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1 CCF 
omponents

Name of CCF VALDATE List of Blo
ks 
hanged XSCS 
ag

RGS1 QUANTUMEF 0013 1998-01-01T00:00:00 RGA EFFAREACORR NO

SI1

SI2

SI3

SI4

SI7

RGS2 QUANTUMEF 0014 1998-01-01T00:00:00 RGA EFFAREACORR NO

SI1

SI2

SI3

SI4

SI5

SI7

2 Changes

Near the short-wavelength end of the RGS bandpass, the instrument model breaks down and the

dete
ted 
ount rate falls o� more qui
kly with de
reasing wavelength than expe
ted from the s
alar

di�ra
tion theory that forms the basis of the 
alibration. This is illustrated in Fig.1 whi
h shows

a variety of 
uxed spe
tra from Mkn421. The 
ux de
rease at the shortest wavelengths is 
lear.

What is less 
lear is where the trouble starts. Fig.2 shows details of the empiri
al approa
h adopted

to model the de�
it. By inspe
tion, the spe
trum falls into three parts: between 7 � �(

�

A)� 10

the spe
trum is OK and serves as the basis for extrapolation to shorter wavelengths; down to

� � 5:7

�

A the spe
trum falls quite steeply; while at even shorter wavelengths, where no 
laims are

made for the reliability of the instrument model, the observed 
ux �rst 
attens before be
oming

1
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Figure 1: Mkn421 has been observed many times for 
alibration purposes with XMM. It is variable

both within and between observations. Shown here are averaged 
uxed spe
tra below 10

�

A 
al
ulated

by the SAS task rgsfluxer that 
ombine the �rst and se
ond orders of RGS1 and RGS2. The

brightest, faintest and two intermediate observations are shown along with a total spe
trum resulting

from 88 spe
tra in 22 observations.

entirely dominated by noise. The data below about 6

�

A are shown for 
ompleteness and are not

re
ommended for use.

Assuming no di�eren
es between RGS1 and RGS2 and orders 1 and 2, the reliable spe
trum be-

tween 7 � �(

�

A) � 10 was modelled using the IDL svdfit routine with a 
ombination of Legendre

polynomials that was extrapolated to shorter wavelengths to provide the referen
e 
ux for the de�
it

determination. The extrapolation follows the data a little further down to 6.7

�

A, 
lose to the Sili
on

edge, where the de�
it seems to start. The observed de�
it was smoothed in turn with two further

sets of Legendre polynomials as shown by the green and blue stret
hes of data in Fig. 2.
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Figure 2: The empiri
al 
ux redu
tion fa
tor in red 
al
ulated from the mean 
uxed spe
trum of

Mkn421. The green and blue stret
hes of data delineate wavelength ranges in whi
h the de�
it

apparently behaves di�erently as modelled by separate sets of polynomial 
oeÆ
ients.
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The 
hanges des
ribed above 
on
ern the �rst use of the RGA EFFAREACORR extensions for

supplying empiri
al short-wavelength 
orre
tion fa
tors to the e�e
tive area model. At the same

time the opportunity has been taken to bring up-to-date data 
on
erning the thi
knesses of some

CCDs held for 
ompleteness in the MTHICK header keywords of the extensions [SI1,...,SI9℄. These

data are not used 
urrently in the 
alibration model. The CCD PI redistribution model relies instead

on a method parameterized a

ording to independent data held in the RGS% REDIST CCFs.

3 S
ienti�
 Impa
t of this Update

The wavelength range between 6 and 7

�

A 
ontains important lines of SiXIII and SiXIV whi
h,

espe
ially in the 
ase of the He-like triplet at ��6.648,6.688,6.740, are often strongly dete
ted in

RGS spe
tra.

4 Estimated S
ienti�
 Quality

This CCF update should allow users to assign SiXIII or SiXIV line 
uxes that are reliable to 10 or

20% or to model spe
tra down to 6

�

A with a similar level of reliability.

5 Test pro
edures & results

Although the CCF update is expe
ted to be useful for the analysis of He-like and H-like lines of

Sili
on, the quality of the 
orre
tion is best assessed through analysis of smooth 
ontinuum blazar

spe
tra whi
h are likely, over the restri
ted wavelength range of interest here, to be well des
ribed

by power-laws. Fig. 3 shows the XSPEC power-law models derived using response matri
es based

on the new RGS QUANTUMEF CCFs for one observation of PKS2155-304 and three of Mkn421.

With the new 
orre
tions, the power-law models work quite well even below 6

�

A.

6 Expe
ted Updates

None.
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Figure 3: Some example XSPEC analysis of blazar spe
tra using response matri
es 
al
ulated with

the new short-wavelength 
orre
tion CCFs. Short wavelength parts of RGS1 and RGS2 1st (bla
k

and red) and 2nd order (green and blue) spe
tra are 
ompared with power-law models of one

observation of PKS2155-304 and three of Mkn421, whi
h 
attens as it brightens. The three Mkn421

spe
tra are the brightest, the faintest and an intermediate 
ase. The best-�t power-law indi
es, �,

are shown. The absorbing 
olumn densities were �xed at their gala
ti
 values as indi
ated, although

these are of little relevan
e at su
h high energies.


