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Conclusions

= Stellar feedback plays an important role at large and small scales

= Multiwavelength data can be used to assess observationally the
relative role of different stellar feedback mechanisms in HIl regions

= Using this approach, we studied 32 HIl regions in the LMC and
SMC, including 30 Doradus

= Radiation pressure drove the dynamics of 30 Doradus at early
times, warm ionized gas pressure dominates otherwise
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Importance of Feedback

Large Scale Small Scale

Realistic stellar masses and bulges in
galaxies (e.g.,White & Rees |1978;
Keres et al. 2009)

Creates ISM phase structure (e.g.,
McKee & Ostriker 1977)

Low star formation efficiency in
GMCGCs (e.g., Zuckerman & Evans
1974; Krumholz & Tan 2007)

Formation of bulgeless dwarf galaxies

(e.g., Mashchenko et al. 2008;
Governato et al. 2010)

Disruption & destruction of GMCs
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Uncertainty

Challenges: |) lack of resolution / problem of scale
2) several modes of feedback
3) lack of observational constraints




In the Feedback Loop

Sources of feedback:

= Direct radiation from stars
(Jijina & Adams 1996; Krumholz & Matzner 2009)

= Dust-processed radiation
(Thompson et al. 2005; Murray et al. 2010; Andrews & Thompson 201 1)

"»|onizing photons
(Whitworth 1979; Dale et al. 2005)
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Test Case: 30 Doradus
, - X-rays,Ha, 8um, CO
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Under Pressure

Pressure | Direct Radiation
Source from stars
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Pressure

Direct Radiation

Source from stars
. I—boI
Relation |Pgir=uy =2 -
TIr<c
UBYV photometr
Methods P Y
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Optical:
HST PC (Malumuth &
Data Heap), CTIO 0.9-m (Parker

1993),2.2-m (Selman et al.
2005)
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Under Pressure

Pressure | Direct Radiation | Dust-Processed
Source from stars Radiation

Relation |Pgi:= uy = ; Pirieiae
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Under Pressure

Pressure
Yelllge=

Direct Radiation
from stars

Dust-Processed
Radiation

Warm HIl Gas

Relation
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Obtain ne using flux
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Warm HIl Gas Pressure
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Under Pressure

Pressure
Source

Direct Radiation
from stars

Dust-Processed
Radiation

Warm HIl Gas

Hot Shocked
Gas

Relation

Pdir= Uy =

Pr =73

Prail = 2 ne kT

Px = 2 ny kT«

M ethods
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All Together Now
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Pdir dominates at R<75 pc
PHit dominates at R>75 pc
Pri ~ Pir at R < 50 pc

Px is not significant
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HIl Region Dynamics

= |n a radiation dominated HIl region, there is:
* more momentum imparted to shell
* accelerated expansion at early times
* shell expands at Vshell > Vescape > Cs

— Radlatlon pressure |mparts sufﬁC|ent velouty to
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Follow-Up Questions

= How do feedback properties change in different
conditions!?

= What about protostellar outflows!?

= How should feedback be incorporated into galaxy
ormation/evolution simulations?
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Conclusions

= Stellar feedback plays an important role at large and small scales

= Multiwavelength data can be used to assess observationally the
relative role of different stellar feedback mechanisms in HIl regions

= Using this approach, we studied 32 HIl regions in the LMC and
SMC, including 30 Doradus

= Radiation pressure drove the dynamics of 30 Doradus at early
times, warm ionized gas pressure dominates otherwise
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Thank You!




