Observing Lyman alpha

Andreas Sandberg
Uppsala April 11, 2014

~ o

|/ - | ERh 5'%

D . 2l
Chkewrr fllores Stackholm
centre University

Goran Ostlin, Lucia Guaita,
Matthew Hayes, Fatemeh Kiaeerad
Florent Duval, Theger Rivera-Thorsen et al.

LARS Lyman Alpha Reference Sample

HST photometry and spectroscopy of ~50 nearby galaxies
+ Ground-based optical, IR, radio...

LARS data reduction
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Analyze all parameters than can affect Lyman alpha escape:
Age, dust content, ISM kinematics, gas densities, clumpiness...
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Matching filter pairs (in redshift space)
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Ly a can be a strong feature in galaxy spectra
and can be used to find galaxies at high z
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_.. but it was never detected in early surveys
of Lyman alpha emitting galaxies

|[1(!H.y t Is one of our I"ldJ(Jr
tools for understanding
the early Universe

Lyman alpha is a

1ant line and can
easily be destroyed on its way through
the neutral hydrogen gas

Ly a can escape more easlly If the covering
fraction of neutral hydrogen is low or if the
neutral gas is flowing out from the region
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Ly a can be doppler shifted out of resonance:
The gas sees a slightly different wavelength

= Three types of emission from the same volume at z=2;

+ Halpha
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Combining many shservations

- Multi cycle treasury proposals at H5T:
- ELASH - Strangly bensing galasy clusters
- CANDELS - Deep standard fields (e.g. G000

y o - NOT/MOSCA (Optical)
Ha - NOT/NOTCAM & CPHTMWircam (Infrared)

The weather om La Pzl can be challeaging...
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36 nights swarded:
MOSCA: 5.5 7 16 useful nights
NOTCAM: 2/ 10 useful nights

Selectimg candidates and performing SEO fitbing with GalMC
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Why Ly a?
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Ly a can escape more easily if the covering
fraction of neutral hydrogen is low or if the
neutral gas is flowing out from the region

Ly a can be a strong feature in galaxy spectra
and can be used to find galaxies at high z...
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Ly a can be a strong feature in galaxy spectra
and can be used to find galaxies at high z...
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... but it was never detected in early surveys
of Lyman alpha emitting galaxies

Today it is one of our major ediinbat
tools for understanding
the early Universe

Vexp

Lyman alpha is a
resona nt ||ne and Can Low density : HI + dust  High density : HI + dust
easily be destroyed on its way through

the neutral hydrogen gas



Ly a can escape more easily if the covering
fraction of neutral hydrogen is low or if the
neutral gas is flowing out from the region

Ly a can be doppler shifted out of resonance:
The gas sees a slightly different wavelength



LARS Lyman Alpha Reference Sample

HST photometry and spectroscopy of ~50 nearby galaxies
+ Ground-based optical, IR, radio...

LARS data reduction

Cosmic ray removal, CTE correction,
skewness, drizzling...
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Analyze all parameters than can affect Lyman alpha escape:
Age, dust content, ISM kinematics, gas densities, clumpiness...



LARS data reduction

Cosmic ray removal, CTE correction,
skewness, drizzling...
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Matching filter pairs (in redshift space)
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Combining many observations

LyC - Multi cycle treasury proposals at HST:
- CLASH - Strongly lensing galaxy clusters
- CANDELS - Deep standard fields (e.g. GOODS-
North)

Ly a - NOT/MOSCA (Optical)
Ha - NOT/NOTCAM & CFHT/Wircam (Infrared)
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The weather on La Palma can be challenging...
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26 nights awarded:
MOSCA: 5.5 / 16 useful nights
NOTCAM: 9 / 10 useful nights
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SED fitting example of known galaxy atz=2.3

Age = 0.148 Gy, GMass = £.901e+10
E(BV) = 0,307, chi2 = 35,53
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Concerns:

- Matching photometry?
- Enough data?

- |GM transmissivity

- Lya transfer effects
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