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Dark Energy from SNe Ia:

Toward the realisti
 assumptions...

� dark energy remains important out to z � 2

� possibility that w is time-varying.

E.g., w(z) = w
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� realisti
 CMB/LSS priors



Importan
e of SNe at high redshift



In
luding the systemati
s

and evolving w



SNe+CMB Complementarity
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� remaining dependen
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� end up 
onstraining: D � 


M

� 0:28(1 + w) � 0:3

(Plan
k: D to � 10%)

� sensitive only to hwi



SNe
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� Measurements depend on 


M

, w, andM

� The CMB prior on 


M

h

2

does not help, unless we have indepen-

dent info on the Hubble parameter:

1) from dire
t measurements, or

2) from measurements ofM and M

� M 
an be determined from a low-z sample of SNe

(to �(0:01� 0:02) from the Nearby Supernova Fa
tory)

� sensitive to w(z)



Varying the redshift of SNe

Assume for a moment all SNe are at a single redshift:
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But really, we want :

� SNe distributed out to some z = z

max

.

� in the presen
e of systemati
 error

� realisti
 CMB/LSS prior
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Optimal, no systemati
s
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Optimal, with systemati
s
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Measuring w
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Measuring w(z) = w
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Resour
e-limited SN survey

A 
rude model:

� 
ost of SN at redshift z / (1 + z)

m

� assume total resour
es R

� �xR: suÆ
ient resour
es to 
arry out a survey of 3000 SNe (SNAP

+ SN Fa
tory)

� minimize un
ertainty in w under the resour
e 
onstraint
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� in
lude systemati
s; try with/without the Plan
k 
onstraint

Try m = 0; 3; 6 (spans the range of possible values).



Resour
e-limited: w(z) = 
onst
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Resour
e-limited: w(z) = w
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Con
lusions

� CMB 
an signi�
antly improve the ability of SNe to probe dark

energy

� Plan
k + SNAP determines w two times better than SNAP alone;

for evolving w CMB info is even more important

� Strong CMB prior is better than strong 


M

prior

� For 
onstant w without Plan
k prior, or for evolving w regardless

of prior, SNe at z > 1 are 
ru
ial (a fa
tor of two improvement in

�

w

)

� The 
on
lusions do not 
hange with the resour
e-limited SN survey

� Realisti
 strategies are obtained from realisti
 assumptions

(same to be done for number 
ounts, weak lensing, CMB...)


