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1 CCF 
omponents

Name of CCF VALDATE EVALDATE Blo
ks 
hanged XSCS 
ag

EMOS1 REDIST 0043.CCF 1999-12-10 2000-07-15 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0044.CCF 2000-07-15 2000-11-09 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0045.CCF 2000-11-09 2001-04-18 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0046.CCF 2001-04-18 2001-08-18 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0047.CCF 2001-08-18 2001-09-26 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0048.CCF 2001-09-26 2001-11-25 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0049.CCF 2001-11-25 2002-05-01 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0050.CCF 2002-05-01 2002-11-07 CCD REDISTRIBUTION-n NO

EMOS1 REDIST 0051.CCF 2002-11-07 - CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0043.CCF 1999-12-10 2000-07-15 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0044.CCF 2000-07-15 2000-11-09 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0045.CCF 2000-11-09 2001-04-18 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0046.CCF 2001-04-18 2001-08-18 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0047.CCF 2001-08-18 2001-09-26 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0048.CCF 2001-09-26 2001-11-25 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0049.CCF 2001-11-25 2002-05-01 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0050.CCF 2002-05-01 2002-11-07 CCD REDISTRIBUTION-n NO

EMOS2 REDIST 0051.CCF 2002-11-07 - CCD REDISTRIBUTION-n NO

2 Changes

The last release of EPIC-MOS 
urrent 
alibration �les (CCFs) whi
h des
ribe the redis-

tribution fun
tion of the MOS dete
tors, i.e.,

EMOS1_REDIST_0035.CCF up to EMOS1_REDIST_0042.CCF and

EMOS2_REDIST_0035.CCF up to EMOS2_REDIST_0042.CCF

made publi
 on 25/08/2004, 
ontains errors. Response matri
es (rmfs) for MOS timing

mode spe
tra, generated by rmfgen using these parameter �les, are highly ina

urate.

MOS imaging mode rmfs 
ontain a mu
h smaller error.
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Corre
ted 
anned timing and imaging response matri
es were made available on the XMM

SOC website on 15/10/2004. This release 
ontains a new set of CCFs whi
h enable rmfgen

to generate the 
orre
t rmfs. The problems with the CCFs 0035 to 0042 are detailed below.

TIMING MODE

Figure 1 shows an example of the old and 
orre
ted timing mode rmf for an input energy

of 1 keV. The old rmf peaks at the wrong energy and has the wrong shape and would

produ
e large errors if used for spe
tral analysis.

IMAGING MODE

Figure 2 shows an example of the old and 
orre
ted imaging mode rmf for an input energy

of 1 keV. The problem here was a mis-setting of the level of the redistribution "shelf".

This shelf is 
reated by photons intera
ting near the ina
tive/a
tive layer between the

surfa
e sili
on-dixode ele
trode stru
ture and the a
tive sili
on region below. Events 
an

lose up to 100% of their energy here. This is modelled by a shelf whi
h at 1 keV 
ontains

about 1% of the area under the normalised rmf. The shelf parameter was inadvertantly set

a fa
tor of ten too low. In pra
ti
e, spe
tral �tting of low-absorption 
ontinuum sour
es

would not be seriously a�e
ted by this error as the area under the shelf is relatively low.

It is noti
eable in high absorption sour
es if the user plots his spe
tra below the energy

at whi
h the absorbing 
olumn would be expe
ted to blo
k all of the sour
e 
ux.

In addition to the fun
tional 
hanges an extra epo
h, from 01/05/2002 to 07/11/2002,

has been introdu
ed for both 
ameras.

3 S
ienti�
 Impa
t of this Update

Figure 3 shows a MOS1 spe
tral �t to the gala
ti
 sour
e, 1E 2259+586. This sour
e

has an apparent 
olumn of around 9:0 � 10

21


m

�2

. The underpredi
tion of the shelf

in the old rmf is apparent, although the returned 
olumn densities in a simple absorbed

thermal model are 8:84� 10

21


m

�2

and 9:04� 10

21


m

�2

for the old and 
orre
ted rmfs

respe
tively, i.e. a di�eren
e of about 2%.

Figures 4 and 5 show spe
tral �ts with the 
orre
ted rmfs to the MOS1 and MOS2 spe
tra

of PKS 0745-19 and again 1E 2259+586. In the latter observation MOS2 was in full frame

mode and as the sour
e was piled-up, a larger region of the 
ore was extra
ted. Hen
e

the apparent di�eren
e in sour
e 
ount rate between MOS1 and MOS2 in Figure 5. In

both observations the same model parameters were �t to both MOS1 and MOS2.

PKS 0745-19, an extragala
ti
 sour
e, has a lower apparent 
olumn of around 5:0� 10

21


m

�2

. The larger di�eren
e between MOS1 and MOS2 in the predi
ted shelf levels in

1E 2259+586 may indi
ate that a further re�nement is required in either the energy

dependen
e or the epo
h dependan
e of the level of the shelf. Calibration of this and

other epo
h-dependent e�e
ts within the rmf is an ongoing pro
ess.
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Figure 1: A 
omparison of the response fun
tions for a 1 keV narrow line observed in Timing mode using

the old (EMOS1 REDIST 0035.CCF; bla
k) and new (EMOS1 REDIST 0043.CCF; red) CCFs.

4 Estimated S
ienti�
 Quality

This update restores the redistribution to that intended with the previous release [1℄.

Derived 
olumns should be a

urate to a few times 10

19


m

�2

5 Expe
ted Updates

The 
alibration of the MOS redistribution fun
tion is an ongoing pro
ess and further

updates are likely.

6 Test pro
edures and results

The new CCF �les were used to produ
e redistribution matri
es using rmfgen for imaging

and timing mode and several di�erent epo
hs. These were 
ompared with 
anned matri
es

produ
ed by the MOS instrument team and were seen to be nearly identi
al in all 
ases.

Referen
es

[1℄ Saxton, R.D. & Sembay, S. 2004, XMM-SOC-CAL-SRN-0169.
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Figure 2: A 
omparison of the response fun
tions for a 1 keV narrow line observed in Imaging mode

using the old (EMOS1 REDIST 0035.CCF; bla
k) and new (EMOS1 REDIST 0043.CCF; red) CCFs.
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Figure 3: A �t to the strongly absorbed MOS-1 (Full Frame mode) spe
trum of 1E 2259+586 using the

old (EMOS1 REDIST 0035.CCF; bla
k) and new (EMOS1 REDIST 0043.CCF; red) CCFs.
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Figure 4: A 
ombined MOS-1 and MOS-2 spe
tral �t (both 
ameras in Full Frame mode) to PKS 0745-19

using the new redistribution fun
tion

.
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Figure 5: A 
ombined MOS-1 (small window mode) and MOS-2 (Full Frame mode) spe
tral �t to

1E 2259+586 using the new redistribution fun
tion

.
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