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The CTIO Blanco 4-meter Telescope & The Dark Energy Camera
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CTIO Blanco 4-meter and the Dark Energy Camera (DECam, 
which was built for the Dark Energy Survey)
§ Located in Chile

§ Blanco 4 m telescope

§ Field of View: 2.2 deg; 3 deg2

§ Typical seeing ~1”

§ 62 CCDs; 570 Mpix; 0.632” pixels

§ Readout time: 20s

§ It is a community telescope
— You can do short high-cadence surveys
— You can do long sparse-cadence surveys
— It is hard to do long high-cadence surveys 

(e.g. KMTNet, MOA, ZTF, OGLE, etc.) 
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Existing and Planned Surveys
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The vast majority of DECam time has been devoted to “non-
time-domain” imaging surveys
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The Dark Energy Survey did include a time-domain survey 
component: The DES Supernova Survey

§ 5-month-long seasons

§ griz filters

§ ~1 per week in all bands

§ 8 shallow fields
— ~23.5 mag per epoch

§ 2 deep fields
— ~24.5 mag per epoch

Blue circles: Shallow Fields
Red circles: Deep Fields

https://arxiv.org/pdf/1811.02374.pdf

https://arxiv.org/pdf/1811.02374.pdf
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2019A Approved “Survey” Programs 

https://www.noao.edu/gateway/proplist/props19a/

DECam Time 
Domain Surveys

https://www.noao.edu/gateway/proplist/props19a/


8
LLNL-PRES-766214

2019A Approved “Long Term” Programs 

https://www.noao.edu/gateway/proplist/props19a/

DECam Time 
Domain Surveys

https://www.noao.edu/gateway/proplist/props19a/
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Some examples of time domain surveys with DECam
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Black hole dark matter microlensing searches should be carried 
out by DOE

One of five highlighted projects
recommend by US Cosmic Visions Report
Complementarity Working Group

NOAO – Carrying out pilot 32 night / 2 year survey for primordial black holes; 
highest rated proposal in 2017. Invited to DECam Science Workshop 2018. 
Recommended future survey (NOAO, May 2018).
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The ongoing PALS: DOE DECam Microlensing Survey could 
deliver constraints within the year

Bulge

LMC

SMC

§ 3 fields: Bulge, LMC, SMC
§ 32 nights over 2-years
§ First light February 2018
§ Could place the tightest and most direct 

constraints on primordial black hole dark 
matter

§ Can directly measure mass and location of 
individual black holes
— Particle phase-space that can only be measured 

astrophysically

DECam
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LLNL has an LDRD funded and NOAO awarded
DECam black hole microlensing pilot survey 

§ Ongoing 32 night – two year DECam survey as LSST precursor

§ Proposal submitted to extend current DECam black hole dark matter survey
— Grow survey 98 nights per year for the next three years; LSST precursor
— Add shorter time cadence aspect which will:
• Detect free floating black holes and neutron stars 
• Detect exo-planets via planetary microlensing
• Characterize variable stars in the Milky Way
• Discover NEOs and PHAs and other ecliptic plane objects

DECam

Ecliptic plane 
objects

LSST DM Stack 

Difference Imaging

Crowdsource dense 

field photometry



13
LLNL-PRES-766214

The DECam NEO Survey of Near Earth Asteroids

https://www.noao.edu/meetings/decam2018/presentations/Allen-Lori.pdf

https://www.noao.edu/meetings/decam2018/presentations/Allen-Lori.pdf
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The DECam NEO Survey of leveraged the large etendue to 
characterize NEOs from 1000 m – 10 m in a 30 night survey
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There is room for NEO survey improvement through algorithms 
and atypical survey strategy

Shift and stack algorithms can 
enable > order of magnitude 
improvement in faint asteroid 
identification/characterization.

Observing strategy changes can 
make NEO Trojans and other 
potentially hazardous asteroids 
more observable from ground-
based telescopes. 
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DECam searches for RR Lyrae stars

https://www.noao.edu/meetings/decam2018/presentations/Carlin-Jeff.pdf

https://www.noao.edu/meetings/decam2018/presentations/Carlin-Jeff.pdf
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DECam searches for dwarf Cepheid stars

https://www.noao.edu/meetings/decam2018/presentations/Vivas-Kathy.pdf

https://www.noao.edu/meetings/decam2018/presentations/Vivas-Kathy.pdf
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Trans-Neptunian Objects, Keiper Belt Objects, & Planet 9 Survey
enabled by large etendue

DES Collaboration 2016

Gerdes et al. 2017
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Some examples of time domain surveys with DECam
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Note that a 2016 study did not state multi-object-spectroscopy as an 
important complement to transient science (What will we find?)

https://arxiv.org/pdf/1610.01661.pdf

https://arxiv.org/pdf/1610.01661.pdf
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