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COSMIC DISTANCE LADDER
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CALIBRATING SUPERNOVAE IN
CLUSTERS WITH STANDARD SIRENS

Q: What are the chances to observe RsNela = [2.38, 3.62] X 10* Gpe 3 yr— !
_ 4 —3..—1
a BNS in the same galaxy as a SNe |a? Rens = [0.01, 0.4] x 10 Gpc™“ yr
: : galaxy number density 107 _3
A: Very tiny. in the local Universe 107 Gpce

1 SNe la every ~300 years per galaxy!

Q: What are the chances to observe a BNS in

~ [0.9,1.4] x 102 L5 lyr?
the same galaxy cluster as a SNe 1a? Rsweta ~ [0.9,1.4] x 10 12L® 1yr .
Rens ~ [0.0005,0.0192] x 1072 L5 yr™

~6SNe la per year in a Coma-like cluster
~0.20 BNSs per year in a Coma-like cluster

A: Non-negligible.

There are ~ 34 clusters within 300 Mpc; each of those
clusters will have ~ 1 BNS event in five years
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ACCURACY OF DISTANCE
MEASUREMENT
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known sky-location and unknown inclination
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CALIBRATING SUPERNOVA TYPE
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CALIBRATING
IN CLUSTERS:

SUPERNOVA TYPE
PECULIAR VELOCIT
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COINCIDENT OBSERVATION OF
BNS AND SUPERNOVAE
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CHALLENGES

‘@ need complete supernovae catalog

-@ especially in clusters; LSST may be able to do this, but can we
get enough information from LSST that can be used to
calibrate supernovae?

-& cluster SNe la are not normally used in HO measurements
pecause cluster peculiar velocities are very large; this is not a

oroblem for calibrating SNe la with BNS in the same cluster

-® what are the challenges in following up BNS events within 300
Mpc

-® we need coordinated effort among EM telescopes to meet up
to the challenge of observing ~1-2 events every week

-& shouldn’t we start thinking about this now so that we are
prepared to do this already in O4 or the A+ era



