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SNIa are the best!
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SNIa are the best!
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best fit glves Ho=70 km s Mpc
(cold ACDM) 0.,=0.295%0.034 (stat+sys) HST
=> DE eq. of state: w=—1.01810.057

) '3

SNLS

&

L) ) ) L ) ) L | l

1

S

N eN
N

=
‘
.
.

.
)

— M(G) + aX; - BC
5

|||
r“ !""' J"‘“

i
lllllllll il L1 1l l | l L1l 1 l | l L1l 1 l L1l l L

Betoule+ 2014 Z

Wednesday 15 June 16



Hubble diagram with SNla

46

" best fit giveis: I-io='70'k;n' 5! Mpc! ' ;
O asl (cold ACDM) Q.,=0.29510.034 (stat+sys) HST L+~

some scatter 1s due to
calibration, but some 1s
intrinsic! We must be able to
choose homogeneous SNla
samples accordingly to their
physmal propertles'

Betoule+ 2014 Z
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Early attempts: Understanding the physics with diversity
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Early attempts: Understanding the physics with diversity
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SNIa: DD explosions of Ch.

mass C/O WDs seen from
different directions!
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Needs: follow nearby SNla with higher resolutions and A range!

SOXS PI S. Campana

After PESSTO we need:
SOXS@NTT and NTE@NOT

to follow SNIa from texpi to tneb
Explosion models from texpi to tneb
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UV 1s the key!
Near max SNla spectra

P aE e Very homogeneous in optical but
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UV 1s the key!

Near max SNla spectra

55— —— Very homogeneous in optical but
T — Am;;=09 a not in UV! Diversity UV connect to
[ — Ams=11 _ rogenitor chemistry and explosion
20F — Am, =123 B PTose y p
i ’ ] physics
"\E/D 15- — Am,=1.7 N *
= [ ]
b 10 ! 1 Improve the SNIa observed in UV:
(§ Tl 1 1) Use HST (very expensive)
0.5 N 1 2) Go to redshifts 0.15-0.5 (magmax>20.5)
il => to have enough S/N => VLT or ELT
00 ' better (also expensive!)
. L L L L ! v v v by T
2000 3000 4000 5000
Foley+ 2016 Rest Wavelength (A)

We need (LSST era) a
Spectroscopic survey

(PESSTO-like) with VLT!
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standardized candle method
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Figure 31. Top panel: D05 distances versus E96 distances corrected to the HST
Key Project Cepheid scale. The dashed line shows slope unity. Bottom panel:
differences between the corrected distances normalized to the average of the
E96 and DOS corrected distances. The 12% scatter reflects the internal precision

of the EPM.
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SN IIP & EPM (variant of the Baade—Wesselink method)
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agreement good with
Chepheids distances, but

normal SNIIP in average faint!
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Figure 31. Top panel: D05 distances versus E96 distances corrected to the HST
Key Project Cepheid scale. The dashed line shows slope unity. Bottom panel:
differences between the corrected distances normalized to the average of the

J0n65+ 2009 E96 and DOS corrected distances. The 12% scatter reflects the internal precision Bolo gna 16 June 2016
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A SN 1987A
e ® SN 1992am

® SN 2004et

¢ PTFl2dam
43.0 @ OGLE-2014-SN-073

*
42.5

P
42.0
41.5

41.0

Bolometric Luminosity |erg/s|

40.5

40.0

0 100 200 500

Phase (from explosion) |d|

Wednesday 15 June 16



435+ *
43.0+
&
425
D
42.0
41.5

41.0

Bolometric Luminosity |erg/s|

40.5

Terreran+ in prep.

L
Q ¢ o m »

SN 1987
SN 1997
SN 2004
PTF12d3
OGLE-2(

40.0

100

200
Phase (from explosion) |d|

Bolometric Luminosity |erg/s|

43,0107

p =N
it
@
T

&

g

o
T

E N
™
-
Y

422 -
420+
418~

416+

{
-150

1
-~100

1
-50

@ OGLE-2014-SN-073

w— PISN_B200
wee PISN_R175

1 1

0 50
Phase (from max) [d|

L A
100 150

200

N

Wednesday 15 June 16




Terreran+ in prep. 10~
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Much more interesting if above methods are applied to

lummous SNII: the case of OGLE-2014-SN-073

Terreran+ 1in prep.
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young Universe => may be
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probe geometry of early
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Inserra &
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Superluminous SNe, goals:

Check with *“‘nearby (2<1)”” SLSN
if relation M(400) vs DM3¢(400)
holds! Instruments needed: NTT
+SOXS; NOT+NTE




Superluminous SNe, goals:

Check with “nearby (2<1)”” SLSN
if relation M(400) vs DM3¢(400)
holds! Instruments needed: NTT
+SOXS; NOT+NTE

SL.SN observable to 2~3-4, but
then 400 nm band shifts to NIR
(Zmax~23.5 at z~3) => ELT-IFU

1s needed!




In summary

Primary goal: understand the nature of dark energy
using supernovae as distance indicators!

Immediate needs: SOXS@NTT and NTE@NOT
PESSTO-like survey @ VLT

Long term (LSST era): ELT-IFU/CAM
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