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* Aim of the project.

» Selection of the observations.

» Selection of point sources.

» Determination of the counts per second.
» Determination of pile-up.

* Next steps.
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Aim of the project:

- Pile-up: Arrival of two or more photons within the readout time of the detectors.
- For very bright sources there is a considerable amount of pile-up.
- The centre of the PSF (Point Spread Function) gets distorted:

1000 2000 300

Clean PSF. Loss of counts at the centre of the PSF.
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Aim of the project:

Finally a 3D model of the PSF will be created:
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What is pile-up?

UL 1 I HXXKX XXKXXX X111
x[ x{ 111 | 1 X ! X
Pattern pile-up: Two or more photons  xH1TH xHetH HECx Ho s
arriving next to each other in the same el L1 X : L1 x gxxxx
readout time.
XL L LI 2N 30 XXX XXX
. . X 3 X | | X X B X
Photon pile-up: One single photon causes x(mx x(EEC] <xOBC]x [JEl]x
; ; ; ; X X X || X X B8 | X
multiple pixel activation LU <L TLT] > LTLL
1 2 3 4
N W ' Consequences:
’ — ' - Less counts at the PSF centre.
 FF Model L e T _ _
T O R = 13 3 = « Shifts the spectrum towards higher
- 0.5—2 keV obs—to—mod frac: s .
ST e i energies.
5 PR -

Pl Channel [eV]
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Selection of observations:

. Distinguish point sources:

. Observation Modes

. Filters
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Selection of point sources:

In order to automatically determine if an observation is of an extended
source or a point source the counts per second of two annuli around the
source were calculated and then the ratio of these two count-rates.

O,

[ .
Point source: ratio=[5% , 15%] Extended source: >X%

100 200
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Determination of counts per second:

R R T AR T B -5 |
(8] fv; Header of P0112090101M1U002MIEVLIDD00.FTZ[L] in fhome/joi [EMENE
File Edit Tools Help
Search for: expos ¥ Find Case sensitive? HNo
HTENSION= 'BINTABLE' / binary table extension
BITPIX = 8 / 8-bit bytes I
NAXIS = 2 f 2-dimensional binary table M ' Header of P0112990101M1U002ZMIEVLI0000.FTZI11 in /homeliaimeno: IMEE:
NAXISZ2 = 889311 / number of rows in tahlé File Edit Tools Help
PCOUNT = 0 / size of special data area
GCOUNT = 1 / one data group (required keyword) | Searchfor: expos 4 Find Case sensitive? MNo
TFIELDS = 12 / number of fields in each row
TI'YPEl = 'TIME x f time of the center Of t}le frame XMI-IEP;_25= '(FLhG & 0X2DUUUUU) =0 ;‘" UUT_DF_CCD_WII'IDUW
- ' ; g | XMMEA 26= ' (FLAG & 0x4000000) != 0' / OUTSIDE_THRESHOLDS
L o . { data format of field: 8-byte DOUEL | onri—Da” . (FLaG & 0x10000000) = 0° / ON BADROW
IMEA 29= ' (FLAG & 0x20000000) != 0' / BAD E3E4
- IMEA 30= ' (FLAG & 0x40000000) != 0' / UNDERSHOOT
Inumber of rows in tabld XMMEA EM= ' (FLAG & 0x766h0000) == 0' / Select good MOS events
. TELAPSE = 7.01493958202004E+03 / [s] Full time interval for the exposurs
DATAMODE= 'IMAGING ' / Instrument mode (IMAGING or TIMING)
TELESCOP= 'ZXMM 3 / XMM mission
INSTRUME= 'EMOS1 ! / EPIC MOS Instrument
0BS_ID = '0112990101' / Observation Identifier
EXP_ID = '0112990101002' / Exposure Identifier
DATE-0BS= '2003-03-29T15:56:21' / Start time of exposure

E
5

7.01493958202004E+03 / [s] Full time interval for the exposure

Once the number of events registered by the detectors and the
exposure time is known, the count rate is determined.
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Source coordinates determination:

Annuli extraction needs —*> PSF centre, position of the source in the detector.

000.FT2{0] i /Home/jg. [ENENEI)

File Edit Tools elp

First Attempt:

SAS task™ 2det Search for: 4 Find Case sensitj No
DATE-0BS= '2003-06-08T13:30:32' / Start time g posure
DATE-END= '2003-06-08T21:26:29' / End time eXposSure
OBS_MODE= 'POINTING' / Obse on mode (pointing or slev
REVOLUT = '640 : / 1te Revolution Number
I QBJECT = 'Eta Car ' sme of observed object
Header Sky Coordlnates S ER= 'Dr Fred Jansen' Name of observer

Ra_ 0D% 1.61266666500889F~02 / [deg] RA of target
DEC_OBJ = 265444 GgRTIN00E+0]1 / [deg] Dec of target

: po00000E+02 / [deg] RA of nominal boresight
A000000E+01 / [deg] Dec of nominal boresight
/ Exposure ID
/ Filter ID
ource of attitude data (AHF |RAF |1
anstructed orbit data used?
/ Rec3 ated signal propagation de
/ Dearee DWQEET-MET fit oolvnomial

001
'Thick '
' BHF '

Detector coordinais

DEC_OBJ = -5.96844444000000E+01 / [deg] Dec of targ® |
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Chosen Solution:

+ Work on the Generated Image

Find the centre of mass using
IDL software

<x> =f](x, y)xdxdy ) E: 1,

[ yydxdy D1,

_J{Gy)ydedy NI
[1Cayydxdy Y1,

(v

[~ Vs Sl SO Sl st sy

File Edit View Frame Zoom Scale Color Region WCS Analysis Help
File image.ds R e
Ohject GRS 1915405 N J
Value g
WCS J
Physical X Y J
Image X Y
Framel Zoom 2.000 Angle 0.000 4
file edit frame zoom scale color region wcs help
about open save image save fits save mpeg header print page setup exit
- .
e -':
o : a b
¥ . . J.
R
. - ", _'
cF D T
H 10 cosr
: S e
] J e A
<% " : File Color Width Property Font Coordinate Radius I :'i '_';.r'
. -.".:, -.I" e
1w 1 e
ELoT T
.|| Text At B
g R A
s
Center 3094397 297.577 physical :‘
Radius [11.7476 physical 3 o e
—
Apply Close
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PSF with pile-up

Chosen Solution: /\ a
Strong pile-up case )
Similar ratio as in the extended / \
source case. x
Avoid the identification of extended \
sources as strong pile-up inner annulus
observations /
l 1

; ] ]
ratio: >ndles = e

doubles

Extended source
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Determination of pile-up:

Ratio between the single events and double events in energy

band of 1keV to 1.8keV. (TBD)

Clean PSF: %s.,:z
doubles

singles
Pile-up '? BN
doubles

| d: 1.128 +/— 0.009

' FF Model

RAWY = 193.1

- 0.5—2 keV obs—to—mod frac:

s: 0.937 +/— 0.005

Pl Channel [eV]
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Next steps:

Sum up observations with clean PSF:
« Change position of source.
« Superposition.
* Normalize.

Summing up observations in different
pile-ups and comparison with clean
PSF:

MOS camera examples.
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