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The Tololo Nearby Supernova Survey

First digital light curves of supernovae
(cz < 2000 km/sec)
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Supernova 1987A

M1:The scientific career is full of surprises



El Universo en aceleración Cerro Calán, 12 Junio 2009

Supernova 1987A – 16” Telescope

National Geographic 1987



Supernova 1987A – Observations from Tololo
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Workshop Santa Cruz – California - 1989



Workshop Santa Cruz – California - 1989

Leibundgut



The absolute magnitudes of supernovae 

σ = 0.61 mag 

Baade 1938 -> Mpg = -14.3 +/- 1.1 mag

Van den Bergh  1960 -> Mpg = -18.7 +/- 1.1 mag (Type Ia)

Kowal 1968 - First Hubble Diagram 



The Calán/Tololo Project (1989-1996) - Members
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Cerro El Roble Supernova Search (1979-1984)
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Propuesta Búsqueda a FONDECYT 
1991 No -- 1992 Si

M2:If you lose a competition, 
you must persevere!



Calán/Tololo - Search

Cámara Curtis-Schmidt

Cerro Tololo
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Calán/Tololo - Followup





(1) The discovery of 29 Type Ia supernovae 
in the Hubble flow



(2) The recording of the most precise light 
curves ever obtained at that time thanks to the 

CCD technology

(3) 
The proof that

Type Ia
were not perfect
standard candles



(4) The demonstration that Phillip´s relationship 
was qualitatively correct

Phillips 1993 Hamuy et al 1996



(5) The dependence of supernova luminosities 
with host galaxy Hubble types



(6) The establishment of a 
method to correct 

supernova luminosities for 
host-galaxy reddening

Lira law (MS. Thesis UCH 1995)



(7) The most precise calibration of the
supernova luminosities at that time (1994-1996)



(8) The establishment of key tools to measure
distances with a precision never reached before  

Hubble

,

,









Credit: Roger Smith/NOAO/AURA/NSF
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Search for distant supernovae
Supernova Cosmology Project (1988)
High-Z Supernova Team (1994)



Precision Cosmology from Type Ia supernovae

The Universe is accelerating!

Independently confirmed by two groups:

Riess, Schmidt, Clocchiatti, Leibundgut et al. 1998

Perlmutter et al. 1999
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Cosmological Parameters (1998-1999)

Initially: acceleration modeled with Einstein´s cosmological constant



Two key results in cosmology from Calán/Tololo:
(1) the Hubble constant

m = 5 log (cz) + (M – 5 log H0 +25)

ZP = M - 5 log H0 +25

log H0 = 0.2 x (M + 25 - ZP)

H0 = 63-72 km/s/Mpc
(Sandage et al., Freedman et al)

Half of the data from HST data

Half of the data from supernovae 
in the Hubble flow



The Intrigue on the Hubble Constant



M3:If you receive criticisms from an 
outstanding scientist it means you are doing 

something relevant



Two key results in cosmology from Calán/Tololo:
(2) the deceleration parameter

The discovery of the accelerating Universe was a differential 
measurement comparing low-z and high-z supernovae

The Calán/Tololo data represent half of the measurements



The key role of CTIO in supernova science

The Tololo Nearby Supernova Program (Phillips, Suntzeff, et al) : 1986-2000?

The Calán/Tololo Program (Hamuy et al) : 1989-1993

The Supernova Cosmology Project (Perlmutter et al): 1992-1999
Blanco 4m, BTC

The High_Z Team (Schmidt, Suntzeff et al): 1994-1998
Blanco 4m, BTC

ESSENCE (Suntzeff et al): 2002-2005
Blanco 4m, MOSAIC II

Dark Energy Survey (DES,  Friemann et al): 2012-2016
Blanco, 4m, DECam

LSST 2022-2032



Chilean Astronomy LSST Board meeting, April 10 2011
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