SCI-ON Calibration



SCIl-on summary

Gain
(CTI. Trail, etc.)

RMF
(line spread func.)

Normal FI *Obs. until Feb. 2007 Same as that for just
/Burst —OK after the launch.
*Obs. After Feb. 2007 Recent data suggest an
—Time evolution is under aggltl\anal width of
study. The study will be © )
completed by Jan. 31. RMF will be upgraded by
Bl Same as ﬁ.n' ol
1/4 window | Fl Same as for the normal mode, | Same as for the normal

but recent data suggest a
slightly lower gain.

mode.

Bl

Same as FI.




SCIl-on Charge Transfer Inefficiency (CTl)

The SCI makes the positional dependence of the CTI
complicated. (“The saw-tooth structure”).
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« With the CTI correction, the positional dependence until 2007
Feb. is less than 5eV @ 5.9 keV

« Positional dependence in the low energy band (~1keV) is probably
OK but not checked well.

« Positional dependence after 2007 Feb. is less than 8eV@5.9keV.



SCIl-on Gain

« Checked by the cal source (55Fe), Peruses cluster, 1C443
and EO0102.

Inaccuracy of the energy scale until 2007 Feb.
Is less than ~10eV.
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* The accuracy of energy scale after 2007 Feb. is being
studied now.



SCIl-on RMF

RMF ~ (line spread function) X (quantum efficiency)

« Current RMF is the same as that for just after the launch.
« 55Fe line in Sep. 2006 suggests an additional width of 30eV
(1sigma) for all sensors.

* Now the study is going on, and CALDB will be updated by
Jan. 31.



SCIl-on 1/4 window option gain

55Fe line of the SCI-on window option (1/4win) shows
lower gain: Fl ... 10 eV, Bl ... 50 eV
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1625 —
XISO

1620
R S oo'ovr.“
S *
Ly 1610 10 eV
()]
51605

.y @ full window SCl-on

% 1/4 window SCl-on

1595

480 490 500 510 520 530 540 550 560

day

1620
P ‘. ‘.
B1615 ¢ et ® o%o
jg = @- _
2
L1610
o) 50 eV
-
"= 1605

1600 #

1595 |

480 490 500 510 520 530 540 550 560

day



SCI-OFF Calibration



SCI-off summary

Gain RMF
(CTI, trail etc.) (line spread function x QE)
Normal FI *Obs until July, 2006
/Burst —OK OK
*Obs after July, 2006
—Not good. CALDB will
be upgraded by Jan.
Bl | -0bs3dntil July, 2006 OK
—Gain is slightly low
*Obs after July, 2006
—Not good. CALDB will
be upgraded by Jan.
1/4 window | FI Gain%-slightly low. Same as for the normal mode.
Bl Same as Fl.

2x2 data suggest lower gain than that of 5x5 or 3x3.




SCl-off Gain
+ Checked with the ¥
calibration source |
(55Fe; 5.9keV) g
 FI:inaccuracy ~5eV
until 2006/07. L
Afterwards gradually "ok
increased in XIS3 and | ¢
rapidly decreased in
XIS0 and XIS2. i
» Bl: systematically i
higher in ~10eV until < gl
2006/07.
Afterwards gradually A
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SCl-off Resolutio
)
+ Checked with
55Fe 3
 Less than 170eV  *
(FWHM) until :f
July 2006 for all  °
* Increase after u
~ 300eV in April E
2007. ﬁ
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Status of SCI-off calibration

* Data observed until July 2006

— Gain of Bl is slightly high.
— Gain of window option is low.

« Data observed after July 2006

— Current calibrations are not good. This is because
the CALDB values (CTl, gain etc.) are calculated
by extrapolating previous trends.

— CALDB will be upgraded by Jan. 31.
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SCI-off 1/4 window gain

55Fe line of the SCI-off window option (1/4win)
shows lower gain: Fl ... 70 eV, Bl ... 110 eV
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*Gain of the 2x2 data is lower.
*There is time evolution.

Since there are few data obtained with the 2x2 mode, the calibrations
about 2x2 will be upgraded after completing the calibrations for the
3x3/5x5 mode.




Timing



CALDB of the Timing mode

 Calibrations are still not good. The current
CALDB values (gain, resolution etc.) for the
timing mode are still those measured with
ground experiments before the launch.



Timing of the Timing mode

Detect pulsation from Crab (29.7Hz) and Her X-1(0.81Hz).
No significant deviation from the HXD PIN.
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Timing of the normal full window

4 bursts from A1742-294

XIS 2-8keV

XIS B=10keV

HXD 12-15 keV
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HXD 12-15 keV

Start Time 14172 12:42:13:270  Stop Time 14172 14:534:45:270

Bintime: .000
T T T T T T T T T
60 - i .
40 i
L L
0 - -
—_— ]
0 f f f f f } f } f
41 4{_ .
[ + -
L _|_|_
i = e S S s Sl S
4 L i
2 :’_ _|_ g
LR — -
Li] 1 1 1 1 1 1 1 1 1
5600 5610 5620 5630| 5640 5650 5660 5670 5680 5690 5700
Time {5}
Start Time 14172 2:16:57:679  Stop Time 14172 4:06:33:670
Bintime:  3.000
60 T T T T
—H—
40 L i
L .
20 - N .
L —_—t —_—— —_—
0 f f } }
4+ 4‘_ .
2 - m
— 1 _._
0k . | . | . f —
£ T
ey | T -
[i] E n 1 n 1 n 1 n 1 n
3600 362 3640 3660 3680 3700
Time {5}

XIS 28 keV

XIS 10 keV

HXD 1215 keV

XIS 2-RkeV

XIS B—10keV

HXD 1215 keV

80 T T T T
60 | -1 .
L
40 k- —_— _
.
—_— —_—t
20 —
0 i : I I
5 _{ 4
il i
2 [ —— ]
_'_ _'_
0 Py : P
o T -
I —+ ]
. -
0 . 1 . 1 I . I .
2500 2520 2540 2560 2580 2600
Time (z)
Start Time 14172 0:00:21307  Stop Time 14172 2:16:45:307
Bintime: 2000 s
80 ——
60 | — ]
.
w [ . ]
0 —
0 —
6 _’_ -
s —+ -
2 L — i
_|_—|——|—_|_
0 —
AN i
4L —|— .
2l = ]
1 + 1 —t— 1 1 1 _]

0
4550 4560 4570 4580 43590 460

Tmme (=)
Start Time 14172 2:16:37:67¢  Stop Time 14172 4:06:33:679

1 1
0 4610 4620 4630 4640 4650

No significant deviation from the HXD PIN.



Timing of the window mode

» Before ver 2.0
—1/4 win ... T(HXD PIN) = T(XIS) + 6 sec
—1/8 win ... T(HXD PIN) = T(XIS) + 7 sec
* From ver 2.0
— The deviations are corrected.



XIS FTOOLS

xiscontamicalc -- Calculate contaminant
xiscoord -- Calculate coordinates

xisexpmapgen -- Create a detector mask image and an exposure
map

xisgtigen - Write GTI for selecting data without saturation
xispi -- Calculate Pl and grade values from PHAS
xisputpixelquality — Fill the STATUS column

xisrmfgen -- Create the RMF

xissimarfgen -- Calculate the ARF using the XRT ray-tracing
simulator

xissim -- Generate a simulated XIS event file using the outputs of
mkphlist

— mkphlist -- Photon list generator for xissim
xistime — Calculate event time
xisucode -- Assign the micro-code related keywords



