Star Formation in Cooling Winds
of
Massive Star Clusters

Jan Palous
Sona Ehlerova, Richard Wiinsch

Guillermo Tenorio-Tagle

Astronomical Institute, CAS ,Czech Republic
Instituto Nacional de Astrofisica Optica y
Electronica, Puebla, Mexico



3 + 2 parameters:

9.5

10g (Phorkg [cm3K])
o
[6)] ©

©

N
3

Cooling Winds

Streams or Central Clump

given by Mgc )m1 — mass loading
log T

stagnation
radius

velocity

density

temperature

3Msc

energy insertion rate: g, = M#’%&
S

t [Myr]

Lsc, Msc, Rsc, The — heating efficiency
I8¢, 05¢

mass insertion rate: gu = (1 + 71) 225
ic

E3
Hot medium
p
b
- i
=3
= i
%)
= i
] .
= 1t i
0 i
1+ i
_2 L Il Il Il Il Il
0 0.5 1 1.5 2 2.5 3.5

Mc= Mc,sh [M@]

t [Myr]

n e )
[ c
4 4
3 3
1 1
0 0
0 0.5 1 1.5 2 25 3.5



Cooling Winds
of Massive Star Clusters

a5

48 L
-5 25 Oupag 2% 55 2% Qg 25 5 1% Owpa 25 LR 25 Owpg 25 s
oo tion | T TR e T TR e Do) LT TN o e

B 2N [ B O [ DN INY L) ? . . L] . ’ ‘ " L " ' " )

1o 0y
L

" "™ ‘
o N7 N ' [\

\ ,
- -




MNml

Cooling Winds

of Massive Star Clusters

log mass [M_.]

high res.

—
1 1

0 05 1 15 2 25 3 35 0 05 1t 15 2 25 3 35 0 05 1 15 2 25 3.5
time [Myr] time [Myr] time [Myr]
5 .
200 T ™ T T L T T
A
B -
4t C—
2 150 B T
g
3r > i)
. g £
not self-shielding 3 =
2t = =
S L
a [
3 50 | p"‘w‘ i
1F 3
0 T o'—|l — |...'_.'I| L] L !
0.001 0.01 0 0.5 1 1.5 2 2.5 3 3.5
Mhe not bimodal t[Myr]



Conclusions

- Secondary star formation within first 3.5 Myr;

- MG1 = 10*7 Msun

0.01< heating efficiency < 0.3,
0.5 < mass loading < 2,

2 1075 < MG2 < 10"6 Msun
1.5 <t _self-shield < 2.5 Myr;

- Compact cluster of the second generation;

- Removal of the large part of the first generation by
tides;

- Line profiles: predicted versus observed



