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The CFHTLS : Science Drivers
• SNLS: 

• Super Nova searches: Cadence, Area, Depth and IQ of a single epoch in 
g, r, i, z 

• Deep: 
• Galaxy Evolution: Depth of u* /wr to other stacks 

• Wide: 
• Weak Lensing: Depth, IQ, Area of fields, Number of fields 

• Cluster Science: Depth, Area 

• Stellar Populations: 2 epoch in r 

• Very Wide: 
• Solar System Science : Depth and Area 

• Plus Other Legacy Science
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CFHTLS Success: the bibliometrics

• Data gathered by Dennis Crabtree (NRC 
Herzberg) 
• Citation counts grow as paper ages: 

• Peak citation counts 2-3 years after publication. 

• Standardized impact metric, to allow for comparison of papers of 
different ages 

• Uses the median citation count of AJ papers for a given year as 
standard rod. 

• Impact : ratio of the citations of a paper to the median number of 
citations of AJ papers for the same year.
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CFHTLS Success: the bibliometrics

• from Dennis Crabtree. The first generation of LP 
is has not yet fully kicked in.
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The CFHTLS: a brief history

• Dec 1996: Proposal of having Megacam at CFHT 

• Aug 1999: Call for ideas of surveys with Megacam 

• Oct 1999: Megacam Survey Working Group 
created by SAC / BoD 

• Oct 2001: Proposal to SAC for a 525 nights / 3 
components survey 

• Dec 2001: BoD endorse CFHTLS at 50% of dark 
and grey time of C and F agencies
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The CFHTLS: a brief history

• Dec 2001: BoD endorse CFHTLS at 50% of dark 
and grey time of C and F agencies 

• May 2002: “final” design of the CFHTLS: 
!

!

!

!

• These numbers assume an efficiency of 6.5 hrs/
night of data...
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The CFHTLS: a brief history

• 2003B: data acquisition starts. 
• Efficiency is lower than expected, ~5.5 hrs / night 

• IQ is worse than expected, so that the SG slows down the Wide (WL 
science) in order to wait for improvements. 

• Nov 2004: WFC's L3 lens flipped upside down, 
“spectacular IQ improvement” 

• Nov 2005: SAC terminates Very Wide discoveries 

• 2006: first major scientific output 
• Astier et al. , SNLS on first year of data. 

• Semboloni et al. , first cosmic shear analysis. 

• Ilbert et al., photo-z in the Deep stacks
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The CFHTLS: a brief history

• 2008A : nominal end of the data acquisition 

• 2008B : final patching of the Wide.  

• 2009:  
• T006 data release  

• Coupon et al. photo-z on the CFHTLS-Wide 

• 2010: SNLS 3 yr (Guy et al.) 

• 2012: Final T007 data release 

• 2013: CFHTLenS analysis of the Wide.
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CFHTLS : a Legacy survey

• The CFHTLS has enabled much more science than 
its core programs, and has triggered new followup 
observations of its fields. 
• e.g. QSO and BD searches in the CFHTLS Very Wide (Willot et al. 2010, 

Delorme et al. 2008) 

• CFHTQSIR LP on the Wide fields 

• VIPERS spectrocopic survey at ESO 

• XXL field on the W1 field. 

• etc...
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CFHTLS: instrument calibrationN. Regnault et al.: Photometric calibration of the SNLS fields 1029

set of local parameters (here, the magnitudes). The key feature
of the least-squares problem that makes it eligible for this tech-
nique is that no χ2 term contains two elements of M. The same
procedure still applies if the mi are vectors, with the difference
that WM is block-diagonal. In those cases, the factorization de-
scribed here can be used, making the problem tractable or at least
saving large amounts of computing time.

Appendix B: MegaCam passbands

In this section, we detail our model of the ingredients of the
MegaCam effective passbands, presented in Sect. 7 and summa-
rized in Fig. B.1. For all bands, the model consists in the product
of five components:

T (λ; x) = Tf(λ; x) × To(λ) × Rm(λ) × Ta(λ) × ε(λ) (B.1)

Tf(λ; x) is the position dependent transmission of the interfer-
ence filters. To(λ) is the transmission of the four lens optical sys-
tem which equip MegaPrime. It also includes the transmission
of the camera window. Rm(λ) refers to the reflectivity of the pri-
mary mirror. Ta(λ) is the average transmission of the atmosphere
above Mauna Kea. Finally, ε(λ), is the mean quantum efficiency
of the E2V CCDs which equip the focal plane of MegaCam.

The transmission of the optical system, To(λ) and the re-
flectivity of the primary mirror, Rm(λ) were obtained from the
CFHT team. The quantum efficiency ε(λ) of the camera was
obtained from the CEA team. It is actually an average model,
derived from the measured quantum efficiencies of the chips
which equip MegaCam. The Mauna Kea atmospheric transmis-
sion Ta(λ) is being measured by the Nearby Supernova Factory
(Buton & SNfactory 2009). We use a preliminary version of this
measurement. Finally, the O2 and OH absorption lines have a
sizeable impact on the zM passband. We use the determination
presented in Hinkle et al. (2003)9. The resolution of the original
determined being of about 0.15 Å, we have rebinned it, with to
reach a bin size of about 3 Å. Table 13 displays the product of
all the components listed above.

Finally, the filter transmissions, Tf(λ, x), were characterized
by their manufacturer (Sagem/REOSC). For each filter, ten scans
were performed at ten different locations – namely, at the center
of the filter, and then, at 23, 47, 70, 93, 117, 140, 163, 186 and
210 millimeters from the center, along a diagonal. The transmis-
sions reported by Sagem/REOSC were blueshifted as described
in Sect. 7, in order to account for the fact that the f/4 beam does
not cross the filters at a normal incidence on average. The re-
sulting blueshifted transmissions uM, gM, rM , iM, and zM are re-
ported in Tables 14−18 respectively. In order to build a pass-
band model which is continuous as a function of the position,
the scans presented in those tables were interpolated, assuming
a central symmetry around the focal plane center, as indicated
by the δk(x) maps.

The sidereal positions of the objects can be mapped to “filter
coordinates” (in millimeters), using the following formula:

xf = F ×
[
cos(δ) sin(α − α0)

]

yf = F ×
[
− cos(δ) sin(δ0) cos(α − α0) + sin(δ) cos(δ0)

]
(B.2)

where (xf , yf) are the point coordinates in the filter frame
(expressed in millimeters), F is the MegaPrime focal length
(14 890 millimeters), (α, δ) and (α0, δ0) are the sidereal position

9 ftp://ftp.noao.edu/catalogs/atmospheric_transmission/

Fig. B.1. MegaCam effective passbands at the center of the focal plane
(filled) and close to the sides of the focal plane (solid gray lines). As dis-
cussed in Sect. 6, the filters are bluer on the edges than at the cen-
ter of the camera. We also display the cumulative effect of the main
ingredients of the effective passbands: average quantum efficiency of
the MegaCam CCDs ϵ(λ), mirror reflectivity Tm(λ), transmission of the
wide field adapter optics (including the camera window) To(λ), and av-
erage atmospheric transmission Ta(λ). The mirror reflectivity is essen-
tially flat, and does not impact the passband shape. In the zM-band, the
red cutoff is determined by the quantum efficiency curve. The blue side
of the uM -band is shaped by the quantum efficiency curve as well as the
optics and atmospheric transmissions, however the cutoff itself seems
to be determined by the filter transmission.

of the object and the field center respectively. In the formula
above, we use the fact that the distance between the filters and
the focal plane is negligible compared to the focal length.

Appendix C: Linearity checks

Photometric standards are bright stars. Even when observed with
short exposure times, their brightest pixel is commonly close to
saturation. On the contrary, most if not all supernovae represent
a small increase over the sky level. Since any amplifying elec-
tronic system is bound to become non-linear when approach-
ing saturation, we tried to measure or bound non-linearities of
MegaCam’s photometric response.

For this purpose, we did not use the light emitting diodes
built in the MegaPrime setup, although they enable in princi-
ple to inject controlled amounts of light in the imager. These
diodes illuminate the detectors almost uniformly, and the re-
sponse could be different than to localized astronomical sources.
Using genuine astronomical observations is obviously less flex-
ible, and we had to restrict our linearity test to checking if star
measurements are altered at the high end of the dynamic range.

Images of a low Galactic latitude field were observed on the
same night, within ten minutes, with exposure times of 1, 2, 4,
8 and 16 s, at an almost constant airmass of 1.01 and without
ditherings between exposures. These images were flat-fielded
using standard flats, but this is essentially irrelevant to what fol-
lows. We measured fluxes of stars in a 16 pixels radius aper-
ture ( f16), after a thorough estimation of the background level.
Namely, we first detected sources down to a S/N of about 3,
generously masked pixels attributed to these sources and used
the remaining pixels to compute a local background average
level below each source. For these low background levels, it is

Regnault et al. (2009, A&A 506, 999)
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Hurdles toward a new Megacam LS

• Megacam is not a new instrument ? 
• The case has to be made that with the dome venting and the new filters 

making use of the full focal plane, Megacam can be considered as a new 
instrument. However, it is not anymore far ahead of any other existing 
capabilities as it was in 2003. 

• New instruments are arriving at CFHT:  
• Sitelle has not arrived in time to meet the 2014 LP call, due to some 

vibration problems.  

• Spirou just passed its FDR and is scheduled to arrive in 2017.
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Hurdles toward a new Megacam LS

• What will be the route to select large programs at 
CFHT ? 
• LP mode: call for proposals. The proposals are ranked and the top ones 

filling the available amount of time are selected. 

• LS mode: call for ideas, then merging of these ideas into a possible 
multicomponent survey.  

• SAC has not committed to route yet. It is time to lobby your SAC 
representatives 

• Two communities with different interests. 
• Little interest for Euclid in the Canadian community 

• Some interest for MS-DESI. 

• Interest for narrow-band surveys.
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Hurdles toward a new Megacam LS

• How much time is needed ? How much is 
available ? PI pressure ? 
• Pressure on LPs and PIs time is about ~ 2.  

• The F share of CFHT is ~ 57 nights a semester.  

• France sells ~ 2-5 nights a semester to OPTICON and other associates 

• Factor in a Spirou type legacy for 25 nights a semester in bright time, 
this leaves 32 nights / semester, or 320 nights of french time over 5 
years.  

• Hard to see how a 500+ nights survey fully NSLS (no narrow band 
component) can be made to happen. 
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Concluding remarks

• Heed the CFHTLS lessons. Don’t plan a survey 
using efficiencies above 5.5 hrs/night ! 

• Remember that for SAC, the driver is science, 
seen from CFHT, not from Euclid (at least for the 
non-F members) 

• Now is time to petition your SAC and BoD 
representatives !  

• Euclid should keep its options for the Northern 
Cap coverage open... 


