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Examples: AGN

» All EPICs in FF mode without pile-up.
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Examples: AGN

» All EPICs in FF mode with pile-up (10 arcsec).
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Examples: AGN

» All EPICs in SW mode without pile-up.

1H0414+009_0683 0161160101
black:pn, red:MOS1, green:MOS2, blue:RGS1, light blue:RGS2
3 ! . 4 N L ' B N ! '

normalized counts s' keV-'

ratio

1k
0.1 L
0.01
10 :
0.5 1 2 5
Energy (keV)

XMM-Newton cross-calibration status | M. Stuhlinger | EPIC BOC, MPE | 26.03.2014 | Pag. 4

PG1116+215_1654_ 0554380301
black: pn, red: MOS1, green: MOS2, blue: RGS1, light blue: RGS2

Energy (keV)

European Space Agency



normalized counts s-' keV-!
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Examples: AGN

» All EPIC in SW mode with increasing pile-up:
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H1426+428, 3C273, PKS2155-304
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Examples: AGN

» All EPIC in SW mode with increasing pile-up: H1426+428, 3C273, PKS2155-304
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normalized counts s-' keV-!
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Examples: AGN

» All EPIC in SW mode with increasing pile-up: H1426+428, 3C273, PKS2155-304
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Examples: Galaxy clusters

normalized counts s-' keV-!

ratio

A2029_1577_0551780301

» FF mode annuli. Single mekal model. black: pn, red: MOS1, green: MOS2
» A2029: kT — 7.1 keV
» A262: kT — 2.3 keV
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Example: SNR 1E0102.2-7219

normalized counts s-' keV-!

ratio

» IACHEC model: fixed line energies.
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EPIC-MOS contamination model: RXJ1856

RXJ1856.6-3754_1979_0412601101
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EPIC-MOS contamination model: XCAL AGN
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» Low energy flux distributions of EPIC-pn and EPIC-MOS2 more consistent, MOS2
distribution more extended.

» EPIC-MOS1 fluxes closer as well, still few percent below the other two EPICs.
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Flux distributions

» Again XSPEC statistics: C-stat (un-binned) versus chi?-statistic (min 25 binned)

xmmeas_20131030_1801_ 135 ¢

4-10 keV (N=102)

1.5-4.0 keV (N=105)

- Hﬁﬂigﬂ-

0.85-1.50 keV (N=106

. -

M=1.09 (Q,=0.26)

M=0.93 (q,=0.22)

M=098 (a,=000)
M=1.02 (q,=0.07)
M ¥ (@ W)

T

M=0.97 (g,=0.02)
M lfu -o -<|(Hn

M-O‘I |c-(]"§|

-

0.54-0.85 keV (N%L

M=0.9 (g,=0.13)
M a2 uq‘.n )

M-0.99 (0,=0.29)

anorSNB oS3R8 o3R8 anonSRNE anonSNB anon SRS
1 T T T T T T T T T T T T T Y

Ratio to joint fit flux

B M=0.98 (a,=0 15)._. -
0.33-0.54 keV (N=IO4) M 0.95 .q‘ ..3,,
1 M lm (q,:(] \n
A JLL_ R
M=0.9%6 (q,=0.41)
M-ﬂ 7 .q‘..n 35)
0.15-0.33 keV (N= 96) :
1.2

0o B8 0588 0coB8 05388 coBE 0588

xmmsas_20131030_1801_13.5 chi

4-10 keV (N=106)

M=0.99 (
M=1L04 (g, =0.12)

M=0.9 (q,-0.00)

=0.03)

0.85-1.50 keV (N=107

=

M-ﬂ ‘ﬂ lq‘-ﬂ U? )

1.5-4.0 keV (N=107) M-101 -003)
: _ T Mm% @0 E
: M=1.03 ( nrn. B

CITTTTHTRTHTITHTTT TR THIT TR T |

T AT

0.54-0.85 keV (N=107) ,

M=0.9 (g,-0.02)
M I(l_‘l lau—llfful

M-O‘H (@,=a.11)

0.33-0.54 keV (N=104)

M=1.00 (q,=010)
M-ﬂ b m_-ﬂ 14)

M-I CD |q,-00)|

THTHTITTIRINTT TiT

LR E AR R A A0 00 LLAR A MLANE 1 LUL 1

0.15-0.33 keV (N=101)

09 1.0 11
Ratio to joint fit flux

M=0.9 (
M—u H

=ﬂli)
fl h

1.2

AL




» EPIC-MOS contamination model improved consistence between all instruments at low
energies. Current level might need a revisal.

» EPIC-MOS return about 5-7% higher fluxes compared to EPIC-pn at all energies above
0.5 keV, less at Si/Au-edge band.

» EPIC-pn show line shifts to higher energies in most recent observations (effect of long
term CTI model).

Discussion opened again:
» Selection of XSPEC statistics changes the cross-calibration interpretation between EPIC
and RGS:
» C-statistics (background treatment): agreement of RGS and EPIC-pn above —0.5
keV, below RGS returns higher fluxes.
e Chi?-statistics (weighting bias): agreement of RGS and EPIC below ~0.5 keV, above
RGS returns lower fluxes.
» C-statistics indicate too large spread (—15%) between EPIC-pn and EPIC-MOS. We don’t
find this in the data/model ratios.
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