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THREE OPEN QUESTIONS

onset and duration
of reionization”

4"OI'"I"'I"'I"'I"'I"'I'

Onorbe et al. in prep.

different ionization
histories

(e.g. McGreer et al. 2014, Nasir et al. 2016,
Upton Sanderbeck et al. 2015,
Planck Collaboration 2016, ...)
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THREE OPEN QUESTIONS

onset and duration morphology of
of reionization? reionization”
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(e.g. McGreer et al. 2014, Nasir et al. 2016,
Upton Sanderbeck et al. 2015,
Planck Collaboration 2016, ...)

(e.q. D'Aloisio et al. 2015,
Becker et al. 2015, ..)
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A NEW DATA SET OF QUASAR SPECTRA

+ 32 guasar spectra (~10 of them unpublished)

+ redshift range: z~2./8-6.54

+ Echellette Spectrograph and Imager (ESI) on the Keck
telescopes

+ resolution: R~o000

+ homogeneous data reduction

+ co-adding of all exposures (~188 hours of telescope time)




2o HOURS OF EXPOSURE TIM

1
| |
<

SDSSJ1148+5251, z = 6. 4189
Lys

6500 7000 7500 8000 8500 9000 9500 10000
observed wavelength [fi]

Anna-Christina Eilers lluminating the Dark Ages, MPIA - July 1Ist, 2016



5 T ] T | T T ! [
4+ PS1J0226+0302 | Lys forest I Lya forest | Lya
3L z=6.54 | Lyy | Ly |
2 I I
s I I
0 . ! P _le poasnb IAJ‘_ o =
I
4 % — — % % —
3|  SDSSJ1148+5251 | I
, 2=6.42 Ly |
I~ | |
1 | | two new Pan-
| .
0 E— l STARRS objects
20 SpsS J0100+2802  Lyo (Banados et al. 2014,
151  2=6.30 | |
- | Lyy | Venemans et al. 2015)
10} l .
°< I |
¢ 5L I 1
E |
HO O Lu Luhr LI |
w 6 K | Lys ' ' Lya 1
o 5|  PS1J0402+2452 . . |
QL 4|  z=6.18 | Lyy I '
5 3t | I
-:-"( 2} | |
5 (1) X ; j
20 —L
151 SDSS J2315-0023
=612 |
10 L : \%
5L l
|
|
0 === .
8 sDsSJ1137+3549 |
6l  z=6.03 | |
'Ly | Lys |
4 I~ | | | N
| | |
2+ | I L h |
0 a M ‘ | A M Lt b A LN had ol A |, B l YU PP Y Y |
6500 7000 7500 8000 8500 9000
A [A]

Anna-Christina Eilers

lluminating the Dark Ages, MPIA - July 1Ist, 2016



SCIENCE GOALS

. measurements of the optical depths of the

intergdloctic medium olong the line of sight

(e.q. Fan et al. 2006, Becker et al. 2015)

|. probability distribution function of transmitted

flux in the Lya and Ly[3 forest

Il measure sizes of quasar proximity zones

(e.g. Fan et al. 2006, Carilli et al. 2010, Venemans et al. 2015)
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INCREASE IN SENSITIVITY FOR LYMAN-BETA

SDSSJ0100+2802, z=6.3
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INCREASE IN SENSITIVITY FOR LYMAN-BETA
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MEASUREMENTS OF THE OPTICAL DEPTH
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PROBABILITY DISTRIBUTION FUNCTIONS
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PROBABILITY DISTRIBUTION FUNCTIONS
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PROBABILITY DISTRIBUTION FUNCTIONS
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PROBABILITY DISTRIBUTION FUNCTIONS
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CONCLUSIONS

+ we compiled a new data set of 32 quasar spectra and reduced

them in a homogeneous way
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CONCLUSIONS

+ we compiled a new data set of 32 quasar spectra and reduced

them in a homogeneous way

Anna-Christina Eilers

+ we measure a large scatter in optical
depths for high redshifts, possibly indicating

UV background fluctuations
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other redshift
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CONCLUSIONS

+ we compiled a new data set of 32 quasar spectra and reduced

them in a homogeneous way

+ our measured sizes of quasar proximity zones
with redshift show a shallower slope then pre-

VIOUS measurements

T T
[ Lyp (+ foreground Ly«)
I Lyo

simulations

1 1 =
-0.05 0.00 0.05 0.10 0.15 0.20
norma lized flux

Anna-Christina Eilers lluminating the Dark Ages, MPIA - July 1Ist, 2016

UV background fluctuations

mte .. |+ we measure a large scatter in optical

depths for high redshifts, possibly indicating

other redshift

..........

+ future work: measure probability distribution

hmﬂ H | function of Lya and Ly and compare to




