .
e
g L s i u n b 5 g u n b ou 5 o o B o o o o B o o o o 0 o o o o M 5 5 5 5 L s 5 5 35 1 5 5

FIES

b

& AL =5689.07x0.01

P
L=
.
=
—e
L=

0.1

0

:I'L“= B8 _ 844001 cerm

O 37 20007 arr

001020.30405060.7

58 =5 =]
W e e | e




295+2K @

"o Forsterite (Paper 1)
@ Chihara et al.
¢ NGC 6537
* |RAS 16342
+ NGC 6302
o OH 26.5+0.6
a CPD -56° 8032
¢ AFGL 5379
o HD 44179
x HD 101584
& HD 100546
| I T T ..I....I....I..-.I....I*.h.dwculg??..l ra

68.8 68.9 69 69.1 69.2 69.3 694 695 69.6 69.
A /um




29]

ASYMPTOTIC GIANT BRANCH EVOLUTION
" #5398 &&' (
| T i 1 | ; | | | | T
Fundamental
, Blue Edge-. _
Core Helium . ] (000388
1O Burning Band._ e S10000 ) S Sapoo0
T —5,000 {D.GCIIEM;/ AO003LE)
5,000 t=0 “hw (000147) N g™
10,000 : i % Fila =
[Co0080) QO3]
{000049) -
]
X
15000
(000027
3O
W =
- R=0,0285 | ]
Main -
s 5f Sequence
Band
’ " [, Zero Age
el f i ”
11, — Last Thermal { / horizontal
Fulse Eegins / Branch
f
d
| Y | I | | - ! | : 5
4.5 4.0
L{}g TE NIl

L&






Red Rectangle ISO—-SWS

—

P
4
:
=

~—
o]
=
=

ESO 90cm DUTCH telescope ES0/MPG 2.2m

I 1 1 1 1 I 1 1 1 1 I 1 ] 1 [ I

10 20 30 40
Wavelength (um)




10

A Fa (arbitrary units)

| ovalene
10: (850K)
L3 \1

1 » 1 o 1 4} 3 1

33 62 77 ?.6

T coronene

1.3

. circobiphenyl
(850 K)

|

dicoronene f

(850K)

LAERLARR |




&

| & #
HD 100764 - $ " $ % #
% #

IRAS 13416-6243| C

Z—. Class C sources ’ :
" Bl Herbig AeBe sources ® 1
8.20 - 4 Class A and B prototypes @ ’ + 11220
.10 ) :
AFGL 2688 J| C : ; i
; 8.00 - = 1 e
q : W J1260 <
g 790 :
N E . .
® MSX SMC 029 c - - i
E - -
2 . 170" o 7.7-8.2 um {1300
el P HD 233517/ \C 4 | | |
] ’ Y * T 865

SU Aur C

- _ 11.50 - -
£ inad i
P / . + 875
= HD 135344 | \ B/C = 11401

* + 880 §
HD 44179\ B g @ .2
11.30 | ] 885
¢ .
NGC 1333SVs 3/|\ A I 890
11.20
1 R W | ] L1 ] L1 il L1 i 11.3 "um 895

14,000 12,000 10,000 8,000 6,000 4,000
Effective temperature (K



__;____:;:_

coa bbb

___7___________

i

@

I S 2 A

________:_ﬁ:_

R SR o

(09soae) je8Jj0 09(

N o N ¢
.

RA offset (arcsec)



E\W WHMa.Jﬂ

A | |
\J‘ 'WJ W‘ f M_l r}h 4 W(}N\m‘*‘pﬁml\

H, 0-0 S(3)

95 A (um) 10
T T T T T T T

| [dsCH:}]

model (( I-_, + CgH

l '-.-I I'_'I'I b B -. ' |
il Hs S(4) L)
IL | 1] “M, ﬂ%.ﬂ | ﬁf&f’hﬂ, W "IIM [ﬂ‘ i ‘*”-‘lif“ﬂ‘n

|

“ ‘ I"|IW |

‘!u iy st
Cattz vy 1 1] | twisting

! C4Hz wagging |

IHEHN EJ-'l [J'Ej-i-r_,.l'a i Yo CE-'”‘E ME+T/11 GH;} |

7.5 H 8.5 g

A (um)



0.6

0.5

0.4

Flux [Jy]

0.3

0.2

0.1

1.0

0.9

Normalized Flux

0.8

Wavelength |um

E SMP LMC11 raco]:  OF ]
| JBEL repuoer —
':" pline @ ‘; i wwm»-m p "
: oy 3 WM| " r/““r”_"””_ 3
: e - : .
e -0 12k -
: 4 2E sMp LMC11 R :
5 e 1.0k = = . N
3 £ TF :
: 2 08F : =
F : ¥ I HCN 2,1 ]
- 1 0.6 cH, v CH, v, CH, N
% 0'4 C L L L ]
3 10 12 14 16 18

" H#HISYR

CH
]

0.7

6 7 8 910
Wavelength [um

2 34%$%$
$7 %8

8;

$8



b
E‘
==
[F5
=
=
E‘
Z
=
-
-]
.
=
e

! |.. ‘ . . . |
1

4300 200 2500 6000 6500
WAVELENGTH {Angstroms)




e




0.40

0.35

=
P
th

Intensity {1y)
(=S
o S

0.10
0.05

0.00

0.30

1
.-1'
| |

Wavelength (um)

Intensity [Jy)

0.40

0.35

0.30

s & 9@
& 2 o

=
=

=3
&

12 14
Wavelangth (pm)




...................

70 -
7.5um
- C.H,

60

F, (mdy)

11.3 um
SiC dust

Mass-loss rate [M,__y" ]




#P I % ! % & !

EDD | 1 1 I | I | R | P 1 1 | 1 1 | R R | 1 1
B ¥YY Cln -
150 ==
100 — £y
A i :
el R 1 R I

L1 e | L1 1 | I | 1 1 1 1 1 1 | D Rl | 1 1 1

B0 HD

100 120 1%F 180 18 =l
Waielenpth {wm



Fy (10718 ergs cm=™ g1 pm—1)

518

$$4iﬂﬁﬂ.‘¢

¢J¢L¢ L ¢ oy u

1

~lL¢Ll¢iLi¢J

; T

L L:-- ¢ L-

e Ll

i [ ik

55 o

g

iﬂfiiiﬁr i

L T

S ARGL 2688

TT MT%?E%?

g

20

100

110

120

130

140 150
A (o)

160

170 180 180









AL :i:l:l.'l.l,r'ﬂj

e plleel |71
; :
.
Lo
I b

I:r.\u:.-a.r_si.'l'.;lI [

40 a0 ¥ gy —b
T4 offsst ["']

Figure : LEFT: Multiple-shells around the archetypical carbon star CW Leo observed by the CFHT in the
V —band (left, Fo¥ 223 x 223"} and the HST WEFPC2 V-band {right, smooth radial profile subtracted, 73 x
Tﬁ”] fdlauron & Huggins 2000, also see their 2006 paper). RIGHT: IR AWM sub-mm inteferometric data of TT
Cyg (Olofsson et al., 2000 at a resolution of o
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Figure 2: 50 observations of ¥ CVn (lzumiura
L996) at a vesolution of 447 (top panel) and 50"
{bottom panel).
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