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•  By Jeff Peterson and Zhonghao Luo, CMU 

•  Uses the sensor ~10^5 times more efficiently than a 
redshift survey 

•  A two-inch telescope with a custom imaging 
spectrometer can map ½ the sky in three-D from 
redshift 2-4 in one year. 

•  Foreground removal challenging 
•  Potential for discovery of new extended emission 
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•  Characteristics 
o ni = 2  !  ni = 1 
o λ = 1216 Å 

NGC_0262 

• Sources:  
o Spirals 
o Irregulars 
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Lyman Alpha 
emitters at 
z~6 found 

with Subaru  

Ouchi etal 2005, 
Suarez, JP 2012 



Brightness Sensitivity is 
determine by A*omega, not 

telescope aperture 

Fourier Transform  
Imaging spectroscopy 

Rotating Grism  
CAT scan 



Rotate grism to create a CAT 
scan of cosmic structure 



Astronomical Foregrounds     

 SDSS DR10
finding chart
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  Notes:

 ra 08:51:01.21
dec +11:39:24.76
equinox J2000
scale 0.676 arcsec/pix
width 6.76 arcmin
height 6.76 arcmin
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http://skyserver.sdss.org/dr10/en/tools/chart/printchart.aspx?ra=...
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•  SDSS find 10 continuum 
emitters/ square arcminute 
brighter than 25 mag 

•  This contributes sky 
brightness 150 pW/m^2 nm 
sr 

•  We can cut out cylinders at 
the locations of each SDSS 
source…requires ~5 arcsec 
pixels ->1-200 mm focal 
length 



Sky brightness is dominated 
by the bright end of the 
magnitude distribution 

9 pW/m^2 nm sr 

16 pW/m^2 nm sr 

150 pW/m^2 nm sr 

Conservative estimate 
Of Ly Alpha brightness: 
0.06 pW/m^2 nm sr 



Precedent: Optical Intensity 
Mapping of Galactic H-alpha 

with WHAM 
•  15cm aperture 
•  Tunes in redshift 

using Fabre-
Perot 4 angstrom 
wide 

not only aid the characterization of the intermediate- and
high-velocity clouds (Wakker et al. 1999), but also provides
one of the only direct probes of the ionizing flux in the halo
(Tufte et al. 1998; Bland-Hawthorn & Maloney 1999; Tufte
et al. 2002). Finally, the survey has revealed several new H ii

regions around early B and hot subdwarf stars (Haffner
2001). These discoveries could be important by helping to
characterize a population of sources capable of providing
ionizing flux away from the heavily absorptive Galactic
disk.

Fig. 8.—WHAM-NSS: channel maps. This series of maps shows the kinematic distribution of H! emission in the WHAM-NSS. Each map is integrated
over the 20 km s!1 range listed at the top of the map. Each map is scaled independently through histogram equalization to highlight the substructure within
the channel.
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New class (Ultra Dim 
Galaxies) discovered with 
Dragonfly Telescope Array 



Summary 
•  By mapping the 3-d specific intensity due to Lyman Alpha 

Emission we may be able to efficiently map large scale 
structure. 

•  This will allow measurement of BAO scales, allowing tests 
of dark energy models, as well as velocity distortion, and 
power spectrum measurement 

•  Cross correlation with other data sets (CHIME, HIRAX 
SDSS Quasars) will constrain models of galaxy evolution. 

•  Large apertures are not needed. 
•  Efficient use of detector A-omega is needed. 
•  Simple low cost optics may allow a high volume survey. 
•  Wide field spectroscopy may uncover new types of 

emission 
•  Foreground subtraction will be challenging, but perhaps no 

worse than for 21-cm Intensity Mapping. 


