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TRADITIONAL QAL STUDIES
QSO PAIRS

Ro = 4.55 +/- 0.8 Mpc h*!

PROXIMITY EFFECT FOR
OPTICALLY THICK SYSTEMS

THERE ARE 4X MORE GALAXIES
IN FRONT OF GRB THAN QSOs!?

STRONG SIGNAL AT Z>2
PROXIMITY EFFECT







QAL EXPERIMENT

e OBSERVE A QUASAR

e STUDY THE GAS BETWEEN
US AND THE QSO

Keck Obs/ervatories
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EVOLUTION IN BOTH
UNWEIGHTED AND <Z>

-0.26 DEX PER Az
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ROUGHLY CONSTANT
WITH Z
UNIFORM POPULATION?

[M/H] > -2.6
DLA ARE LINKED TO
CURRENT OR RECENT SF
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Neutral Gas —

Ionized Gas




Q0107-025A
4+ PROJECTED PAIRS
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4+ GRAVITATIONAL LENSES

4+ SMALL SAMPLE
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4+ PROJECTED PAIRS

4 COHERENCE OF LYOl LINES

4+ MAINLY GRAVITATIONAL
LENSES

4+ SMALL SAMPLE OF
PROJECTED PAIRS
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SDSS SURVEY
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CLOSE QSO PAIRS

High z QSO candidate
e SDSS PHOTOMETRY

® TERRIFIC SUCCESS

f, (1077 erg/s/cm?/A)
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TRADITIONAL QAL STUDIES
QSO PAIRS

Ro = 4.55 +/- 0.8 Mpc h'!

PROXIMITY EFFECT FOR
OPTICALLY THICK SYSTEMS

THERE ARE 4X MORE GALAXIES
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STRONG SIGNAL AT Z>2
PROXIMITY EFFECT




SDSS SPECTRA




4+ NUMBER OF ABSORBERS PER
UNIT REDSHIFT

4+ ROUGHLY, 1 QSO HAS 1 UNIT
OF REDSHIFT COVERAGE

+ 20,000 QUASARS WITH
SUFFICIENT SNR




4+ NUMBER OF ABSORBERS PER
UNIT COSMOLOGICAL DISTANCE

4+ PROPORTIONAL TO THE NUMBER
DENSITY TIMES CROSS-SECTION

4+ MINIMAL EVOLUTION AT Z>1

+ M< 10'2 MsoL




Observed MgllI at zqso

Contours of foreground QSOs




+ &= (R/Ro)!
4+ ASSUME Y= -1.6

+ Ro = 4.55 +/- 0.8 Mpc h'!

4+ NO SIGNIFICANT
REDSHIFT EVOLUTION




iT = ng bqso iDM
Mo & White formalism




EQUIVALENT WIDTH

EXAMINE MASS
DEPENDENCE

NO SYSTEMATIC
DIFFERENCE
CONTRADICTS RESULTS
FROM LRG (BOUCHE)?




Photoevaporation of clouds (Bertoldi 1989)




4+ COMPLICATED BY QSO
REDSHIFT ERROR




4+ SUPPLEMENTED BY 2QZ
4+ AUTOMATED MGII SEARCH

+ Ro = 4.55 +/- 0.8 Mpc h'!

4+ SUGGESTS MASS OF ~ 10'2 MsoL

4+ MINIMAL ENHANCEMENT

4+ PROXIMITY EFFECT FOR OPTICALLY
THICK ABSORBERS
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L* galaxy with
Mgll gas




SDSS SPECTRA




4+ NUMBER OF ABSORBERS PER
UNIT REDSHIFT

4+ ROUGHLY, 1 QSO HAS 1 UNIT
OF REDSHIFT COVERAGE

+ 20,000 QUASARS WITH
SUFFICIENT SNR




OFTEN ESTABLISHES THE GRB

REDSHIFT (Z<2.5) = é\

Y

\
Q"
EASY TO IDENTIFY };

LIMITED TO LARGE EW SYSTEMS
IN MANY CASES

EVEN AN EXAMPLE IN THE FIRST
OPTICAL SPECTRUM













MGIlI ABSORBERS CONTAIN DUST

BUT, DUST CONTENT IS LOW

v > 100,000 KM/sS !
GALAXIES HAVE BEEN IDENTIFIED

ONE MGII PER SIGHTLINE

BUT, FLUX COUNTS ARE FLAT

VERY UNLIKELY
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4 STANDARD IDENTIFICATION
+ FWHM=2A SPECTRA

+ SDSS PHOTOMOTERY

+ 2DF QSO’s TOO

+ KECK, GEMINI

4+ Ny > 107 cMm2










4+ Ny > 102 cMm2
4+ MALMQUIST BIAS MAY BE
IMPORTANT

+ SDSS
+ 2QZ
+ APO SAMPLE




+ % = (R/Ro)"
4+ ASSUME

= 9.2 +/- 1.5 Mpc h!

=5 FOR Y = -2
IN THE TRANSVERSE
DIRECTION FROM QUASARS,
THE PRESENCE OF STRONG
LYA IS ENHANCED




PROBABILITY OF
INTERSECTING AN ABSORBER

COMPARE WITH OBSERVED
RATE

PROXIMATE DLAS

OUR PREDICTION

PROXIMITY EFFECT FOR DLA!







4+ GAS RECOMBINES
4 609% OF THE QSO RADIATION
IS EMITTED IN LYA

+ QSO EMISSION

4+ ABSORBER SIZE

4 kpc

G 384 KOC el




QSO FLOURESCENCE

e gyy = 7900 X UVB

arcsec
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Hennawi & Prochaska (in prep)










HicH: [SI/H] > -0.5

EXTREME
SUGGESTIVE OF OUTFLOW
‘WIND’ OF 100’S KM/S

MODEST: Low SIIV/Sill
BUT, HIGH NII/NI
CONSISTENT WITH LOW UV
FLUX BUT HIGH X-RAY




4+ TRANSVERSE

4+ PROXIMATE PREDICTION

4+ IMPLICATION: QSO IONIZATION OF

Ny > 10'° ABSORBERS

4+ FLOURESCENCE

4+ HIGH RESOLUTION STUDIES




