Dust/gas distribution and Star Formation

tracers in M31
Neven Tomici¢ (MPIA, Germany), Kathryn Kreckel, Eva Schinnerer,

Brent Groves, Karin Sandstrom, Tom Jarret, David Thilker, I-Ting Ho, Guillermo A. Blanc,
Maria Kapala, Adam Leroy

bigd e [ MJy/Sr ]

| TN
1 6 & 1
e Sil - : :
reig e~ DS ASE——
@« - --*“"‘!’"51.'_; aadiiie
» Fiel # R )
ST L Fie) o 5 e i s, v
N
> 10 arcmin (~2.3 kpc)
E E————
SERELTH
tomicic@mpia.de
ICISE’ Quy Nhon’ Tomicic et al. 2017, ApJ 844:155
Vietham, 8.8.2017. Tomicié et al. 2017b, in progress




INTRO DATA RESULTS DISCUSSION

|350 s [ MJy/Sr ]

Outline: =

Target: 5 Fields in M31
Method: IFU
Small & large scales: 10 pc — 1 kpc

Field Ja=

<

DUST/GAS distribution o
N

10 in (~2.3 kpc)
Results E > i &
Conclusion

: .-_. BB s e
T

" Field3

o8

1 5.0x10%
Field 3

e
Ll v :
. & Bl k i
Field 5 | asx10%
b a0x10® T
3.5%10%
s0x10% 3
| 25x100 3
L 2.0%108
15105
1.0%10%
0.5%10*

Herschel PACS [CII] Mapping 0

Field 1

[C11] Integrated Intensity (W o

PHAT colaboration: K. Sandstrom led Herschel
PACS + Optical IFU line imaging survey SLIM



INTRO DATA

Outline:

Target: 5 Fields in M31
Method: IFU
Small & large scales: 10 pc — 1 kpc

DUST/GAS distribution

Results

Conclusion

STAR FORMATION
TRACERS

First results

RESULTS DISCUSSION

|350 s [ MJy/Sr ]

Field Ja=

e

N

%

r S.0m10#

| 4.5=10r%
I 4.0=10°%
3.5x10-8
3.0=10%
§ 2.5x10%
2.0=108
1.5=10-%

1.0=10-8
0.5=10r%
a

Herschel PACS [CII] Mapping

PHAT colaboration: K. Sandstrom led Herschel
PACS + Optical IFU line imaging survey SLIM

[C11] Integrated Intensity (W m? s)



INTRO DATA RESULTS DISCUSSION

Spatial distribution of dust and ionised gas

Attenuation (A, Balmer) vs. Z, _



INTRO DATA RESULTS DISCUSSION

Spatial distribution of dust and ionised gas

Attenuation (A, Balmer) vs. Z, _

Calzetti e_

FOREGROUND SCREEN MEDIUM MIXED MEDIUM

y “‘ % T
y ) v \
A 4
( ) ( ™Y
- 4 y A
G > ( ] = H ||
5 B a3 0y A
~ F < 3 - A /
T 4 ‘
V' o

% TN 4
"; Uy /"'
c AN
X L e D t
HIl = \ us
< % TR,
‘,“ S “\\’/j
% N n, 5
\
A
) ‘ gy

\ <
V,screen V,mixed V,screen



INTRO DATA RESULTS DISCUSSION

i

Infra-Red (70-500 pm),
SED fitting,
Draine & Li model (2007) of grains

HERSCHEL TELESCOPE
(SPIRE, PACS,...)

'

1M C
10.5 Andromeda E
¥
100 1
>
~ ' \
- /
2 0 —]' " -
= 9. P ‘ Ll Y \
i El \
8.5 L_Iﬂ"l ‘\\n ] _/ \ =
z 'a
8.‘} __ ‘x_. \ =]
:J \ \
-~ Fid 4 b 4] R
g
{EJij - " xgt o -
0.5 E. Kkl ‘ : —
0.1 1.0 10.0 100.0 1000.0
wavelength (um)

c. Groves et al. 2012



INTRO DATA RESULTS DISCUSSION

Y I ATTENUATION
¢ . ¢

Infra-Red (70-500 pm), OPTICAL SPECTRUM
SED fitting, .
Draine & Li model (2007) of grains Integral Field
Spectroscopy (IFU)
[Calar Alto 3.5 Telescope]
HERSCHEL TELESCOPE _ X .
(SPIRE, PACS,...) Simple Stellar Population

fitting (Sarzi et al. 2006)

"”_3_; aE Fig: Calar
105 F " Andromedaq - AItO & IFU,.
10.0 L ] c. AIP

L.) (Lg)
//
e
|

¥
) \ 1.5x10
¥ aQF i Jf' i bserved spectrum
= | |\JLL —_ fitted spectrum by gandalf
g} \ * 4 L
-— L, \ 3
| : K / i S 1.0x107"%—
I \ >
- 5 < oll H Hg Olll
ank \ - E 7
a.( IE \ o
| \ 3 | | | |
b \ & 5.0x1077—
) & Fid | el 5} -
= E I — -
J 0 I T L
) SEL . ‘ . , 3 & i ]
0.1 1.0 10.0 100.0 1000.0 O e e e ) - L
wave [!I’]-"Jt" '\JJLL M fl 4000 4500 5000 5500 6000 6500 7000

ALA]

c. Groves et al. 2012 c. Tomici¢ et al. 2017



INTRO DATA RESULTS DISCUSSION

25" (100 pc) 2.7" (10 pc)
Ha
dust

E T T T T T 3 E )
E = (@]
41.91F D 100 pc E “ladl g o
3 — 3 o : [

= ] o E
41.90¢ _ W2 41.90 ¢ 9
: o g 0
41.89F 4 __ 41.89F 0
? M E = 2 g
41.88F = 0 0 41.88F ©
E 0 O E —
3 © g '
41.87F — | lo 41.87F o
o o (@] F e
E 3 MY : ©
41.86F A 41.86F i
E E o 5 ] =
41.85Fieds 3 L 1o 41.85fFiegd 3 7 S
1118 1116 1114 11.12 11.18 1116 11.14  11.12 I

RA. [°] R.A. [°]

c. TomicCic+17



INTRO DATA RESULTS DISCUSSION

CONVOLUTION

25" (10V\ 2.7" (10 pc)
2

Ho

dust

E T T T T T 3 E =)
E = Q
41.91F D 100 pc E “ladl g o
3 — 3 o : [

E : 3 (@] E
41.90 _ W 41.90 | o
: o : 0
41.89F 4 __ 41.89F 0
? M E = 2 g
41.88F = 0 0 41.88F ©
o 'y} ] £ —
3 © g '
41.87F — | o 41.87F o
o o (@] F e
3 3 M ] ©
41.86F & 41.86 [ N
; . E ) ] <
#1gopfieds . .., .3 b 4185pFied s 3 <
11.18  11.16  11.14  11.12 11.18  11.16  11.14 11.12 I

RA. [°] R.A. [°]

c. TomicCic+17



INTRO DATA RESULTS DISCUSSION

3 Attenuation vs. Dust
Main result : —_—

Screen model

A, [ mag ]

Attenuation

I[IIIIIIlIII][II1[|I][II][IIIIIII[II1I|IIIII][I

T ———
. |
Mixed model |
— |
D ———————— | [ | | | | | [
10* 10° 108 107

Edust [ MG / kpcz ]

Dust mass surf. dens. c. Tomicié+17




INTRO DATA RESULTS DISCUSSION

3 Attenuation vs. Dust
Maln reSuIt : . b ) 1 ) I I| | 1 | | | I | 1 T I_ .

I Screen model j
i I ]
C / :
4 | |
C / i
: ~| O Nearby galaxies I o ]
Nearby galaxies: - / .0 .
c. Kreckel+13 - / 00 o T, .
(0.3 — 2 kpc) 5[ [ . oo o -
S o | - ° o ©° .
o = // o g o .90 -
= |2 i / 2 ° % 8 ]
g £ I [/ o) o & 00 ° 0 % =
=3 I i Yoy © o Q © © Ci)%% B i
gl<, o g FU BRI 0
< s 0 o %E‘?g';@& é’a%mgg .
L © 8o ]
3 o O Ko %?90{:30 @P ) E
L o 8 uln o q&ggb 0 © -
i /%o %@% 20 \;} ]
I / fho COaTE -
i RN A e -
L o 5 o e, 7 50 L4 575 00 __
1 :_ o° 00 .-tt/ e % ‘f‘.‘ ...:i..:- _________ |
B T SeggFe @0 0 T ST i

B /"'-. 2 ooo : .

7 = 2% Mixed model
O : :_::_: e I I | 1 || 1 1 1 [ [
10* 10° 10° 107
Edust [ M@ / kpcz ]

Dust mass surf. dens. c. Tomicié+17




INTRO DATA RESULTS DISCUSSION
3 Attenuation vs. Dust
Main result : - — -
350 s [ My /St ] “| X Field T Screen model i
[ - ~| 4 Field 2 i
1 | e Field 3 . i
| ©Field 4 ..@ ’
4 N @ Field 5 (<] ]
Field Ja Sy . E O Nearby galaxies E
< SR i i ° o :
T o e : o © i
‘ LY e ’ i . " B o] o -
- L o o) _
> 10 arcmin (~2.3 kpc) 3 T o) o®° ]
E == cl|l— °© o ]
i) ST ° o ) 0 7
.'C-U' & C ° o o % i
2= o B -
Ol ° ° ]
e 2 C%)o 5
< C ° ]
1 -
0
10*
Edust [ MG / kpcz ]

Dust mass surf. dens.

c. TomiCi¢+17




INTRO

Main result :

Difference:

- M31 different galaxy?
- Extinction curve?

- Inclination?

- Scales?

- contribution from non-
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Nearby galaxies:

- central regions
- higher SFR

- more extended DIG?

M31:

- spiral arms
- lower SFR

- DIG embeded in dust?
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RESULTS

log [SFR(Ha),,] (Mg yr~')
=2 -1 0 1

y=x+1.35 (Zhu et al. 2008)

log [L(Ha),,] (ergs s')
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