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Introduction

e Throughput - Response ¢
Colour transformations and Cc

® PSF including effects of coin
® Astrometry - removing dist
e Flats and Darks
e Straylight - cause, and wha
e Timing
® Grisms
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o Filters. V 510-5
B 390-
U 300-
UVW1 245-
UVM?2 205-2
UVW?2 180-2

Vis. grism (2)290-¢
UV grism (1) 200-

e No change in response a




® Response curves:

« Three spectrophotometric s
BPM16274, LBB227 and GI

« Counts were compared wit
to calculate “fudge factors”

« The model response curves
correction curve give in-flig
curves have just been upda
update in CCF soon)

THROUGHPUT



e Photometry:

Using new response curves
Vega was simulated.

Zero points in U-, B- and V-
match literature values (0.0
(in CCF and update in CCF

UV zero points set to give O
mag = - 2.5log(counts) + zerc

Limiting magnitude after 10(
21.0inV, 22.0in B and 21.f

For aperture photometry, ne
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e UV flux calculations:

A set of zero points for the
counts = magnitude =» flux

Magnitudes defined relative
known flux.

- 0.025- mag(UV) =- 2.5log[F

BUT if you want the flux per
depends on the shape of yo

Simulator: takes spectra of k
different types and calculate

Can then compare with your
Not in SAS yet. (See SAS w

THROUGHPUT



e UBYV colour transformation.

e OM system to Johnson UB

« Dedicated ground-based pha
of 5 calibration fields ~100 s

« Only stars with <5% coincide

- Linear transformations. Coe
transforms (for different star t
Intervals - 0.4<u- b<1.0 ;0

« Extending colour range using

« Results (in CCF) close to si
Persson-Gunn-Stryker atlas). Si
extend colour range to blue &
poor stars.

THROUGHPUT



e Coincidence loss

Coincidence loss when mac
arrives in same place withi

Significant above ~ 10 c/s
depends on frame time, an

you lose counts
AND it affects the shape of

PSF




« Can use equation for poin

ph i In(1- ClSyetected
n = T Tt

« An empirical coincidence Ic
measuring actual count rat
magnitudes) gives a set of
theoretical curve. (in CCF)

« 400 stars measured.

PSF



Point Spread FUnCHioR

Approximately radial in shape, :
photon energy from 2.26 pix (~

Direct measurement of curve of
limited by small numbers of apf
stars and large scatter.

For UBYV filters, curves normalis
count rate within radius of 12 pi

Strong dependence on count ra
because of coincidence loss an

PSF



e Daophot:

« Can use a function for man
=>» good average PSF for a
Intervals.

« Assumed PSF goes to zera
background annulus betwe

« Moffat function best fit, with

« Systematic differences fro
tabulated in lookup table.

PSF




e Coincidence loss dominate
need to divide into 5 groups
frame rate ratios.

« PSF becomes U as the co
« Formal errors are overesti
noise.
e Best fit PSFs + lookup tab
Integrated to make curves
(in CCF very soon)

PSF



\cfrrgroups f

(cfrr = raw_counts*frame time)

Interval cfrr_min cfrr_

1 0.302218 |0.43¢

0.207666 |0.31¢

0.113273 |0.19¢

0.057578 |[0.11

o A W N

0.032703 |0.05¢

PSF



e Mod8 noise (fixed patternir

« 256 256 CCD = 2048 " 204
(each 0.4765" on sky) .

« Photon splash ~ 1.1 CCD pi
« Centroided in real time by Lc

« BUT LUT does not account f
photon splash shape over fa
count rate = “pixels of uneq

« Can compute the 8" 8 noise

« SAS mod8 routine re-sample
on true pixel sizes.

PSF



e Optics, filters and detector
=>» shifts of up to 20".
« Measured detector position

« Obtained sky coords of same
predict detector position, ass

« Compared the two lists of de
and fitted a 3 order polyno

e Using ma
map for a

Astromet

0, .m.S. deviatio
| filters. (in CCF)

e Also used

on board for win

ASTROMETRY



Flats an

e Dark count is very low: 2.

« Some variation with brightne
despite blocked filter.

* Investigations on-going to fi
a light leak affecting UV filte

« Small (7%) variations and n

e Pixel to pixel variations:

« An LED is used to illuminate
backscatter of photons from

FLATS AND DARK



BUT it is not a uniform illumi
Used to make bad pixel mag

Used to investigate (CCD) p
uniformities.

Photometry shows us that t
(< 5 %) so need lots and lots
matters. Up to now unity flat
than real one.

Rev 130 — 343 included 40

=>» to make a “superflat”, wi
removed. 2048x2048 image
statistics per pixel.

(unity flat field in CCF — new

FLATS AND DARKS



e Large scale sensitivity va
 Investigated using a mosa
« One field offset by 2' Iin ea
 Variation not above 2-3%

FLATS AND DA



Straylig

e Internal reflection of light
window: gives “smoke ring

e Reflection of off-axis starlic
background from part of de
 Position of loop varies accor

 In the example, cts/pix = 5.8
23.6 inside loop. (But star he

« Wavelet methods assume a
stars.

« Difficult to remove contamins
star images.

STRAYLIGHT



« A successful approach is fc
software by JL Starck (CEA
kindly allowed us to show s

« BUT even If the results are
Images do not have the cor

 And wavelet methods cann
sources.

STRAYLIGHT




« FUll FOVis 17" 17

« Fast mode resolution
Time tagged photons with mi

« For fast mode, each photo
area of one or two tiny winc

 Field Acquisition by the O
accurate pointing (~ 0.1")

small offsets added to windo
source is in window.

(SAS timing chain now worki

TIMING



Gris

UV and Optical grisms.

Dispersed first order image
Image displaced in dispersi
Default windows containing
spectra for target source.

IDL tool for extracting spect

Predictions of counts In zer
different stellar types and

GRISMS



Initial wavelength calibratic
established, better ones be

UV calibration awaiting obs

New UV grism offset positi
contamination.

Grism analysis is to be Incl
future.

GRISMS



For further information

Please see:

e the XMM User Handb
e SAS User Handbook.
e Goddard’s ABC guide.
e CCF release notes ...




