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What powers Lya nebulae’

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs
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x Cold flows

Faucher-Giguere et al. 2010

Also work by Dijkstra, Rosdahl



What powers Lya nebulag’?

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs

Mori et al. 2004

(€) log Fiy

le+18

I [erg s'em? arcsec'z]

le+17

le+16

1e+15

n COld flOWS ' —-50 0 50 100 le+14
Faucher-Giguere et al. 2010

® Superwind
outflows

e Also work by Dijkstra, Rosdahl, Taniguchi, Shioya



What powers Lya nebulag’?

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs
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Also work by Dijkstra, Rosdahl, Taniguchi, Shioya Steidel et al. 2011



On the observational side...

® | ya nebulae are
complex regions,
challenge simple |
explanations e BRRARAO RN OR TR

x Need a fullf range
of observational
constraints _ .

Credit: NASA /CXC/SAO



Outline

x Small-scale
Morphology

Credit: M. Prescott & A. Dey 2010

= | ya polarization

x Properties of galaxies within a Lya nebula



What would we expect?

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs

= Central galaxy

x  Clumpy, filamentary
structure

x | ya profile larger than
the UV profile

»x Polarized Lya
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What would we expect for Outflows’

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs
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What would we expect for Cold Flows®?

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs
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What would we expect for Scattering?

Goerdt et al. 2009 Cold streams as Lyman-alpha blobs
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x Central galaxy

x  Clumpy, filamentary
structure

= | Lya profile larger than
the UV profile
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Outline

x Small-scale
Morphology

Credit: M. Prescott & A. Dey 2010

= | ya polarization

x Properties of galaxies within a Lya nebula
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= |Jse spec-z and
NIR colors to
select member
galaxies

Aa [arcsec]

Prescott et al. 2011b, submitted




= No central
galaxy in Lya,
UV, optical, or
Infrared
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Member galaxies
offset from the
Lya nebula peak
by ~20 Kpc
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Radius [kpc]

‘Lya SB Profile
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= | ya surface 2
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shape/luminosity
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= No central
compact UV
source (M<3e7’
Msun)
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However, there
IS faint diffuse
UV emission
within nebula

Aa [arcsec]

Prescott et al. 2011b, submitted
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Lya Is smooth
(SFR<1 Msun/yr)

Lya best fit as an
exponential disk
with b/a~0.7-0.8

Not particularly
filamentary or
clumpy

Challenges
cold flow
model
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Small-scale morphology

= \While outflows, cold flows, resonant scattering no

doubt present, none of these processes Is favored as
the sole explanation for:;

= powering the Lya emission
or

= producing the large Lya extent

x Photoionization by AGN /7 SF most likely dominates



Outline

x Small-scale
Morphology

Credit: M. Prescott & A. Dey 2010

= Lya polarization

x Properties of galaxies within a Lya nebula



| ya polarization

p—
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[
~2

Sx(a /1.68")?
o
|
®

0.6

V
P(o)

o

Dijkstra & Loeb 2008

x| ya polarization observations can-provide a constraint on:
= whether scattering of Lya‘is important
= where Lya photons are being generated
» [heoretical predictions suggest that Lya nebulae may be polarized:
= show a rising radial polarization gradient
= reach polarizations as high as ~40%

= details depend on gas geometry, density, and velocity gradient



-irst polarization constraints



-irst polarization constraints

Total Flux Q Stokes Parameter U Stokes Parameter
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P2 = g?+u?

o P= 26+/-2.8% over entire nebula




-irst polarization constraints

Total Flux Q Stokes Parameter U Stokes Parameter
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o P= 26+/-2.8% over entire nebula




-irst polarization constraints

Total Flux Polarization
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-irst polarization constraints

Total Flux Polarization
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| ya Polarization

x [rst observational constraint on the polarization of a
Lya nebula (<5% overall or <20% at large radius)

x Puts limits on the contribution of scattered Lya
out

= Need deeper and higher spatial resolution
observations of multiple Lya nebula systems



Outline

x Small-scale
Morphology

Credit: M. Prescott & A. Dey 2010

= | ya polarization

= Properties of galaxies within a Lya nebula



The galaxies within
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Prescott et al. 2011b, submitted




Many low luminosity galaxies...

® ASSIgn
membership
based on
Spec-zs and
NIR colors

oo
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= Approximate
“Luminosity
Function” for
galaxies
within the Lya
nebula system
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... that are small and disky.

Exponential

De Vaucouleurs
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Prescott et al. 2011b, submitted




Future plans

o [arcsec]

—10 0 o [arcsec]
- : —-10 0 10

6 [arcsec]

x Accepted Cycle 19 HST/ACS+WECGS program to image a
sample of “low redshift” (z<2.5) Lya nebulae for which we
can constrain memiership

= Future prospects for measuring ensemble luminosity
function of galaxies in Lya nebulae and doing a full
energetic analysis



Summary

x Small-scale morphology of the Lya nebula:

= morphology diverges from outflow, cold flow, and
resonant scattering scenarios

x First constraint on the Lya polarization (<5% overall)
x [he properties of galaxies within the Lya nebula;

= numerous small- (=1 Kpc), disky (n~1), low luminosity
(~O. 1) galaxies

= first estimate of LE of galaxies in a Lya nebula system

= a forming galaxy group??



