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Go Over the Syllabus

¥ Bac kground
¥ Observa tions
¥ A b it of c larifica tion
¥ Comparing to the old ga laxies
¥ Loo king a t the fa int ga laxies
¥ Previous work on Coma
¥ Overview and  c onc lusions
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Overview of Wha t We Do

¥ Galaxies evolve
usually via internal
processes  (SF) - but
the environment plays
a part
Ð No d irec tion

c orrela tion betwee n
ga laxy morphology
and  SF p roperties

Ð SF is supp ressed  from
infa ll/ acc retion

¥ Clusters present a
range of physical
conditions to test
evolution(s)

¥ Look at galactic
spectra to figure out
the history

¥ Quantitatively
compare to a nearby
cluster (z ~ 0.5) to
better understand
galactic evolution
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Kill Them with
Numbers

¥ Two 32.5 x 50.8 a rc min2 fields in the c enter
(Coma1 - NGC 4874 and  4889) and  SW
c orner (Coma3 - NGC 4839)

¥ Spec tra  taken using the William Hersc hel
Telesc ope a t 5100• ±1500• , res 6-9 •  FWHM

¥ Targets selec ted  from R-band  ma g-limited
sample with 4000 < v(km/ s) < 10,000 and
c utoff R !  19
Ð 189 galaxies in Coma1 and 89 in Coma3
Ð 147 Òdwarf Ó and 113 Ògiant Ó galaxies
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Pic k-up  the Piec es

¥ Properties indicated via
H!  and emission (OII)
Ð If no emission line and

EW(H! ) > 3•  "  k+a / a+k
poststa rburst/ forming , no
vigorous SF in last 1.5Gyr

Ð At least 1 emission line "
emission-line spec trum
ongoing  SF or AGN

Ð If no emission line and
EW(H! ) < 3•  "  k spec trum
passive ga laxy with no SF
during  last 1.5Gyr

¥ aka E+A spectrum:
spectra of an
elliptical plus A-star

¥ K-spectrum: weak
hydrogen lines, mostly
neutral metals ( MnI,
FeI, SiI), dominant in
older galaxies

¥ A-spectrum: strong
hydgrogen lines,
ionized metals ( FeII,
MgII , SiII, ~CaII )
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Lots of ÒNon-Sc ienc eÓ
Comparisons (MORPHS)

¥ Largest sample of c lusters z > 0.3
¥ Spec trosc op ic  c a ta log c onta ining 10 rich

c lusters a t z = 0.4-0.5 (Dressler et a l. 1999),
a llows a  d irec t c omparison to ne w da ta

¥ Simp le mag-limited  sample, c luster a rea
~1.4Mpc

¥ All samp ling and  magnitude c utoffs (R !
~14.75 or MV !  -19.9) were mimicked  by
Pogg ianti et a l.
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Walk Them Through Issues

¥ Difference in
area covered
by  spectra
could result in
aperture  effects

¥ A galaxy with
an old  c enter
and young
outer radius
should lie
(B-R)to t < 1.4 and
(B-R)2Ó.7 > 1.4

¥ So, observed spectral
differences are real and are not
responsible for variations in
spectral properties at different
redshifts
Ð mag c onversion & lum b rightening
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Massive Loads of Grad ing

MORPHS
¥ 20% of tota l

popula tion luminous
k+a  spec tra

¥ Emission-line
ga laxies 26.5% ±3

¥ K-type ~51% ±4

¥ Can only study the
bright end

Pogg ianti et a l.
¥ No luminious k+a

spec tra  detec ted  a t
simila r luminosity

¥ Overa ll emission-line
ga laxies 9.4% ±5

¥ K-type 90.6% ±17

¥ 23 fa int k+a  ga laxies,
where
Ð 13 sec ure, 10 more

unc erta in      "
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Blind  them with p retty p ic turesÉ

¥ Ba lmer lines: H#, H$, H%, H&, H! , H'
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¥ Only included galaxies with R < 19
¥ Below we see that k+a make up

10-15% of the faint dwarf
population

¥ Ò?Ó means
those galaxies
unable to be
classified

¥ Those
uncertain are
included inside
the ( )
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vavg= 8120±709 km/s

vavg= 6992±761 km/s
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Loo k a t the Sky

¥ No general preferential
k+a positioning

¥ Note placement of blue
k+aÕs (strong H !  EWs)
Ð Higher mean rad ia l vel

¥ Strength of lines and
color mean SF stopped
.05-.3Gyr ago
Ð Compared  to .7-1.5Gyr

¥ Distinction indicates
quenching of a
starburst (mechanism?)

Western
structure
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Strong k+a
Weak k+a
Speedy dwarfs

T < 8keV
8keV < T < 10keV
T > 10keV

Caused by infall
via compression
or shock waves
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Starburst galaxies
Sfing (spiral-like)
Emission-line (?)
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Compla in (a  lot)

¥ Problem: other studies biased  towards early-type
galaxies, not mag-limited

¥ Luminous k+a galaxies present in clusters at high-z
but absent in Coma
Ð Not muc h environmenta l c hange from z = 0-0.5

¥ Instead cosmic Òdownsizing effect Ó (infall)
Ð Gas reservoir for la ter SF c rea ted  by bac kground  rad ia tion?

Ð Sinc e less massive ga laxies more easily d isrup ted , they must
have bee n in d ifferent past environments to still survive

¥ Probably late-SF/starbursting dwarfs  becoming
sph/elliptical dwarfs  due to cluster environment
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Thank You! !
god, it Õs only for a few years

   App rec iation for Prof. Jansen for
exp la ining the Òk+aÓ nomenc lature,
my c lassmates for not fa lling  asleep ,
Extreme Bean c offee  shop ,
Papa  Johns, Prof. Rhoads for
c anc eling c lass on Monday,
Wikiped ia, iTunes, & Ta tertot


