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SNDICE

Megacam Instrumental Calibration

* On CFHT end of 2007 (duration > 1y.)

* People involved :

— E. Barrelet, C. Juramy (- 2006), K. Schahmaneche
— SNLS Paris

(P. Antilogus,P. Astier, J. Guy, D. Hardin, R. Pain, N. Regnault)
— Engineering staff meca + elec

(D. Vincent, W. Bertoli, C. Evrard, H. Lebolo, R. Sefri,

A. Vallereau, P. Bailly, J-F Huppert)

o Total cost = 125 k€
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OUTLINE

N 20U (X, t,AY =_[Cb(t,)\).Tatm(Z,t,)\).A.TOpt(t,)\).Tﬁ”X (tA).QE (tA,x,y).G. AtdA
o Scientific justification

— Current calibration ;
Tl ZAA)AT L (LA). Ty (LA).QE (tA %,Y).G

atm

— Instrumental calibration :
Topt(t,)\).Tmtx (t,A).QE (t,Ax,y).G

* Project principles
(LPNHE 2006-02) =» CFHT



Current Astronomical Calibration

Tl ZEA)AT (EA). T (KA).QE (LAXY).G



Flatfielding
&
Non uniformities corrections

N ADUX,y (X,t,At) =_I.q)(t!)\)Tatm(Z!t’)\)ATopt(t!)\axay)Tmtx (t,}\)QE (t,)\,X,y)G Atd)\

2

N AU OGN ARY,(XGt) = QE(x,y) + "plate scale” variations

Twillight spectrum/science images spectrum > @(t,\)

Scattered light = beam geometry of P(t,A)



DENSE STARS FIELDS OBS.

[1 each of the 36 CCD divided in 4x9 cells

[1 non-uniformity of the camera : “zp” & “color term”
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Reference spectrum

N AU (X,tAH) =I Dy (A). TanZ ) AT (BA). Ty (1).QE (t1).G. Ao

1) Vega too bright

2) Spectrum uncertainties

Bohlin
(HST + White Dwarfs ref)

VS

STIS/HAYES

Hayes
(Ground based + Black body)

4000 5000 6000 7000 8000 9000 10000
WAVELENGTH (A)



Standard stars catalogs

N AU (X,1,A) =Id)(t,)\).Tatm(Z,t,)\).A.Topt(t,)\).Tﬂ”X (t\).QE (1,)).G. At.dA

X=X

Landolt system
(X’=UBVRI)
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CFHT

Filters
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Expected improvements

Bohlin spectrophotometric standards (HST)

N AI:)Ux,y (X’t’At) =J. cDRef(t’)\)'Tatm(Z’ti)\)'A'Topt(tv)\)'TfiItX (t,)\)QE (t,)\)G Atd}\

SDSS fields =» x,y dependancies
(CFHT system = SDSS system)



Instrumental Calibration

Topt(t,)\).Tf”tX (t,A).QE (t,A,x,¥).G



Instrumental calibration

o Stable, multi-A, calibrated source

R(A) of the instrument
REAGY) = T (bAXY). T (BAXY).QE (LAXY).G

* Limit: modeling the atmosphere

Tatm(z»tb}‘)



Tunable Laser (C. Stubbs)

* Principle :
— Tunable laser illuminating flat screen ol
— NIST calibrated photodiode

* Benefits : «
— fine measurement of R(\) |

o Complementary R&D
— Monitoring = R(A )
— Uniformity of the beam =» R(A,xy)
— Remove scattered light =» Beam geometry



Direct lllumination using
Calibrated LEDs

(LPNHE2006-02)

Stable & calibrated source
— Permanent monitoring

Sampling of R(A)
Uniform beam
No stray light
Simple design

phutodlodé u-i-n..‘

parallel beamj__ \"\g N
aft'E:_[' rﬁﬂﬂ Y . l




LEDs Light Stability

 (Central wavelength l“h
(= 0.05 nm/K constr. data)
& Luminosity "‘ T
(= 0.5 % /K constr. data)

Temp. Dependance | E;i E F;h;; i Hs;i*; ‘f;iH

* HEP (H1):0.2 % rms il

e Punctual source




Beam geometry

* |sotropic emission
(constr. data)
+ delimited beam
[1 Uniform beam b T TSI
onth~ ~mmnen
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 Sharply delimited beam [0 No stray light (?)



Sampling MegaCam bandwidth

o LEDs spectra T
— No fringes
AN = 7%
- ~ 20 LEDs
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&
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Calibration Bench

o (alibration transfer :
NIST =» LEDs =» Cooled Photodiode

 Check of the isotropy

calibmabed
CLED warm IID
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LB off LED —
chip  auis cone calibration focal plane
L range 1-2.5 m range 10-15 m

Distance/luminosity relation !



PROTOTYPE
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o LEDs stability (A,t,Temp)
« Beam uniformity
 Very low photocurrent measurement



Project description

Electronics (control, acquisition)
LEDs head project/Calibration bench
Schedule & Manpower

Data Analysis



