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The UltraVISTA Survey

UltraVISTA is an ultra deep near-IR UHKS) survey ““'a‘"s_"‘ observed from 2009 to
to study galaxy assembly and evolution in the 2016 using the VIRCAM at the 4.1m ESO

COSMOS field. The survey comprises a deep (~1.5 VISTA telescope.
st. deg) and a ultra deep [~0.75 sq. deg) part.

WFS detectors,
controlled by TCCD

Blue hatched: UltraVISTA Deep stripes
Blue outline:  UltraVISTA contiguous region (depth = Deep or Ultra—Deep)
Green outline: HST/ACS

controlled by IRACE

courtesy of ESO

VIRCAM is a wide-field near-IR camera
consisting of 16 2048 x 2048 arrays. The
FoV diameter is 1.69 degrees and the mean

pixel scale is 0.34" pixel-1
See for AGN variability with UltraVISTA.
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The UltraVISTA Explosive Survey

- Typical exposure times
are; 1 hr in Y and J bands Y-band N=4913 u=23.4

J-band N=5043 u=23.3

and 0.5 hrs in H and Ks. H-band N=8880 y=22.6

K-band N=10317 u=22.3

- Daily cadence in all
bands combined, and
every 3 d cadence in Y
and J bands.

- We measured the 30%

lstection einciency by Limiting Magnitude (Det.Eff.=50%)
input fake stars on the

subtracted images.




SNe la are standardizable candles
In the optical, that can deliver
distances with precisions of 7%.

The use of SNe Ia as distance
indicators led to the discovery of
the accelerated expansion of the
universe. SNe Ia cosmology is a
key science driver for LSST,
WFIRST, EUCLID and JWST.
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SNe la are hetter standard candles in the near-IR.
Less affected by dust extinction.
Less affected by progenitor metallicity
Easy to identify hased on photometry solely.

Hubble diagram of SNe la in the ] band

Hubble diagram of SNe la in the H band
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sNe l1a with UltraVISTA
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sNe l1a with UltraVISTA

111 SN candidates in total.

9 confirmed SNe Ia, 7 with spec-z
412 hrs awarded at FORS2/VIT to
obtain host galaxy redshifts for 40
SN candidates on faint hosts.

We expect to extend the SNe Ia
Hubble diagram to z2~0.9 in the
near-iR by including 50 new SNe
1a well ohserved in Y and J hands.



SL3Ne from UltraViISTA

 SISN are explosions of stars that reach peak
- - - m— SLSN@2z=0.0
luminosities a factor of 10 or more compared with J
standard supernovae.

 They are nowered hy magnetars, ejecta-GSM
interaction or are proposed to he the result of PISN.

* SLSNe are the hest tools to trace SFR at the highest
redshifts.

 Deen optical surveys are more efficient detecting
SISNG at Z<2 0 m— SLSN@z=2.5
] ]

 Deep near-IR surveys are good detecting high-z
SLSNe

« Our survey is able to detect SLSNe to z~2.0-3.0. ‘

Wavelength (A)




SL3Ne from UltraViISTA
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- With the UltraVISTA data we could detect a AT2017gfo-like KN/GW170817 to 400-500 Mpc or z~0.10.
- We have estimated an upper limit on the kilonova rate using UltraVISTA




== Flat rate
Rate scaled to cosmic SFR

Deep surveys such as WFIRST (24.8-26
mag) have the potential to constrain the
rate of KN to z~ 0.19-0.20 or 700-1000 Mpc.
But high cadence is required!

The hest ohservational constrains on the
rate of KN are from short GRB
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Lessons learned

- Most candidates are detected In Y and J bands, we recommend to
avoid Ks In future ground hased time domain surveys.

- For well-ohserved NIR LG, photometric classification can be good as
snectroscopic classification. Save spectroscopic time!

- Focus spectroscopic time in transients on faint hosts, otherwise
could be impossibie to get a redshift for them.

- There is a lot to learn from NIR LC at low-z, only SNe la have a large and
well characterized sample.



Thank you!!!
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