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SALT2 Type la SNe Light Curve Model Basics

Individual SN Fitting:

Flux(p,A) = x0*(MO(p,A) + x1*M1(p,A))*exp(c*CL(A))
MO, M1, CL fit to previous training set (p is phase in days)

x0, x1, ¢, t0 fit to new individual light curves (maybe z)

Distance Modulus Corrections from Entire Sample:

L=m-M+a*x1 + *c
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Redshift Options

SpecZ means Host-SpecZ (not including SNspecZ yet)
Host PhotoZ Only
Supernova PhotoZ Only

ComboZ = Combined Fit with Host-PhotoZ Prior and SN-PhotoZ



Photo-z qualities:

1) Pretty good in subsample that includes host SpecZ, which is mostly lower
redshift (helps SNphotoz) and brighter galaxies (helps host photoz)

2) Noticeably worse for the full sample
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Continuing to study these samples and use them to refine HD...




Photo-Z errors
and pulls

For ComboZ
throw out
abs(Pull)>4
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What was done with data:

1. Collect all ~14.5K candidates in REREPROC

2. Keep epochs with photometry flag<8 and psf_nea<2.5

3. Require 1 filter SNR>5

4. Initial Fit with SNcosmo nested sampling to get tO estimate and trim epochs
5. Require > 5 epochs, 1 epoch before t0, 1 epoch after t0+10days

6. Final Fit with SNcosmo nested sampling (SALT2-only model for now)

7. Keep chisq/dof<2 (loose to allow for photometry issues)

8. Fitdegrees of freedom > 20 and tO_error<10

9. Apply x1-c and color-mag cuts tuned on DES 5-year simulations (see below)
10. Calculate distance modulus with fixed JLA values for alpha and beta

Example Simulation Results for 5-year Survey

| SNEMAX Cuts | Number Ia | Number CC | Purity | Ellipse Color | Ellipse = | §
=MNH 5-0-0 162G LR et 305 1.2 0,35 N
SNR 5540 1095 iG] 05 225, 1.3 0.8 ,_.—,:‘
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alNR 10-5-5 2317 16 98105 1.5 0.45 :
SNR 5-0-0

. PP BT R BT VR B
O'B-G -4 -2 0 2 4 6

SALT2 x,

Stanwyck selection tuning on 5-year simulation, maintain >96% purity and optimize SNla
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Distance Modulus
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Arb. Function is Rahul’s favorite for fitting wide z range:
A + B*LOG(z+z*z) + C*z*z + D*z a6

|.¢. SNIa Simulation with Host SpecZ
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No sign of 2" bump,

DES13C3absw
Large outlier on host_photoz_prior Hubble diagram
zfit = 0.367, zfit_err = 0.00013,
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SN-only photoz fit
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Backup Slides ...
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Average Fit Error on U

Stanwyck study of optimal cut in SNIa+SNcc simulation
(each time tuning x1-c cut to maintain >96% purity)
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Number of Supernovae
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Best SNcc chi2/dof
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.\ ___________________________________________
How nested sampling works

1) draw random N (=50 now) points inside initial bounds for all parameters
(50 total not 50 per fit parameter)

2) calculate likelihoods for all 50 and find the smallest likelihood, remove
that point and draw an ellipsoid that covers the remaining 49 points.

3) throw random 50 points in that ellipse and find smallest likelihood
and remove and draw new ellipsoid

4) repeat until converged

5) what is the convergence criteria? 2 parts: a) if the total weight,
which is average likelihood x ellipsoid volume, has dropped
consecutively for 1/6 of the total iterations, b) and if the total
weight has dropped for at least 10 straight iterations to avoid

small fluctuations.

Example: total iterations 1000, but for last 166 iterations the weight
has dropped, then it has converged.
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