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Figure 2-6: Expected number of Type la SNe to be fol-
lowed in each Az = 0.1 redshift bin. For z > 0.6 there are,
by design, 136 SNe followed up with spectroscopic ob-
servations in each bin (from a larger number detected).
The total number of SNe is 2725.
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Figure 2-7: Fractional errors in distance per Az = 0.1 bin.
Squares and crosses show the statistical and systematic
contributions, respectively, and diamonds show the total

error.



The Latest News



e Advance in the SN technique: Twins
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Improving Cosmological Distance Measurements
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ABSTRACT

We introduce a method for identifying “twin” Type la supernovae, and using them
to improve distance measurements. This novel approach to Type Ia supernova stan-
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IFU = “Integral Field Unit”
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SN Factory: H. Fakhouri thesis



TWi n S N e Nearby SN Factory

Fakhouri et al.
(AplJ, in press)
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“Cross-Filter”
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But when the filters don’t
match perfectly across
redshift, this approach is
accurate only to the
extent that the spectral
template family captures
the distribution of SN la
behavior — at both low
and high redshift.



Dust Systematic: Spectral indicator distinguishes
dust reddening from intrinsic SN color

> SN broadband dust law

51 [mag/A] (x20)

After removing 15 and 2" components |
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Chotard et al 2011 (SNfactory)



“Cross-Filter”
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Implied bias on current estimates
of wis 0.03. This compares with
overall error of 0.06

Bias on w in the range 0.03 — 0.06
if there is population drift, even if
full spectral diversity is sampled
with nearby SNe

Average K-correction bias
from a single-parameter spectral time series
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Using this advanced SN technique
in the era of LSST and WFIRST
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Use the 0.28 sq
degree Wide Field
Imager (with 0.11”
pixels) to discover
supernovae in two
filter bands.

IFU



Small, compact assembly:
« ~6to7kg
« 30x50x12.5cm

IFU Bench,
including Relay,
Slicer and Detector



Integral Field Spectroscopy
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WFIRST-AFTA
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Relative error on the distance

WEFIRST with 2.4m telescope:

Relative Error on the Distance Measurement
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LSST’s SN program is
photometry-based




Add a complementary WFIRST follow-up program




e An easier, but still needed, complementary element:

more spectrophotometric low-z SNe




Distance measurements improve
as the number of nearby (z < 0.1) SNe

is made comparable to the number of distant SNe
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Distance measurements improve
as the number of nearby (z < 0.1) SNe
is made comparable to the number of distant SNe
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The z< 0.1 SNe could come from ZTF before LSST is
commissioned, or from LSST after.




IFU = “Integral Field Unit”

SNIFS on tUH 2.2m S/

Spectrograph
output Sﬁm

‘Detector

A
\ N
> 1‘
\ )

Spectral Time Series

_5 -
days |

+6

+7

+11

m* +16
el

|1
"

L il +28
UHIIIIIH‘IIIIIIIH RN ERREERREnN |l
3000 4000 5000 6000 7000 8000

Wavelength in SN Rest Frame




5 Two complementary DOE programs can be
transformative for the SN DE measurements.







