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From x* to a probability of being a Type la

b (TypeZ) « exp(

-(d, -fi(TypeZ)z))

20,

Renée Hlozek - BEAMS




T T T T T T T T v L2 T

- SALT SPECTRUM

Si 1l line
6150 A

SDSS SN13038
z=0.1010+0.0008
t=+64d

2x10718

rest frame

flux(erg/em™ s~ * 87%)
10-16

- R oo .
4000 5000 6000
wavelength(R)

SALT spectrum (Bassett, Chen, van der Heyden, Vaisanen)

Only spectroscopically confirmed
candidates used i cosmology

lenée Hlozek - BEAMS




Why do we need BEAMS?

Current SN surveys
find around
SNla. Only those
with spectra are
used for cosmology.
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-~ LSST wall find
- SNIaperyearfor 10
years. Probably only
0.1% will have spectra.

WE NEED TO BEABLETO DO

SUPERNOVA COSMOLOGY = BIEAMS
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What 1s BEAMS?

. For a cosmological model 6 and data set d:

. Imagine you knew all SN types: then t1s a
logical vector with entries 1 1f a SNla, 0 if not.

C = PO, T =[1101..]) = L, *L, ¥, #[, %

nonla

: Marginalising over vector T and assuming
uncorrelated data:

. P(O|d)= ([ P6[d Ta)P . (Ta)+P(6]d,,nla)(1-Pi(la))]

)
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Posterior: P(Q ‘ D)
1if SN Ia Vlarginalisation
NIHIRER P (0 | D) = E P@O,t | D)

D, t have N
entries »
P(6.7| D) = P(D| 6.0 207

Independent P

Priors on (,0

Bayes

P(6,7) = P()P(T) = P(@)Hpi]ll -P
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Uncorrelated data : P(D|8,t) separates into independent
factors for la and non-la distributions

P(D|0,7) = HP(D 10,7, = 1)1‘[ P(D|6,t, =0)
T;= rj=0

Combining the two

P(@| D) EHP(DW’Ti =1)BHP(D 10,7, =0)(1-P)

Combinatorial simplification (Press)

la Non-la

distribution distribution

N

P(6| D) U[P(D| b,t, =))P + P(D | 6,7, =
=]

Renée Hlozek - BEAMS




Bayesian stimation Applied to
Muluple Species

N
P(H ‘ D) X ];[[Lla})k +LN0n]a(1_})k)

BEAMS Posterior :

weight likelihood assumingitis of type la
by P, probability it is type la

Martin Kunz, Bruce Bassett , RH
arXiv:astro-ph/0611004
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Using Laght-curve
Candidates...

103
Spectroscopically
confirmed SDSS
SNe (Kessler et al.)
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Dealing with Contamination
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Testing with a 'Toy Distribution

Compare with other methods
I. Including only those candidates with
in standard X* analysis
2. Weighting the data from each candidate
by P;*
3. Modity the error:




Estimation methods for Pdf cc F’true

X  Spectroscopic

; pcut
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Estimation methods for Pdf cc Ptrue

X  Spectroscopic

; pcut

Increasing =

—4— Modified Error
¥ BEAMS

v
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SDSS-1I: 13t year Spectroscopie Data

103 Spectroscopic
SDSS SNe (Kessler et al. 2009)

Pro]inlinar} Results
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How BEAMS tightens

constraints..
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Just doing the Usual

103 Spectroscopic
SDSS SNe
(Kessler et al. 2009)

Standard MCMC
on all 440 SNe

|

Preliminary Results: RH and SDSS-11 SN

survey
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Quality Cuts and Nuisance
Parameters

~103 Spectroscopic SDSS
supernovae (Kessler et al., 2009)

\\

BEAMS applied to all 291
Photometric SDSS
supernovae

S 2 Naive maximum
A likelihood applied
to all photometric
supernovae

Preliminary Results: RH and SDSS-11 SN
1m survey
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BEAMS *washes whiter’
* BEAMS: no discarded data, no bias it you

can parametrise all the errors

* Optimally reduces errors on parameters

o — 0/4/N,,

N,;=N_, ..+ {(P)N

Sp ectro

Crucial for next-genera‘uon SNla surveys

‘e.g. DES, PanSTARRS, LLSST
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