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Overview

Soft X-ray Imager (SXI) for Xtend onboard XRISM
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Fig. 2. Photographs of the ( left panel) front and ( right panel) back faces of SXI-S ( credit: JAXA) . 

Fig. 3. Photograph of the !ight-model CCD chips mounted on the cold 
plate. The four CCD chips are mounted on the cold plate supported by jigs. 
The frame-store regions of the CCD sensors are shielded by the frame- 
store cover, and a !exible printed circuit ( FPC) extends from each of the 
four CCD sensors. 
necessary for the HXI in Hitomi; this was possible because 
XRISM lacks the HXI that Hitomi had, even though the ba- 
sic design of XRISM follows that of Hitomi, including the 
base plate. Additionally, we directly added two improvements 
to the PchNeXT4A chips for the XRISM/SXI from the Pch- 
NeXT4 of the Hitomi/SXI to suppress optical/infrared light 
leakage. First, we doubled the number of OBLs to reduce the 
number of pinholes in the X-ray incident surface. As a re- 
sult, the total thickness of the aluminum layer was increased 
from 100 to 200 nm. Second, we inserted an additional alu- 
minum layer between the bonding sheet and the depletion 
layer to prevent light leakage from the physical edges of the 
chips. Figure 4 shows cross-sectional views of PchNeXT4 
and PchNeXT4A, highlighting the improved points. Con- 
sequently, the optical/infrared blocking performance of the 

XRISM/SXI PchNeXT4A chips was con!rmed to be signi!- 
cantly improved from the Hitomi/SXI, as reported by Uchida 
et al. ( 2020 ) . 

We applied another improvement to the PchNeXT4A chips 
for the XRISM/SXI, related to the expected degradation of 
the energy resolution over three years ( the planned mission 
lifetime) in orbit. The degradation is partly the result of the ex- 
pected increase in the charge transfer inef!ciency ( CTI) caused 
by accumulated charge traps in transfer paths in the CCD 
chips. In addition to the existing charge traps at the time of 
the launch, it is well known that the number of traps in- 
creases in orbit over time due to radiation damage by cos- 
mic rays, which increases the CTI. Since the number of charge 
transfers varies, depending on the X-ray photon incident posi- 
tions in the imaging area, the pulse height amplitude obtained 
for an event of a certain incident photon energy varies ac- 
cording to the incident position, and its uncertainty increases 
as the CTI increases over time, which results in degradation 
of the energy resolution. In order to minimize the CTI in- 
crease in orbit, we implanted a narrow notch in the charge 
transfer path to con!ne a charge packet to a limited frac- 
tion of the pixel width ( 24 µm) in the PchNeXT4A chips. In 
fact, Kanemaru et al. ( 2019 ) reported that CCD chips with 
notch implants which are equivalent to the "ight-model CCDs 
showed around three times higher radiation hardness than 
those without them. Thus, we expect a similar improvement 
in the radiation hardness for PchNeXT4A with our notch 
implanting. 

Furthermore, the charge injection ( CI) technique is rou- 
tinely applied to the XRISM/SXI during operation in orbit 
to reduce the CTI in the same way as with the Suzaku/XIS 
( e.g., Prigozhin et al. 2008 ; Nakajima et al. 2008 ; Uchiyama 
et al. 2009 ; Ozawa et al. 2009 ) and Hitomi/SXI ( Nobukawa 
et al. 2014 ; Tanaka et al. 2018 ) . The concept is that once CI 
is conducted, charge traps are !lled with arti!cial charges be- 
fore charges generated by X-ray events pass the points in order 
that the potential existing charge traps no longer trap charges 
from X-ray events. With the XRISM/SXI, CI is conducted once 

D
ow

nloaded from
 https://academ

ic.oup.com
/pasj/article/77/Supplem

ent_1/S10/8069526 by KYO
TO

 U
N

IV M
AC

S2 (5PO
) user on 10 April 2026

S34 Publications of the Astronomical Society of Japan (2025), Vol. 77, No. SP1

Fig. 15. Left: Xtend spectra of the 16 sectors ( see !gure 14 ) in the Cygnus Loop !tted with an absorbed two-temperature nei model. The best-!tting 
models are overlaid as black lines. The cold and hot components are represented by the blue dashed and orange dash-dotted lines, respectively. Residuals 
are also displayed in the lower panel of each !gure. Right: Comparison between the normalized count rates of the Cygnus Loop at different positions, 
measured with ROSAT, and the X-ray "uxes obtained from the spectral !ts. The green circles, orange triangles, blue squares, and red diamonds represent 
the results from CCD1, CCD2, CCD3, and CCD4, respectively. We note that the uncertainties of the ROSAT data are negligible. The dotted lines represent 
a constant ratio of normalized ROSAT counts to normalized Xtend "ux, where the notation “y = 0 . 1 x” denote that the normalized X-ray "ux measured 
with Xtend is 10% of the expected value with ROSAT. 

Fig. 16. Effective area of Xtend in the energy range of 0.4–13 keV. The 
ARF calculation assumes an on-axis point source and considers the entire 
Xtend FoV. 
interaction of cosmic/X-rays with a CCD by Anada et al. 
( 2008 ) . To remove NXB events, we have also introduced a 
method generally known as the “ASCA grade” selection tech- 
nique, which eliminates multi-pixel events caused by cosmic 
rays and selects bona !de X-ray events. As a result, a low 
NXB level is achieved with XRISM/Xtend, which is nearly 
identical to that of Hitomi/SXI, as shown in !gure 19 . While 
the intensity of NXB generally depends on the cut-off rigidity 
( COR) , as extensively investigated for the XIS ( Tawa et al. 
2008 ) , we con!rmed that the spectral shape of the Xtend 
NXB is unaffected by the COR ( less than 10%) . Note that 
the screening criteria for extracting an NXB spectrum are 

de!ned as 
(SAA_SXI == 0) && (T_SAA_SXI > 277) 

&& (ELV < −5) && (DYE_ELV > 100) , ( 4) 
within the extended housekeeping data distributed to users.5 

As seen in !gure 19 , several emission lines are observed in 
the Xtend NXB spectrum. The most prominent lines, Au L α
and Au L β, primarily originate from the gold-coated inner sur- 
face of the SXI-S camera body, which is made of stainless steel 
and coated to shield the background radiation. The cold plate, 
on which the CCDs are mounted, is coated with gold via va- 
por deposition, which also potentially contributes to the Au 
"uorescence lines ( see also !gure 4 ) . The relatively weak lines 
of Au M α and Au L γ are also observed at 2.2 and 11.5 keV, 
respectively. The Ni K α line at 7.5 keV also originates from 
the housing materials, where a nickel coating is applied to 
the stainless steel body beneath the gold coating ( known as a 
graded-Z shield) . The weak Si K α line is also observed, which 
is produced by "uorescence within the CCD wafers. Although 
aluminum is used for both the CBF and the OBL, no emission 
lines are detected in the NXB spectrum obtained from a single 
observation with a 100 ks exposure. 

Figure 20 compares the sky background ( NXB + CXB) 
spectra obtained with major X-ray instruments onboard pre- 
vious and current satellites: Chandra/ACIS-I and S3, XMM–
Newton/EPIC-MOS and PN, Suzaku/XIS-FI ( XIS0, XIS2, 
XIS3) and BI ( XIS1) , and XRISM/Xtend. These data, except 
for those of XRISM/Xtend, are derived from Katayama et al. 
( 2004 ) , Tawa et al. ( 2008 ) , and Nakajima et al. ( 2018 ) . 
In this plot, we also display the CXB level of 9 . 3 × 10−7 

5 A brief explanation of these criteria can be found in table 6.3 of the 
Hitomi Data Reduction Guide 〈 https://heasarc.gsfc.nasa.gov/docs/hitomi 
/analysis/〉 . 
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Soft X-ray Imager (SXI) for Xtend conducts 0.4−12 keV imaging
observations with a wide Field of View of 38.5’×38.5’ and energy
resolution of 170−180 eV at 5.9 keV.

In the current Caliblation Data Base (CALDB)1, the effective area and
quantum efficiency are estimated based on the ground test results2.
Thanks to Contamination Blocking Filter (CBF), contamination is
negligible at entire SXI3.

1 20250915 ver: https://heasarc.gsfc.nasa.gov/docs/xrism/calib/
2 See also Noda+25, PASJ, 77, S10 & Uchida+25, PASJ, 77, S23
3 See https://iachec.org/wp-content/presentations/2025/contamination_higuchi.pdf 2 / 19

https://heasarc.gsfc.nasa.gov/docs/xrism/calib/
https://iachec.org/wp-content/presentations/2025/contamination_higuchi.pdf


Introduction G21.5-09 (Effective Area) PKS 2155-304 (Effective Area) Perseus Cluster (Quantum Efficiency) Summary

Effective Area & Quantum Efficiency

XRISM Calibration Observations
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X-ray Regular Meeting (3/12)

Parameter Target XRISM OBSID Observation Date Exposure

Effective Area

3C273

000145000 2024-01-06 104 ks

101004010 2025-01-05 35 ks

102004010 2026-01-14 37 ks

PKS 2155-304 000127000 2023-12-07 106 ks

G21.5-0.9 100001010 2024-03-17 67 ks

Quantum Efficiency
Cygnus Loop 100008010 2024-04-18 38 ks

Perseus Cluster 000154000 2024-01-21 47 ks

井上 峻 X-ray Regular Meeting 2026年 3月 12日 1 / 1

Ayşegül’s Talk

This Talk

We observed the point sources 3C 273 & PKS 2155−304 and the diffuse
source G21.5−0.9 to cross-calibrate the effective area.

We observed the diffuse sources Cygnus Loop & the Perseus Cluster to
cross-calibrate the off-axis quantum efficiency of SXI (Cygnus Loop:
0.3−2 keV; Perseus Cluster: 2−7 keV).

In this presentation, we focus on the results for G21.5−0.9, PKS
2155−304, and the Perseus Cluster4.

4 Results for the Cygnus Loop and 3C 273 were presented at the 17th IACHEC meeting:
https://iachec.org/wp-content/presentations/2025/xrism2_inoue.pdf

3 / 19
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Previous Work

Pulsar wind Nebula G21.5–09 as a calibration source
A&A 525, A25 (2011)

Lebrun et al. 2003) equipped with the IBIS telescope (Ubertini
et al. 2003), the Proportional Counter Array (PCA, Jahoda et al.
1996) onboard the RXTE, the X-ray Imaging Spectrometer
(XIS, Koyama et al. 2007) and the Hard X-ray Detector (HXD,
Kokubun et al. 2007; Takahashi et al. 2007) PIN component
onboard Suzaku, the X-Ray Telescope (XRT, Burrows et al.
2004) onboard Swift, and the European Photon Imaging Camera
(EPIC) MOS-type (Turner et al. 2001) and pn-type (Strüder et al.
2001) CCDs onboard XMM-Newton. The dispersive X-ray spec-
trometers onboard Chandra and XMM-Newton are out of the
scope of this study. Readers can also refer to Snowden (2002),
in which two past missions ASCA (GIS and SIS) and ROSAT
(PSPC) are compared with Chandra (ACIS) and XMM-Newton
(EPIC) using the same object.

The instruments used in our study are divided into two
groups: the soft-band instruments (Chandra ACIS, Suzaku XIS,
Swift XRT, XMM-Newton EPIC-MOS and EPIC-pn) sensitive
below ∼10 keV and the hard-band instruments (INTEGRAL
IBIS-ISGRI, RXTE PCA, and Suzaku HXD-PIN) sensitive
above ∼10 keV. The instruments with imaging capability are
all the soft-band instruments with X-ray optics and INTEGRAL
IBIS-ISGRI with a coded mask. All the soft-band instruments
employ X-ray CCD devices, which have imaging and medium-
resolution (E/∆E ∼ 30–50) spectroscopic capability.

The plan of this paper is as follows. In Sect. 2, we describe
the X-ray properties of G21.5–0.9 and discuss the advantages
and limitations of this source as a calibration source. In Sect. 3,
we present the basic properties of the participating instruments,
the data sets, and the processing of the data. In Sect. 4, we first
set up the procedures for event extraction and spectral fitting,
which are common among all the instruments as much as possi-
ble (Sect. 4.1). We then present the fitting results from each in-
dividual instrument and justify the common procedures. We also
discuss the effect of some major systematic uncertainties arising
from the procedures (Sect. 4.2). Finally, we assemble all spec-
tra for joint fitting (Sect. 4.3). In Sect. 5, we compare the results
among all the participating instruments and identify systematic
cross-calibration uncertainties. We also compare the differences
found in the present work with those in other studies. We sum-
marize in Sect. 6.

2. Object: G21.5–0.9

Pulsar wind nebulae (PWNe) are a small class of supernova
remnants with intrinsically bright non-thermal X-ray emission,
including the prototypical Crab nebula, 3C 58, Kes 75, PSR
B0540–69, PSR B1509–58, and G21.5–0.9. PWNe are suited
for X-ray flux calibration due to their constant total X-ray flux
over human time scales. The brightness and power-law index
of the spectrum change spatially across a PWN, but the inte-
grated spectrum can be represented by a single power-law in
practice. Therefore, they can also be used for calibrating the
spectral shape, i.e., the power-law index in X-ray photon spectra.
Indeed, the Crab nebula has been used as a standard X-ray flux
and spectral shape calibration source for decades.

G21.5–0.9 is a PWN powered by the pulsar PSR J1833–
1034 with a period of 61.8 ms (Gupta et al. 2005; Camilo et al.
2006). The age and distance of the object are estimated as 870 yr
(Bietenholz & Bartel 2008) and 4.8 kpc (Tian & Leahy 2008), re-
spectively. The object is a bright X-ray emitter. The Einstein ob-
servatory resolved the object into several structures of different
spatial scales (Becker & Szymkowiak 1981). The EXOSAT and
Ginga satellites showed that the X-ray spectrum is represented
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Fig. 1. Chandra ACIS-S3 image of G21.5–0.9. The spatial components
and the nearby source SS 397 are labeled. The source extraction region
of 165′′ is indicated by the solid circle.

by a power-law model (Davelaar et al. 1986; Asaoka & Koyama
1990), arguing for the PWN nature of this source.

G21.5–0.9 has several advantages over other PWNe as a ce-
lestial calibration source: (1) it is fainter than the Crab nebula
by a factor of ∼500, which places it in a reasonable flux range
to match the dynamic ranges of contemporary and future mis-
sions; (2) it is compact in size for its distance and youth, mit-
igating the effects caused by spatial differences of mirror and
detector responses; (3) it has a very simple circular distribu-
tion of brightness and spectral hardness, presumably because of
the pole-on geometry, making the source and background ex-
traction easy; (4) the spectrum is flatter than other PWNe, so
it can be used to calibrate detectors over a wide range of ener-
gies including those above 10 keV; (5) the soft (<1 keV) pho-
tons contribute little to the spectrum due to a large interstellar
extinction of >∼1022 cm−2. Therefore, the calibration uncertainty
stemming from the accumulation of contaminating material on
CCDs, which plagues both ACIS and XIS, can be decoupled; (6)
no pulsation is confirmed in the X-ray band, which indicates that
the spectrum does not change in pulse phase like the Crab neb-
ula; (7) because of these properties, G21.5–0.9 has been used as
a calibration source for Chandra, Swift, and XMM-Newton. We
can exploit the wealth of existing data sets.

The source also has some limitations: (1) G21.5–0.9 is ex-
tended by ∼3′ and is not adequate to calibrate dispersive spec-
trometers; (2) the object is located close to the Galactic plane
with a rich population of bright X-ray binaries, which makes
source confusion non-negligible for instruments without imag-
ing capability (PCA and HXD-PIN); (3) the spectrum suffers a
large interstellar extinction, leaving few photons in the energy
band below ∼1 keV. Soft-band calibration sources are needed
to complement G21.5–0.9, which is covered by other IACHEC
studies (e.g., Beuermann 2006; Plucinsky et al. 2008).

Several spatial structures are known in the X-ray image.
Figure 1 shows a Chandra ACIS-S3 view of the object. At the
center, the “core” is found (Slane et al. 2000), which is the

A25, page 2 of 15
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Fig. 17. Comparison of the best-fit FX,soft or FX,hard values (with 1σ sta-
tistical uncertainties) from the joint fitting done with the other parame-
ters (Γ and NH) tied among all the soft-band or hard instruments.
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Fig. 18. Scatter plot of the best-fit Γ versus NH values (with the 1σ
uncertainties) for all soft-band instruments.

parameters (Γ, FX,hard) tied among all instruments, which was
unsuccessful for the same reason as for soft-band joint fitting.
We therefore introduced a normalization rescaling parameter
for each spectrum and obtained a statistically-acceptable best-
fit model (Table 2). The comparison of the FX,hard is shown in
Fig. 17.

5. Discussion

5.1. Comparison of fitting results

We now compare all the results. The values in Table 2 are plotted
in four scatter plots (Figs. 18–21) for every combination of two
spectral parameters.
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Fig. 19. Scatter plot of the best-fit NH versus FX, soft values (with the 1σ
statistical uncertainties) for all soft-band instruments.
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Fig. 20. Scatter plot of the best-fit Γ versus FX,soft values (with the 1σ
statistical uncertainties) for all soft-band instruments.

5.1.1. Identifying systematic differences

For identifying significant systematic uncertainties, we assume
that instrument A and B have the best-fit values and 1σ statistical
uncertainties for a certain spectral parameter x as x(A) ± ∆x(A)

and x(B) ± ∆x(B). The statistical uncertainty is nearly symmetric
in the upper and lower directions in all parameters (Table 2), so
we take the mean of the two for ∆x(A) and ∆x(B). If the modulus

A25, page 12 of 15

Tsujimoto+2011

G21.5–09 is a pulsar wind nebura and has been used as a calibration source
for the effective area of many X-ray satellites (e.g., Tsujimoto+11).

Features of this target as a calibration source is:
Not bright enough to cause pile-up
Stable flux and approximated as a simple spectral shape (power-law).
An extended source, but compact enough to fit within the field of
view of any X-ray telescope. 5 / 19
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Observation

XRISM Observations of G21.5–09

XMM PN XRISM/Xtend

Background

Source

G21.5–09 was observed with XRISM for 67 ks on March 17, 20245.

XRISM/Xtend count-rate was stable during the observation.

This was not coordinated observations with other X-ray satellites. We
compared our results with archival data from XMM-Newton and NuSTAR6.

5 XRISM ObsID: 100001010
6 XMM ObsID: 0890200101 (2021 Mar.), NuSTAR ObsID: 11101412002 (2025 Sep.) 6 / 19
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Analysis

Spectral fitting in 0.4–1.7 keV & 3–12 keV
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Soft (0.4–1.7 keV) and hard (3–12 keV) spectra are fitted with the
powerlaw model convolved with interstellar absorption (tbabs).

NH was set free and fixed7 for soft and hard spectral analysis, respectively.

Both band spectra were well reproduced with this model and Cash statistic.

7 1.23× 1022 cm−2, based on https://heasarc.gsfc.nasa.gov/cgi-bin/Tools/w3nh/w3nh.pl 7 / 19

https://heasarc.gsfc.nasa.gov/cgi-bin/Tools/w3nh/w3nh.pl
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Results

Photon index vs. Flux Contour

In the soft band (0.4–1.7 keV), XRISM/Xtend, XMM/MOS1, and MOS2
are consistent within the 3σ statistical uncertainties.
In the hard band (3–12 keV),

1 The fluxes measured with Xtend, Resolve, XMM/MOS1, and MOS2
are consistent within the 3σ statistical uncertainties.

2 The largest discrepancy is a ∼15% flux difference between
XMM/MOS1 and NuSTAR/FPMA.

3 There is a ∼5% flux difference between NuSTAR/FPMA and FPMB.
8 / 19
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Previous Work

Blazar PKS 2155-304 as a calibration source

5

Fig. 2.— Light curve of 3C 273 in instrument counts s�1. See text for instrument specific corrections made to each curve. Bin width is 5
minutes. Large error bars (1�) at the edge of the occultation/SAA gaps of the low-Earth orbit instruments are typically due to very small
fractional exposures within the bin, or an SAA passage that was not entirely filtered out. The light curves show that there is no rapid
variability present.

Fig. 3.— Same as for Figure 2 but for PKS 2155-304.

We applied the XSPEC convolution model cflux to fit
the flux instead of the power-law normalization, as this
directly gives us the absorbed flux, which is the value we
are interested in comparing between instruments. We
therefore do not report on the normalization or the in-
trinsic flux of the power-law.
We use two energy bands for calculating the fitted

flux. For the low-energy observatories, Chandra, Suzaku,
Swift, and XMM-Newton we used 1–5 keV when paired
with each other, and 3–7 keV when paired with NuS-

TAR. These energy ranges were chosen for several rea-

sons. First, NuSTAR is not well calibrated below 3 keV,
which restricted the lower energy range. Second, to en-
sure that all spectra were of good quality and well above
background, 7 keV was set at the upper limit. Finally,
the lower range of 1 keV was picked to avoid complica-
tions with detector contamination layers on the CCD
instruments. For Suzaku HXD and NuSTAR we used
20–40 keV.
We carefully examined the highest signal to noise ob-

servations from Suzaku and XMM-Newton to determine
if there is measurable spectral curvature between 1–10

9

Fig. 4.— Confidence contours for 3C 273. The flux axes for the two energy bands 1–5 keV and 3–7 keV have been aligned, but not for
the slope axis, �.

Madsen+2017

PKS 2155−304 is a blazar and has been widely used as a calibration source
for the effective area of X-ray satellites (e.g., Madsen+17).

The features of this target as a calibration source are:
Not bright enough to cause pile-up with 1/8 window mode
A point source with stable flux and a simple spectral shape, powerlaw

10 / 19
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Observation

XRISM and NuSTAR Observations of PKS 2155-304

XRISM/Xtend

NuSTAR/FPMA

Source

Background

Source

Background

PKS 2155−304 was observed with XRISM/Xtend with 1/8 window mode
on 7 December 2023 for 106 ks, including 42 ks of overlap with NuSTAR.

The source flux decreased slightly during the observation.

We extracted spectra using the simultaneous XRISM–NuSTAR exposure. 11 / 19
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Analysis

Spectral fitting in 3–12 keV
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The 3–12 keV spectra were fitted with a simple powerlaw model.

Interstellar absorption (tbabs) model was not included.

All spectra were well reproduced by this model using the Cash statistic.
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Results

Photon index vs. Flux Contour
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All instruments (XRISM/Xtend, NuSTAR/FPMA, and NuSTAR/FPMB)
are consistent within the 3σ statistical uncertainties, showing better
agreement than for G21.5−0.9. 13 / 19
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Calibration of quantum efficiency in soft and hard bands
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Fig. 14. Left: Soft X-ray image of the Cygnus Loop obtained with ROSAT HRI in the sky coordinate system. The Xtend and Resolve FoVs are overlaid
with the white and blue squares, respectively. Right: Xtend image of the observed region in the detector coordinate system. Note that rotating the image
90→ counterclockwise approximately aligns the ROSAT HRI image. The calibration source regions, shown by the green circles, were excluded from our
analysis. The 16 sectors used for calibration are separated by the white lines, and each is labeled. Alt text: X-ray image of the Cygnus Loop.

Fig. 15. Left: Xtend spectra of the 16 sectors (see figure 14) in the Cygnus Loop fitted with an absorbed two-temperature nei model. The best-fit models
are overlaid in the black lines. The cold and hot components are represented by the blue dashed and orange dash-dotted lines, respectively. Residuals
are also displayed in the lower panel of each figure. Right: Comparison between the normalized count rates of the Cygnus Loop at different positions,
measured with ROSAT, and the X-ray fluxes obtained from the spectral fits. The green circle, orange triangles, blue squares, and red diamonds represent
the results from CCD1, CCD2, CCD3, and CCD4, respectively. We note that the uncertainties of the ROSAT data are negligible. The dotted lines represent
a constant ratio of normalized ROSAT counts to normalized Xtend flux, where the notation “y = 0.1x” denote that the normalized X-ray flux measured with
Xtend is 10% of the expected value with ROSAT. Alt text: X-ray spectra of the Cygnus Loop and graph showing obtained fluxes.

source. For this purpose, we use the brightest SNR in the Small
Magellanic Cloud, 1E 0102.2→7219 to estimate the thickness of
the contamination layer on axis.

SNR 1E 0102.2→7219 has been observed several times with
XRISM since its launch; we extracted soft-band (0.4–2.0 keV)
spectra and fitted them with a standard model (cf. Plucinsky et al.

2017) provided by the International Astronomical Consortium for
High Energy Calibration (IACHEC). An example spectrum and
the best-fit model are shown in figure 17. Since a previous exper-
iment for the Suzaku satellite (Mitsuda et al. 2007) suggests that
the most plausible contaminants in a spacecraft are high-molecular
compounds containing oily substances (Urayama et al. 2013), we
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source. For this purpose, we use the brightest SNR in the Small
Magellanic Cloud, 1E 0102.2→7219 to estimate the thickness of
the contamination layer on axis.

SNR 1E 0102.2→7219 has been observed several times with
XRISM since its launch; we extracted soft-band (0.4–2.0 keV)
spectra and fitted them with a standard model (cf. Plucinsky et al.

2017) provided by the International Astronomical Consortium for
High Energy Calibration (IACHEC). An example spectrum and
the best-fit model are shown in figure 17. Since a previous exper-
iment for the Suzaku satellite (Mitsuda et al. 2007) suggests that
the most plausible contaminants in a spacecraft are high-molecular
compounds containing oily substances (Urayama et al. 2013), we

We observed the Cygnus Loop with XRISM/Xtend and compared its flux
distribution with ROSAT data.

We found that the ROSAT and SXI 0.3–2 keV flux distributions are
consistent within 3σ over most of the field, indicating that the current
CALDB provides an appropriate calibration of the quantum efficiency6.

To investigate whether the quantum efficiency is also properly calibrated in
the hard band (2–7 keV), we observed the Perseus Cluster.

6 Uchida+25 and https://iachec.org/wp-content/presentations/2025/xrism2_inoue.pdf 15 / 19

https://iachec.org/wp-content/presentations/2025/xrism2_inoue.pdf


Introduction G21.5-09 (Effective Area) PKS 2155-304 (Effective Area) Perseus Cluster (Quantum Efficiency) Summary

Analysis

Calculating the flux for each 1/2 segment
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We measured the flux in each half-segment and compared it with XMM
archival data to investigate the position dependence of the 2–7 keV
quantum efficiency of SXI.

We used the spectrum from CCD3AB0 as the background and analyzed the
3× 3 half-segments around the core of the Perseus Cluster. 16 / 19



Introduction G21.5-09 (Effective Area) PKS 2155-304 (Effective Area) Perseus Cluster (Quantum Efficiency) Summary

Results

SXI 3− 7 keV Flux vs. XMM 3− 7 keV Flux
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The flux distribution is consistent between SXI and XMM in the regions
investigated in this study, but the absolute SXI flux is 1.2 times higher than
the XMM flux.

We will investigate the quantum efficiency in regions not covered in this
observation using future datasets. 17 / 19
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Summary

The effective area of XRISM/Xtend is well calibrated.
For the diffuse source G21.5−0.9, we found a flux discrepancy of
∼15% between XRISM/Xtend and NuSTAR/FPMA.

For the point source PKS 2155-304, XRISM/Xtend, NuSTAR/FPMA,
and FPMB are consistent within the 3σ statistical uncertainties.

The quantum efficiency of XRISM/Xtend is well calibrated in both

the soft (0.3–2 keV) and hard (2–7 keV) bands.
However, the quantum efficiency of some off-axis regions has not yet
been verified in the hard band.

G21.5‒09 PKS2155-304
2-7 keV Flux 
(CCD2CD1)

Err (90%)
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SXI
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Perseus Cluster
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