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1) Energy correction



OSA 9 correction based in IREM counters

IREM normalized cumulative count rate

ibis_irem_cal 0009.fits

1.0 ' ' | | T Lo
e
L o ,:;ji7;’iifi/'//’ _
= e
i T S / il
- I s
» : //) e P i
— //, /
0.8 | X ~
- f// S ~ |
| 1
L " - / / _|
‘ /r
i J»/ P i
'l - /
06 e . f/ |
- ] ,j\’ //( i
[ e C11_90M
L | | _ eV _
r//////////zir | /////
B , C C20_27MeV 2
| e
0.4 — o % _
_ joof S i
I | /f | C50_70MeV |
r/ |
- o ]
0.2 o | Csup130MeV —
B o -
st | C20_550MeV ————
B /j IR Cion 150-185MeV ———— 1
0.0 =" 7’/7:\)'/ _ ‘J | \ ! | \ \ \ ! !
1000 1500 2000 2500 3000

[JD

3500



OSA 10: PH gain-offset described as a function
of time (and RT), not using IREM counters

Gain evolution for different RT intervals
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60 keV channel

Temperature correction/ MDU

OSA 9: constant AT
between

modules assumed
Rev. 116, constant A T correction
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OSA 10: real MDU temperature
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511 keV
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Status

v'"New correction developed in IDL
v Implemented in OSA
v'Validation between IDL/OSA codes done
*TO DO:
Olow threshold correction (see next section)

OAREFs, to be produced by Lorenzo with our
input (Crab spectra for all the mission)



2) Low Threshold

LT correction:
IDL => make_ LT b3D.pro
OSA =>ii_shadow_build
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normalized counts s keV-1
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Transformation of Energy Low Threshold (E_LT) into Pulse Height (PH) in
make LT b3D

. Black: OSA9-IDL equation
PH=gain0*(gs*(E_LT-olut2)-o0s/2.)+offset0

But isgri_energy and make_LT_b3D are not
coherent.

*  Red: OSA9-IDL with sign «+» for off _scale in
make LT b3D

9F  IREM-off_scale ] PH = gain0*(gs*(E_LT-olut2)+os/2.)+offset0
r  IREM+off_scale ]
New energy correction

0:...1...|...|...|...'
12 14 16 18 20 22

E_LT PH = gain0*(E_LT*gs+os)+offset0

*  Blue: OSA10 LT with new energy correction

. Parameters definition:
gain0,offset0: energy drift correction law < 50 keV
gs,os: final gain,offset scale
olut2: offset after LUT2 application (only OSA9)
values changed between OSA9 and 10



Transformation of Energy Low Threshold (E_LT) into Pulse Height (PH) in
make LT b3D

10F  |REM-off_scale
. IREM+off_scale
New energy correction

(0] M B I B B

12 14 16 18 20
E_LT

v'No problem with new energy
correction in OSA10

v'Also present in OSA9 but hidden
by the wrong sign in front of « os »

v'But the low threshold applied is...

too low

22

Black: OSA9-IDL equation
PH=gain0*(gs*(E_LT-olut2)-o0s/2.)+offset0

But isgri_energy and make_LT_b3D are not
coherent.

Red: OSA9-IDL with sign «+» for off_scale in
make LT b3D

PH = gain0*(gs*(E_LT-olut2)+o0s/2.)+offset0

Blue: OSA10 LT with new energy correction

PH = gain0*(E_LT*gs+os)+offset0

Parameters definition:

gain0,offset0: energy drift correction law < 50 keV
gs,os: final gain,offset scale

olut2: offset after LUT2 application (only OSA9)
values changed between OSA9 and 10



Goal: determine true LT function



Goal: determine true LT function

1. Obtain Crab spectrum using OSA without the LT correction

Rev. 0102 (Black=With LT Red=No LT applied)
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Goal: determine true LT function

1. Obtain Crab spectrum using OSA without the LT correction

Rev. 0970 (Black=With LT Red=No LT applied)
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Goal: determine true LT function

2. simulated Crab spectrum: model broken PL
=2.1, E, =100 keV, [,=2.3, Norm(1 keV)=10 ph cm-?s-tkeV-!
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Goal: determine true LT function

2. simulated Crab spectrum:
model + ARF (MC simulation, P. Laurent) in Xspec
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Goal: determine true LT function

3. LT function = OSA Spec. / Simulated Spec.

Crab (Black=Simul Red=0102 Blue=0970)
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Goal: determine true LT function

3. F(E,LT,0)=0.5(1 —I—e'rf(E\/_QiT)) =1 O.5erfc(E\/_§iT))

1.5 LT function OSA: Threshold=18.00 6=2.37
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=0SA/Simul
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Fit results

Crab Rev.0000-0099

------------ F=0.5*( 1 + erf( X—X0 / sgrt(2)*Sigma } )

0043 (X0,sig)=18.43,2.04 / (X0,sig,Peak)=19.18,2.73,1.20
. 0044 (X0,sig)=18.52,2.01 / (X0,s{g,Peak)=19.28,2,73,1.21

- === F=0.5"Peak*( 1 + erf( X-X0 / sqrt{2)*Sigma ) ) .
E ﬂ‘ﬂ N/\>=\ r:Ot:t\}:tO:r:tr\/} @E
C o1 N (T R =
: Vall :
: AN 0039 (X0,sig)=18.30,1.96 / (X0,sig,Peak)=18.98,2.63,1.19 .
n 5 ¥ 0040 (X0.sig)=18.14,1.96 / (X0,sig,Peak)=18.93,2.71,1.22 =
C Pt 0041 (X0,s5ig)=18.76,2.10 / (X0,sig,Peak)=19.57,2.86,1.21 ]
C 0O@® e 0042 (X0,sig)=18.38,2.05 / (X0,sig,Peak)=19.10,2.73,1.20 -

Simul +
0039 x
0040 x
0041 x
0042 x
0043 %
0044 %

“IIIIIIIIIIIIIIIIIII

|

15 20 25 30 35
energy [keV]
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Fit results

Crab Rev.0100-0199

------------ F=0.5*( 1 + erf( X—X0 / sgrt(2)*Sigma } )
——————— F=0.5"Peak*( 1 + erf( X-X0 / sqrt{2)*Sigma ) }

=17.94,211/
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( X0,sig,Peak)=18.71,2.87,1.20
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‘ 0126 (X0,sig)=18.10,2.16 / (X0,sig,Peak)=19.02,3.02,1.24
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Fit results

Crab Rev.0200-0299

------------ F=0.5%( 1 + erf( X-X0 / sqrt(2)*Sigma ) ) .
——————— F=0.5"Peak’( 1 + erf( X-X0 / sqrt(2)*Sigma ) ) -
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Fit results

Crab Rev.0300-0399

------------ F=0.5"( 1 + erf( X-X0 /sqrt(2)*Sigma ) )
——————— F=0.5"Peak™( 1 + erf( X-X0 / sqrt{2)*Sigma ) }
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0500 (X0,sig)=17.15,2.07 / (X0,sig,Peak)=18.08,3.09,1.23
336 0352 (X0,sig)=17.62,1.98 / (X0,sig,Peak)=18.63,3.04,1 .27
86 658“ 0365 (X0,sig)=17.44,1.86 / (X0,sig,Peak)=18.43,2.91,1.27
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Fit results

Crab Rev.0400-0499

------------ F=0.5*( 1 + erf( X-X0 / sqrt(2)*Sigma } )
——————— F=0.5"Peak™( 1 + erf( X-X0 / sqrt{2)*Sigma ) }
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Fit results

Crab Rev.0500-0599
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Fit results

Crab Rev.0600-0699
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Fit results

Crab Rev.0700-0799
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Fit results

Crab Rev.0800-0899

------------ F=0.5"( 1 + erf( X—X0 / sgrt(2)*Sigma } )
——————— F=0.5"Peak™( 1 + erf( X-X0 / sqrt{2)*Sigma } )
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Fit results

Crab Rev.0900-0999
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Fit resu
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Fit results total
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ISGRI low threshold settings
=> we must apply the energy drift correction
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Mean LT settings with energy drift correction (blue)
Comparison with the fitted LT
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Mean LT settings with energy drift correction (blue)
Comparison with the fitted LT
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Low Threshold fit [keV]
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Low Threshold fit [keV]
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Status

v'"New correction developed in IDL
v Implemented in OSA
v'Validation between IDL/OSA codes done
*TO DO:
olow threshold correction is underestimated:

v'Suggested correction:

New LT =412 + 0.9 x LTDyittCorrected o= 2.83

OARFs: to be produced by Lorenzo with our input (Crab
spectra for all the mission)



