Giant Low Surface Brightness Galaxies:

Clues to the interplay between
galaxy disks and halos...



Giant Low Surface Brightness Galaxies:

 Giant LSB = a class that does

not need to be.

* Hosts are ordinary galaxies
* The LSB disks result from extended HI disks

 Mild star formation and increased diameter is
triggered by tidal interaction



The Prototype: Malin 1
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* prototype of the Giant Low Surface Brightness class
- Giant => disk scale-length ~50 kpc
- LSB => |ow “central surface brightness” (23.5)
» faint blue light
* quiescent (low SFR), primitive (low metalicity) diSks
» 2 x 101" Solar Masses of HI ... => 7 x 1010

* redshift ~25,000 km/s (z ~ 0.08)



Recent Optical images

Moore & Parker 200

Stack of 63 sensitized Schmidt Plates

Archival HST Image




HST

Barth 2007 m M

Normal stellar disk !
Out to 10 kpc,

typical SB0/a

i

llOl




Recent Optical images

Moore & Parker 200

Stack of 63 sensitized Schmidt Plates

Archival HST Image




Recent Optical images

Moore & Parker 200

Stack of 63 sensitized Schmidt Plates

Archival HST Image




Redshifts 2.3m SSO: Pracy, Jerjen
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Probabl same
l



Redshifts 2.3m SSO: Pracy, Jerjen
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HI Column Density
contours ... ke
(Pickering et al 1997) | "




HI Velocity Centroid
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Nearby Analogs...



NGC 1512




NGC 1512




NGC 1512

SB(r)ab




NGC 1512
SB(r)ab N1510 E...SAOpec?




NGC 1512

HI Contours




NGC 1512
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NGC 1512




NGC 1512
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NGC 1512

Deeper images ... “Malinized plate” !




How to make a giant LSB galaxy ...

. heeds lots of HI ...

... then light it up, gently.



Circinus

HIl: Jones et al 1999
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NGC 628 1550
= M74

Kamphuis &
Briggs 1992
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“Distribution and motion of HI in Lenticular Galaxies”
van Driel & van Woerden (1991)

NGC 3998 S0

NGC 5%1 RSB0/

Fig. $a—<. Hicolsmn density disiribstion fo
our wmple. Each galaxy has boen oviented '
wertical powsion. For cach galaxy the optical
arcsec ™ 1) i down (a5 & dashed ellipss) s well
ellipac), and & bar dhowing & lincar scale of 10
denaity doanbution for 65004 and 15a
dusribution for 4 galaves with & doubiful §
caton, and 3 isteracting S0 palavies - -
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“Distribution and motion of HI in Lenticular Galaxies”
van Driel & van Woerden (1991)

Oosterloo & co !
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I Fig. $a—<. Hicolemn density distribstion o
J‘ our wmple. Each palaxy bas boen oviented '
\ 4 wertical posusion. For cach galaxy the optical

arcace 1) i down (45 & dashed ellipac) as well

ellipac), and & bar dowing 4 linear scale of 10

density dimnbulion for 6504 and 15a b
diseribution for 4 galasies with & doubtfal ¢

caton, and § isteracting S0 palavies




Where does gas come from ...
e |eft over from formation ?

e accreted from outside ?



Where does gas come from ...
e |eft over from formation ?

e accreted from outside ?

Clues to “formation’...

.... look at where interaction is going...



NGC 1512
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Warped disks... created by ongoing return of gas ...

NGC 3344

672.0-

( interesting that never
650.0- see counter-rotating
extended HI ...

or even clouds )

(might have implication:
o for angular momentum
550,0~ _ of QSO absorption
. : '-i halos)




Giant Low Surface Brightness Galaxies:

 Giant LSB = a class that does ;

not need to be.

Hosts are ordinary galaxies

The LSB disks result from extended HI disks

Mild star formation and increased diameter is
triggered by tidal interaction

Formation interactions may also build a
reservoir for gentle re-accretion...






