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F
ig.

1.
R

G
B

com
p
osite

of
H

α
(red

),
U

V
-continu

u
m

(green
)

an
d

L
yα

(b
lu

e)
of

th
e

38
M

p
c

d
istant,

m
etal-p

oor,
d
w

arf
starb

u
rst

galaxy
E

S
O

338–04.
T

h
e

size
of

th
e

im
age

is
20

×
20

arcsec,
or

3.5
×

3.5
kp

c.
L
yα

em
ission

is
n
ot

d
om

in
ated

by
th

e
b
right

su
p
er

star
clu

sters
(S

S
C

s)
th

at
d
om

in
ate

th
e

p
rod

u
ction

of
ion

izin
g

p
h
oton

s.
T
ow

ard
s

m
ost

of
th

em
,
L
yα

is
rath

er
seen

in
ab

sorp
tion

.
T

h
e

starb
u
rst

region
sh

ow
s

b
oth

em
ission

an
d

ab
sorp

tion
region

s
resu

ltin
g

from
IS

M
p
orosity

or
th

e
velocity

stru
ctu

re
of

th
e

n
eu

tral
IS

M
.

M
ost

of
th

e
escap

in
g

L
yα

em
ission

com
es

from
a

d
iff

u
se

exten
d
ed

com
p
on

ent
w

h
ere

L
y
α
/H

α
>

>
10,

th
at

can
on

ly
b
e

p
rod

u
ced

by
reson

ant
scatterin

g
(Ö

stlin
et

al.
2009).

th
ey

m
ay

in
m

any
cases

requ
ire

con
sid

eration
s

an
d

cou
ld

cau
se

overestim
ates

of
E

W
(L

y
α
)

(see
H

ayes
et

al.
2006).
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e
A

stroph
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Jou
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al,736:160
(18pp),2011

A
ugust1

Steidel
et

al.

F
igure

4.L
eft:scaled

far-U
V

continuum
im

age
produced

(as
described

in
the

text)
from

the
average

of
92

continuum
-selected

L
B

G
s,draw

n
from

three
independent

fields.T
he

regionsshow
n

are
20 ′′("

160
physicalkpc

atz
=

2
.65)on

a
side,w

ith
a

grid
spacing

of2 ′′.R
ight:the

continuum
-subtracted,stacked

Ly
α

im
age

forthe
sam

e
sam

ple
ofgalaxies.In

both
panels,the

contoursare
logarithm

ically
spaced

in
surface

brightnessw
ith

the
low

estcontourshow
n

at"
2
.5×

10 −
19

erg
s −

1
cm

−
2

arcsec −
2.

(A
colorversion

ofthis
figure

is
available

in
the

online
journal.)

F
igure

5.O
bserved

average
surface

brightnessprofile
forthe

1220
Å

continuum
light(blue)and

the
Ly

α
line

(red)forthe
fullsam

ple
of92

continuum
-selected

galaxies,
evaluated

over
the

sam
e

rest-fram
e

bandw
idth

sam
pled

by
the

Ly
α

im
age

(24.3
Å

).N
ote

thatthese
profilesare

sim
ply

the
azim

uthalaveragesofthe
stacked

im
ages

show
n

in
Figure

4.T
he

light-shaded
region

indicates
the

range
oftypicalLy

α
surface

brightness
threshold

reached
by

deep
Ly

α
surveys

forthe
detection

of
individual

objects.T
he

dashed
lines

show
the

surface
brightness

profile
assum

ing
that

S
(b)=

C
l exp(−

b
/b

l )
w

ith
param

eters
given

in
Table

2.
T

he
corresponding

angular
scale

at〈z〉
=

2
.65

is
given

along
the

top
axis.

For
the

purpose
of

com
parison,

w
e

also
show

the
Ly

α
profile

expected
for

the
sam

e
sources

under
the

assum
ption

of
the

“C
ase

B
”

Ly
α

to
C

B
ratio,no

destruction
of

Ly
α

by
dust,

and
no

spatial
diffusion

of
Ly

α
photons

due
to

resonantscattering
(i.e.,the

Ly
α

and
C

B
profiles

w
ould

be
identicalin

shape,
and

since
W

0 (Ly
α

)
=

100
Å

,
the

Ly
α

line
im

age
w

ould
be

a
factor

of"
4
.1

brighterthan
the

continuum
in

the
effective

rest-fram
e

bandw
idth

of24.3
Å

).
(A

colorversion
ofthis

figure
is

available
in

the
online

journal.)

(i.e.,
C

ase
B

),
and

Ly
α

and
C

B
light

had
the

sam
e

spatial
distribution

on
average.

T
he

surface
brightness

profiles
for

both
the

continuum
and

the
Ly

α
line

im
ages

are
reasonably

w
ell-fit

by
an

exponential

of
the

form
S

(b)
=

C
i exp(−

b
/b

i )
for

projected
radii

beyond
the

central
arcsec;the

param
eters

of
the

best-fitvalues
for

the
norm

alization
C

i and
scale

length
b

i are
given

in
Table

2
foreach

sub-sam
ple

as
w

ell.In
the

fullim
age

stack,the
effective

surface
brightness

detection
thresholds

are
a

factor
of∼

10
low

er
than

for
individual

galaxies;
it

is
clear

that
the

distribution
of

Ly
α

em
ission

is
very

differentfrom
thatof

the
continuum

for
every

sub-sam
ple,w

ith
best-fitLy

α
scale

lengths
of

b
l "

20–30
kpc,

com
pared

w
ith

the
corresponding

continuum
em

ission
w

hich
has

b
c

"
3–4

kpc.
It

is
im

portant
to

note
that

the
true

differ-
ence

in
scale

length
is

larger,since
w

e
have

m
ade

no
attem

pt
to

deconvolve
the

profiles
from

the
seeing

disk,
w

hich
w

as
FW

H
M

"
0
. ′′86,

1
. ′′20,

and
0
. ′′80

for
H

S1549,
H

S1700,
and

SSA
22a,

respectively.
T

he
continuum

profiles
of

the
stacked

com
posite

C
B

im
ageshave

FW
H

M
"

1
. ′′2–1

. ′′4,indicating
aver-

age
(seeing

deconvolved)galaxy
continuum

sizes
ofFW

H
M

"
0
. ′′80

(σ
"

0
. ′′35).T

hese
deconvolved

angularsizes
are

also
con-

sistent
w

ith
m

easurem
ents

of
sim

ilar
galaxies

in
deep

H
ubble

Space
Telescope/A

dvanced
C

am
era

for
Surveys

im
ages

(e.g.,
Peteretal.2007;L

aw
etal.2007).

T
he

stacked
Ly

α
and

C
B

im
ages

as
in

Figures
5

and
6

representunw
eighted

averagesofallgalaxiesin
the

sam
ple

(w
ith

m
asking

as
described

above).T
his

choice
w

as
m

otivated
by

the
desire

to
preserve

the
photom

etric
integrity

ofthe
stacks

so
that

fluxescould
be

m
easured

directly
using

aperture
photom

etry,but
also

because
any

scaling
or

w
eighting

w
ould

require
deciding

w
hatthe

relevantfigure
of

m
eritshould

be.M
edians

are
often

used
to

suppress
outliers

in
stacked

data
sets,

but
they

have
the

disadvantage
for

the
present

application
of

not
preserving

flux
in

tw
o-dim

ensionalim
ages,of

w
orking

bestw
hen

scaling
has

been
applied

to
individual

im
ages

going
into

the
stack,

and
of

suppressing
realsignalas

itapproaches
the

noise
level.

N
evertheless,in

Figure
7

w
e

show
a

com
parison

of
the

surface
brightness

profiles
form

edian-com
bined

stacks
as

com
pared

to
m

ean-com
bined

forboth
line

and
continuum

.
W

e
have

argued
thatour

sam
ple

of
galaxies

w
ith

〈z〉=
2
.65

has
em

ission
line

and
continuum

properties
characteristic

of
those

in
the

fullL
B

G
spectroscopic

surveys
atthese

redshifts.
Figure

8
show

s
thatthe

diffuse
Ly

α
em

ission
is

also
consistent

am
ong

the
three

survey
fields

taken
individually.

T
his

is
im

-
portant,since

each
field

sam
ples

galaxies
ata

differentredshift

7
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