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SF Properties of Starburst Dwarfs

NGC 4068 (HST)
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= SFR(tpeak)/ SFR6 Gyr ~ 3-10
g - Starburst timescales (few 100 Myr)
- E from SN & stellar winds (~10*° ergs)
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Sample of 18 Starburst Dwarfs

. ‘ IR Resolved into single

o= 2 . BN stars by HST obs:
g T A o . S ® Distance = 2-10 Mpc

. UGCA 290

« UGC6541 ‘ - UGC 4483 - :

P R e Star Formation History

b = SFR(tpea)/SFR 2 3

.
SBS 1415+347
NGC 6789

_‘.. - L. . . Py G VIl Zw 403 ) NGC 4163 .
i NGC 4124 S ..3. , | Zw 18 ’

L. ‘. )
» .N?C 1569‘ M NGC 5253
- % £ NGC 4449

i Lelli et al. (2012a,b; 2014a,b,c)

M,=10"-10°M, R _=0.5-5kpc
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= Sample of 18 Starburst Dwarfs

o Resolved into single
| stars by HST obs:

NGC 4068

Distance = 2-10 Mpc

¢ * q Star Formation History
o » el * 0 = SFR(tpeald/SFR 2 3

B
NGC 4124 " g SBS 1415+347
‘t -_“ " NGC 6789

VIl Zw 403
| Zw 18 NGC 4163

'. % ]'»‘ t— {'Y 21-cm line obs

mNc5253 NGC 4449 (VLA’ WSRT’ ATCA):
- | HI distribution
1 HI kinematics

» Lelli et al. (2012a,b; 2014a,b,c)
M,=10"-10°M, R_=0.5-5Kkpc
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Inner HI Structure of Starburst Dwarfs

UGC 4483 UGC 6456 (VII Zw 403) UGC 6541 (Mrk 178)
Optical+HI @ | : - .

~10%
rotating HI disk Kin. disturbed HI disk  unsettled HI distr.
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‘Inner Hl Structure of Starburst Dwarfs

UGC 4483 UGC 6456 (VI Zw 403) UGC 6541 (Mrk 178)
Opticdl+HI © |

~50% ~40% ~10%
rotating HI disk kin. disturbed HI disk  unsettled HI distr.
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Gas Fractions: Starbursts vs Irrs
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Gas-poor SphIdE

Internal Processes: [JRNSE 205
- Starvation/SF “ea '

- Stellar Feedback
(e.g. Dekel & Silk 1986)
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Gas-poor SphIdE

Internal Processes: [JRNSE 205
- Starvation/SF “ea '

- Stellar Feedback
(e.g. Dekel & Silk 1986)

External Processes:
- Ram-Pressure Stripping
(e.g. Gunn & Gott 1972)

- Galaxy Harassment
(e.g. Moore+1998)

- Tidal Stirring
(e.g. Mayer+2006)
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Rotation Curves: Starbursts vs Irrs

Starburst Irregular

—_
o

Rotation Velocity (km 3'1)

Optical

Vi =20km/s - M = 10° M,
Lelli et al. (2012a, b; 2014a, b)

See also Meurer+1998; van Zee+2001
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Rotation Curves: Starbursts vs Irrs

Starburst Irregular

—_
o

Rotation Velocity (km 3'1)

Optical

g dV/dR = V(R /R « \/po
P, = central dynamical mass density
(baryons and dark matter)

Vi =20km/s - M = 10° M,
Lelli et al. (2012a, b; 2014a, b)

See also Meurer+1998; van Zee+2001
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VIR)R =« vVp.  Starbursts vs Irrs
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Central Starbursts HEH |
Off-centerecli Starbursts H@H

10
Central Surface Brightness (R mag arcsec'z) Mean HI Surface Density (Mg, pc'z)

Link: Star Formation — inner potential well Lelli et al. (2014a), A&A

Irrs from Swaters et al. (2009)
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VIR)R =« vVp.  Starbursts vs Irrs
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tating Sph/dE in the Virgo Cluster

Rotation Velocity (~30 km/s)

d

KM " i% @

Van Zee et al. (2004)

3“!!

Optical Spectroscopy:
Geha et al. (2002, 2003)

van Zee et al. (2004)
Chilingarian et al. (2007, 2009)
Toloba et al. (2011, 2012, 2014)
Rys et al. (2013, 2014) Offset along slit (arcsec)
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Rotating Sph/dE in the Virgo Cluster

Irregulars

Compact Irregulars
Central Starbursts
Off-centered Starbursts
Rotating Spheroidals

24 23 22 2f Lelli et al. (2014a), A&A
Central Surface Brightness (R mag arcsec™) dEs from van Zee et al. (2004)
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Rotating Sph/dE in the Virgo Cluster

Descendants of
Compact Dwarfs!

Not of typical Irrs!?

Providing that some

external mechanism

Irregulars

Compact Irregulars
Central Starbursts removes the gas.

Off-centered Starbursts
Rotating Spheroidals

-Z AN N R S - R Il [ clli et al. (2014a), A&A
Central Surface Brightness (R mag arcsec ) dEs from van Zee et al. (2004)
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5B Irr "Rotatlng" SphIdE

NGC 4190 NGC 205

Starburst (~50/09) Lelli et al. (2014a), A&A
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HSB Irr "Rotatlng" SphIdE

NGC 4190 NGC 205

Starburst (~5%9) Lelli et al. (2014a), A&A
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HSB Irr "Rotatlng" SphIdE

NGC 4190 NGC 205

Starburst (~5%9) Lelli et al. (2014a), A&A
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OK, just two
more slides...
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arf GaIaX|es at z-O

NGC 4694

NGC 529IN = o =% .
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\NGC 52915W .

' NGC 52915

Blue = HI (VLA) Yellow = Tidal Dwarf Galaxies
Pink = FUV (GALEX) Lelli, Duc, Brinks et al. (2015), A&A
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Conclusions on Dwarf Galaxies:

Starbursts show NO evidence for massive outflows

Irr/Starburst --> Sph/dE: only with external mechanisms

Starbursts have high central mass concentrations
Starburst/BCD <--> Compact Irr or Rotating Sph/dE

'Idal Dwarfs can form during Major Mergers at z=0

Possible links with "normal" dwarfs to be understood!
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