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Lyman α Forest 
•  The “Lyα forest” is a series of spectral lines caused by the 

absorption of light from distant quasars by neutral hydrogen gas in 
the intergalactic medium. 

•  Wavelength of absorption lines depends on expansion of universe 
via red shift, providing a method of observing the effect of dark 
energy. 

•  Neutral Hydrogen gas acts as a tracer of dark matter. 





Small scale fluctuations 

•  Previous constraints on CMB power spectrum 
based on large scale observations 

•  Initial fluctuations in power spectrum are 
damped on small scales due to non-linear 
evolution of matter on these scales. 

•  Observations of Lyα absorbtion lines at high red 
shift (2 < z < 4) can give precise information on 
fluctuations at the Mpc scale. 





Method 

•  A combination of data from SDSS (Lyα 
emissions and galaxy clustering) and 
WMAP(CMB power spectrum) used to 
constrain cosmological parameters. 



Dark Energy 
•  The equation of state of dark energy (w) can be 

constrained by comparing fluctuation amplitude of CMB 
at high red shift, using Lyα data, to observations of 
galaxy clustering at low red shift.  



Conclusions 

• Combined data supports scale invariant 
model for CMB fluctuations. 

• No evidence for tensor contributions to the 
primordial power spectrum. 

• No (cosmological) evidence for non-zero 
neutrino mass. 

• Dark energy best characterized by w=-1. 


