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" Calibration of the EPIC-pn

Camera in Timing Mode
Marcus Kirsch [AAT

e main points for calibration

e modelling the CTE in Timing Mode
e ground calibration

e in orbit calibration

e results
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CCD readout in Timing Mode
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Main Points
for Calibration

e Charge Transfer Efficiency
e Amplification
o Partial Event Effect

e Energy Redistribution
e Energy Resolution
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the model:
1) capture of electrons in traps

trap

CoCcLpied trap

Gog SGCJ
i
: ) GGGGG
pixel pixel pixel
time
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PRy i) capture & reemission of electrons

n,= density of free electrons o

n= total density of traps

s n,= total density of occupied traps at t=0

n_ .= density of captured electrons »

pixel change in captured electrons

trap
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c. = capture probability

e =emission probability



i) solution

j n, dl

picelvoitine

= temperature in K

= Boltzmann constant

= temperature independent constant

E,.= thermal activation energy for the
emission of electrons

g = capture cross section

v .= thermal velocity of electrons

n, = free electron density
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;&' Iv) charge loss per pixel in Full Frame mode

pixel 1 pixel 2

- shift from 2 to 1: 700 ns

.ﬂ-s_-

maodelling

¢ collection of charge only under &,
shift = store m times with t = (700 ns)/m meN
—> charge loss: m e n__,
main storage under ©, witht = 22.5 ys

— charge loss: n_,

Mo = E,fl(‘-h‘”)_l_fﬁ Mo (“”mm)
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Yar sy v) charge loss per pixel in Timing mode

pixel 1 pixel 2 pixel 10

compared to Full Frame:

chift from10 to 9: 700 ns

¢ collection of charge only under &,
e shift = store m times with t = (700 ns)/m meN
e—> chargeloss: men_.
» main storage under @, with t = 22.5 us but only every pixel

— charge loss: : n_.,f10
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calibration on ground:
the slit-slit-method

Full Frame Kode
Slit-Measurement near CAMEX Slit-Measurement opposite to CAMEX
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Timing Mode
Slit-Measurement near CAMEZ Slit-Measurement opposite to CAMEX
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calibration on ground:
monochromator at MPE-PANTER

slit .

60 mm * 1,0 mm

multi target
A-ray source

X

transmission grating

1000 linesftmm

entrance slit

S0 mm * 0,6 mm

pPn-
camera
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[/ calibration on ground:
spectra without and with monchromator

et BY SPeCIrum

Energy Spectrum

e reduction of Bremsstrahlung
e cleaner lines
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calibration on around:
Arnplification

Amplfication in Full Frame and Timing Mode
I ! I ! I ! I

Amplificaton in ADLeY

i . i i i
4000 GODO
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+ Singles FF_M1320

8 Doubles_ff_M1320
Singles_t_M1320
Doubles t W1 320

* 8ingles_FF_PAMNTER

* Singles T _PANTER

+ Splits FF_PAMTEY

- Splits_t PANTER

Energy in keV
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Partial Events

flat shelf shoulder ..;g500400
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calibration on ground:

CTE{Energy Modell & Messwerle
. . o . [—

‘

9.9970x10" ' [ —

9.9960x10" ' |

" " * measurement
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9.9040x10™ '
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] 1000 1500
Energy in number of electrons
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in orbit calibration

a source with many
Full Frame Mode spectral lines

il - compare peak positions
after new CTE correction

‘ 5 & Position

P e Observations:

Slit- Menwemert vear CAMEY  Slit Measwement opposie to CAMEX 2 observations of N132D
in revolution 83

143.10.23.43: 35,2 ks
144.12.39.52: 24,6 ks
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in orbit calibration

N132D

i spec_ff.pha spec_nc.pha spec_oc.pha T
R . — e Timing_oc
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e Fullframe
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to be done

e fit data with partial-event model

e separate partial event effect from
amplification

* Veri

fy CTE-correction after timing-

amplification correction
e energy resolution

e 2"d observation of N132D (only
half source in FOV — less “over”’-

correction)
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