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Abstract

We report on the spectral cross-calibration results of the Konus-Wind, the Suzaku/WAM, and the Swift/BAT
instruments using simultaneously observed gamma-ray bursts (GRBs). This is the first attempt to use simultaneously
observed GRBs as a spectral calibration source to understand systematic problems among the instruments. Based
on these joint spectral fits, we find that (1) although a constant factor (a normalization factor) agrees within 20%
among the instruments, the BAT constant factor shows a systematically smaller value by 10%—-20% compared to
that of Konus-Wind, (2) there is a systematic trend that the low-energy photon index becomes steeper by 0.1-0.2
and Epc.x becomes systematically higher by 10%-20% when including the BAT data in the joint fits, and (3) the
high-energy photon index agrees within 0.2 among the instruments. Our results show that cross-calibration based
on joint spectral analysis is an important step to understanding the instrumental effects that could be affecting the

scientific results from the GRB prompt emission data.
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1. Introduction

Precise measurements of prompt emission spectra of
Gamma-Ray Bursts (GRBs) is essential for understanding the
physics of relativistic shocks. For instance, the peak energy in
the observed prompt GRB v F, spectrum (£ ,¢,x) is believed to
correspond to the critical energy of synchrotron radiation from
accelerated electrons with a minimum Lorentz factor (e.g., Sari
et al. 1998). The burst bolometric fluence, which requires an
accurate measurement of the broad-band spectrum to calcu-
late, reflects the total radiated energy in the prompt emission
phase. Moreover, the power-law photon index below Ejcai
can be used for testing whether the origin of the emission is
indeed synchrotron (e.g., Preece et al. 1998). Similarly, the
power-law photon index above Ej,cak should inform us about

the power-law index, p, of electrons [N(y.) « y.’] in the
framework of the synchrotron shock model (e.g., Sari et al.
1998; Kaneko et al. 20006).

Additionally, several empirical relationships based on Epcax
have been proposed. They are (A) the correlation between
Epcax in the GRB rest frame (E;re;k) and the isotropic radi-
ated energy (FEiso), the so-called E ;"C Eiso (Amati) relation

eak ™
(Amati et al. 2002; Amati 2006), (B) the correlation between
the E7 ¢, energy and the collimation-corrected energy (E,),

eak
the so-called Egg‘;k—Ey (Ghirlanda) relation (Ghirlanda et al.
2004), (C) the correlation between E*¢, | Ei,, and the achro-

peak?
matic break time in the afterglow light curve (#;c;) (Liang

& Zhang 2005), (D) the relationship between E®'°. and the

peak

isotropic peak luminosity (L2 ), the so-called E;’;k—L?Szak
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(Yonetoku) relation (Yonetoku et al. 2004), and (E) the correla-
tion between Liiak, E® - and the time scale of the brightest
45% of the background subtracted counts in the light curve
of the prompt emission (Firmani et al. 2006; Rossi et al.
2008). However, there is much discussion as to whether
these empirical relationships reflect the fundamental physics
of GRBs, or are due to instrumental effects (e.g., Cabrera
et al. 2006; Butler et al. 2007; Sato et al. 2007; Ghirlanda
et al. 2007). Measurements of the broad-band GRB spectra
by multiple GRB instruments is a necessary step to understand
any instrumental effect on these empirical relations.

Swift (Gehrels et al. 2004) is providing more details for
understanding GRBs (e.g., Zhang 2007). However, because
of the narrow energy band of the Burst Alert Telescope (BAT:
15-150keV: Barthelmy et al. 2005) aboard Swift, very limited
information about the spectrum of the prompt emission is
available from the BAT data alone. The Wide-band All-sky
Monitor (WAM: 50-5000keV: Yamaoka et al. 2009), which is
the active shield of the Hard X-ray detector (HXD: Takahashi
et al. 2007; Kokubun et al. 2007) aboard Suzaku (Mitsuda
et al. 2007), has also been detecting Swift GRBs. The WAM
has very large effective area from 300keV to 5 MeV (400 cm?
even at 1 MeV), where BAT has no sensitivity. The Konus-
Wind instrument (Aptekar et al. 1995), which has been on-orbit
since 1994 collecting spectral and temporal data from GRBs,
has also been detecting Swift GRBs and providing information
about the spectral properties of Swift GRBs using its broad-
band energy coverage (10—10000keV).

In this paper, we report on the cross-calibration effort
of the energy response for Konus-Wind (hereafter KW),
Suzaku/WAM (hereafter WAM), and Swift/BAT (hereafter
BAT), using simultaneously observed GRBs. Each instrument
has its own pros and cons for calibrating its energy response.
For instance, the BAT uses the Crab nebula as a standard
source to calibrate its energy response using its imaging capa-
bility. On the other hand, there is an uncertainty in the energy
response for a source which has a hard spectrum, such as
a GRB, due to the lack of a known steady bright hard X-ray
source with a similar spectrum as GRBs. The y-ray instru-
ments without an imaging capability, such as WAM, require
the Earth occultation technique to collect a special set of the
data to calibrate their energy response using a steady source
like the Crab.! However, their instruments have a much simpler
energy response compared to that of an imaging detector, such
as the BAT. This work allows us to compensate the weak points
in the spectral calibration of each instrument by combining the
data, and to understand the systematic uncertainty of the energy
response when using GRBs as the spectral calibration sources.
The paper is organized in the following manner. In section 2,
we describe the instrumentation of KW, WAM, and BAT. In
section 3, we summarize the GRB samples used in this cross-
calibration work and the methods of analyzing the data of each
instrument. We show the results in section 4. Our conclusions
are summarized in section 5. The quoted errors in this work are
at the 90% confidence level, unless otherwise stated.

' Since the Wind spacecraft is at distances of 1-7 light-seconds from Earth,
it is not possible to use the Earth occultation techniques to collect the data
of a steady source.

T. Sakamoto et al.

[Vol. 63,
102 E T IIIIIIII T IIIIIIII T IIIIIIII IE
10’ = -
- 511 keV .
% 10° = =
X - 1460 keV E
%) C ]
2 |
S 3
@] - -
O - ]
107 = =
10'3 11 lllllll 11 lllllll 11 lllllll 1
10 100 1000 10000
Energy (keV)

Fig. 1. Background spectrum of the Konus-Wind instrument.

2. Instruments
2.1. Konus-Wind

The KW is a y-ray spectrometer designed to study temporal
and spectral characteristics of y-ray bursts, solar flares, SGR
bursts, and other transient phenomena in a wide energy range
from 10keV to 10 MeV. It consists of two identical omnidi-
rectional Nal(Tl) detectors (S1 and S2) one of which points
toward the south ecliptic pole, thereby observing the south
ecliptic hemisphere (S1); the other observes the north ecliptic
hemisphere (S2). Each detector has an effective area of ~ 80—
160 cm?, depending on the photon energy and incident angle.
In interplanetary space far outside the Earth’s magnetosphere,
the KW has the advantages over Earth-orbiting GRB moni-
tors of continuous coverage, uninterrupted by Earth occulta-
tion, and a steady background, undistorted by passages through
the Earth’s trapped radiation.

The instrument operates in two modes: waiting and trig-
gered. In the triggered mode 64 spectra are measured in two
partially overlapping energy ranges with nominal bounds 10—
750keV (PHA1) and 0.2-10MeV (PHA2). Each range has
63 channels. The first four spectra are obtained with a fixed
accumulation time of 64 ms. For the subsequent 52 spectra, the
adaptation system determines the accumulation times which
can vary from 0.256 to 8.192s. The last 8 spectra are obtained
in 8.192s each. As a result the minimum duration of spec-
tral measurements is 79.104 s, and the maximum, 491.776s.
Due to degradation of the photomultiplier tubes, the overall
energy range has shifted to ~20keV-14MeV at the present
time. Further details can be found in Aptekar et al. (1995).

The instrument calibration is described in Terekhov et al.
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Fig. 2. WAM Crab spectra obtained by the Earth occultation technique. Top panel shows the data integrated for about one day. The Crab incident angle
is about 20° from the WAM 0 detector. Bottom panel is the three-year integration data. All of the data with incident angles smaller than 30° from the
normal direction of each detector are added. The energy response is averaged over each incident angle, weighted by the number of occultations. The
spectrum above 100 keV from one-day integration data is well-fitted by a single power-law model with a photon index of 2.16 £ 0.27; its energy flux in
the 100-500 keV band is (9.9J_r11:§) x 10 %ergem=2s~! (y2/d.o.f. = 6.96/5). For the three-year integration data, the spectrum is also well fit by a single

power-law with a photon index of 2.23 +-0.09, and its energy flux in the 100-500 keV band is (9.01';)"? ) x 107%cm™2 s~! by adding 7% systematic errors

for all PHA channels (y2/d.o.f. = 11.79/10). (Color online)

(1998). The detector response matrix (DRM), which is a func-
tion only of the burst angle relative to the instrument axis,
is computed using the GEANT4 package (Agostinelli et al.
2003). The last version of DRM contains responses for
225 photon energies between SkeV and 16 MeV on a quasi-
logarithmic scale for incident angles between 0° and 90° with
a step of 5°. The energy scale is calibrated in-flight using
1460keV line of “°K and the 511keV annihilation line (see
the background spectrum shown in figure 1).

The KW has been detecting GRBs in the triggered mode
at a rate of ~ 125 per year. It has detected 100 triggered
GRBs simultaneously with Swift-BAT with an average rate of
20 bursts per year.

2.2, Suzaku/WAM

The WAM is a large and thick BGO active shield for the
Suzaku HXD. The WAM consists of four perpendicular walls,
references as WAM 0 to 3, each with a geometrical area of
~800cm?. The nominal energy range is 50-5000keV, but
depends on the gain of the photo-multipliers. The field of
view is about half of the sky. Since the Suzaku launch on
2005 July 10, the WAM has been working nominally, and
has been detecting GRBs at a rate of 140 per year including
both triggered and un-triggered events. The coincident rate
with the KW and the BAT triggers is ~70 and ~ 14 per year,
respectively.

There are two kinds of the WAM data for GRB analysis:
transient (TRN) data and burst (BST) data. The BST data will
be available only when the GRB trigger is produced by an on-
board trigger system. The TRN data has 1 s time resolution and
55 energy channels for any time, while the BST data, for 64 s
(from 8 s before to 56's after a GRB trigger), has both 1/64 s
time resolution and 4 energy channels, and 1/2s time reso-
lution and 55 channels. The WAM is inside the spacecraft,

hence, incident y-rays suffer from heavy absorption due to
other satellite materials. Therefore, the WAM response is very
complex, and heavily dependent on the incident angles. We
constructed a Suzaku mass model using GEANT4 (Agostinelli
et al. 2003), and verified the Monte-Carlo simulation results
by a comparison between the pre-launch calibration data
and the experimental data taken during in-flight calibrations
for certain directions.

In the in-flight calibration, we calibrated the gain drift of the
detectors after every SAA passage using the 511keV annihi-
lation line (Yamaoka et al. 2009). For the energy response,
the Crab spectrum obtained by the Earth occultation technique
was used to verify the energy response. Figure 2 shows exam-
ples of the Crab spectra. We found that the WAM Crab spec-
trum is well fit by the single power-law model with a photon
index of ~2.1. The energy flux in the 100-500keV band is
~1 x 1078 ergecm™2s~!. This is roughly consistent with the
value reported by other y-ray instruments (e.g., Sizun et al.
2004). However, in this Crab calibration, it is difficult to
calibrate the energy response above several hundred keV for
various incident directions. This is because the exposure time
of the Crab data for a certain direction by this technique is
strongly limited by the fact how long the satellite can keep the
same attitude (typically a day). Therefore, a GRB would be
a suitable source to calibrate the energy response for various
incident angles, and also, up to a higher energy range than the
Crab. One can find a detailed description of the Crab calibra-
tion and the Earth occultation technique of the WAM data in
Kira et al. (2009).

2.3.  Swift/BAT

The BAT is a highly sensitive (the effective area including
the mask modulation is ~ 1400cm? at 50keV on-axis),
large field of view (FOV) (2.2sr for > 10% coded FOV),



218

T. Sakamoto et al.

Table 1. GRB trigger time of each instrument.*

GRB Ty (KW) T, (BAT) T, (WAM)
051008  2005/10/08 16:33:20.762  16:33:21.316  16:33:17.470
051221A  2005/12/2101:51:12.976  01:51:15.868 01:51:15.888
060105  2006/01/05 06:49:04.371  06:49:27.446  06:49:25.696
060117  2006/01/17 06:49:57.852  06:50:01.599  06:50:00.572
0601247 2006/01/24 16:04:13.894  15:54:51.825  16:04:10.646
060502A  2006/05/02 03:03:33.119  03:03:32.144  03:03:31.501
060813 2006/08/13 22:50:21.576  22:50:22.685  22:50:24.295
060814  2006/08/1423:02:34.447 23:02:19.035 23:02:17.783
060904A  2006/09/04 01:04:13.821  01:03:21.201  01:04:09.040
060912  2006/09/12 13:55:57.788  13:55:54.144  13:55:55.435
061006  2006/10/06 16:45:26.896  16:45:50.510  16:45:27.638
061007  2006/10/07 10:08:09.344  10:08:08.812  10:08:05.628
061222A  2006/12/22 03:30:14.682  03:28:52.110  03:30:13.420
070328  2007/03/28 03:53:49.993  03:53:53.155 03:53:46.348

[Vol. 63,

* Times are all in UT.

 The BAT triggered on the weak precursor, whereas the KW and WAM triggered on the

main part of the burst which is ~560 s later.

coded-aperture telescope that detects and localizes GRBs in
real time. The BAT detector plane is composed of 32,768
pieces of CdZnTe (CZT: 4 x 4 x 2 mm), and the coded-aperture
mask is composed of ~ 52000 lead tiles (5 x 5 x 1 mm) with
a 1 m separation between the mask and the detector plane. The
energy range is 14-150keV for imaging or mask-weighting,
which is a technique used to subtract the background based on
modulation resulting from the coded mask, with a non-coded
response of up to 350 keV. Further detailed descriptions, refer-
ences and the in-orbit calibration status of the BAT can be
found in the BAT1 GRB catalog (Sakamoto et al. 2008).

The important update on the spectral calibration of the
BAT since the BAT1 GRB catalog has been published is
understanding the problem concerning energy response above
100keV. The BAT team investigated the ground calibration
data more deeply, and found that the mobility-lifetime prod-
ucts of electrons and holes (u7) that determine the character-
istics of an individual CZT detector (Sato et al. 2005; Suzuki
et al. 2005) have to be 1.7 larger than those originally deter-
mined. After updating the .t values, the BAT team confirmed
that the adjustment that we were applying to reproduce the
canonical Crab spectrum? above 100keV is no longer needed.
Therefore, the BAT team reduces the systematic error above
100keV to a flat 4% (previously, the systematic error was 4%
at 100keV, and then increased to 12% at 150keV; see figure 2
of Sakamoto et al. 2008). The Crab data and the GRB data
have been re-analyzed using the updated energy response and
applying the new systematic error vector. The spectral shape
and the flux agree within the systematic uncertainties, which
are mainly due to the off-axis response, to previous results
(within ~ 5% in the photon index and within ~ 10% in the
flux from the canonical Crab spectrum). These changes in the
energy response and the systematic error are available to the
public (CALDB 20081026).

2 The Crab canonical spectral parameters in the BAT energy range are —2.15
for the photon index and 2.11 x 108 ergecm 2 s~! for the flux in the
15-150keV band.

Another important update is related to the gain change of the
detectors. The BAT team has recognized shifts of peak ener-
gies in spectra from the on-board 2*! Am tagged source towards
lower energies. An analysis of four years of on-board 2*' Am
spectra shows that the shift is about 2.5keV for the 59.5keV
peak. The BAT team also noticed that the Crab data on 2009
January 21-23 shows a systematically steeper photon index of
0.05, and also a lower flux of about 5% compared to previous
years. Motivated by these results, the BAT team has devel-
oped new calibration files to store information (coefficients
to convert from PHA channel to energy) to correct this gain
change as a function of time. After applying the new gain
correction, the scatter of the 59.5keV line energy is ~0.1keV
over the four-year period. Furthermore, no systematic trends in
the photon index and the flux have been seen in the Crab data
in 2009 by applying this new gain correction. The BAT team
is planning to provide new calibration files every 6 months to
correct for additional gain drifts as they may occur.’

The results of the Crab spectral analysis based on these latest
in-orbit calibrations are presented at Sakamoto et al. (2010).
We have used the updated energy response and the systematic
error, and also the spectral file by applying the new gain correc-
tion for this cross-calibration work.

3. Analysis

We have selected 14 GRBs that were simultaneously
detected by all three instruments, and also have sufficient statis-
tics to perform spectral analysis. We extracted 36 spectra to do
joint analysis. Table 1 gives the GRB samples in this work
and the trigger time of each instrument in UTC in the form
of YYYY/MM/DD hh:mm:ss.sss, where YYYY is year, MM is
month, DD is day of month, ik is hour, mm is minute, and
ss.sss is second with three decimals. Table 2 gives the GRB
position in the sky from the BAT data (Sakamoto et al. 2008)

3 The calibration files will be available to the public in 2010 or early 2011.
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Table 2. GRB sky position information from the BAT instrument, the incident angle of GRBs, and the WAM detector ID number used in the analysis
for WAMgp1 and WAMsp2 pair.®

GRB Position (°) Incident Angle (°) WAM Det ID
(RAj2000, Decyoo00) KW (0) BAT (0, ¢) WAM (0, ¢) WAMsp1  WAMgpo

051008 (202.865, +42.103) 46.9[S2] (44.0, —28.7) (130.3,133.5) 0 3
051221A  (328.715,+16.888) 27.7[S2] (36.6,—178.6) (148.2, 16.9) 0 1
060105 (297.485, +46.356)  65.2[S2] (42.9, +20.8) ( 5.7,145.6) 0 3
060117 (327.912,-59.982) 43.5[S1] (50.1,—159.0) ( 63.8, 30.8) 0 1
060124 ( 77.097,+69.727) 46.6[S2] (37.8,—158.3) (134.5,215.3) 2 3
060502A  (240.937, +66.604) 78.6[S2] (34.9,—131.8) (117.0,174.4) 3 —
060813 (111.890, —29.844) 39.0[S1] (34.3,—118.4) ( 72.1,129.0) 0 3
060814 (221.338,+20.591) 55.4[S2] (28.1, +28.5) ( 73.4, 22.6) 0 1
060904A  (237.731,+44.984) 27.6[S2] (13.7,+132.6) ( 93.7,161.3) 0 3
060912 ( 5.285,420.971) 72.9[S2] (33.2,+125.7) (116.4,274.1) 2 —
061006 (110.998,—79.195) 13.9([S1] (33.6, —20.2) ( 55.1,199.8) 3 —
061007 ( 46.299, —50.496) 27.0[S1] (36.1,+109.8) ( 91.8,197.7) 2 3
061222A  (358.254, 46.524) 47.6[S2] (28.0,—136.1) ( 36.6,249.3) 2 3
070328 ( 65.113,-34.079) 35.7[S1] (39.6,—167.9) ( 92.1, 17.5) 1 —

* The KW detector which triggered on the GRB is shown in square brackets in the incidnet angle column of the KW.

and the incident angles of GRBs for each instrument in the
unit of degrees. In tables 3 and 4, we summarize the energy
fluence and the 1-s peak energy flux measured by KW, WAM,
and BAT for those samples. Table 5 gives the spectral time
intervals in the start time from the trigger time, fsart, and the
stop time from the trigger time, fsop, in units of seconds (the
trigger time of each instrument is shown in table 1). Since the
KW spectral data are binned by the flight software in a time-
variable manner, we adjusted the BAT and the WAM spec-
tral intervals to that of the KW. To determine the same time
region with the KW spectrum, we calculated the arrival-time
difference of the GRB photons from the spacecraft to the Earth
center (Time of flight: ToF) for each instrument. The ToFs of
each instrument are shown in the last three columns of table 5
in units of seconds.

During the process of finding the spectral time interval,
we tried to select at least one region for each burst where
the Swift spacecraft is not slewing. Since the current BAT
energy response generator, batdrmgen, performs its calcu-
lations for a fixed single incident angle, it is necessary to do
joint spectral fits for a time interval when the BAT data are
not affected by the spacecraft slew. For time intervals that
include the spacecraft slew in the BAT data, we used the aver-
aged energy response. The procedure for creating the aver-
aged BAT energy response is as follows: We created the energy
response for every 5 s period while taking into account the posi-
tion of the GRB in detector coordinates. We then weighted
these energy responses by the 5s count rates and created the
averaged energy response. The spectral intervals that contain
the spacecraft slew in the BAT data are indicated by the super-
script “S” in the 2nd column of table 5.

The joint spectral fits are performed by xspec (ver. 11.3.2).
The spectrum was fitted by a simple power-law (PL) model,

PL

E o
E)=K{j| =
J(E) ‘00(100kev) ’

PL

ey

where oF™ is the power-law photon index and K is

the normalization at 100keV in units of photonscm2s~'keV~!,
by a cutoff power-law (CPL) model,

CPL
—EQ CPL
xp [w} @)
Epeak

E) = KCPL

where «“FL is the power-law photon index, Epeay is the peak

energy in the vF, spectrum and K I%EL is the normalization at
100keV in units of photonscm™?s~!keV~!, and by the Band
function (Band et al. 1993),

i (sameey ) =)
"\ 100keV ) “P| ™ Epeur
E<|:(a_:B)Epeak:|
2+aw)
S(E)= .
(o — B) Epeak

a—p E B
K P S
1|:(2+a)100keV:| (IOOkeV)

[%}
2+

where « is the low-energy photon index, § is the high-energy
photon index, Ejc.x is the peak energy in the vF, spec-
trum and K; is the normalization at 100keV in units of
photonscm™2 s~ keV~!. We multiply the model by a constant
factor to understand the calibration uncertainties among the
instruments. The constant factor for the KW data was fixed
to 1, and the constant factors of the BAT and the WAM were
kept as free parameters. However, we fixed the BAT constant
factor to 1, and kept the WAM constant factor as a free param-
eter in the case of the BAT and WAM joint fit. Other spectral
parameters, such as the photon indices, Epcak, and a normal-
ization were the same for all instruments. If a GRB had been
observed by two WAM detectors, we used both data in the
joint fit analysis. We call WAMgp; and WAMgp, for each
detector throughout the paper. The actual detector ID number
of WAMgsp; and WAMgps are summarized in table 2.

3)

E >
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Table 3. Energy fluence measured with KW, WAM, and BAT in their full energy band.*

GRB SKW(20-10000keV)

SWAM(100-1000ke V)

[erg cm 2]

SBAT(15-150keV)
[erg cm 2]

[erg cm 2]
051008 52730 %107
051221A 3471 0% x107°
060105 (7.9+£0.3) x 10~°
060117 (3.1+£0.2) x 107°
060124 31708 %107
060502A 3871 j2 x107°
060813 187 03 x107°
060814 377 56 x 107
060904A 13707 x107°
060912 571 12 x10°°
061006 37T 0% x107°
061007 (2.6+0.2) x 1074
061222A 347102 x107°
070328 797 17 x 107

(2.8540.08) x 1073
(1.5 £0.1) x107°
(5.0 £0.5) x 107
(1.54+0.07) x 107>
(7.8 £0.9) x 107°
(2.7 £0.5) x10°°
(1.0040.05) x 1073
(2.5 £0.1) x107°
(6.3 £0.7) x107°
(1.3 £0.3) x10°°
(2.6 £0.1) x10°°
(1.70£0.07) x 10~*
(1.75+0.08) x 107>
(3.2 £0.2) x107°

(1.16 £0.04) x 107°
(1.8240.03) x 1073
(2.05+0.03) x 107>
(23 £0.1) x10°°
(5.5 £0.1) x10°°
(1.48+0.02) x 10~°
(7.8 £02) x107°
(1.36£0.06) x 10°°
(14 +£0.1) x10°°
(4.5040.05) x 1073
(8.1 £0.2) x10°°
(9.2 £0.2) x10°°

*

The KW, BAT, and WAM fluence is measured using the time-averaged spectrum (77¢ interval). For the
KW, in case the burst emission started before the trigger time (e.g., GRB 051008 and GRB 060502A),
the fluence for the pre-trigger part is estimated using a product of the count fluence for this part and the
conversion factor from a count fluence to an energy fluence using the spectral information of the time-
averaged spectrum. Then, the fluence of pre-trigger part is added to the fluence of the main part to obtain

the total fluence.

Table 4. The 1-s peak energy flux measured with KW, WAM, and BAT in their full energy band.*

GRB FKW(20-10000ke V)

[ergcm ™2 s7']

FWAM(100-1000keV)

[ergcm ™2 s7']

FBAT(15-150keV)
[ergcm ™2 s7']

051008 (5.1+1.1)x 107
051221A 3471 0% x10°°
060105 (5.5+0.6) x 107
060117 6.57 3¢ x10°°
060124  (3.4+0.9) x 10°°
060502A 55722 x 1077
060813 367 0% x10°°
060814  (2.1£0.3)x 10°°
060904A 13707 x107°
060912 25T 08 x 1076
061006 37708 x10°°
061007 (124+0.1) x 107°
061222A 4871 |5 x107°
070328 (5.9+1.2) x 10°°

(2.040.1) x 107
(1.540.1) x 107
(3.340.6) x 107
(2.940.2) x 107
(1.04£0.2) x 107
(3.84+1.1) x 1077
(2.040.2) x 107
(1440.1) x 107
(5.441.4)x 1077
(5241.5)x 1077
(2.640.1) x 10
(9.240.3) x 107
(3.240.2) x 107
(1.940.1) x 107

(1.02+0.03) x 10~¢
(7.1 £04) x 1077
(3.70£0.08) x 10~°
(1.7 £0.2) x 1077
(8.0 £0.3) x 1077
6.1 +£0.2) x 1077
(44 £02) x 1077
(5.8 +£0.3) x 1077
(53 +£02) x 1077
(1.56+£0.04) x 10~°
(5.8 +£0.2) x 1077
(3.9 +£0.2) x 1077

*

The KW 1-s peak energy flux is calculated as a product of 1-s peak count-rate and the conversion factor
from a count rate to an energy flux using the spectrum accumulated over the time interval which comprises
the peak. The BAT and WAM 1-s peak energy flux is measured using the 1-s duration spectrum including

the brightest part of the burst emission.

[Vol. 63,
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Table 5. Spectral intervals used in the analysis and time of flight from the spacecraft to Earth.
GRB  Region K-W BAT WAM Time of flight
AR (BAT (BT WA K-W—@ BAT—-& WAM—&
051008  Regl 0.128 8.192  2.152 10.216 6.0 14.0 2.576  —0.001 0.021
Reg2 16.384 49.152 NA NA 22.0 55.0
Regl?2 0.128 49.152 NA NA 6.0 55.0
051221A Regl 0.0 0.256  0.064 0.320 0.0 1.0 2.962 0.006 0.015
060105 Regl 16.64 37376 —4.094 16.642 -2.0 19.0 2.362 0.021 —0.000
Reg2* 37.376 58.88 16.642 38.146 19.0 40.0
Regl2* 16.64 58.88 —4.094 16.642 -2.0 40.0
060117  Regl 0.192 8.448 —0.055 8.200 1.0 9.0 3.514 0.015 —0.000
Reg2 8.448 13.312 8.200 13.064 9.0 14.0
Reg3 13.312 21.504 13.064 21.256 14.0 22.0
Regl3 0.192 21.504 -0.055 21.256 1.0 22.0
060124  Regl 0.0 8.448 — — 0.0 9.0 —3.024 0.011 0.004
Reg2 8.448 16.640 — — 9.0 17.0
Reg3 16.640 33.024 — — 17.0 33.0
Regl3 0.0 33.024 — — 0.0 33.0
060502A Regl 0.0 8.448  0.638 9.086 2.0 10.5 —0.326 0.010 0.006
060813  Regl 0.0 6.656  2.168 8.824 05 7.0 3.293 0.016 0.012
060814  Regl* 0.0 16.64 15.247  31.887 16.0 33.0 —0.152 0.014 0.015
Reg2  49.408 73984 64.655 89.231 65.5 90.5
Regl2* 0.0 73.984 15247 89.231 16.5 90.5
060904A Regl 0.0 8.448 52942  61.390 5.0 13.5 0.3267 0.003 0.003
Reg2 8.448 16.64 61390 69.582 135 21.5
Regl2 0.0 16.64 52942 69.582 5.0 21.5
060912  Regl 0.0 8.448  0.319 8.767 —0.5 8.0 —3.306 0.020 0.016
061006  Regl 0.0 0.256 —22.703 —22.447 0.0 0.5 0.921 0.010 —0.003
061007  Regl 0.0 15.872 —1.057 14.815 2.0 18.0  —1.577 0.011 0.013
Reg2* 24.064 40.704 23.007 39.647 26.0 43.0
Reg3* 39.680 70912 38.623 69.855 42.0 73.0
Regd* 24.064 70912 23.007 69.855 26.0 73.0
Reg5 70912 87.296 69.855 86.239 73.0 89.0
Regl5* 0.0 87.296 —1.057 86.239 2.0 89.0
061222A Regl* 0.0 15.104 81.808 96912 0.5 15.5 —0.745 0.018 —0.000
070328  Regl 0.0 8.448 —1.107 7.341 5.5 14.0 2.071 0.016 0.012
Reg2* 0.0 24.832 —1.107  23.725 5.5 30.5
Reg3* 24.832 41.216 23.725 40.109 30.5 47.0
Regl3* 0.0 41216 —1.107 40.109 5.5 47.0
* The spectral interval which contains the Swift spacecraft slew in the BAT data.
3.1. KW Data Analysis 3.2.  WAM Data Analysis

The KW data are processed using standard KW analysis
tools, which convert the spectral data collected on-board from
the internal format to PHA-files in FITS format suitable for
analysis in xspec. The dead-time correction has been applied.
For the given incident angle, the DRM was calculated by linear
interpolation of the DRMs for the nearest angles. Since the
KW background is very stable, we used an average spectrum
over a ~ 100-300s long interval after the burst as the back-
ground spectrum.

The Suzaku WAM data were analyzed using HEADAS
version 6.6.2. Spectral accumulations were carried out by
hxdmkwamspec and hxdmkbstspec for the TRN data and
BST data, respectively. The deadtime was corrected. For two
bright bursts, GRB 061007 and GRB 080328, we added 5%
systematic errors to the energy channels lower than 400keV,
while taking into account the ADC digitization errors. The
instrumental background varies with time, even during GRB
time intervals, and hence we used a model background that
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Table 6. Best-fit parameters by a linear function between parameters in a CPL model derived by the joint fit and the KW fit.*
KW-BAT KW-WAM WAM-BAT KW-WAM-BAT
a b a b a b a b
o 0.92£0.05 —(0.11£0.05) 1.06+£0.04 —(0.01+£0.04) 0.93+0.04 —(0.17£0.04) 1.004+0.04 —(0.0940.03)
Epeak  1.0440.03 —(2+6) 1.06 £0.02 1+3 1.11£0.03 —(4+£7) 1.094+0.03 —(2+6)
Cons 0.886+0.009 (B) 0.95+0.01 (W) 1.02£0.02 (W) 0.900£0.009 (B) 0.948+0.011 (W)

* For example, the linear function for « in the KW-BAT fits vs. the KW fit is ¢(xw-BAT) = @ X @(kw) + b. The “Cons” row is the constant
factor of the instrument shown in the parenthesis (B: BAT, W: WAM).

Table 7. The best fit parameters by a linear function between parameters in the Band function derived by the joint-fit and the KW fit.*

KW-BAT KW-WAM WAM-BAT KW-WAM-BAT
a b a b a b a b
o 0.87+£0.07 —(0.20£0.06) 0.97+0.07 —(0.06+0.05) 0.87+0.08 —(0.26+0.05) 0.90+0.07 —(0.20£0.05)
Epeax  1.09£0.04 —(7£7) 1.06 +0.02 —(616) 1.14+0.04 —(12+6) 1.12+0.03 —(9+6)
B 0.74+£0.2 —(0.9+0.4) 1.15+0.19 0.34+0.5 0.44+0.3 —(1.7+£0.7) 0.54+0.2 —(1.3+£0.4)
Cons 0.8814+0.009 (B) 0.97+0.01 (W) 1.08+£0.02 (W) 0.887+0.008 (B) 0.98140.012 (W)

* For example, the linear function for « in the KW-BAT fits vs. the KW fit is ¢(xw-BAT) = @ X @(kw) + b. The “Cons” row is the constant
factor of the instrument shown in the parenthesis (B: BAT, W: WAM).
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interpolates the best-fit 4th-order polynomial function of the
data in each 500s before and after the time intervals. The
energy response was calculated by the latest response gener-
ator (version 1.9) based on the incident angles given in table 2.
It cannot reproduce the low-energy spectrum for energies less
than 120keV, corresponding to the 3 lowest energy channels.
Thus, the fitting energy range was limited to above ~ 120keV.

3.3.  BAT Data Analysis

We used HEAsoft 6.5 and the latest CALDB for the BAT
data processing. The BAT event-by-event data, which have
a time resolution of 98 usec (Palmer et al. 2005), were used
in the analysis. Since all of the GRBs in our sample had not
been exceeding 2.6 x 10°s™! in the raw count-rate, the dead-
time effect was negligible in the BAT data (see Palmer et al.
2005 for the details about the deadtime effect in the BAT data).
The spectral file (PHA file) was created with batbinevt
specifying the time interval (tstart and tstop options). The
tool batphasyserr was used to apply the systematic error
into the PHA files. We ran batdrmgen to create the energy
response file. We excluded the BAT data of the Reg2 and the
Reg12 of GRB 051008 and the whole intervals of GRB 060124
from the cross-calibration work because the event-by-event
data were not available for these intervals. Except for these
intervals, the event-by-event data were available to create the
spectrum. Therefore, it was possible to choose exactly the
same time interval selected by other missions for the BAT spec-
trum using event-by-event data.

4. Results

Figures 3 shows the light curves of the KW, the WAM, and
the BAT instruments. The vertical lines on the figures corre-
spond to the intervals from which we extracted the spectra
to perform the joint fits. Figures 4 shows examples of the
KW (black), the WAMgp; (green), the WAMgps (blue), and
the BAT (red) observed spectra along with the best-fit model

as solid lines and the residuals from the best-fit model in the
bottom panel. The top label of each figure describes the GRB
name and the interval of the fit. The best-fit model is shown
at the left top of the figure. As shown in figure 5, the distri-
bution of the reduced y? of the KW fit and all of the joint fits
based on the best fit model is centered around 1. The systemat-
ically smaller reduced x? seen in the inclusion of the BAT data
is due to applying a large systematic error in the BAT spectral
data. The linear fit to the data (a linear coefficient and an offset)
between the best-fit parameter obtained by the joint fit and the
KW fit (results of figures 6, 7, 9, 10, 11, 12, 13, and 14) is
shown in table 6 for a CPL and in table 7 for the Band function.
The spectral parameters and the fluxes of each spectral interval
and instruments are presented in tables 8—79. We report the
instrument that fixes the constant factor to 1 for calculating the
flux in the last column of the flux tables. We are not reporting
the spectral parameters of the model that does not constrain the
parameters (e.g., parameters of the Band function fit based on
the BAT data alone.)

4.1. KW and BAT Joint Fit

Figures 6 and 7 summarize the relationship between the
best-fit spectral parameters from the joint KW-BAT fit and the
fit made by the KW data alone, and between the constant factor
of BAT and the spectral parameters. The results based on
a CPL model and the Band function are shown in figure 6 and
in figure 7, respectively. The BAT spectra that are not affected
by the spacecraft slew are shown in blue in the figures. As can
be seen in the figures, there is no systematic trend between the
spectral data affected by the spacecraft slew and not affected
by the spacecraft slew. Therefore, we concluded that there is
no systematic problem in using the BAT spectra data during the
slew using our weighted energy response.

Most of the photon indices based on the joint fits agree
with the KW best-fit values within the uncertainties. However,
we did see a systematic trend that the joint fit photon indices
are systematically steeper (smaller values) than in the KW fit.
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Fig. 3. Light curves of the KW (top), the WAM (middle), and the BAT (bottom) of our samples. Note that the KW light curves before the KW trigger
times were recorded in the waiting mode with 2.944 s time resolution.
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This systematic difference in the indices is 0.1 steeper for
a CPL fit and 0.2 steeper for the Band function fit on average,
as can be seen in tables 6 and 7. Overall, Ec. agrees
between the joint fit and the KW fit. Although it is not well
constrained, the high-energy photon index, B, of the Band-
function fit agrees between the joint fits and the KW fit. The
most noticeable systematic difference in the joint fits is the
systematically smaller constant factor for the BAT data. The
BAT constant factor is ~ 12% smaller than that of the KW. As
can be seen in the bottom panels of figures 6 and 7, there is no
systematic trend between the 12% smaller BAT constant factor
and the best-fit photon indices, Epeak, Or the best-fit spectral
model. Since this trend has been seen for most of the combi-
nation of joint fits using the BAT data, as we describe in the
following sections, we believe that this trend of the constant
factor in the BAT data is intrinsic to the BAT energy response.

To investigate the consistency in the spectral parameters
especially @ and E,c,x derived from the BAT data alone, we
selected the fitting results that show the difference in chi-
squared between a PL and a CPL fit to be greater than 6
(Ax* = xbp — x&pp, > 6) in the BAT fit. This is the same
Ay? criterion as used in the BAT1 catalog (Sakamoto et al.
2008). As demonstrated in Sakamoto et al. (2009), the BAT
spectrum alone can determine E ¢,k if the observed spectrum
has a sufficiently high signal-to-noise ratio, and also Ecai is
located inside the BAT energy range. The left and right panels
of figure 8 show o and Ej,cax derived by the KW-BAT joint
fit versus the BAT fit in a CPL model. We see a similar trend
with the KW-BAT and the KW fit of ~0.1-0.2 steeper o and
~ 10% higher E|,c.i on average between the KW-BAT and the
BAT fits. However, most of the o and Ejc.x values derived
from the BAT data alone are consistent within the errors with
the KW-BAT joint-fit values. We note that there is one spec-
trum, GRB 051008 Regl, that shows Epc.c ~ 800keV in
the KW-BAT joint fit (same as in the KW fit and in the KW-
WAM-BAT fit), but E},cax of the spectrum is ~200keV in the
BAT fit. Since Ejcax of this spectrum is around ~ 800keV
in the different combinations of joint fits, we believe that
Epeax of these spectra is greater than 200 keV. Therefore, we

should use caution if E,cak derived by the BAT data alone is
near the upper boundary of the effective BAT energy range of
~ 150keV. We also note that the values derived with the BAT
spectrum alone are consistent with those derived with the BAT-
KW joint fit, only when the fit is done with a CPL model and
Ecak can be determined.

4.2. KW and WAM Joint Fit

Figures 9 and 10 summarize the joint fit results of the KW
and the WAM data. The parameters o and E,cak in both the
CPL fit and the Band fit are consistent between the joint fit and
the KW fit. The difference in « is much less than 0.1 on average
for both a CPL fit and the Band fit. Furthermore, according to
a linear fit of parameters between the KW-WAM fit and the KW
fit, the difference is relatively small: 6% in Ecai for both the
CPL fit and the Band fit on average. The high-energy photon
index, 8, of the Band function is also consistent. The systemat-
ically small constant factor ~0.2 of GRB 051221A is due to the
four-times larger time interval in the WAM data (see table 5).
Also note that the WAMgps constant factor (WAM detector
ID 3) of GRB 060105 is in the range of 2-3. This is due to the
large uncertainty of the energy response at the extreme off-axis
incident angle* (6 = 5°7).

4.3.  BAT and WAM Joint Fit

Figures 11 and 12 summarize the joint fit results of the BAT
and the WAM data. The general trend in « and E .k, which
we mentioned in subsection 4.1 (the KW-BAT joint fit), is
clearly seen in this joint fit. The joint fits « are 0.2—0.3 steeper
on average in the joint fit than in the KW fit for both the CPL
model and the Band function. Moreover, the joint-fit Epeak
is systematically higher by 11% for the CPL fit and 14% for
the Band fit on average based on a linear fit of the parameters.
The high-energy photon index § of the Band function fit agrees
between the joint fits and the KW fit if we take into account the
large uncertainties in the parameter.

4 A small incident angle (on-axis) means that the source is coming from an
off-axis angle for the WAM because the detector normal is at 6 = 90°.
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Fig. 4. Joint-fit spectra of the KW (black), the WAM (blue and green), and the BAT (red). See text for details (section 4). (Color online)
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Fig. 5. Histograms of the reduced x> based on the best-fit spectral
model for the KW and joint fits, as indicated in the figures. The best-fit
spectral model is determined based on the difference in y? between
a CPL and the Band function fit. If the value of A y? between a CPL
and the Band function fit is greater than 6 (Ay? = XZCPL - Xéand
> 6), we determined that the Band function is a better representative
spectral model for the data. Otherwise, the reduced x> for a CPL fit
was used.

4.4. KW, WAM, and BAT Joint Fit

Figures 13 and 14 summarize the joint-fit results of all three
instruments. The systematic differences in o and E}cax that
we see in the KW-BAT and the BAT-WAM joint fits are also
apparent in this joint fit; o obtained by the joint fit is 0.1 and
0.2 steeper on average than the KW fit for the CPL fit and the
Band fit, respectively. There are eight spectral regions where
the 90% confidence level of o does not overlap between the
KW and the KW-WAM-BAT joint fit for the CPL (tables 11,
18, 24, 30, 34, 35, 36, and 38) and the Band fit (tables 24,
33, 34, 35, 36, 38, 41, and 43). The largest un-overlapping
confidence level in o between the KW and the KW-WAM-BAT
joint fit is seen in GRB 051221A Reg1 of 0.04 for the CPL fit,
and GRB 070328 Reg2 and Regl3 of 0.06 for the Band fit.
On average, the un-overlapping confidence level is 0.03 for the
CPL fit and 0.04 for the Band fit. According to a linear fit of the
parameters, Ep,c.1 based on the joint fit is 9% and 12% higher
on average than the KW fit for the CPL model and the Band
function, respectively. There are ten and six spectral regions
where the 90% confidence level of Eca. does not overlap
between the KW and the KW-WAM-BAT joint fit for the CPL
(tables 26, 28, 30, 33, 34, 35, 36, 38, 41, and 43) and the Band
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fit (tables 34, 35, 36, 38, 41, and 43), respectively. The largest
un-overlapping confidence level in E},cak between the KW and
the KW-WAM-BAT joint fit is seen in GRB 070328 Reg13 of
51keV for the CPL fit, and GRB 070328 Reg2 of 151keV
for the Band fit. Also, GRB 070328 Reg2 shows a relatively
large gap of 41 keV in the CPL fit, and, similarly, GRB 070328
Regl3 has a 142keV gap in the Band fit. Excluding those
four outliers, the averaged un-overlapping confidence level is
15keV for the CPL fit and 13keV for the Band fit. The
constant factor of the BAT data is systematically smaller by
10% in both a CPL fit and the Band fit. The WAM constant
factor is smaller by 5% for a CPL fit and 2% for the Band
fit, excluding the outliers of GRB 051221A and GRB 060105
(see subsection 4.2).

5. Discussion and Conclusion

We report the results of our attempt to use the simultane-
ously observed GRBs to cross-calibrate the energy response of
the KW, the WAM, and the BAT instruments. Since all GRBs
have a different brightness and spectral shape, it is difficult to
use the observed GRB spectrum as “a standard candle” to cali-
brate the instruments. However, we can reveal any system-
atic problems among the instruments by comparing the best-fit
parameters derived for each instrument and from a joint anal-
ysis of the data.

First, there is a systematic trend in the joint fits that the low-
energy photon index, o, becomes steeper by 0.2 in the Band
function compared to that of the KW fit. The lowering of the
low-energy photon index is well represented by the examples
of GRB 061007 spectral fit results (e.g., figure 4). There are
systematically positive residuals below 50 keV, and also nega-
tive residuals above 50keV in the BAT data from the best-fit
model of the KW fit to the Band function. Along with the
joint-fit results, this suggests that the BAT data prefer a steeper
power-law slope than that derived from the KW data. Note that
the WAM data are less sensitive for deriving «, since the lower
energy boundary of its spectrum is ~ 120 keV.

Second, on average, Ecak derived from the joint fits is
systematically higher than those from the KW fit: 9% higher
for the joint KW-BAT fit, 6% higher for the joint KW-WAM fit,
14% higher for the joint BAT-WAM fit, and 12% higher for the
joint KW-WAM-BAT fit based on the Band function. We note
a relatively large inconsistency in the 90% confidence level
of Epcak for the spectra of GRB 070328 (Reg2 and Regl3)
between the KW fit and the KW-WAM-BAT joint fit. The
un-overlapping confidence level of Ejcax is 40-50keV for the
CPL fit and 140-150keV for the Band fit for those spectra. The
low-energy photon index, o, and E},c.x are strongly coupled.
Ecax will be higher if a goes steeper (left panel of figure 15).
To investigate whether a systematically higher Ejc.x is due
to a steeper o, we checked the differences in Epcax and o
derived from the joint BAT-WAM fit (which has the largest
inconsistency in «) and the joint KW-BAT fit (which has the
smallest inconsistencies in Epecak and o combining the BAT
data). The result is shown in the right panel of figure 15. There
is a very small difference in E},cax if o derived from the joint
BAT-WAM fit is flatter than the joint KW-BAT fit [o (BAT-
WAM) — o (KW-BAT) > 0, right side of the figure]. However,
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the Ecak based on the joint BAT-WAM fit is systematically
higher than that of the joint KW-BAT fit if the « based on the
joint BAT-WAM fit is steeper than the joint KW-BAT fit [«
(BAT-WAM) — o (KW-BAT) <0, left side of the figure]. This
demonstrates that a systematically higher E\,c.x in the joint fit
is mainly a result of a steeper «. Therefore, we believe that the
fundamental cause of this problem is due to a steeper ¢, which
comes when we include the BAT data, as we discussed above.

Third, the constant factor of the BAT data shows a systemat-
ically smaller value when we fix the constant factor of the KW
value to 1. There is no correlation between the BAT smaller
constant factor and the spectral parameters, such as o, Epcax,
and B (see figures 6, 7, 9, 10, 11, 12, 13, and 14). We inves-
tigated whether variations in the constant factor are correlated
with the incident angle of each instrument or with the observed
flux. Figures 16, 17, and 18 show the constant factors of the
BAT and the WAM based on three instrument joint fits plotted
with respect to the incident angles of the KW, the WAM, and

the BAT respectively. Figure 19 shows the constant factors
of the joint fits versus the observed flux in the 20-1000keV
band. Although there might be a hint of a correlation between
the BAT constant factor and 6, the correlation coefficient is
0.655 in 12 samples. The probability of such a correlation
occurring by chance for this sample size is 0.131. We find no
systematic trend in the constant factor with either the incident
angles or the observed fluxes. Therefore, we conclude that the
intrinsic effective area of the current energy response file of
the BAT is 10%—-20% smaller than that of the KW. Although
there might be a similar trend in the WAM constant factor, the
scatter in the WAM constant factor is too large for us to make
a solid conclusion.

Despite systematic problems in the joint fits, we note that
the uncertainties in the spectral parameters will improve signif-
icantly using the joint fits. The joint KW-BAT fits provide
smaller uncertainties in both o and E\,¢ak, compared to those
of the KW fit. The averaged uncertainties of « and Ejeak
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in the joint KW-BAT fits are 0.06 and 63 keV, whereas the
uncertainties in the KW fits are 0.1 and 71 keV. This is because
the BAT high-statistics data will provide a better constraint on
a, which also improves the uncertainties in Epe.x. The KW-
WAM joint fits provide better constraints on 8 than does the
KW fit. The averaged uncertainties of 8 in the joint KW-WAM
fits are 0.8; on the other hand, the averaged uncertainty of 8 on
the KW fit is 2.8. The high-statistics WAM data above 100 keV
help to constrain 8. The three instrument joint fits provide
the smallest uncertainties in both o and E,cak. The averaged
uncertainties in « and Eq,x in the three instrument fits are
0.04 and 45keV. The joint-fit effort is important not only to
enable us to understand the systematic problems among the
instruments, but also to reduce the uncertainties in the spectral
parameters, such as « and Eq,k, allowing better constraints
on the empirical relationships and ultimately better physical

models of the prompt emission.

Finally, we want to emphasize that it is very difficult to
understand the instrumental effects buried in the scientific
results, such as GRB empirical relations, without these kinds of
cross-calibration efforts. We believe that the systematic prob-
lems in the spectral parameters that we derived in this work
by combining different instrument data would be added as
a systematic error to the statistical uncertainties of the spectral
parameters. This is especially important when we display the
spectral parameters derived from different instruments, such
as the empirical relationships. We hope that this kind of joint
analysis effort will expand to the data of the previous missions,
and also to the current/future missions to understand the instru-
mental problems and the instrumental effects on the interpreta-
tion of GRB prompt emission data.
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No. 1]

Spectral Cross-Calibration using GRB

Table 8. Spectral parameters: 051008 Regl.

Instrument Model o B Epeak [keV]  C(WAMO) C(WAM3)  C(BAT) )(2 /dof

KW PL 1407003 — — — — — 215/ 73 (2.95)
KW CPL  —0.93700 — 803717 — — — 77/ 72 (1.07)
KW Band  —0.86101] -394 o710 — — — 73/ 71 (1.04)
WAMO PL  —166700 — — — — — 144/ 25 (5.79)
WAMO CcPL  —1.021013 — 87117133 — — — 27/ 24(1.13)
WAMO Band  —0.9110% 26103 75708 — — — 24/ 23 (1.05)
WAM3 PL 172700 — — — — — 111/ 25 (4.44)
WAM3 CPL  —1.12701¢ — 783711 — — — 23/ 24 (0.99)
WAM3 Band —1.0770% > —10 739713 — — — 22/ 23 (0.98)
BAT PL  —1.02700 — — — — — 56/ 57 (1.00)
BAT CPL  —0.687023 — 2447131 — — — 49/ 56 (0.89)
BAT Band — — — — — — —

BAT-+WAMO PL  —151700 — — 176701 — — 482/ 83 (5.82)
BAT-+WAMO CPL  —0.95100° — 217 31 100700 — — 81/ 82 (1.00)
BAT-+WAMO Band  —0.9310(¢ 26707 7649 1001008 — — 77/ 81 (0.96)
BAT+WAM3 PL 154700 — — — 1.8870 17 — 494/ 83(5.96)
BAT-+WAM3 CPL  —0.947100¢ — 6927 % — 1.081 00 — 80/ 82 (0.98)
BAT-+WAM3 Band  —0.92107 26701 6387 % — 1.081 008 — 76/ 81 (0.95)
KW+BAT PL  —1.3370% — — — — 0.86700°  384/131 (2.93)
KW-+BAT CPL  —0.93700¢ — 8017133 — — 0.95F0%6  131/130 (1.01)
KW+BAT Band  —0.901007 -3 7ty — — 0.94T00¢  127/129 (0.99)
KW-+WAMO PL  —153700 — — 1191007 — — 456/ 99 (4.61)
KW+WAMO CPL  —0.9510¢% — 8287 % 095100 — — 105/ 98 (1.07)
KW-+WAMO Band —0.907009 —2.5%03  739t10s 0,940 — — 98/ 97 (1.01)
KW-+WAM3 PL 155700 — — — 1.227008 — 464/ 99 (4.70)
KW-+WAM3 CPL  —0.94710¢% — 737t 5 — 0.9617002 — 107/ 98 (1.10)
KW-+WAM3 Band —0.86101 24703 635T1] — 0.961002 — 100/ 97 (1.04)
KW+2WAM*+BAT ~ PL  —1.53700 — — 1191007 1197007 0.65T007  951/183 (5.20)
KW-+2WAM*+BAT  CPL  —0.9570% — 77278 0951007 096700, 093700 191/182 (1.05)
KW-+2WAM*+BAT  Band  —0.917(0 —26703 7100 0951001 096700, 0.94T00F  181/181 (1.00)

* The joint fit of two WAM spectra.
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Table 9. Spectral parameters: 051008 Reg?2.

Instrument Model o B Epeax [keV]  C(WAMO)  C(WAM3) )(2 /dof
KW PL  —145T 01 — — — — 81/ 60 (1.36)
KW CPL  —095T 043 — 39419 — — 73/ 59 (1.24)
KW Band  —0.96" 035 — 4061638 — — 73/ 58 (1.26)
WAMO PL  —1.547 0% — — — — 43/ 23 (1.87)
WAMO CcPL 0611 0% — 6047330 — — 31/ 22(1.45)
WAMO Band —0.627 |18 <178 6071250 — — 31/ 21 (1.51)
WAM3 PL 1517 0% — — — — 19/ 23 (0.86)
WAM3 CPL  —1.48% 013 — — — — 19/ 22 (0.90)
WAM3 Band  —0.427 03¢ —1.58100¢ 3357240 — — 18/ 21 (0.89)
KW+WAMO PL 1497 {08 — — 131752 — 125/ 84 (1.49)
KW+WAMO ~ CPL  —1.04F 038 — 67210 114707 — 110/ 83 (1.33)
KW+WAMO  Band  —1.05% 933 — 678775 1.147920 — 110/ 82 (1.34)
KW-+WAM3 PL 1477 008 — — — 1361035 101/ 84(1.21)
KW+WAM3  CPL  —1.23" 049 — > 650 — 1241020 98/ 83(1.19)
KW+WAM3  Band  —0.407 228 158100 1671 — 126107 94/ 82(1.16)
KW+2waMf  pL —1.51F 07 — — 130702 1371078 144/106 (1.36)
Kw+2wamf  cpL —115t 0% — 8761142 L1670% 122108 133/105 (1.27)
KW+2WAM!  Band  —1.06% 032 < —1.61 687173 1L15T02 1211072 132/104 (1.28)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
Table 10. Spectral parameters: 051008 Reg12.

Instrument Model o B Epecak [keV]  C(WAMO)  C(WAM3) x?/dof
KW PL 143700 — — — — 129/ 73 (1.77)
KW CPL  —091701] — 597130 — — 68/ 72 (0.96)
KW Band  —0.8170%) 2.2t 47t — — 65/ 71(0.92)
WAMO PL 1637001 — — — — 101/ 25 (4.06)

0.2 262
WAMO CPL  —1.05%32} — 8851352 — — 41/ 24 (1.73)
WAMO Band  —0.837033 —230703 67138 — — 37/ 23 (1.62)
WAM3 PL 166700 — — — — 51/ 25 (2.06)
+0.15 +411
WAM3 CcPL  —1.24700 — 99913t — — 16/ 24 (0.69)
WAM3 Band —1.2270% < -1.99 9651308 — — 16/ 23 (0.70)
+0.03 +0.08
KW-+WAMO PL 153700 — — 1207598 — 261/ 99 (2.64)
KW+WAMO ~ CPL  —1.0270 1 — 801713 1.001 007 — 113/ 98 (1.16)
KW+WAMO  Band  —0.92701 —228%02 66411 0.9910:06 — 106/ 97 (1.10)
KW-+WAM3 PL 154700 — — — 1231000 218/ 99 (2.21)
KW+WAM3  CPL  —1.0770 — g12h 7 — L0507 91/ 98(0.94)
+0.20 +0.21 +181 +0.07
KW+WAM3  Band  —0.927(% —2.11102 se — 103T007 85/ 97 (0.88)
+0.02 +0.09 +0.09
KW-H2WAM*  PL  —15770% — — 1247099 127109 262 (1.24)
KW+2WAM*  CPL  —1.087000 — 857713 1027007 1051007 1.08  (1.02)
KW+2WAM*  Band  —0.9570 1 225000 6150 1.007000  1.02%007 102 (1.00)

* The joint fit of two WAM spectra.

[Vol. 63,
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Table 11. Spectral parameters: 051221A Regl.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof

KW PL 149700 — — — — — 54/ 37 (1.48)
KW CPL  —1.0910}% — 455+ 390 — — — 30/ 36 (0.83)
KW Band  —0.84107 1911938 258+ 3% — — — 27/ 35(0.78)
WAMO PL  —15670% — — — — — 18/ 14 (1.35)
WAMO CPL  —1.54108 — — — — — 18/ 13 (1.45)
WAMO Band — — — — — — —

WAMI PL 198709 — — — — — 7/ 14(0.51)
WAMI CPL  —2.041033 — — — — — 7/ 13 (0.54)
WAMI Band — — — — — — —

BAT PL 095700 — — — — — 68/ 57 (1.20)

0.24 687

BAT CPL  —0.671033 — 28471 67 — — — 63/ 56 (1.14)
BAT Band — — — — — — —

BAT-+WAMO PL  —0.96700 — — 0.067003 — — 94/ 72 (1.31)
BAT+WAMO CPL  —0.78%012 — 431t 0157008 — — 85/ 71(1.21)
BAT-+WAMO Band  —0.67703) < -1.12 2827 0.15709¢ — — 82/ 70 (1.18)
BAT+WAMI PL 109700 — — — 0.107007 — 201/ 72(2.79)
BAT+WAMI CPL 0727000 — 34T 2 — 0.197053 — 81/ 71 (1.15)
BAT+WAMI Band  —0.5770)2 —20710% 25t 1) — 0.221504 — 72/ 70 (1.03)
KW+BAT PL 122700 — — — — 1241018 258/ 95 (2.72)
KW+BAT CPL  —0.781008 — 346t T — — 0.94T00° 103/ 94 (1.10)
KW+BAT Band  —0.5910% —1.92%01% 220t B — — 0.90T007 93/ 93 (1.01)
KW+WAMO PL 149700 — — 0.1970.03 — — 73/ 52(1.42)
KW-+WAMO cPL  —1111) 8 — 481t 30 01700 — — 50/ 51 (1.00)
KW+WAMO Band 073707 1811008 213 3% 08T — — 47/ 50 (0.94)
KW-+WAMI PL 1557002 — — — 0.22100 — 87/ 52(1.68)
KW+WAMI CPL  —1.09701¢ — 421017 — 0.1915:02 — 45/ 51(0.89)
KW-+WAMI Band  —0.74703 —196100% 228719 — 0207003 — 36/ 50 (0.72)
KW-+2WAMf+BAT ~ PL 1297003 — — 016700 017700 1.07T01)  355/125 (2.84)
KW+2WAMf+BAT  CPL  —0.79700% — 349 32 0.167001  0.18T00> 094000 142/124 (1.15)
KW-+2WAM+BAT ~ Band  —0.587)} 195703 2167 2 017700 0207000 0.89T008  122/123 (0.99)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
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Table 12. Spectral parameters: 060105 Regl.

Instrument Model o B Epeak [keV]  C(WAMO) C(WAM3) C(BAT) )(2 /dof

KW PL 135 — — — — — 894/ 62 (14.44)
KW CPL  —0.65700 — 5677 3 — — — 69/ 61 ( 1.13)
KW Band  —0.657000 — 569" 39 — — — 69/ 60 ( 1.15)
WAMO PL —LeatPl — — — — 15/ 14 ( 1.12)
WAMO CPL  —0.6970% — 724738 — — — 9/ 13 ( 0.76)
WAMO Band —0.647% <181 692730 — — — 9/ 12( 0.81)
WAM3 PL 2107009 — — — — — 19/ 14( 1.39)
WAM3 CPL  —1.4470% — 3607, — — — 9/ 13( 0.71)
WAM3 Band —123%52 < -2.18 33479 — — — 9/ 12( 0.75)
BAT PL 094700 — — — — — 42/ 57( 0.74)
BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT-+WAMO PL  —0.99T(0 — — 0397007 — — 116/ 72( 1.62)
BAT+WAMO CPL  —0.867 00 — 8147288 0.887013 — — 55/ 71( 0.78)
BAT-+WAMO Band  —0.86100 —* 812775 0887013 — — 55/ 70 ( 0.79)
BAT+WAM3 PL  —1.08700! — — — 0.95%018 — 417/ 72( 5.79)
BAT+WAM3 CPL  —0.75T00¢ — 34T 3 — 343709 — 67/ 71 ( 0.95)
BAT+WAM3 Band —0.72100% < -238 3547 & — 359104 — 64/ 70 ( 0.93)
KW+BAT PL 131700 — — — — 0.78T00%  1168/120 ( 9.74)
KW+BAT CPL  —0.74700: — 606" 39 — — 0.887007  130/119 ( 1.10)
KW+BAT Band  —0.747001 —* 6137 3 — — 0.88T00  131/118 ( 1.11)
KW+WAMO PL 136100 — — 0.83 — — 922/ 77 (11.98)
KW-+WAMO CPL  —0.667 00 — 5767 3 0.7910:08 — — 81/ 76 ( 1.08)
KW+WAMO Band  —0.661)0 — 577% 3 0.791008 — — 81/ 75 ( 1.09)
KW-+WAM3 PL 137 — — — 176 — 1111/ 77 (14.43)
KW-+WAM3 CPL  —0.62700 — 5337 3 — 2067013 — 114/ 76 ( 1.50)
KW-+WAM3 Band  —0.63700¢ —* 5387 39 — 207703 — 114/ 75 ( 1.52)

+0.01 +0.08 +0.13 +0.03
KW-+2WAMT+BAT ~ PL  —1.3310¢) — — 0.80T008  1.63701% 0767003 1435/150 ( 9.57)
+0.04 + 31 +0.08 +0.13 +0.03

KW-+2WAM'4BAT ~ CPL  —0.72%00; — 5747 3 0817008 2077013 087700 193/149 ( 1.30)
KW-+2WAM+BAT ~ Band  —0.72%00; —* 5757 3 0817008 207709 0.87T00  193/148 ( 1.31)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
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Table 13. Spectral parameters: 060105 Reg2.

Instrument Model o B Epeak [keV]  C(WAMO)  C(WAM3) C(BAT) )(2 /dof
KW PL 16l — — — — — 626/ 62 (10.11)
KW CPL  —0.6010%0 — 228" 13 — — — 50/ 61 ( 0.83)
KW Band  —057701) < -2.79 22F 13 — — — 47/ 60 ( 0.80)
WAMO PL 227700 — — — — — 18/ 14( 1.32)
WAMO CPL  -1707, % — —* — — — 18/ 13 ( 1.40)
WAMO Band —* 2551098 185t — — — 17/ 12( 1.44)
WAM3 PL 252700 — — — — — 20/ 14 ( 1.49)
WAM3 CPL  —0.96"3] — 197+ 89 — — — 15/ 13( 1.16)
WAM3 Band  —0.6377% < -258 20272 — — — 14/ 12( 1.21)
BAT PL  —1.1170% — — — — — 53/ 57( 0.93)
1 =0.04 .

BAT CPL  —0.92701 — 362775 — — — 48/ 56 ( 0.86)
BAT Band — — — — — — —

BAT-+WAMO PL L1270 — — 024705 — — 108/ 72 ( 1.50)
BAT-+WAMO CPL  —0.87101) — 297132 0.8710% — — 67/ 71 ( 0.95)
BAT-+WAMO Band  —0.86701% < —2.03 2891128 0.8870% — — 66/ 70 ( 0.96)

0.04 0.10

BAT+WAM3 PL  —L14T00 — — — 0.497040 — 229/ 72( 3.19)
BAT+WAM3 CPL 079100 — 2337 4 — 2991033 — 66/ 71 ( 0.94)
BAT-+WAM3 Band  —0.79700 +00 233T 33 — 299703 — 66/ 70 ( 0.95)
KW-BAT PL 149700 — — — — 0927003 1103/120 ( 9.20)
KW+BAT CPL  —0.75100: — 2397 13 — — 0.877003  110/119 ( 0.93)
KW-+BAT Band  —0.74T00¢ < —2.87 2377 14 — — 0.877003  109/118 ( 0.92)
KW+WAMO PL  —1.6170% — — 0.78101¢ — — 656/ 77 ( 8.53)
KW-+WAMO CPL  —0.6170%0 — 297 3 0.837012 — — 69/ 76 ( 0.91)
KW+WAMO Band  —0.57701) —3.20108 oyt It 0.837013 — — 65/ 75 ( 0.88)
KW-+WAM3 PL 162700 — — — 1.8510%3 — 721/ 77( 9.37)
KW-+WAM3 CPL  —0.6010%0 — 27t 2 — 2.47107% — 66/ 76 ( 0.87)
KW-+WAM3 Band  —0.56701 -337108 21t 3 — 24610758 — 63/ 75( 0.84)
KW-+2WAMf+BAT ~ PL 150700 — — 0.677013 149107 091000 1253/150 ( 8.36)
KW+2WAMf+BAT  CPL  —0.74100 — 237% 13 0847007 2.48%0%¢ 087700 145/149 ( 0.97)
KW+2WAM+BAT ~ Band  —0.73700% < 296 2341 13 0857017 2.48%0%¢ 087700 143/148 ( 0.97)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
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Table 14. Spectral parameters: 060105 Reg12.

Instrument Model o B Epeak [keV]  C(WAMO) C(WAM3) C(BAT) )(2 /dof

KW PL 145 — — — — — 1043/ 62 (16.84)
KW CPL  —0.78700: — 4247 23 — — — 61/ 61 ( 1.00)
KW Band  —0.7470%7 —2.80103  398T % — — — 57/ 60 ( 0.95)
WAMO PL  —1.8170% — — — — — 12/ 14 ( 0.88)
WAMO CPL  —13070% — >495 — — — 10/ 13 ( 0.78)
WAMO Band —1277$% < -175 — — — — 10/ 12( 0.84)
WAM3 PL 2247000 — — — — — 27/ 14 ( 1.98)
WAM3 CcPL  —1.5270% — 25615 — — — 15/ 13( 1.23)
WAM3 Band  —1.0471%0 < -2.60 25511 — — — 15/ 12( 1.25)
BAT PL 103700 — — — — — 40/ 57 ( 0.70)
BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT-+WAMO PL 1067003 — — 034700 — — 132/ 72( 1.84)
BAT+WAMO CPL  —0.9210% — 6117118 0.82703 — — 52/ 71( 0.74)
BAT-+WAMO Band  —091T007 < 191 588119 0.837013 — — 52/ 70 ( 0.75)
BAT+WAM3 PL —1.12700 — — — 0767518 — 516/ 72( 7.17)
BAT+WAM3 CPL 0791002 — 321t 3§ — 3.1970% — 71/ 71( 1.01)
BAT-+WAM3 Band  —0.777000 < -2.58 297" 32 — 3307033 — 68/ 70 ( 0.98)
KW-BAT PL 139 — — — — 0.84 1527/120 (12.73)
KW+BAT CPL  —0.83700 — 440t 2 — — 0.88700>  109/119 ( 0.92)
KW-+BAT Band  —0.827001 < 2.6l 4277 2 — — 0.88700>  109/118 ( 0.93)
KW-+WAMO PL 145 — — 0.80 — — 1075/ 77 (13.96)
KW-+WAMO CPL  —0.79700 — 430" 4 0.81100% — — 76/ 76 ( 1.00)
KW-+WAMO Band  —0.74700 273703 3997 3 0.817008 — — 70/ 75 ( 0.95)
KW-+WAM3 PL 147 — — — 1.77 — 1306/ 77 (16.96)
KW-+WAM3 CPL  —0.75T0% — 4031 2 — 223703 — 102/ 76 ( 1.35)
KW-+WAM3 Band  —0.707 007 286103 377t 2 — 2237013 — 97/ 75 ( 1.30)
KW+2WAM/4BAT ~ PL 141 — — 0.75 1.60 0.82 1859/150 (12.40)
KW+2WAMf+BAT  CPL  —0.827003 — 4241 30 0.827008 2227013 08800 170/149 ( 1.14)
KW+2WAM+BAT ~ Band  —0.80700) < —2.66 408" 28 0.827008 2237010 088700 168/148 ( 1.14)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
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Table 15. Spectral parameters: 060117 Regl.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof
KW PL 202700 — — — — — 135/ 61(2.22)
KW CPL 1597017 — 98t — — — 73/ 60 (1.22)
KW Band —1517018 < -241 92ty — — — 72/ 59 (1.23)
WAMO PL 241704 — — — — — 29/ 22(1.33)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAMI PL 232701 — — — — — 26/ 22 (1.19)
WAMI CPL — — — — — — —
WAMI1 Band — — — — — — —
BAT PL  —1.85700 — — — — — 61/ 57 (1.07)
BAT CPL 145708 — 76+ — — — 44/ 56 (0.80)
+0.75 +0.11 +23
BAT Band —1.10707> —2.047011 5677 — — — 42/ 55(0.76)
BAT-+WAMO PL 1907003 — — 0.797507 — — 132/ 80 (1.66)
BAT+WAMO CPL  —1.6970%% — 10813 0.98T010 — — 89/ 79 (1.13)
BAT-+WAMO Band  —1.43707% 2407016 75118 L1570 — — 73/ 78 (0.95)
0.04 0.06
BAT+WAMI PL  —1.92%0% — — — 0.76 50 — 138/ 80 (1.73)
0.07 27 0.07
BAT+WAMI crL —1.72700 — 12243 — 0.85700 — 79/ 79 (1.01)
BAT+WAMI Band  —1.39703 —2311013 72t — 101791 — 70/ 78 (0.91)
KW-+BAT PL  —1.95700] — — — — 1.00T00s  224/119 (1.88)
KW+BAT CPL  —1.5970% — 94114 — — 0957003 121/118 (1.03)
KW-+BAT Band —153701) < -242 87t ¢ — — 0.95T00%  119/117 (1.02)
KW-+WAMO PL —2.047003 — — 0.97T008 — — 184/ 84 (2.20)
KW-+WAMO CPL  —1.6770%0 — 10213 0.97100% — — 115/ 83(1.39)
KW-+WAMO Band  —1.4870% 2501023 88T 2 1.027097 — — 103/ 82 (1.26)
KW+WAMI PL 2057003 — — — 0.90700¢ — 182/ 84 (2.17)
KW-+WAMI cPL  —1.7270% — 10713 — 086100 — 107/ 83 (1.30)
+0.21 +0.10 +16 +0.07
KW-+WAMI Band  —1.4870% —2.417019 8771 — 0927047 — 102/ 82 (1.25)
KW-H2WAM*+BAT ~ PL  —1.99700 — — 090000 0.83T007 0987001 345/169 (2.04)
KW-+2WAM*+BAT ~ CPL  —1.7010¢: — 108712 0947007 0.861002 0967003 205/168 (1.22)
KW-+2WAM*+BAT ~ Band  —1.48701 —2.391008 g2ty 1047008 0041007 096700 184/167 (1.11)

* The joint fit of two WAM spectra.



244 T. Sakamoto et al. [Vol. 63,

Table 16. Spectral parameters: 060117 Reg2.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof

KW PL  —1.98700 — — — — — 335/ 60 (5.60)
KW CPL  —1.3510(% — 109t ¢ — — — 58/ 59 (0.99)
KW Band 1327071 —3.05103 106+ 7 — — — 53/ 58(0.92)
WAMO PL 2707010 — — — — — 20/ 22(0.95)
WAMO CPL — — — — — — —

WAMO Band — — — — — — —

WAMI PL 2537007 — — — — — 31/ 22(1.43)
WAMI CPL  —1.9110% — <118 — — — 18/ 21 (0.90)
WAMI Band  —1.09739 —2.88103 13912 — — — 16/ 20 (0.83)
BAT PL 1747003 — — — — — 75/ 57(1.33)
BAT CPL  —1.301013 — 94711¢ — — — 41/ 56 (0.74)
BAT Band  —1307077 < —2.08 9411 — — — 41/ 55 (0.76)
BAT+WAMO PL 189700 — — 071700 — — 434/ 80 (5.43)
BAT+WAMO CPL  —1.447006 — 110" § 0.971507 — — 81/ 79 (1.03)
BAT-+WAMO Band  —1.267013 2751013 91+ 1.097910 — — 64/ 78 (0.83)
BAT-+WAMI PL 1937002 — — — 0.73700 — 471/ 80 (5.90)
BAT+WAMI CPL  —1.4910¢° — 122 5 — 0.837003 — 70/ 79 (0.89)
BAT+WAMI Band  —1.43700 —2.83103 12+ — 0.86100¢ — 62/ 78 (0.80)
KW-BAT PL 191700 — — — — 1041003 523/118 (4.43)
KW-BAT CPL  —1.37100¢ — 107+ ¢ — — 0971003 102/117 (0.88)
KW-+BAT Band  —1.341008 -3.01108 103+ § — — 0971003 97/116 (0.84)
KW-+WAMO PL 203700 — — 093700 — — 548/ 83 (6.61)
KW-+WAMO CPL  —1.40100¢ — 1t é 093700 — — 97/ 82(1.19)
KW-+WAMO Band —1.28%0}2 —2.84108 102+ 3 0977008 — — 79/ 81(0.98)
KW-+WAMI PL 205700 — — — 0.89T00% — 557/ 83(6.72)
KW+WAMI CPL  —1.467006 — 16+ ¢ — 0.837001 — 92/ 82(1.12)
KW-+WAMI Band  —1.387000  —2.87707% 110t § — 0.8570 0 — 76/ 81 (0.95)
KW-+2WAM*+BAT  PL  —2.00100) — — 0.88T001 0837007 101700 1055/168 (6.28)
KW-+2WAM*+BAT ~ CPL  —1.45%00; — 15+ 3 0927008 0841003 0977003 175/167 (1.05)
KW-+2WAM*+BAT ~ Band  —1.371008 —2.83101% 105F ¢ 0957005 0.87T00: 097003 148/166 (0.89)

* The joint fit of two WAM spectra.
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Table 17. Spectral parameters: 060117 Reg3.

Instrument Model o B Epeax [keV] C(WAMO) C(WAM1) C(BAT) )(2 /dof
KW PL 231700 — — — — — 107/ 60 (1.79)
KW cPL 179708 — 322 — — — 67/ 59 (1.14)
KW Band  —1.777072 -3.621538 33112 — — — 67/ 58 (1.16)
WAMO PL 295703 — — — — — 29/ 22(1.33)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAMI PL 2737022 — — — — — 35/ 22(1.62)
WAMI CPL — — — — — — —
WAMI1 Band — — — — — — —
BAT PL 211700 — — — — — 82/ 57(1.45)
BAT CPL  —1.60707 — a1t — — — 60/ 56 (1.08)
BAT Band  —0.98% )] -2.331019 3gt ¢ — — — 53/ 55(0.97)
BAT-+WAMO PL 2147008 — — 0867000 — — 141/ 80 (1.77)
BAT+WAMO CcPL 177701 — 3613 135102 — — 98/ 79 (1.24)
BAT+WAMO Band  —0.9570% 2507033 40t 3 1277538 — — 93/ 78 (1.20)
BAT+WAMI PL 214700 — — — 0.6870.07 — 142/ 80 (1.78)
BAT-+WAMI CPL 1857010 — 31H)) — 0931013 — 104/ 79 (1.32)
+0.73 +0.12 + 6 +0.22
BAT+WAMI Band  —0.93700 2467018 40t § — 0957012 — 95/ 78 (1.22)
KW-+BAT PL 221700 — — — — 0.97T00s  216/118 (1.83)
KW+BAT CPL  —1.707012 — 38T ¢ — — 0.93F50%  129/117 (1.10)
KW-+BAT Band  —1.0170} 2511078 40t § — — 0.94700%  139/116 (1.20)
KW-+WAMO PL 233700 — — 1137013 — — 152/ 83 (1.84)
KW-+WAMO CPL  —1.867013 — 2518 1271017 — — 101/ 82 (1.24)
+0.23 +0.33 +12 +0.19
KW-+WAMO Band —1.7710% -3.131033 33115 1337010 — — 97/ 81 (1.21)
KW-+WAMI PL 233700 — — — 0.8870.00 — 153/ 83 (1.85)
KW-+WAMI cPL  —1.927003 — 17+8 — 0.9370.09 — 107/ 82 (1.31)
KW-+WAMI Band —1.577037 < -2.56 40t38 — 1031013 — 107/ 81(1.33)
+0.03 +0.09 +0.07 +0.04
KW-H+2WAM*+BAT ~ PL  —2.237(0 — — 097000 0771007 096700, 325/168 (1.94)
+0.09 + 9 +0.14 +0.09 +0.04
KW-2WAM*+BAT ~ CPL  —1.8470% — 307, 1227015 0937090 0947090 216/167 (1.30)
KW-+2WAM*+BAT ~ Band  —1.647017 —2.86101 39T 2 1347078 1021010 09400 205/166 (1.24)

* The joint fit of two WAM spectra.
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Table 18. Spectral parameters: 060117 Reg13.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof
KW PL 205700 — — — — — 302/ 60 (5.04)
KW CPL 1567007 — 87t 2 — — — 50/ 59 (0.86)
0.09 0.24 5
KW Band —1511007  —2.887(¢ 85t 2 — — — 45/ 58 (0.78)
WAMO PL 2631000 — — — — — 20/ 22(0.92)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAMI PL 2487000 — — — — — 33/ 22(1.53)
WAMI CPL — — — — — — —
WAMI1 Band — — — — — — —
BAT PL  —1.887003 — — — — — 74/ 57 (1.31)
BAT CPL 1507013 — 77t 8 — — — 40/ 56 (0.73)
0.12 0.06 12
BAT Band  —15070; —8.807005 775 — — — 40/ 55 (0.74)
BAT-+WAMO PL 198700 — — 0.82700 — — 329/ 80 (4.12)
BAT+WAMO CPL  —1.65T0% — gt 3 1.037 000 — — 95/ 79 (1.20)
0.11 0.10 6 0.08
BAT-+WAMO Band  —146707) 265709 75T ¢ 116700 — — 63/ 78 (0.81)
BAT-+WAMI PL 2007003 — — — 0777008 — 342/ 80 (4.28)
BAT-+WAMI CPL  —1.6970% — 96" § — 0.8670.0% — 84/ 79 (1.06)
0. 0.08 16 0.0
BAT+WAMI Band —1.53%01¢ 251709 79118 — 0.95150% — 73/ 78 (0.95)
KW-+BAT PL  —2.0010¢) — — — — 101100 444/118 (3.77)
KW+BAT CPL 157700 — 86T 4 — — 095700 94/117 (0.80)
0.07 0.22 4 0.02
KW-+BAT Band  —153T007  —2.847)7] 83t ] — — 0951005 88/116 (0.76)
KW-+WAMO PL 208700 — — 09700 — — 467/ 83 (5.64)
KW-+WAMO CcPL  —1.6270% — 88t 2 1.007 004 — — 104/ 82 (1.27)
0.09 0.10 5 0.05
KW-+WAMO Band  —148T008  —2.707019 g2t 3 105700 — — 71/ 81(0.88)
KW-+WAMI PL 209700 — — — 0.881003 — 467/ 83 (5.63)
KW-+WAMI CPL  —1.6770% — g1+ ¢ — 0.867003 — 101/ 82 (1.23)
0.11 0.11 6 0.04
KW-+WAMI Band  —1.541000  —2.62T( 1, g4t o — 0.891004 — 84/ 81 (1.04)
KW-+2WAM*+BAT ~ PL  —2.06700! — — 093700 0.84T007  1.00T00  832/168 (4.96)
0.03 5 0.04 0.03 0.02
KW+2WAM*+BAT  CPL  —1.66700; — 907" 2 098100 086700 096700 207/167 (1.24)
0.08 0.07 5 0.05 0.04 0.02
KW+2WAM*+BAT ~ Band  —1.517005  —2.601007 81t ] LO4T00 0917000 0967002 158/166 (0.95)

* The joint fit of two WAM spectra.
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Table 19. Spectral parameters: 060124 Regl.

Instrument Model o B Epeax [keV]  C(WAM2)  C(WAM3) )(2 /dof
KW PL 17100 — — — — 83/60 (1.39)
KW cPL 118703 — 198+118 — — 70/59 (1.19)
KW Band —1.17103 199111 — — 70/58 (1.21)
WAM2 PL 217705 — — — — 10/14 (0.72)
WAM2 CPL — — — — — —
WAM2 Band — — — — — —
WAM3 PL —2.00103 — — — — 14/14 (1.02)
WAM3 CPL — — — — — —
WAM3 Band — — — — — —
KW-+WAM2 PL 173700 — — 0771527 — 96/75 (1.29)
KW+WAM2  CPL  —1211922  — 2137 7 0.81707%8 — 78/74 (1.06)
KW+WAM2  Band —130707% — 228" 7] 0.82192¢ — 79/73 (1.08)
KW-+WAM3 PL 1737000 — — — 0.78T07%  100/75 (1.33)
KW-+WAM3  CPL  —129%077 2397113 — 0747011 85/74 (1.15)
KW+WAM3  Band —1.29%0%1 2407132 — 0747005 85/73 (1.17)
Kw+2wam®  pL 1821010 — — 0837077 0821070 105/88(1.20)
KW+2WAM'  CcPL  -1.33103%0 2441110 080702 0741018 91/87(1.05)
KW-+2WAM®  Band  —1.44701  — 268700 0827073 0767018 91/86.(1.07)

* The parameter is not constrained.
 The joint fit of two WAM spectra.
Table 20. Spectral parameters: 060124 Reg2.
Instrument Model a B Epeak [keV]  C(WAM2)  C(WAM3) x2/dof
KW PL 163700 — — — — 133/69 (1.94)
KW cPL  —1.127033 — 3237 B8 — — 60/68 (0.90)
KW Band  —0967031  —22170% 2441 % — — 55/67 (0.83)
WAM2 PL 2027018 — — — — 17/14 (1.23)
WAM2 cPL —1217% — <785 — — 14/13 (1.11)
WAM2 Band — — — — — —
WAM3 PL 21170 — — — — 18/14 (1.30)
WAM3 CPL  —1.2370% — 281705 — — 12/13 (0.94)
WAM3 Band —1.1970% <227 279" 22 — — 11/12 (1.00)
0.03 0.08

KW-+WAM2 PL  —165T00 — — 0.701 008 — 164/84 (1.95)

KW+WAM2  CPL  —1.14T(13 — 3317 ¢ 0.661007 — 75/83 (0.91)
0.23 0.22 79 0.08

KW+WAM2  Band  —0.99707 —22670% 2597 0.661 00 — 70/82 (0.86)

KW-+WAM3 PL 167700 — — — 0.70T007 189/84 (2.26)
0.13 47 0.05

KW+WAM3  CPL  —1.0970)3 — 3057 3! — 0.64700:  73/83(0.89)
0.21 0.36 51 0.06

KW+WAM3  Band  —1.02707 2511930 o741 3] — 0.64T000  69/82 (0.85)
0.03 0.09 0.07

KW+2WAM*  PL  —1.69T00 — — 0731008 0721008 217/99 (2.20)

KW+2WAM*  CPL  —LI117012 — 3137 9 0.66T007  0.64T003  88/98 (0.91)

KW+2WAM*  Band 103707 250100 279t 3 0.66T000  0.64T002  84/97(0.87)

* The joint fit of two WAM spectra.
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Table 21. Spectral parameters: 060124 Reg3.

[Vol. 63,

Instrument Model o4 B Epeax [keV]  C(WAM2)  C(WAM3) x2/dof

KW PL 185701 — — — — 80/60 (1.34)

KW CPL  —12170%) — 13375 — — 66/59 (1.13)

KW Band —1.201031 < -232 13214 — — 66/58 (1.15)

WAM2 PL 242108 — — — — 11/14 (0.85)

WAM2 CPL <25 — 2317¢) — — 9/13 (0.71)

WAM2 Band — — — — — —

WAM3 PL  —2.2970¢S — — — — 20/14 (1.49)

WAM3 CPL — — — — — —

WAM3 Band — — — — — —

KW-+WAM2 PL  —18670] — — 0.88703) — 94/75 (1.26)

KW+WAM2  CPL  —1.22703] — 13673 097104 — 77/74 (1.05)

KW+WAM2  Band —1227030 < 244 13773 09701 — 77/73 (1.07)

KW-+WAM3 PL 187701 — — — 0.98703%  103/75 (1.39)

+0.36 +62 +0.28

KW+WAM3  CPL  —1.29703% — 14475 — 0947038 89/74 (1.21)

KW+WAM3  Band 1247031 < -2.11 13618 — 096703 89/73(1.22)

KW-+2WAM*  PL  —2.0070 13 — — 098704 1.051030  108/88 (1.24)

KW+2WAM*  CPL  —1.4470%) — 13976 097104 0967030 99/87 (1.14)

KW-+2WAM*  Band 1427090 < -224 13774 097104 0971030 99/86 (1.15)
* The joint fit of two WAM spectra.

Table 22. Spectral parameters: 060124 Reg13.
Instrument Model o Eoeak [keV]  C(WAM2) C(WAM3) )(2 dof
P
KW PL 172700 — — — — 111/69 (1.61)
KW cPL  —1.227013 — 248137 — — 55/68 (0.81)
KW Band —1.187070 < -2.17 2321 — — 54/67 (0.81)
WAM2 PL 2147022 — — — — 17/14 (1.24)
WAM2 CPL 0.1573% — 284178 — — 11/13 (0.88)
WAM2 Band 332117 < -226 24218 — — 9/12 (0.82)
WAM3 PL 2101013 — — — — 19/14 (1.39)
WAM3 CPL  —1.6070% — <414 — — 17/13 (1.33)
WAM3 Band — — — — — —
KW-+WAM2 PL 174700 — — 0747000 — 138/84 (1.65)
KW+WAM2  CPL  —1.227013 — 253148 0.7315:09 — 68/83 (0.82)
KW+WAM2  Band  —1.197017 276195 241139 0.73700 — 67/82 (0.82)
KW+WAM3 PL 175700 — — 0.7710%7 — 148/84 (1.77)
KW+WAM3  CPL  —1257013 — 261158 0.711506 — 73/83 (0.89)
+0.18 +0.42 +53 +0.07

KW-+WAM3  Band  —121701% —2.6210% 242133 0711007 — 72/82 (0.88)
KW-H+2WAM*  PL 177700 — — 0771010 0781008 174/99 (1.76)
KW-+2WAM*  CPL  —1257(13 — 26113 073700 0711008 86/98 (0.88)
KW-+2WAM*  Band 1227019 274193 24814 073100 0711007 84/97 (0.88)

* The joint fit of two WAM spectra.
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Table 23. Spectral parameters: 060502A Regl.

Instrument Model o4 B Epeax [keV]  C(WAM3) C(BAT) x2/dof
KW PL 17170 — — — — 73/ 60 (1.22)
KW CPL  —1.1970% — 174118 — — 64/ 59 (1.10)
KW Band —09070% <-179 17t — — 64/ 58 (1.11)
WAM3 PL 275103 — — — — 11/ 14 (0.81)
WAM3 CPL — — — — — —
WAM3 Band — — — — — —

BAT PL  —1267008 — — — — 54/ 57 (0.96)
BAT CPL  —0.73703¢ — 1321122 — — 47/ 56 (0.84)
BAT Band — — — — — —
BAT+WAM3 PL 1327008 — — 0411010 — 94/ 72 (1.31)
BAT-+WAM3 CPL  —0.79703 — 41t 3 0.987059 — 60/ 71 (0.85)
BAT+WAM3 Band —0.67103 <-212 123t § 108100 — 59/ 70 (0.84)
KW+BAT PL 143700 — — — 1271038 158/118 (1.35)
KW-+BAT CPL  —0.86703 — 149 3 — 0941015 114/117 (0.97)
KW+BAT Band —07010% <-188 1200 § — 0937015 112/116 (0.97)
KW-+WAM3 PL 1767010 — — 0.941930 — 95/ 75 (1.27)
+0.37 + 83 +0.29
KW-+WAM3 CPL  —1.16703 — 1637 5 0.92703] — 77/ 74 (1.05)
KW-+WAM3 Band —08710% <207 1191} 1.027033 — 76/ 73 (1.05)
+0.06 +0.17 +0.21
KW-+WAM3+BAT ~ PL  —1461009 — — 0.677011 121707 1917133 (1.44)
KW-+WAM3+BAT ~ CPL  —0.877(1} — 150" 35 0.89703% 0947013 126/132 (0.96)
KW+WAM3+BAT  Band —0.70703 < -210 1217 3 097702 092011 124/131 (0.95)

* The joint fit of two WAM spectra.
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Table 24. Spectral parameters: 060813 Regl.

Instrument Model o B Epeak [keV]  C(WAMO)  C(WAM3) C(BAT) )(2 /dof
KW PL 157700 — — — — — 431/ 60 ( 7.18)
KW CPL  —0.65T07 — 2187 1% — — — 82/ 59 ( 1.40)
KW Band  —0.52101] 2631035 1941 2 — — — 74/ 58 ( 1.28)
WAMO PL 223700 — — — — — 42/ 22( 1.94)
WAMO CPL  —1.4870% — 2237 3 — — — 20/ 21 ( 0.98)
WAMO Band — — — — — — —
WAM3 PL 219700 — — — — — 38/ 22( 1.76)
WAM3 CPL 1597048 — <260 — — — 30/ 21( 1.44)
+5.71 +0.24 + 26
WAM3 Band —0.7170%  —258702 227t 26 — — — 22/ 20( 1.14)
BAT PL  —1.1370% — — — — — 53/ 57( 0.94)
—0.04
BAT CPL  —0.80701° — 219112 — — — 38/ 56 ( 0.69)
BAT Band — — — — — — —
BAT+WAMO PL  -151 — — 1.07 — — 832/ 80 (10.40)
BAT-+WAMO CPL  —0.87100: — 2591 19 1.081 007 — — 67/ 79 ( 0.86)
BAT-+WAMO Band  —085T00% < 247 2461 38 11100 — — 66/ 78 ( 0.86)
BAT-+WAM3 PL 145700 — — — 0.81+00 — 703/ 80 ( 8.80)
BAT+WAM3 CPL  —0.86700¢ — 2517 3 — 0.96007 — 75/ 79 ( 0.95)
BAT-+WAM3 Band  —0.81700% 258103 226" 3 — 1.001 008 — 61/ 78 ( 0.79)
KW+BAT PL 1447007 — — — — 1031008 753/118 ( 6.38)
KW-+BAT CPL  —0.78700 — 2287 18 — — 0927008 126/117 ( 1.08)
KW+BAT Band  —0.7370 0% 2717030 212t 3% — — 0917003 122/116 ( 1.05)
KW+WAMO PL 169700 — — 1.301008 — — 766/ 83 ( 9.24)
KW-+WAMO CPL  —0.80T00% — 2461 13 1.017903 — — 120/ 82 ( 1.47)
KW+WAMO Band  —0.61701] 254100 207T 22 1.031008 — — 109/ 81 ( 1.36)
KW-+WAM3 PL 1677003 — — — 1.081 00! — 695/ 83 ( 8.38)
KW+WAM3 CcPL  —0.7610% — 239+ 14 — 0.8810:04 — 124/ 82 ( 1.52)
+1H—-0.08 - 13 29 -0.04 .
KW-+WAM3 Band  —0.60701; 2541007 205t [ — 0.90T003 — 101/ 81 ( 1.25)
KW-+2WAM*+BAT ~ PL  —1.6270% — — LI6T000 0991000 0.85T00°  1607/167 ( 9.63)
+0.05 + 11 +0.04 +0.04 +0.04
KW-2WAM*+BAT ~ CPL  —0.8470% — 2497 10 LOITS0N  0.88700% 093700 197/166 ( 1.19)
KW-+2WAM*+BAT ~ Band  —0.77100¢ 2637007 223t 2 1047005 091700 0927003 177/165 ( 1.08)

* The joint fit of two WAM spectra.
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Table 25. Spectral parameters: 060814 Regl.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof

KW PL 164700 — — — — — 76/ 60 (1.28)
KW CPL 1267013 — 299 1) — — — 45/ 59 (0.78)
KW Band  —1.08103 —207102 204 T2 — — — 41/ 58 (0.72)
WAMO PL 201703 — — — — — 16/ 22(0.73)
WAMO CPL — — — — — — —

WAMO Band — — — — — — —

WAMI PL  —1.841000 — — — — — 27/ 22(1.24)
WAMI CPL — — — — — — —

WAMI1 Band — — — — — — —

BAT PL 147700 — — — — — 40/ 57 (0.70)
BAT CPL 1337013 — >165 — — — 37/ 56 (0.67)
BAT Band — — — — — — —

BAT-+WAMO PL 149700 — — 0.68700% — — 74/ 80 (0.93)
BAT+WAMO CPL 138700 — 386.5T 10, 0.881018 — — 58/ 79 (0.74)
BAT-+WAMO Band  —1.29707 —197t0% 225 T 098708 — — 54/ 78 (0.70)
BAT+WAMI PL 154700 — — — 0.837007 — 112/ 80 (1.41)
BAT-+WAMI CPL 141700 — 521 39 — 0.90007 — 66/ 79 (0.85)
BAT+WAMI Band  —1.377033 1957038 363 1) — 0.947002 — 62/ 78 (0.81)
KW-BAT PL  —1.547003 — — — — 0957000 139/118 (1.18)
KW-BAT CPL 134700 — 324 T — — 0.87700%  84/117 (0.72)
KW-+BAT Band  —1.29700% < 185 257 T — — 0.867007  82/116 (0.71)
KW-+WAMO PL 165700 — — 0.80700 — — 100/ 83 (1.21)
KW-+WAMO CPL 1317013 — 329 T 077100 — — 68/ 82(0.83)
KW-+WAMO Band  —1.04703 —2.0270% 190 T 08100 — — 58/ 81(0.72)
KW+WAMI PL —1.68700 — — — 0917007 — 116/ 83 (1.40)
KW-+WAMI CPL 140700 — 440 T10 — 0.8370.9¢ — 79/ 82(0.97)
KW+WAMI Band  —1.107039 —1.9110%2 200 *'§ — 0.86 005 — 71/ 81(0.88)
KW+2WAM*+BAT ~ PL  —1.597003 — — 0757008 0.827008 0917007 242/166 (1.46)
KW-+2WAM*+BAT ~ CPL  —1.3970¢( — 425 1% 0767008 0.827005  0.89T00  142/165 (0.87)
KW-+2WAM*+BAT  Band  —1.32700 —1.997012 og1 T8 0.807000  0.861007  0.87700  136/164 (0.83)

* The joint fit of two WAM spectra.
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Table 26. Spectral parameters: 060814 Reg2.
Instrument Model o B Epeak [keV] C(WAMO) C(WAM1) C(BAT) )(2 /dof
KW PL 1787007 — — — — — 63/ 60 (1.07)
KW CPL  —1.44T02% — 2127 13 — — — 53/ 59 (0.91)
KW Band  —1.377030 < -192 177+ 1% — — — 53/ 58(0.92)
WAMO PL  —16170% — — — — — 16/ 22 (0.77)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAMI PL —1.77701) — — — — — 22/ 22 (1.04)
WAMI CPL — — — — — — —
WAMI1 Band — — — — — — —
BAT PL  —155T00 — — — — — 38/ 57(0.67)
BAT CPL — — — — — — —
BAT Band — — — — — — —
BAT+WAMO PL  —156700 — — 0.807017 — — 55/ 80 (0.69)
BAT-+WAMO CPL — — — — — — —
BAT-+WAMO Band — — — — — — —
BAT-+WAMI PL 158700 — — — 0.93100% — 70/ 80 (0.88)
BAT+WAMI CPL  —1.5270% — 825197 — 0.99T00 — 61/ 79 (0.77)
BAT+WAMI Band  —1477010 < —1.66 339111 — 1067014 — 60/ 78 (0.78)
KW-BAT PL  —161700 — — — — 0.97T008  124/118 (1.05)
KW+BAT CPL  —14170% — 2237 1'% — — 0.867007  92/117 (0.79)
KW+BAT Band —141700% < —1.97 21t ¥ — — 0.86700,  92/116 (0.80)
KW-+WAMO PL 17700 — — 0.997011 — — 81/ 83(0.99)
KW-+WAMO CPL  —1.657012 — >242 0977011 — — 79/ 82(0.97)
KW+WAMO Band  —13870% 195101 1607 1.00798 — — 76/ 81 (0.94)
KW-+WAMI PL 1787000 — — — Lty — 86/ 83 (1.05)
KW+WAMI CPL  —1.687012 — > 405 — 1061013 — 84/ 82 (1.03)
KW+WAMI Band 14370 —1.877000 16512 — 1.0970 13 — 82/ 81(1.01)
KW-+2WAM*+BAT ~ PL  —1.637003 — — 0877013 0971008 0967008 175/166 (1.06)
+0.05 + 304 +0.13 +0.09 +0.08
KW-2WAM*+BAT ~ CPL  —1.5370% — 5407 3% 0887013 0971008 0927008 150/165 (0.91)
0.13 0.09 170 0.15 0.11 0.07
KW+2WAM*+BAT  Band  —1.40703 —1.86700) 208t 0 09470 1047000 0.89T007  145/164 (0.89)

* The joint fit of two WAM spectra.



No. 1] Spectral Cross-Calibration using GRB
Table 27. Spectral parameters: 060814 Reg12.
Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof
KW PL 1707008 — — — — — 72/ 60 (1.20)
KW CPL 143102 — 308" 2 — — — 61/ 59 (1.04)
KW Band  —1.307037 <181 2127 179 — — — 59/ 58 (1.02)
WAMO PL  —176703} — — — — — 15/ 22 (0.71)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAMI PL  —17710% — — — — — 19/ 22(0.88)
WAMI CPL — — — — — — —
WAMI1 Band — — — — — — —
BAT PL 1567003 — — — — — 45/ 57(0.79)
BAT CPL — — — — — — _
BAT Band — — — — — — —
BAT+WAMO PL  —1577003 — — 0.827509 — — 63/ 80 (0.79)
BAT+WAMO CPL  —1.54700¢ — +o0 0.897013 — — 62/ 79 (0.78)
BAT-+WAMO Band  —1.44707 —176%008 202t 6 0.98%017 — — 58/ 78 (0.75)
BAT+WAMI PL 159700 — — — 0.89T00¢ 77/ 80 (0.97)
BAT-+WAMI CcPL 153700 — 772 §% — 0.941007 — 63/ 79 (0.81)
BAT+WAMI Band —1447011 <170 > 156 — 1.027019 — 62/ 78 (0.80)
KW+BAT PL  —1.607003 — — — — 0.967006  128/118 (1.09)
0.07 182 0.06
KW-+BAT CPL  —1.467007 — 3177 185 — — 0.88T00%  104/117 (0.89)
0.10 0.0
KW+BAT Band 1427000 < —1.80 2497 170 — — 0.87T008  103/116 (0.89)
KW-+WAMO PL 170700 — — 0917017 — — 87/ 83 (1.06)
KW+WAMO CPL  —1.567013 — 5347184 0.887012 — — 83/ 82(1.02)
KW-+WAMO Band  —1.2170% —190t0 165t B 092700 — — 76/ 81 (0.95)
KW-+WAMI PL 172700 — — — 0.9610.% — 92/ 83(1.12)
KW-+WAMI CPL 15801 — 6827 57 — 0.911008 — 85/ 82 (1.04)
KW-+WAMI Band  —1.27107¢ —1.8310% 72t 4% — 0.93709 — 81/ 81 (1.01)
KW-+2WAM*+BAT ~ PL  —1.62700) — — 0.847000  0.88T007  0.94700¢  183/166 (1.10)
0.04 295 0.10 0.07 0.06
KW+2WAM*+BAT ~ CPL  —1.53700: — 6127 T 0867000 0881007 0.91T008 1517165 (0.92)
+0.11 +0.08 + 223 +0.11 +0.08 +0.06
KW-2WAM*+BAT ~ Band  —1.4170]0 —1.83709% 23272 091701 0937008 0.88T00C  146/164 (0.89)

* The joint fit of two WAM spectra.

253



254 T. Sakamoto et al. [Vol. 63,

Table 28. Spectral parameters: 060904A Regl.

Instrument Model o B Epeak [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof

KW PL 167700 — — — — — 128/ 60 (2.15)
KW CPL  —1.037013 — 1861 39 — — — 45/ 59 (0.77)
KW Band —1.02701% < -244 182+ 39 — — — 44/ 58 (0.77)
WAMO PL 216703} — — — — — 14/ 14 (1.03)
WAMO CPL 10777 — <430 — — — 10/ 13 (0.84)
WAMO Band —1.147592 < 225 3097122 — — — 10/ 12 (0.91)
WAM3 PL —21010% — — — — — 10/ 14 (0.73)
WAM3 CPL  —1.837037 — <334 — — — 7/ 13(0.59)
WAM3 Band —1.83107 < 2,07 210713 — — — 7/ 12(0.64)
BAT PL —1.31700 — — — — — 38/ 57 (0.67)
BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT+WAMO PL 135700 — — 0461007 — — 109/ 72 (1.51)
BAT+WAMO CPL  —1.1870% — 357118 0797513 — — 54/ 71(0.76)
BAT+WAMO Band  —1.18%0%¢ < 228 3581140 0797513 — — 54/ 70 (0.77)
BAT+WAM3 PL 1477003 — — — 0777008 — 268/ 72 (3.73)
BAT+WAM3 CPL  —1.16700%¢ — 300t 5 — 0.94008 — 60/ 71 (0.85)
BAT+WAM3 Band —1.137005 < -2.13 2661 23 — 0.987009 — 57/ 70 (0.82)
KW-+BAT PL  —1.497003 — — — — 1037000 287/118 (2.43)
KW+BAT CPL 1067077 — 205% 3 — — 0.84T00°  98/117 (0.84)
KW-BAT Band  —1.067005 < -2.63 2041 39 — — 0.84700%  98/116 (0.85)
KW-+WAMO PL 170700 — — 0.877017 — — 158/ 75 (2.12)
KW-+WAMO cPL 1137013 — 209" 32 0.887010 — — 62/ 74 (0.84)
KW-+WAMO Band —1.08701% < -231 1931 37 0.89701 — — 60/ 73 (0.83)
KW-+WAM3 PL 176700 — — — 1137000 — 194/ 75 (2.59)
KW+WAM3 CPL  —1.257019 — 2467 31 — 0.95T00% — 69/ 74 (0.94)
KW-+WAM3 Band  —1.0970? —230701 190" 39 — 0.9870% — 61/ 73 (0.84)
KW-+2WAM*+BAT ~ PL  —1.57100; — — 0737000 0.88T008 094700 478/148 (3.23)
KW-+2WAM*+BAT ~ CPL  —1.15700 — 2531 3¢ 0.827000 0901008 0.8770%  134/147 (0.91)
KW-+2WAM*+BAT ~ Band  —1.097 005 —24the 2t B 0.847000 0931007 0.86700:  127/146 (0.88)

* The joint fit of two WAM spectra.



No. 1]

Spectral Cross-Calibration using GRB
Table 29. Spectral parameters: 060904A Reg2.
Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof
KW PL  —176%01 — — — — — 60/ 60 (1.01)
0.65 32
KW CPL  —05370% — 13t 32 — — — 36/ 59 (0.62)
KW Band 0437 < -226 108" 3 — — — 36/ 58 (0.62)
WAMO PL 176708 — — — — — 14/ 14 (1.06)
WAMO CPL — — — — — — —
WAMO Band — — — — — — —
WAM3 PL 2387030 — — — — — 32/ 14 (2.31)
WAM3 CPL — — — — — — —
WAM3 Band — — — — — — —
BAT PL  —162700 — — — — — 67/ 57 (1.19)
BAT CPL 116703 — 90t ¢ — — — 60/ 56 (1.08)
BAT Band —1.027010 < -1.70 75+ 8 — — — 59/ 55 (1.08)
BAT-+WAMO PL 162700 — — 0577031 — — 82/ 72 (1.15)
0.30 374 0.78
BAT+WAMO CPL  —1317030 — 1y 108108 — — 78/ 71 (1.11)
BAT-+WAMO Band  —1.01707 1917931 747 S5 0.8570% — — 74/ 70 (1.07)
BAT+WAM3 PL 165700 — — — 0.70701% — 112/ 72 (1.57)
0.18 106 0.35
BAT+WAM3 CPL  —1.42708 — 146798 — 1.077032 — 94/ 71 (1.33)
0.43 8 0.
BAT+WAM3 Band —1.13103 < -1.97 g7t 78 — 1357030 — 92/ 70 (1.32)
KW+BAT PL  —166700¢ — — — — 0927013 131/118 (1.12)
KW+BAT CPL  —1.2270% — 109" 3 — — 076588 105/117 (0.90)
0.36 42 0.11
KW+BAT Band —1.22107¢ < -2.03 1107 32 — — 0767006 105/116 (0.91)
KW-+WAMO PL  —176%01 — — 0.65703% — — 75/ 75 (1.01)
0.58 42 0.39
KW-+WAMO CPL  —0.73703% — 124F 5 0.661033 — — 55/ 74 (0.75)
1.36 48 0.43
KW+WAMO Band  —0261,3¢ < -2.13 98t 3 075103 — — 53/ 73 (0.73)
KW-+WAM3 PL 182701 — — — 0.8170% — 100/ 75 (1.34)
KW-+WAM3 CcPL 101704 — 1461 3 — 0747029 — 73/ 74 (0.99)
KW-+WAM3 Band  —0.2477 -2.53102 97t 5% — 0.867015 — 69/ 73 (0.95)
KW-H2WAM*+BAT ~ PL  —1.69700¢ — — 0597038 0.67T015 091701 190/148 (1.29)
0.15 58 0.37 0.21 0.12
KW+2WAM*+BAT  CPL  —13670; — 143% 35 0721035 083103 07905 156/147 (1.06)
0.35 76 0.44 0.26 0.11
KW+2WAM*+BAT  Band —1.167030 < —2.06 100t 18 082703 0957030 0777008 154/146 (1.06)

* The joint fit of two WAM spectra.
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Table 30. Spectral parameters: 060904A Regl2.

Instrument Model o B Epeax [keV]  C(WAMO) C(WAMI) C(BAT) )(2 /dof

KW PL 169700 — — — — — 120/ 60 (2.02)
KW CPL  —0.97101! — 1657 33 — — — 32/ 59 (0.56)
KW Band  —09570% < 242 162 33 — — — 31/ 58(0.55)
WAMO PL  —2.0670% — — — — — 14/ 4(1.06)
WAMO CPL  —0571113 — 33318 — — — 10/ 13 (0.84)
WAMO Band 080737 < —2.08 2851187 — — — 10/ 12 (0.89)
WAM3 PL 214700 — — — — — 15/ 14 (1.13)
WAM3 CPL  —1.73704 — <300 — — — 11/ 13 (0.89)
WAM3 Band —1.72705) < -224 211t 5 — — — 11/ 12(0.96)
BAT PL  —1.4070% — — — — — 40/ 57 (0.71)
BAT CPL — — — — — — _

BAT Band — — — — — — —

BAT-+WAMO PL 143700 — — 0.52100% — — 83/ 72(1.17)
BAT+WAMO CPL  —1.29%007 — 3627708 0.807013 — — 53/ 71(0.75)
BAT-+WAMO Band  —1.307002 < —2.03 3951508 0797013 — — 53/ 70 (0.76)
BAT+WAM3 PL 153700 — — — 0.797007 — 220/ 72 (3.07)
BAT-+WAM3 CPL  —1.2510¢¢ — 2741 3 — 0.98T00% — 57/ 71 (0.81)
BAT-+WAM3 Band —125T007 <43 2737 — 0.98700% — 57/ 70 (0.82)
KW+BAT PL 153709 — — — — 0.99T00¢  235/118 (1.99)
KW-+BAT CPL  —1.1310¢% — 1887 39 — — 0.827007  83/117(0.72)

+0.08 + 29 +0.05

KW-BAT Band  —11370%9% < 245 1861 37 — — 0.82700°  83/116 (0.72)
KW-+WAMO PL 170700 — — 0.82101 — — 143/ 75 (1.92)
KW-+WAMO CPL  —1.09%013 — 1897 3 0.847012 — — 54/ 74 (0.74)
KW-+WAMO Band  —1.02%07 —260103% 1707 3 0.85T011 — — 51/ 73 (0.71)
KW-+WAM3 PL 177700 — — — 1.051 000 — 190/ 75 (2.54)
KW-+WAM3 CPL  —1.23%010 — 223" 3% — 0.9070%7 — 61/ 74 (0.83)
KW+WAM3 Band  —0.971030 —228%00% 1561 4l — 0.9570:09 — 54/ 73 (0.74)
KW-+2WAM*+BAT ~ PL  —1.607(0 — — 0717000 0847008 0937002 395/148 (2.67)
KW-42WAM*+BAT ~ CPL  —1.22700 — 235" 71 0.807010  0.88T000  0.84T00  120/147 (0.82)
KW-+2WAM*+BAT ~ Band —1.17700% < -2.22 2047 32 0.8270 10 0907007 0.83T00%  117/146 (0.81)

* The joint fit of two WAM spectra.
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Table 31. Spectral parameters: 060912 Regl.

Instrument Model o B Epeax [keV]  C(WAM2) C(BAT) )(2 /dof
KW PL 19200 — — — — 63/ 60 (1.06)
KW CPL — — — — — —

KW Band — — — — — —
WAM2 PL 171t — — — — 8/ 14(0.58)
WAM2 CPL — — — — — —
WAM2 Band — — — — — —
BAT PL 18200 — — — — 57/ 57 (1.01)
BAT CPL — — — — — —
BAT Band — — — — — —
BAT-+WAM2 PL 1817010 — — 0917038 — 65/ 72(0.91)
BAT-+WAM2 CPL — — — — — —
BAT-+WAM2 Band — — — — — —
KW+BAT PL 185008 — — 0797015 121/118 (1.03)
KW+BAT CPL — — — — — —
KW+BAT Band — — — — — —
KW+WAM2 PL —19175 — 0.8217032 — 72/ 75 (0.96)
KW+WAM2 CPL — — — — — —
KW+WAM2 Band — — — — — —
KW-+WAM2+BAT ~ PL  —185700% — — 0771038 079701 130/133 (0.98)

KW+4WAM2+BAT CPL — — — — — —
KW+4+WAM2+BAT  Band — — — — — —

Table 32. Spectral parameters: 061006 Regl.

Instrument Model o Epeak [keV] C(WAM3) C(BAT) )(2 dof
P
KW PL 1207000 — — — — 87/ 31(2.81)
0.22 166

KW CPL  —05175%0 — 59279% — — 37/ 30 (1.25)
KW Band  —0.5170% — 59271188 — — 37/ 29 (1.29)
WAM3 PL 159700 — — — — 65/ 24 (2.72)
WAM3 CPL  —0.647033 — 7957170 — — 22/ 23 (0.96)
WAM3 Band —04470% < -207 693720 — — 20/ 22 (0.93)
BAT PL 0617000 — — — — 60/ 57 (1.07)
BAT CPL — — — — — —

BAT Band — — — — — —

BAT+WAM3 PL 134700 — — 1.58103 — 334/ 82 (4.08)
BAT-+WAM3 CPL  —0.50700 — 753T & 0.6570 09 — 83/ 81(1.03)
BAT+WAM3 Band  —0477077 < -209  7027%% 0.6570 09 — 81/ 80 (1.01)
KW-BAT PL  —1.01700 — — — 1.007018 225/ 89 (2.53)
KW+BAT CPL  —045T077 — 572713 — 0.88T012 98/ 88(1.12)
KW-BAT Band —045T0717 < -208  5721'2 — 0.88701% 98/ 87(1.13)
KW-+WAM3 PL  —141700! — — 1.03101] — 208/ 56 (3.72)
KW-+WAM3 CPL  —0.63701¢ — 7491198 0.671008 — 62/ 55(1.14)
KW+WAM3 Band 0607018 <218 7127} 0.66™0 08 — 61/ 54(1.14)
KW-+WAM3+BAT ~ PL  —1.28700} — — 0.80T00%  0.617007  431/114 (3.79)
KW-+WAM3+BAT ~ CPL  —0.52F0(0 — 711t 0.64T007 0937015 125/113 (1.11)

KW+WAM3+BAT  Band  —03507010 < -216 6757 g 065007 0937012 123/112(1.10)
* The joint fit of two WAM spectra.
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Table 33. Spectral parameters: 061007 Regl.

Instrument Model o B Epeax [keV]  C(WAM2)  C(WAM3) C(BAT) )(2 /dof

KW PL  —1.567003 — — — — — 328/ 66 (4.98)
KW CPL  —0.691013 — 2847 73 — — — 71/ 65 (1.10)
KW Band  —0.5110% —238%0% 239t ¥ — — — 58/ 64(0.92)
WAM2 PL 223709 — — — — — 19/ 25(0.77)
WAM2 CPL  —1.9810% — <421 — — — 16/ 24 (0.68)
WAM2 Band  —1477537 < -220 <415 — — — 16/ 23 (0.71)
WAM3 PL 2157007 — — — — — 43/ 25 (1.76)
WAM3 CPL  —1.567046 — 36775 — — — 22/ 24(0.92)
WAM3 Band  —1.1570% 275008 362t Y — — — 17/ 23 (0.78)
BAT PL  —1.057002 — — — — — 46/ 57 (0.82)
BAT CPL  —0.8870%0 — >235 — — — 44/ 56 (0.79)
BAT Band — — — — — — —

BAT-+WAM2 PL  —121700 — — 0.197001 — — 357/ 83 (4.30)
BAT-+WAM2 CPL  —0.887100 — 388" 10 0977018 — — 72/ 82(0.88)
BAT-+WAM2 Band  —0.8170 3 —245%03% 300t 1131977 — — 61/ 81(0.76)
BAT-+WAM3 PL 151700 — — — 0.8070 1% — 620/ 83 (7.48)
BAT+WAM3 CPL  —0.8810(7 — 384T 3 — 0.98T017 — 71/ 82(0.88)
BAT+WAM3 Band  —0.86700 27108 3560 8 — 102703 — 62/ 81(0.77)
KW+BAT PL  —146700 — — — — 0.86T00¢  603/124 (4.87)
KW+BAT CPL  —0.781007 — 2098 21 — — 0937004 118/123 (0.96)
KW+BAT Band  —0.731 008 —25010% 2713t 3 — — 0937001 110/122 (0.90)
KW-+WAM2 PL  —1617003 — — 0.7270.08 — — 462/ 92 (5.03)
KW+WAM2 cPL  —0.821010 — 3187 32 1.067010 — — 107/ 91 (1.19)
KW-+WAM2 Band  —0.5210% 236103 241t 3 1.0970 10 — — 76/ 90 (0.85)
KW-+WAM3 PL 166700 — — — 0.9210% — 580/ 92 (6.31)
KW-+WAM3 CPL  —0.871008 — 340" 39 — .02+ 007 — 111/ 91(1.22)
KW-+WAM3 Band  —0.661 07 24210 2t ¥ — 1.061 008 — 87/ 90 (0.98)
KW-+2WAM*+BAT ~ PL  —1.581002 — — 0.67T000 0767000 07300 1092/176 (6.21)
KW-H+2WAM*+BAT ~ CPL  —0.877(0¢ — 346" 30 102100 101007 0.94T007  185/175 (1.06)
KW-+2WAM*+BAT  Band  —0.787 05 —2471018 202t 7] L0610 L0600 0931001 151/174 (0.87)

* The joint fit of two WAM spectra.
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Table 34. Spectral parameters: 061007 Reg2.

Instrument Model o B Epeak [keV]  C(WAM2) C(WAM3)  C(BAT) )(2 /dof

KW PL  —147 — — — — — 3121/ 86 (36.30)

KW CPL  —0.59700: — 504719 — — — 117/ 85 ( 1.38)
0.0 0. 2

KW Band  —051700:  —2.61102) 45217 — — — 82/ 84( 0.99)

WAM2 PL 2207003 — — — — — 231/ 25( 9.25)

WAM2 CPL  —1.34708 — 508735 — — — 50/ 24 ( 2.11)
0. 0.13 33

WAM2 Band  —0.76703, —2.76%01 46313 — — — 16/ 23 ( 0.70)

WAM3 PL 2.1 — — — — — 738/ 25(29.52)

WAM3 CPL  —0.987013 — 590133 — — — 108/ 24 ( 4.51)

WAM3 Band  —0.5370% 281701} 53072 — — — 37/ 23 ( 1.62)

BAT PL 085700 — — — — — 36/ 57( 0.64)

BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT-+WAM2 PL  —144 — — 0.86 — — 3253/ 83 (39.20)

BAT-+WAM2 CPL  —0.7170% — 53613! 1151008 — — 132/ 82( 1.62)
0.04 0.12 30 0.10

BAT+WAM?2 Band  —0.67T00; —2.771012 470138 1277549 — — 72/ 81 ( 0.90)

BAT+WAM3 PL  —1.80 — — — 431 — 4392/ 83(52.92)

BAT+WAM3 cPL  —0.72H0% — 590721 — 1147000 — 169/ 82 ( 2.07)
0.03 0.11 23 0.07

BAT+WAM3 Band  —0.69T00,  —2.86701) 54217 — 1187007 — 91/ 81( 1.13)

KW+BAT PL 143 — — — — 0.70 4387/144 (30.47)
0.03 18 0.02

KW-+BAT CPL  —0.647003 — s22t)8 — — 0.87T00  179/143 ( 1.26)
0.03 0.21 22 0.02

KW-+BAT Band  —0.62T00,  —2.81103) 49617 — — 0.87T00°  157/142 ( 1.11)

KW-+WAM2 PL 152 — — 0.74 — — 4924/112 (43.97)

KW+WAM2 CPL  —0.6270% — 51818 0.971003 — — 205/111 ( 1.85)
0.0 0.09 19 0.03

KW--WAM2 Band  —0.52700;  —2.70709) 456" 19 1.007003 — — 101/110 ( 0.92)

KW-+WAM3 PL 160 — — — 111 — 6611/112 (59.03)

KW-+WAM3 CPL  —0.6770% — 55314 — 1.011903 — 263/111 ( 2.37)
0.04 0.09 17 0.03

KW-+WAM3 Band  —059T00;  —2.76700) 4987 — 1047003 — 137/110 ( 1.25)

KW+2WAM*+BAT ~ PL  —1.58 — — 0.90 1.07 0.57 9911/196 (50.57)

KW-+2WAM*+BAT ~ CPL  —0.68700 — 553713 0947003 1.02%00 0871007 399/195 ( 2.05)
0.03 0.08 14 0.03 0.03 0.02

KW-2WAM*+BAT ~ Band  —0.63700:  —2.791008 503713 0.97T00  1.05T00  0.87T00;  225/194( 1.16)

* The joint fit of two WAM spectra.
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Table 35. Spectral parameters: 061007 Reg3.

Instrument Model o B Epeak [keV]  C(WAM2) C(WAM3)  C(BAT) )(2 /dof

KW PL 154 — — — — — 2463/ 86 (28.64)
KW CPL  —0.70700: — 389" 1 — — — 108/ 85 ( 1.28)
KW Band  —0.647007 2747018 3617 8 — — — 87/ 84( 1.04)
WAM2 PL 231700 — — — — — 87/ 25( 3.51)
WAM2 CPL  —1.5470% — 321t — — — 42/ 24 ( 1.77)
WAM?2 Band 083702 275700 3477 3 — — — 17/ 23 ( 0.78)
WAM3 PL 224 — — — — — 388/ 25 ( 15.56)
WAM3 CPL  —091701 — 4277 % — — — 32/ 24( 1.37)
WAM3 Band  —0.74707% 3257030 4197 7 — — — 17/ 23 ( 0.77)
BAT PL  —1.01700 — — — — — 30/ 57 ( 0.54)
BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT+WAM2 PL 116 — — 0.15 — — 1941/ 83 (23.39)
BAT-+WAM2 CPL  —0.81T00 — 410" 3§ 1.16700 — — 98/ 82 ( 1.20)
BAT-+WAM2 Band  —0.787007  —2.7970% 3647 3) 127101 — — 62/ 81( 0.77)
BAT+WAM3 PL  -151 — — — 0.85 — 4103/ 83 (49.44)
BAT-+WAM3 cPL  —0.8210% — 4341 18 — 1171008 — 72/ 82( 0.88)
BAT+WAM3 Band  —08170%  —330705 4227 7 — 1197007 — 57/ 81( 0.71)
KW-+BAT PL 147 — — — — 0.79 3929/144 (27.29)
KW-+BAT CPL  —0.77H0% — 407% 14 — — 0.867002  162/143 ( 1.13)
KW+BAT Band  —0.757007 291703 3921 — — 0.86700%  150/142 ( 1.06)
KW-+WAM2 PL 157 — — 0.61 — — 3416/112 (30.51)
KW+WAM2 CPL  —0.7270% — 39T 13 097700 — — 171/111 ( 1.54)
KW+WAM2 Band  —0.637007 2757010 358T 3 1.001504 — — 105/110 ( 0.96)
KW--WAM3 PL 162 — — — 0.85 — 4677/112 (41.76)
KW-+WAM3 CPL  —0.75T0% — 412t 1} — 1.011903 — 153/111 ( 1.39)
KW-+WAM3 Band  —0.707007  —3.05015 391t 3 — 1031003 — 118/110 ( 1.08)
KW-+2WAM*+BAT ~ PL  —1.56 — — 0.59 0.72 0.71 7535/196 (38.45)
KW-+2WAM*+BAT ~ CPL  —0.781002 — 47000 09500 102700y 086100 259/195( 1.33)

KW+2WAM*+BAT  Band  —0.767002 —3.007013 396712 097700; 104700 0867005  199/194 ( 1.03)
* The joint fit of two WAM spectra.
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Table 36. Spectral parameters: 061007 Reg4.
Instrument Model o B Epeax [keV]  C(WAM2) C(WAM3)  C(BAT) )(2 /dof

KW PL 151 — — — — — 4518/ 86 (52.54)
KW CPL  —0.67700 — 436713 — — — 152/ 85 ( 1.80)
KW Band  —0.60700; 2687013 4008 — — — 111/ 84( 1.33)
WAM2 PL 2297003 — — — — — 179/ 25 ( 7.19)
WAM2 CPL  —1.53707 — 38615 — — — 62/ 24 ( 2.59)
WAM2 Band  —0.80703 274701} 397138 — — — 15/ 23 ( 0.69)
WAM3 PL 223 — — — — — 710/ 25 (28.41)
WAM3 CPL  —0977013 — 488719 — — — 86/ 24 ( 3.62)
WAM3 Band  —0.6370%  —2.997(12 4698 — — — 30/ 23( 1.32)
BAT PL 094700 — — — — — 18/ 57( 0.33)
BAT CPL — — — — — — —

BAT Band — — — — — — —

BAT-+WAM2 PL  -129 — — 0.32 — — 3624/ 83 (43.66)
BAT-+WAM2 CPL  —0.7870% — 476133 111150 — — 133/ 82( 1.63)
BAT-+WAM2 Band  —0.737007  —2.767( 1} 412431 1251000 — — 60/ 81( 0.75)
BAT-+WAM3 PL 173 — — — 232 — 6185/ 83 (74.53)
BAT+WAM3 cPL  —0.78700 — 501+18 — 1141900 — 128/ 82 ( 1.56)
BAT+WAM3 Band 076100  —3.037013 4737 — 1.18709¢ — 69/ 81 ( 0.86)
KW+BAT PL  —146 — — — — 0.75 6253/144 (43.43)
KW-+BAT CPL  —0.71700 — 450712 — — 0.871501 205/143 ( 1.44)
KW+BAT Band  —0.69700 2827018 429713 — — 0.867 001 178/142 ( 1.26)
KW-+WAM2 PL 154 — — 0.63 — — 6428/112 (57.39)
KW+WAM2 CPL  —0.7070% — 44911 0971003 — — 259/111 ( 2.33)
KW+WAM2 Band  —0.60700; —2.7170% 400113 1011903 — — 128/110 ( 1.17)
KW-+WAM3 PL  -159 — — — 0.91 — 8944/112 (79.86)
KW-+WAM3 CPL  —0.7370% — 46910 — 1.02190 — 275/111 ( 2.48)
KW-+WAM3 Band  —0.67700, 288709} 4343 — LosH00 — 164/110 ( 1.50)
KW+2WAM*+BAT ~ PL  —1.57 — — 0.69 0.84 0.66 12997/196 (66.31)
KW-+2WAM*+BAT ~ CPL  —0.75700 — 4737 9 0947008 1.027002  0.8710¢) 413/195 ( 2.12)
KW+2WAM*+BAT  Band  —0.707002  —2.87700% 438710 0971003 1057002 0.877001 242/194 ( 1.25)

* The joint fit of two WAM spectra.
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Table 37. Spectral parameters: 061007 Reg5.

Instrument Model o B Epeax [keV] C(WAM2) C(WAM3) C(BAT) )(2 /dof
KW PL 1771018 — — — — — 73/ 86 (0.85)
KW CPL — — — — — — —
KW Band — — — — — — —
WAM2 PL —216%00  — — — — — 10/ 15 (0.72)
WAM2 CPL — — — — — — —
WAM2 Band — — — — — — —
WAM3 PL 237008 — — — — — 8/ 15(0.55)
WAM3 CPL — — — — — — —
WAM3 Band — — — — — — —
BAT PL L2t — — — — — 55/ 57(0.97)
BAT CPL — — — — — — —
BAT Band — — — — — — —
BAT-+WAM2 PL  —Le4T) — — 0.83703) — — 68/ 73 (0.94)
BAT-+WAM2 CPL — — — — — — —
BAT-+WAM2 Band — — — — — — —
BAT-+WAM3 PL 165700 — — — 0.807033 — 72/ 73 (1.00)
BAT-+WAM3 CPL  —155T08  — 290763 — 13240 — 63/ 72 (0.88)
BAT+WAM3 Band — — — — — — —
KW-+BAT PL 165700 — — — — 0.867015  129/144 (0.90)
KW+BAT CPL — — — — — — —
KW+BAT Band — — — — — — —
0.16 0.73
KW-+WAM2 PL  —1.81%01¢ — — L0400 — — 85/102 (0.84)
KW+WAM2 CPL — — — — — — —
KW-+WAM?2 Band — — — — — — —
KW-+WAM3 PL  —1.88701¢ — — — 1021933 — 86/102 (0.84)
KW--WAM3 CPL  —165T03%  —  >135 — 1.087030 — 82/101 (0.82)
KW-+WAM3 Band — — — — — — —
KW-+2WAM*+BAT ~ PL  —1.687100¢ — — 079704 0721037 0837015 160/176 (0.91)
+0.11 +524 +0.66 +0.40 +0.15
KW-+2WAM*+BAT ~ CPL  —1.5710%  — 352702 122109 101703 0817017 148/175 (0.85)
KW-+2WAM*+BAT ~ Band —1.571007  <—40 352173 122199 102703 081701 148/174 (0.85)

* The joint fit of two WAM spectra.
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Table 38. Spectral parameters: 061007 Regl15.

Instrument Model o B Epeak [keV] C(WAM2) C(WAM3) C(BAT) )(2 /dof
KW PL  —1.50 — — — — — 2968/ 86 (34.52)
KW CPL  —0.71700: — 4197 1 — — — 131/ 85 ( 1.55)
KW Band  —0.637007 253013 377t 8 — — — 92/ 84 ( 1.10)
WAM2 PL 2287001 — — — — — 108/ 25 ( 4.34)
WAM?2 CPL  —1.6270% — 368700 — — — 38/ 24 ( 1.62)
0.74 0.13 36
WAM2 Band  —0.89707%  —2.697013 392% 3¢ — — — 12/ 23 ( 0.54)
WAM3 PL 221 — — — — — 444/ 25 (17.79)
WAM3 CPL  —1.07707¢ — 482t % — — — 63/ 24 ( 2.64)
WAM3 Band 071703 2927008 4617 7 — — — 27/ 23 ( 1.19)
BAT PL 099700 — — — — — 26/ 57( 0.47)
BAT CPL — — — — — — —
BAT Band — — — — — — —
BAT-+WAM2 PL  —123 — — 0.25 — — 2431/ 83 (29.29)
BAT+WAM?2 CPL  —0.83700 — 4831 2 1.067007 — — 107/ 82 ( 1.31)
0.03 0.13 35 0.11
BAT+WAM?2 Band  -0.79T00; —272%01 412t ) 1217010 — — 60/ 81 ( 0.74)
BAT-+WAM3 PL 162 — — — 1.51 — 4555/ 83 (54.89)
BAT+WAM3 CPL  —0.83700 — 4987 2} — 1107000 — 109/ 82 ( 1.34)
0.03 0. 22 0.06
BAT-+WAM3 Band  —081700; 296703 4677 5 — 1151000 — 70/ 81 ( 0.87)
KW+BAT PL 145 — — — — 0.76 4318/144 (29.99)
KW-BAT CPL  —0.76700 — 4367 13 — — 0.877002 186/143 ( 1.31)
0.03 0.16 17 0.02
KW-+BAT Band  —0.73700  —2.65T0% 410t ] — — 0.87T007  162/142 ( 1.14)
KW-+WAM2 PL 153 — — 0.60 — — 4208/112 (37.58)
KW+WAM2 CPL  —0.75T0% — 4367 13 0.9800% — — 209/111 ( 1.89)
0.04 0.09 1 0.0
KW-+WAM2 Band  —0.64T00;  —2.6270% 3837 12 1.037004 — — 106/110 ( 0.97)
KW--WAM3 PL 158 — — — 0.85 — 5874/112 (52.45)
KW-+WAM3 CPL  —0.7870% — 457t 12 — 1.011903 — 230/111 ( 2.07)
0.04 0.10 14 0.03
KW-+WAM3 Band  —0.71700; —278%010 4177 2 — 1057003 — 144/110 ( 1.31)
KW+2WAM*+BAT ~ PL  —1.55 — — 0.63 0.77 0.68 8846/196 (45.14)
KW-+2WAM*+BAT ~ CPL  —0.80700 — 4647 1| 0957003 101700y 0877007 341/195( 1.75)
0.02 0.08 12 0.03 0.03 0.02
KW-2WAM*+BAT ~ Band  —075700; —2.7970% 427 [ 0.98700  1.05T00:  0.87700  215/194( 1.11)

* The joint fit of two WAM spectra.
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Table 39. Spectral parameters: 061222A Regl.

Instrument Model o B Epeax [keV]  C(WAM2)  C(WAM3) C(BAT) )(2 /dof
KW PL 1501003 — — — — — 160/ 60 (2.68)
—0.03
KW CPL  —097T017 — 3300 33 — — — 53/ 59 (0.91)
KW Band  —0.891013 —228%0% 285t — — — 48/ 58 (0.84)
WAM2 PL 192700 — — — — — 37/ 14 (2.71)
WAM2 CPL  —1.00703] — 467 I — — — 7/ 13(0.57)
WAM2 Band  —0.96703 < 241 459+ 7 — — — 7/ 12(0.60)
WAM3 PL 1977014 — — — — — 12/ 14 (0.87)
WAM3 CPL — — — — — — —
WAM3 Band — — — — — — —
BAT PL 1177003 — — — — — 47/ 57 (0.84)
BAT CPL  —0957013 — 300134 — — — 39/ 56 (0.70)
BAT Band — — — — — — —
BAT-+WAM2 PL 134700 — — 0.9370% — — 426/ 72 (5.92)
BAT-+WAM?2 CPL  —1.0470% — 464t 3 1217000 — — 47/ 71(0.67)
BAT-+WAM2 Band  —1.04700% < 240 4501 &2 1.22709 — — 47/ 70 (0.68)
BAT+WAM3 PL  —1.227003 — — — 057008 — 166/ 72 (2.31)
BAT-+WAM3 CPL  —1.03700¢ — 42713 — 1067013 — 58/ 71(0.82)
BAT+WAM3 Band  —0.91701) —2.02%0% 26270 — 123100 — 52/ 70 (0.75)
+0.02 +0.05
KW-+BAT PL 134700 — — — — 0.98700%  371/118 (3.15)
KW-BAT CPL  —0.9770% — 3297 3 — — 0.837001  92/117(0.79)
KW+BAT Band  —0.947100¢ —228102%  204T — — 0.837003  88/116(0.76)
0.03 0.09
KW-+WAM2 PL 1591003 — — 1257007 — — 294/ 75 (3.92)
KW+WAM2 CPL  —1.0970%% — 4231 38 1131007 — — 69/ 74 (0.94)
KW+WAM2 Band —1.06701 < 2.8 392+ €2 1131507 — — 68/ 73 (0.94)
KW+WAM3 PL 1531003 — — — 0.961000 — 205/ 75 (2.74)
KW+WAM3 CPL  —1.0470%0 — 3651 & — 09705 — 74/ 74 (1.00)
KW-+WAM3 Band  —0.87101¢ —2.14%007 ot 3 — 0.9970.09 — 62/ 73 (0.86)
KW-H2WAM*+BAT ~ PL  —1.42700 — — LOITO0S  0.84700%  0.87700)  693/148 (4.69)
+0.04 + 37 +0.06 +0.08 +0.04
KW-2WAM*+BAT ~ CPL  —1.04700} — 411t 3 LITTGOS 0.04709%  0.86700:  129/147 (0.88)
+0.06 +0.22 + 58 +0.07 0.08 +0.04
KW-+2WAM*+BAT ~ Band  —1.007008 23217 3537 1131007 0.951008  0.85T00F  124/146 (0.86)

* The joint fit of two WAM spectra.
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Table 40. Spectral parameters: 070328 Regl.

Instrument Model o B Epeax [keV]  C(WAMI) C(BAT) x2/dof
KW PL —1.38700 — — — — 157/ 76 (2.07)
KW CPL  —L12%5%8 — 12051373 — — 91/ 75 (1.23)
0.15 0.15 306

KW Band  —0.951017  —1.81703) 615139 — — 82/ 74 (1.12)

WAMI PL L6700 — — — — 84/ 25(3.38)

WAMI CPL  —1.25%012 — 1905133 — — 37/ 24(1.54)
0.48 0.14 485

WAMI Band  —0.90103%  —2.02705; 100173 — — 30/ 23 (1.34)

BAT PL L1200 — — — — 62/ 57 (1.09)

BAT CPL — — — — — —

BAT Band — — — — — —

BAT+WAMI PL 144700 — — 1251016 — 397/ 83 (4.79)

BAT+WAMI CPL  —1.10100: — 16807500 0.92F00° — 103/ 82 (1.26)
0.05 0.16 277 0.09

BAT+WAMI Band  —1.06700 2067038 1184737 0.96700 — 93/ 81 (1.15)

KW+BAT PL —1.3170% — — — 0.907003  293/134 (2.19)

KW+BAT CPL  —1.0870% — 10807359 — 0917005 154/133 (1.16)
0.0 0.1 253 0.0.

KW-+BAT Band  —1.02700¢  —1.83701] 71375 — 0.89T00%  145/132 (1.10)

KW-+WAMI PL 1497002 — — 1071007 — 338/102 (3.32)

KW+WAMI CPL  —1.1919¢: — 17117385 0.941006 — 133/101 (1.32)
0.08 0.13 276 0.06

KW+WAMI Band 1081005 —1.997(15 10447375 0.94150¢ — 121/100 (1.21)

KW+WAMI+BAT ~ PL  —14170% — — 0.89T007 078700 560/160 (3.50)
0.04 210 0.06 0.05

KW+WAMI+BAT  CPL  —1.1315¢03 — 15777349 0911008 0927007 201/159 (1.27)
0.05 0.12 206 0.06 0.05

KW+WAMI+BAT  Band  —1.06700; —1.98701 10177795 0937000 0917002 183/158 (1.16)

Table 41. Spectral parameters: 070328 Reg2.

Instrument Model o B Epeak [keV]  C(WAMI) C(BAT) x?/dof
KW PL 142700 — — — — 248/ 76 (3.27)
KW CPL  —1.0270% — 686717 — — 94/ 75 (1.27)
0.13 0.13 116

KW Band  -0.8770)] —1.9270) 449718 — — 77/ 74 (1.05)

WAMI PL —1.82700 — — — — 130/ 25 (5.24)
0.16 180

WAMI CPL  —1.19751¢ — 114315 — — 31/ 24(1.33)
0.41 0.17 185

WAMI Band  —0.74T0%  —23610%) 762715 — — 23/ 23 (1.01)

BAT PL 11700 — — — — 51/ 57 (0.91)

BAT CPL — — — — — —

BAT Band — — — — — —

BAT+WAMI PL  —146T00 — — 1041003 — 670/ 83 (8.08)

BAT+WAMI cPL  —L12t0% — 11007152 0.95700% — 83/ 82(1.02)
0.04 0.26 165 0.08

BAT+WAMI Band  —1.10700;  —2.5170%5 94315 0.98T0 % — 78/ 81 (0.96)

KW+BAT PL 1357007 — — — 091008 413/134 (3.09)

KW+BAT CPL  —1.08700: — 759713 — 0.89T003  147/133 (1.11)
0.05 0.17 144 0.04

KW-+BAT Band  —1.04T00:  —1.971017 5967 ok — 0.88100%  137/132 (1.04)

KW+WAMI PL 153700 — — 0.971508 — 623/102 (6.11)

KW+WAMI CPL  —1.1370% — 9951130 0.9110¢3 — 137/101 (1.36)
0.06 0. 112 0.0.

KW-+WAMI Band  —1.05T00¢  —2.3010%3 76619 0.92700 — 120/100 (1.20)

KW+WAM-+BAT  PL  —1.44700) — — 0.7750¢  0.817003  926/160 (5.79)

KW-+WAM+BAT ~ CPL  —1.127(03 — 974115 090700 091700 189/159 (1.19)

KW-+WAM+BAT ~ Band  —1.08T(0; —2.3310)° 8047198 0937007 090700 172/158 (1.09)
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Table 42. Spectral parameters: 070328 Reg3.

Instrument Model o B Epeax [keV]  C(WAMI) C(BAT) x2/dof
KW PL 156701 — — — — 63/ 60 (1.06)
KW crL —0.9210% — 21975 — — 59/ 59 (1.00)
KW Band  0.137}3] 1931030 10517} — — 56/ 58 (0.98)
WAMI PL —1.991038 — — — — 21/ 15 (1.41)
WAMI CPL — — — — — —
WAMI Band — — — — — —

BAT PL 134700 — — — — 37/ 57 (0.65)
BAT CPL  —1.03103¢ — >110 — — 35/ 56 (0.63)
BAT Band — — — — — —
BAT+WAMI PL 1417008 — — 0547078 — 73/ 73 (1.00)
BAT+WAMI CPL  —1.25T013 — 4981732 0.937059 — 55/ 72(0.77)
BAT-+WAMI Band — — — — — —
KW-+BAT PL  —140T00% — — — 1.0779% 105/118 (0.89)
KW+BAT CPL  —L12%)% — 24073¢8 — 0.887020  95/117 (0.81)
KW-BAT Band —1.01703 < —1.57 1751279 — 0.877077  94/116 (0.81)
KW+WAMI PL 167701 — — 094703 — 89/ 76 (1.18)
KW-+WAMI crL 1271038 — 4367719 0.94703¢ — 79/ 75 (1.07)
KW+WAMI Band 4002713 <172 112138 1.0879%8 — 78/ 74 (1.06)
KW+WAMI+BAT ~ PL  —1.45700 — — 0617023 1.007072  138/134 (1.04)
KW-+WAMI+BAT ~ CPL  —1.227013 — 3917198 094703 0937071 116/133 (0.87)
KW-+WAMI+BAT  Band —1.027035 < -1.73 181162 L0718 087707 115/132(0.87)
Table 43. Spectral parameters: 070328 Reg13.
Instrument Model o B Epeak [keV]  C(WAMLI) C(BAT) x?/dof
KW PL  —1437003 — — — — 190/ 76 (2.51)
KW CPL  —1.041000 — 62271 — — 84/ 75(1.13)
KW Band  —0.887017 —191703 4077 — — 71/ 74 (0.96)
WAMI PL  —1.85T00! — — — — 105/ 25 (4.22)
WAMI crL —121198 — 1115739 — — 31/ 24 (1.31)
WAMI Band  —0.65703 2337017 7067732 — — 25/ 23 (1.11)
BAT PL  —1197003 — — — — 38/ 57(0.68)
BAT CPL — — — — — —
BAT Band — — — — — —
BAT-+WAMI PL 1437002 — — 0.861 007 — 550/ 83 (6.63)
BAT+WAMI CPL  —L1410% — 1083719 0947008 — 69/ 82 (0.85)
BAT+WAMI Band  —1.13700: 256703 936770 0.987009 — 66/ 81(0.82)
KW-+BAT PL 135700 — — — 0947008 323/134 (2.41)
KW+BAT CPL  —1.10700 — 69071 — 0.89T00%  123/133 (0.93)
KW-BAT Band  —1.067003  —1.94T017 539712 — 0.88700%  116/132 (0.88)
KW+WAMI PL 1557002 — — 0.96™0.0 — 480/102 (4.71)
KW+WAMI CPL  —1.16%008 — 9651135 0.9270:96 — 126/101 (1.25)
KW+WAMI Band  —1.087005 230701 7327 0.9470.00 — 114/100 (1.15)
KW+WAMI4+BAT ~ PL  —143700 — — 0727006 0.83T00%  741/160 (4.63)
KW-+WAMI+BAT ~ CPL  —1.147003 — 9471133 0917008 091700 164/159 (1.04)
KW+WAMI+BAT ~ Band —1.11700; —233703% 76772 0.941006 090700 152/158 (0.97)
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Table 44. Fluxes: 051008 Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l]
KW 20-1000 14.910¢ 173107 168170 —
WAMO 120-1000 120753 137104 13.6703 —
WAM3 120-1000 119794 134102 1331903 —
BAT 15— 150 34101 33100 — —
BAT-+WAMO 15-1000 95703 16377 16277 BAT
BAT+WAM3 15-1000 89703 15.1% ) 1491} BAT
KW+BAT 15-1000 15.410¢ 17.41907 169109 KW
KW-+WAMO 20-1000 13.870° 172107 172107 KW
KW-+WAM3 20-1000 13.670¢ 169107 16.7198 KW
KW-+2WAM-BAT 15-1000 14.110¢ 172107 17.0197 KW

Table 45. Fluxes: 051008 Reg?2.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm 257! ] (107 erg cm 257! ] (107 erg cm 257! ]

KW 20-1000 19103 17103 17192 —
WAMO 120-1000 1.8107 19102 1.9702 —
WAM3 120-1000 19102 19102 19192 —
KW-WAMO 20-1000 18103 19103 20197 KW
KW-WAM3 20-1000 1.8103 19103 19703 KW
KW-2WAM 20-1000 18103 20107 19703 KW

Table 46. Fluxes: 051008 Regl12.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7ergem=2s7']  [10~7ergem™2s~']  [10~7ergem™2s7!]
KW 20-1000 44102 46103 44104 —
WAMO 120-1000 3.6701 4.0193 39707 —
WAM3 120-1000 3.6701 40192 40197 —
KW-WAMO 20-1000 o 48103 474903 KW
KW-WAM3 20-1000 41192 47193 45103 KW
KW-2WAM 20-1000 40193 47193 47703 KW

Table 47. Fluxes: 051221A Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1]
KW 20-1000 10021 76 10091 2 977+ 83 —
WAMO 120-1000 1417 33 143% 3¢ 1421 37 —
WAMI 120-1000 1391 13 1391 13 1391 11 —
BAT 15— 150 29.0" 19 2887 19 — —
BAT-WAMO 15-1000 22401353 DR B 117.615,% BAT
BAT-WAMI 15-1000 17441390 906777 86.17117 BAT
KW-BAT 15-1000 108.9% 7¢ 98.27%102 99.1% 53 KW
KW-WAMO 20-1000 100.1F 26 101.8F 99 98.3% &1 KW
KW-WAMI 20-1000 953" 77 98.1% 3¢ 9541 73 KW

KW-2WAMBAT 1571000 109.8 7 98.5% 33 97.9% 77 KW




268

T. Sakamoto et al.

Table 48. Fluxes: 060105 Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm ™2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm ™2 s’l]
KW 20-1000 19.0704 21.8793 21.970¢ —
WAMO 120-1000 13413 153198 15271 —
WAM3 120-1000 344130 364137 35.81%8 —
BAT 15- 150 38701 — — —
BAT-WAMO 15-1000 280733 202134 204753 BAT
BAT-WAM3 15-1000 235133 13773 142723 BAT
KW-BAT 15-1000 19.6704 21.9703 222703 KW
KW-WAMO 20-1000 19.0704 21.9703 21.970¢ KW
KW-WAM3 20-1000 18.9704 21.5703 216704 KW
KW-2WAM-BAT 15-1000 195704 2161703 21.870¢ KW
Table 49. Fluxes: 060105 Reg?2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] (107 erg em 25711 1077 erg em~ 25711 1077 erg cm 257!
KW 20-1000 1.7 93 102 104 104704 —
WAMO 120-1000 63 *13 6.4 T4 6371 —
WAM3 120-1000 169 1o 16.8 737 16.8729 —
BAT 15- 150 3.821007 3.807008 — —
BAT-WAMO 15-1000 27 ¢ 104 13§ 105772 BAT
BAT-WAM3 15-1000 219 713 89 2 8.8 2 BAT
KW-BAT 15-1000 1273103 106 104 10.670% KW
KW-WAMO 20-1000 1.7 93 102 194 104704 KW
KW-WAM3 20-1000 1.6 93 102 104 103104 KW
KW-2WAM-BAT 15-1000 127 93 105 104 10.6704 KW
Table 50. Fluxes: 060105 Regl2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1]
KW 20-1000 157 03 161704 158704 —
WAMO 120-1000 10.1 19 108712 10.67173 —
WAM3 120-1000 257 t14 26.8713 263712 —
BAT 15- 150 3.821000 — — —
BAT-WAMO 15-1000 251 713 16.6179 163739 BAT
BAT-WAM3 15-1000 225 719 115759 111498 BAT
KW-BAT 15-1000 16.4 103 163704 16.1703 KW
KW-WAMO 20-1000 157 103 16.1704 158104 KW
KW-WAM3 20-1000 156 103 158704 156703 KW
KW-2WAM-BAT 15-1000 16.3 103 161753 159704 KW
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Table 51. Fluxes: 060117 Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm—2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm—2 s’l]
KW 20-1000 120792 102708 102102 —
WAMO 120-1000 52104 52104 51505 —
WAMI 120-1000 49103 48103 56-97 —
BAT 15— 150 71703 70703 69102 —
BAT-WAMO 15-1000 143107 1.1+ 108708 BAT
BAT-WAMI 15-1000 14.0707 116198 11497 BAT
KW-BAT 15-1000 135103 10.870¢ 112197 KW
KW-WAMO 20-1000 11.8193 105193 10.8103 KW
KW-WAMI 20-1000 117193 10.8103 11.0193 KW
KW-2WAM-BAT 15-1000 132704 116193 116709 KW
Table 52. Fluxes: 060117 Reg?2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] (107 erg em 25711 1077 erg em 25711 1077 erg em 257!
KW 20-1000 31.970% 26.670 0 275719 —
WAMO 120-1000 122106 121192 12.6-93 —
WAMI 120-1000 118704 11.270¢ 113103 —
BAT 15— 150 18.8103 18.5704 18.5103 —
BAT-WAMO 15-1000 381707 27.8717 275717 BAT
BAT-WAMI 15-1000 365713 293715 295710 BAT
KW-BAT 15-1000 358708 28.0109 29.0719 KW
KW-WAMO 20-1000 305708 269707 27.870% KW
KW-WAMI 20-1000 30.170% 27.670] 283708 KW
KW-2WAM-BAT 15-1000 337708 29.1707 29.6707 KW
Table 53. Fluxes: 060117 Reg3.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1]
KW 20-1000 8.0104 6.7704 6.8702 —
WAMO 120-1000 27104 — — —
WAMI 120-1000 22103 — — —
BAT 15— 150 6.0702 59102 58703 —
BAT-WAMO 15-1000 97104 72107 73103 BAT
BAT-WAMI 15-1000 97104 75703 79709 BAT
KW-BAT 15-1000 95704 74104 75703 KW
KW-WAMO 20-1000 7.8704 6.870% 7.0704 KW
KW-WAMI 20-1000 7.8704 7.070% 71704 KW
KW-2WAM-BAT 15-1000 9.4704 78703 7.9704 KW
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Table 54. Fluxes: 060117 Regl3.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm ™2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm ™2 s’l]
+0.3 +0.4 +0.4
KW 20-1000 153703 127103 131703 —
WAMO 120-1000 59703 — — —
WAMI 120-1000 55103 — — —
+0.1 +0.2 +0.2
BAT 15— 150 9.470] 92103 9.1705 —
BAT-WAMO 15-1000 175192 135102 134103 BAT
BAT-WAMI 15-1000 172193 142707 14.110¢ BAT
KW-BAT 15-1000 17.0193 13.670% 14.1704 KW
KW-WAMO 20-1000 14.8703 129793 133103 KW
KW-WAMI 20-1000 147103 133103 13.6103 KW
KW-2WAM-BAT 15-1000 16.4103 142103 144193 KW
Table 55. Fluxes: 060124 Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [1077ergem™2s7']  [1077ergem™2s~']  [107ergem™2s™']
+0.4 +0.5 +0.5
KW 20-1000 34103 28403 28503 —
WAM2 120-1000 1.6102 — — —
WAM3 120-1000 16703 — — —
KW-WAM2 20-1000 33704 297903 29104 KW
KW-WAM3 20-1000 33104 3.0103 3.0703 KW
+0.4 +0.4 +0.4
KW-2WAM 20-1000 331043 3.010% 31103 KW
Table 56. Fluxes: 060124 Reg2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s71 (1077 erg em~2s71 (1077 erg em~2s7H
+0.5 +0.7 +0.6
KW 20-1000 111792 1041907 104706 —
+0.6 +0.7 +0.6
WAM2 120-1000 50108 50107 4.8708 —
WAM3 120-1000 46704 45703 45703 —
KW-WAM2 20-1000 109193 105707 104709 KW
KW-WAM3 20-1000 107792 103706 102706 KW
+0.5 +0.6 +0.5
KW-2WAM 20-1000 106702 103758 103702 KW
Table 57. Fluxes: 060124 Reg3.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm 257! ] (107 erg cm 257! ] (107 erg cm 257! ]
+0.3 +0.3 +0.2
KW 20-1000 19703 15703 15703 —
WAM2 120-1000 0.8703 07703 — —
WAM3 120-1000 09103 — — —
KW-WAM2 20-1000 18103 15103 15103 KW
KW-WAM3 20-1000 1.8103 15103 16703 KW
KW-2WAM 20-1000 18103 16103 L6103 KW
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Table 58. Fluxes: 060124 Regl3.

Spectral Cross-Calibration using GRB

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l]
KW 20-1000 46103 41193 41703 —
+0.3 +0.4 +03
WAM2 120-1000 20703 1.8103 19703 —
WAM3 120-1000 20193 20193 — —
KW-WAM2 20-1000 46105 o 41493 KW
KW-WAM3 20-1000 45107 42193 42702 KW
+0.22 +0.3 +0.2
KW-2WAM 20-1000 45107 42193 42197 KW
Table 59. Fluxes: 060502A Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm 257! ] (107 erg cm 257! ] [10=7 erg cm 257! ]
+0.5 +0.5 +0.5
KW 20-1000 27 103 22 13 24102 —
WAM3 120-1000 1.1 103 — — —
BAT 15- 150 1.21700 1181007 — —
BAT-WAM3 15-1000 51 108 19 107 20709 BAT
KW-BAT 15-1000 3.4 104 2.1 704 25193 KW
KW-WAM3 20-1000 25 103 2.1 704 22104 KW
+0.4 +0.4 +0.4
KW-WAM-BAT 15-1000 33 704 2.1 193 23704 KW
Table 60. Fluxes: 060813 Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1]
+0.7 +0.8 +0.9
KW 20-1000 19.7157 163708 17170, —
WAMO 120-1000 134702 12.8706 — —
+0.5 +0.6 +0.5
WAM3 120-1000 11,6702 112755 11752 —
BAT 15— 150 6.8%01 6.7102 — —
BAT-WAMO 15-1000 19.871 167759 167155 BAT
BAT-WAM3 15-1000 220713 1647 165710 BAT
KW-BAT 15-1000 21.8707 169108 175108 KW
KW-WAMO 20-1000 17.41907 172107 17.7407 KW
KW-WAM3 20-1000 179197 17.0197 17.7497 KW
KW-2WAM-BAT 15-1000 19.41907 17.670° 17.910¢ KW
Table 61. Fluxes: 060814 Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1] [10=7 erg cm~2s” 1]
+0.4 +0.5 +0.5
KW 20-1000 7.1 104 63 102 64702 —
WAMO 120-1000 35 Tt — — —
WAMI 120-1000 40 103 — — —
BAT 15— 150 236100 2341002 — —
BAT-WAMO 15-1000 79 103 6.0 00 56707 BAT
BAT-WAMI 15-1000 73 104 6.4 703 62102 BAT
KW-BAT 15-1000 7.7 104 65 703 6.6702 KW
KW-WAMO 20-1000 7.0 704 6.4 103 64704 KW
KW-WAMI 20-1000 6.8 T4 6.7 T4 6.6704 KW
KW-2WAM-BAT 15-1000 75 104 69 04 67704 KW
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Table 62. Fluxes: 060814 Reg2.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm ™2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm ™2 s’l]
KW 20-1000 3.4 03 3.0704 31704 —
WAMO 120-1000 24 703 — — —
WAMI 120-1000 25 103 — — —
BAT 15— 150 1367003 — — —
BAT-WAMO 15-1000 42 03 — — BAT
BAT-WAMI 15-1000 4.0 103 37103 35103 BAT
KW-BAT 15-1000 3.9 703 32104 32104 KW
KW-WAMO 20-1000 35 03 34703 33703 KW
KW-WAMI 20-1000 3.4 03 341903 341903 KW
KW-2WAM-BAT 15-1000 39 t02 37403 3.6103 KW
Table 63. Fluxes: 060814 Regl2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s7'1 (1077 erg em~2s7'1 (1077 erg em~2s71)
KW 20-1000 3.1 193 28703 28103 —
WAMO 120-1000 1.8 192 — — —
WAMI 120-1000 19 101 — — —
BAT 15- 150 1107002 — — —
BAT-WAMO 15-1000 33 703 31704 28704 BAT
BAT-WAMI 15-1000 32 703 3.0703 28703 BAT
KW-BAT 15-1000 3.4 703 29103 29103 KW
KW-WAMO 20-1000 3.0 02 3.0702 29702 KW
KW-WAMI 20-1000 3.0 793 3.0192 3.0192 KW
KW-2WAM-BAT 15-1000 33 703 317903 3.01903 KW
Table 64. Fluxes: 060904A Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s711 (1077 erg em~2s7'1 (1077 erg em~2s71)
KW 20-1000 82 103 6.7703 6.870° —
WAMO 120-1000 43 03 43706 44702 —
WAM3 120-1000 49 03 49703 4.8703 —
BAT 15- 150 3027006 — — —
BAT-WAMO 15-1000 124 108 82t? 82109 BAT
BAT-WAM3 15-1000 100 *0¢ 7.510¢ 7.410¢ BAT
KW-BAT 15-1000 9.6 703 721903 7.210¢ KW
KW-WAMO 20-1000 8.0 103 7.0193 71193 KW
KW-WAM3 20-1000 74 02 74704 75704 KW
KW-2WAM-BAT 15-1000 92 103 7704 78704 KW
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Table 65. Fluxes: 060904A Reg2.

Spectral Cross-Calibration using GRB

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10-7 erg em 25711 [1077 erg em 25711 [1077 erg em 2571
KW 20-1000 25 104 1.8 103 19 193 —
WAMO 120-1000 11 153 — — —
WAM3 120-1000 1.0 193 — — —
BAT 15- 150 0.987004 0.941002 0.941002 —
BAT-WAMO 15-1000 28 103 1.4 199 20 102 BAT
BAT-WAM3 15-1000 2.6 703 1.6 103 1.6 103 BAT
KW-BAT 15-1000 28 704 1.8 103 19 ¢ KW
KW-WAMO 20-1000 25 104 1.9 103 2.1 793 KW
KW-WAM3 20-1000 23 704 20 703 2.1 703 KW
KW-2WAM-BAT 15-1000 2.8 704 2.1 753 2.1 793 KW
Table 66. Fluxes: 060904A Regl2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [107 erg em~2s711  [1077 erg em~2s711  [1077 erg em 257!
KW 20-1000 55 103 43193 44104 —
WAMO 120-1000 28 T4 271903 27193 —
WAM3 120-1000 3.0 703 29707 3.0707 —
BAT 15- 150 201700 — — —
BAT-WAMO 15-1000 74 703 52708 52707 BAT
BAT-WAM3 15-1000 63 703 46103 46103 BAT
KW-BAT 15-1000 63 703 46103 47104 KW
KW-WAMO 20-1000 54 103 45103 47104 KW
KW-WAM3 20-1000 50 703 48703 49703 KW
KW-2WAM-BAT 15-1000 6.1 103 514903 51103 KW

Table 67. Fluxes: 060912 Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] (107 erg cm 257! ] (107 erg cm 257! ] [10=7 erg cm 257! ]
KW 20-1000 3.1 103 — — —
WAM2 120-1000 1.6 103 — — —
BAT 15- 150 1271047 — — —
BAT-WAM?2 15-1000 2.8 703 — — BAT
KW-BAT 15-1000 34 103 — — KW
KW-WAM2 20-1000 3.1 103 — — KW
KW-WAM-BAT 15-1000 34 702 — — KW
Table 68. Fluxes: 061006 Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s71 (1077 erg em~2s71 (1077 erg em~2s7H
KW 20-1000 76.8770 776t 5 74.9% 76 —
WAM3 120-1000 403129 46.0" 13 4541 21 —
BAT 15- 150 10.870° — — —
BAT-WAM3 15-1000 309732 79.67101 7790103 BAT
KW-BAT 15-1000 81.57¢7 AR 7547 70 KW
KW-WAM3 20-1000 51.8783 79.11 74 7857 74 KW
KW-WAM-BAT 15-1000 64.9764 8137 7§ 79.67 71 KW
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Table 69. Fluxes: 061007 Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm ™2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm ™2 s’l]
KW 20-1000 123704 109708 112193 —
WAM2 120-1000 9.2107 93197 92108 —
WAM3 120-1000 9.1793 9.2104 9.21903 —
BAT 15- 150 37101 37101 — —
BAT-WAM2 15-1000 179774 122113 109713 BAT
BAT-WAM3 15-1000 102703 121759 118159 BAT
KW-BAT 15-1000 13.1704 11.370¢ 115193 KW
KW-WAM2 20-1000 119704 115193 113107 KW
KW-WAM3 20-1000 114704 11.81903 115704 KW
KW-2WAM-BAT 15-1000 124704 120704 117194 KW
Table 70. Fluxes: 061007 Reg2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s7'1 (1077 erg em~2s7'1 (1077 erg em~2s71)
KW 20-1000 39.6 511708 49.610%9 —
WAM2 120-1000 457113 44013 429114 —
WAM3 120-1000 47.8 452109 44.0t10 —
BAT 15- 150 92101 — — —
BAT-WAM2 15-1000 26.7 434179 405729 BAT
BAT-WAM3 15-1000 14.3 459119 44518 BAT
KW-BAT 15-1000 41.0 515708 505705 KW
KW-WAM2 20-1000 38.3 513708 49.670% KW
KW-WAM3 20-1000 35.8 51.9707 507708 KW
KW-2WAM-BAT 15-1000 37.2 52,0157 507707 KW
Table 71. Fluxes: 061007 Reg3.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s711 (1077 erg em~2s7'1 (1077 erg em~2s71)
KW 20-1000 27.6 30.1793 29.7%03 —
WAM2 120-1000 254 49 246110 239719 —
WAM3 120-1000 26.8 24.9707 24.6707 —
BAT 15- 150 7.101008 — — —
BAT-WAM?2 15-1000 39.1 25771 242717 BAT
BAT-WAM3 15-1000 21.1 266709 262107 BAT
KW-BAT 15-1000 29.0 30.6703 303703 KW
KW-WAM2 20-1000 27.0 303703 29.6703 KW
KW-WAM3 20-1000 26.0 30.6703 302703 KW
KW-2WAM-BAT 15-1000 27.9 30.870% 303703 KW

[Vol. 63,



No. 1] Spectral Cross-Calibration using GRB 275

Table 72. Fluxes: 061007 Reg4.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm—2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm—2 s’l]
KW 20-1000 31.7 363703 356103 —
WAM2 120-1000 33.0 T30 30.8719 297711 —
WAM3 120-1000 352 312197 304707 —
BAT 15— 150 7.697000 — — —
BAT-WAM2 15-1000 333 318712 295713 BAT
BAT-WAM3 15-1000 153 32.8710 319719 BAT
KW-BAT 15-1000 32.9 36.8707 362703 KW
KW-WAM2 20-1000 31.0 36.6704 356704 KW
KW-WAM3 20-1000 29.6 37.070% 362704 KW
KW-2WAM-BAT 15-1000 311 372704 364704 KW

Table 73. Fluxes: 061007 Reg5.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s7'1 (1077 erg em~2s7'1 (1077 erg em—2s71)
KW 20-1000 19 703 — — —
WAM2 1201000 13 ¢ — — —
WAM3 1201000 10 703 — — —
BAT 15- 150 0661003 — — —
BAT-WAM2 15-1000 1.8 193 — — BAT
BAT-WAM3 15-1000 1.8 192 14703 — BAT
KW-BAT 15-1000 2.1 103 — _ KW
KW-WAM2 20-1000 1.8 703 — _ KW
KW-WAM3 20-1000 1.7 193 17704 — KW
KW-2WAM-BAT 15-1000 2.0 03 1.8703 1.8703 KW

Table 74. Fluxes: 061007 Regl5.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s711 (1077 erg em~2s7'1 (1077 erg em~2s71)
KW 20-1000 20.6 219793 215793 —
WAM2 120-1000 19.8 107 18.6797 179708 —
WAM3 120-1000 20.7 18.5702 18.1103 —
BAT 15- 150 4,940 — — —
BAT-WAM?2 15-1000 23.7 19.970 18.41079 BAT
BAT-WAM3 15-1000 12.0 203797 19.7197 BAT
KW-BAT 15-1000 215 222103 21.9703 KW
KW-WAM2 20-1000 20.2 221703 21.5103 KW
KW-WAM3 20-1000 19.5 224103 21.9703 KW

KW-2WAM-BAT 15-1000 20.5 22,6703 221703 KW
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Table 75. Fluxes: 061222A Regl.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm ™2 s’l] [10’7 erg cm—2 s’l] [10’7 erg cm ™2 s’l]
KW 20-1000 1.3 793 100 708 10.179¢ —
+0.4 +0.4 +0.5
WAM2 120-1000 9.2 T4 9.4 103 93702 —
WAM3 120-1000 75 06 — —
+0.05 +0.05
BAT 15- 150 298100 2961002 — —
BAT-WAM2 15-1000 122 06 10.1 56 10.0107 BAT
BAT-WAM3 15-1000 151 57 97 112 86709 BAT
KW-BAT 15-1000 125 104 102 *0¢ 103193 KW
KW-WAM2 20-1000 105 1903 107 1903 10.6103 KW
KW-WAM3 20-1000 1.1 193 103 *0¢ 102193 KW
KW-2WAM-BAT 15-1000 12.1 104 109 103 107197 KW
Table 76. Fluxes: 070328 Regl.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [107ergem™2s7']  [1077ergem™2s™']  [1077ergem™2s7!]
+0.6 +0.7 +0.8
KW 20-1000 14.1 100 15.8107 15.019% —
+0.5 +0.5 +0.5
WAMI 120-1000 11.8 792 1227192 1227192 —
BAT 15— 150 314008 — — —
BAT-WAMI 15-1000 105 T 1567} 15271 BAT
KW-BAT 15-1000 147 06 16.01907 152102 KW
KW-WAMI 20-1000 13.0 T0¢ 15.6107 1571907 KW
KW-WAM-BAT 15-1000 14.1 T0¢ 16.270¢ 159107 KW
Table 77. Fluxes: 070328 Reg2.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10_7 erg cm2s7! ] [10_7 erg cm—2s7! ] [10_7 erg cm—2s7! ]
+0.3 +0.4 +0.4
KW 20-1000 1.0 93 11,9702 112755 —
+03 +0.3 +0.4
WAMI 120-1000 8.9 03 9.003 89103 —
BAT 15— 150 2591700 — — —
BAT-WAMI 15-1000 85 704 115709 113709 BAT
KW-BAT 15-1000 1.5 93 120107 115707 KW
KW-WAMI 20-1000 10.0 793 121704 12,0704 KW
KW-WAM-BAT 15-1000 11.0 753 123704 12,1704 KW
Table 78. Fluxes: 070328 Reg3.
Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10~7 erg em~2s71 (1077 erg em~2s~ (1077 erg em~2s7H
+0.4 +0.6 0.4
KW 20-1000 1.8 104 14 100 L6702 —
WAMI 120-1000 11793 — — —
+0.03 +0.03
BAT 15- 150 0.581007 0.571003 — —
BAT-WAMI 15-1000 2.1 0% 1.7 192 — BAT
KW-BAT 15-1000 2.0 193 14 102 L6104 KW
KW-WAMI 20-1000 1.7 194 1.7 193 16703 KW
KW-WAM-BAT 15-1000 2.0 193 1.7 104 16703 KW
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Table 79. Fluxes: 070328 Reg13.

Instrument Energy range Flux (PL) Flux (CPL) Flux (Band) Inst fixed to 1
[keV] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l] [10’7 erg cm 2 s’l]
KW 20-1000 74 03 7.870% 74103 —
WAMI 120-1000 6.0 103 59103 58703 —
BAT 15— 150 1.791003 — — —
BAT-WAMI 15-1000 62 103 77704 75702 BAT
KW-BAT 15-1000 7.8 103 79193 76704 KW
KW-WAMI 20-1000 6.75703 8.0703 79703 KW
KW-WAM-BAT 15-1000 7.6 103 82103 8.0703 KW
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