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Observatory
•Academia Sinica Institute of 

Astronomy and Astrophysics 
(ASIAA)

•National Taiwan University 
(NTU)

•National Central University 
(NCU)

•National Tsing Hua University 
(NTHU)

The Partners

Detectors Man Power
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Image Stabilizer Unit (ISU)
Observatoire de Paris

Cryovessel
LAOG, Grenoble

Optics
LAE, UdM / INO

Light Path

Detector Mount
GL Scientific
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๏ 2000. Early Idea (f/8, single Hawaii-2)

๏ 2001. First conceptual design - Prime focus, 4 Hawaii-2 RG.

๏ Oct 2001. Kick-off meeting.

๏ 2002. Manufacturing contracts.

๏ Mar 2003. E-chips delivered - SDSU-III option.

๏ Nov 2003. Mosaic mount delivered.

๏ May 2004. Image Stabilizer Unit delivered.

๏ Oct 2004. Cryovessel delivered.

๏ Feb 2005. Optics delivered.

๏ Mar 2005. First light with 2 E-chips.

๏ Apr 2005. 4 Science grade chips delivered.

๏ Jun 2005. First light with full mosaic.



W I R C a m  -  C F H T ’ s  W i d e  F i e l d  I n f r a r e d  C a m e r a



W I R C a m  -  C F H T ’ s  W i d e  F i e l d  I n f r a r e d  C a m e r a

21.5’

45’’

Filters:

 Y (0.98-1.08um)
J, H, Ks

CH4 on/off
Low OH- 1 & 2

H2
Kcont
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Throughput

Filter HAWAII-2-RG
Q.E.

Optics
Transmission

Expected
Throughput

(Optics+Detector+
Mirror+Atmosphere

)

Expected
Zero Point
(1e-/sec)
(Vega)

Measured
Zero Point

(gain = 2.9e-/adu)

Y 50% (?) 80% 27% 24.58

J 75% 70% 39% 24.96 25.1

H 75% 75% 48% 25.12 25.3

Ks 80% 69% 49% 24.37 24.6

T = QE x Topti x Rmirror x Tatm
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4 guide windows
16x16 pixels
50 - 3 Hz
Fowler sampling

The On-Chip Guider



Science

RAWREFRST

Science

RAWREFRST
Science

RAWREFRST

Science
RAWRSTREF

Science

Guide Window Readout Scheme

• Science block size (64x16 pixels @ 50 Hz, 25 microsec/pixel, 32 amps)
determines guide frame exposure time.
• Changing the rate is obtained by clocking bigger blocks of science pixels.

Signal Processing Sequence

• Read RAW & REF guide
pixels

• Construct CDS image
• Subtract background
• Convolution by gaussian

to reduce noise
• Measure star barycenter
• Combine 4 stars

corrections
• Feed correction to PID

loop
• Send ISU voltage

DetectorGuide Window
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Guiding Performances

OPEN LOOP

CLOSED LOOP
With

Fowler
Sampling

Guide rate from 
50 Hz to 3 Hz

0.3”/pixel
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1/2 pixel dithering
with 0.3” pixels
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Queue Observing / Realtime Pipeline
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Standard dithering pattern

Default Strategies
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Array to array dithering
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Nodding SKY
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Guide Star Acquisition

Slew 
Telescope 
to Target

Take a 
Snapshot Determine 

Astrometry / 
Choose Guide 

Stars

Apply 
Pointing 

Correction
Start On-

Chip 
Guiding

Start Science 
Exposure
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Current Status:
Excellent Image quality (got ~0.4”).
Queue observing operational / Needs testing.
Realtime (fwhm / absorption / sky level) operational.
On-Chip Guider fully operational beyond specs.
Microdithering operational / Needs testing.
Excellent throughput.
Pipeline recipes under development.
Starting science (shared risk) in November.

Questions:
Large overheads 10s+ per image - priority ONE
Optimize the drizzle reconstruction to sample half 0.3”
Port IDL pipeline to C (CFHT elixir)
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WIRCam Science
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๏ CFHT Legacy Survey

• SN Ia Cosmology

• Weak Lensing

• KBO

๏ Other Megacam Projects (UofH)

๏ ESPADONS - spectropolarimeter 

๏ WIRCam

➡ Strong Pressure on Telescope Time

WIRCam likely to be scheduled for ~100 nights/year

100 nights

~50 nights
100 nights

CFHT Context
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Searching for z~8 Galaxies with WIRCam.
P.I. Jean-Gabriel Cuby

-Use a low OH- emission narrow band filter (in J)
-Detect Lyman alpha emission indicative of star 
formation
-CFHTLS Deep field 3.

Accepted
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Isolated Planetary Mass Objects (IPMOs) : 
nearing the end of the IMF.

P.I. Jérôme Bouvier

-Aims at tracing the IMF to 3 MJup.
-Use the Y-J vs. J-H Color-Color Diagram.
-Use CH4 On/Off to hunt for T dwarfs.

Proposed
Large Program


