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For the Blanco 4m prime focus, this took —
30 years
Six Cameras >

Pre-DECam, 25 dn‘ferent CCDs | ofi 6 different
types -

DEC3M 62 Science 2Kx4K CCDs, pIus 8 Focus
& Alignment CCDs, Four Guide CCDs aII ’
2Kx2K. | i




- AUR\A(Q
’i,_ 4

NOAO Blanco CCD Cameras

1982-88 Kitt Peak PFCCD  RCA 512x320 KPNO, 1

88-92 CTIO “interim” TI 800, Thomson 1024, Tek 1024 CTIO VEB, 1

92-97 CTIO “LF” PFCCD Tek (Site) 2048 Arcon, 4

98-99 Big Throughpout Four Tek 2048 Bell Labs, 4
Camera (BTC)

99-2011 Mosaic ll Eight Site 2Kx4K Arcon, 16

2012- DECam 62 LBNL 2Kx4K Monsoon, 124
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Rioao N Image Qualjjgy

LIIN L Ll

1.0

03

€
Best (so far)
04 DECam images

€

02

0.0
03:27/13 03/27/13 03/27/13 032713 0327/13 03/27/13 03/27/13 03/27/13
01:20:00 01:40:00 02:00:00 02:20:00 02:40:00 03:00:00 03:20:00 03:40:00

time_recorded (UTC)

* The first Blanco PF CCD camera had 0.6 arcsec pixels!
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LF-PFCCD Camera

TELESCOPE
FOCAL PLANE -

MOTORIZED ——
ROTATING
TABLE

FOCUSING AN D—
SHORT SCANNING
CARRIAGE

DRIVES FOR THE
ADC ROTATING
ELEMENTS

ADC CORRECTOR

CONCEPTUAL D@ﬁ@a_ggﬂ Ingerson
OPTICAL DESIGN: Richard Bingham

University College

~—TIP=TILT

~ FILTER
" WHEELS

CORRECTOR
ASSEMBLY

—  ADC

CORRECTOR
ROTAT NG
ELEMENTS

LF PRIME FOCUS CCD CAMERA
CONCEPTUAL DESIGN: Alistair Walker
MECHANICAL DESIGN: Andrés Montaneg
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We are ~7 months from

this

DOE-NSF DES Operations Review, Apr
23-24, 2013

New Camera
New Corrector
New PF cage

Modified
Telescope

New Telescope
Control






NGC 1365
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(NOAO

e Surveys on the Blanco
started in the 90’s
with the Perlmutter
et al and the Suntzeff,
Schmidt et al. high-z
SN searches.

e These used the PFCCD
Camera and the BTC.

e The NOAO Survey
Programs
opportunities began
with the Mosaic
Imagers on the
Mayall and Blanco.

“Look-back" time
[Billions of years before present]

2

CTIO-50
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Surveys...

fainter

magnitude

Type la Supernovae

221

20 - Calan/Tololo
} Supernova Survey

18-

A - cosmological constant

Supernova Open - no cosmo. constant
Cosmology , | Standard - standard model
Project

IA
{Open
{Standard

0.02 0.04 0.1

22 Accelerating
Universe

21 Decelerating
Universe

20 Zenn N g

0.2 0.4 0.6 1.0
redshift

\ — — . - — . J

0.8x 0.7x 0.6x 0.5x
Scale of the Universe

[relative to today's scale]

18




www.darkenergysurvey.org

Composite image of deep SN field

o Built new 3 deg? FOV camera
and Data management system
*Survey 2013-2018 (525 nights)

*Premier facility instrument for
astronomy community

* Stage lll DE project using 4
complementary techniques:

l. Clusters
Il. Weak Lensing
lll. Large-scale Structure
V. Supernovae
e Two multiband surveys:
5000 deg? grizY to 24th mag
30 deg? time-domain griz (SNe)




DES Science Summary

Forecast Constraints on

Four P f Dark E
our Probes of Dark Energy DE Equation of State
* Galaxy Clusters AR RREEE RS

e ~100,000 clusters to z>1 I %ﬂLusters
* Synergy/overlap with SPT I
e Growth of structure and expansion history

* Weak Lensing

e Shape measurements of 200 million galaxies

Combined

dw /da

* Growth of structure and expansion history ; \
e Large-scale Structure (BAO)
e 300 million galaxies to z =1 and beyond el
e Expansion history - Planck prior assumed
* Supernovae e e
e 30 sq deg time-domain survey _
e ~4000 well-sampled SNe lato z ~1 Factor 3-5 |mprovement over

* Expansion history Stage || DETF Figure of Merit



- w2 First Confirmed DES

- — \ -

e Supernova

Nov. 7 Dec. 15
SN la at z=0.2 confirmed at AAO



Cluster
RXJ2238 at

z=0.35

Preliminary
cluster mass
map from
DES SV data







THE CARINA DWARF SPHEROIDAL—AN INTERMEDIATE AGE GALAXY

JEREMY MouLD'
Palomar Observatory, California Institute of Technology
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MARC AARONSON'
Steward Observatory, University of Arizona
Received 1983 February 28; accepted 1983 March 23

1 I '0 T T
oo

o o

wd— 0 —
ot
o o 8
1)
V)
o -
)
[v} o
& o
o o o
)
[}
@ N
®
) ' }
1)

L

1
! ] _— | — } ]

0 0.5 1 1.5

F1G. 2.—The Carina dwarf spheroidal color magnitude diagram. Theoretical isochrones for 6 and 9 Gyrs (Y =0.2, interpolated
metallicity) are shown from Ciardullo and Demarque together with Sandage’s mean locus of the main sequence for the galactic globular
cluster M92. The error bars indicate 1 o uncertainties for a single star at the corresponding magnitude.
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Mosaic Imager data

Monelh et al.
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