
Prepared b
Reference  
Issue 
Revision 
Date of Issu
Status 
Document T
Distributio

 

ESA UNCLASSIF

 
 
 
Time 
for th
 
 

by          Anton
 XMM

2 
2 

ue 27 Ma
 

Type     
on  

IED – For Intern

 Depen
he Opti

nio Talavera
M-SOC-CAL-T

arch  2017 

nal Use 

 

ndent 
ical Mo

 

a 
TN-0207 

 Sensit
onitor

tivity D
r (OM)

Degrad
) 

dationn Correection 

 

 
 
 

 



 
Page 2/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 

  Title  Time

  Issue   2 

  Author   A

  Approved 

  

 
 
 
 

 

  Reason for

 Errata: sign

 Errata: coef

 
 
 
 

 

  Issue   2 

  Reason for

 Different m

  Issue   2 

  Reason for

 Correcting e

  Issue   2 

  Reason for

 Correcting e

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

e dependent

A. Talavera 

 by    

r change 

n in Table 3 

fficient  in Tab

r change 

methodology ap

r change 

errata: sign in

r change 

errata: coeffici

ty correction 

   Rev 2 

nal Use 

 

t sensitivity d

 

ble 3 

pplied 

 Table 3 

ient in table 3

degradation

 

 

n correction 

 Revision

 Date  21 

 Date    

 

 Issue  

 2 

 2 

 Revision

 Date 

 17 Januar
2017 

 Revision

 Date 

 21 March 

 Revision

 Date 

 27 March 

 for the OM 

n   1 

March  2017

 Revisi

 1 

 2 

n   0 

 Pages 

ry  All 

n   1 

 Pages 

 2017  10 

n   2 

 Pages 

 2017  10 

7 

ion    

 

 

 

 Date 

 21 Jan

 27 Jan

 Parag

  

 Parag

 Table 3
filter B

 Parag

 Table 3
filter U

nuary 2017 

nuary 2017 

graph(s) 

graph(s) 

3 . Coeff. C for
B: -2.18… 

graph(s) 

3 . Coeff. A for
UVM2: -8.235 

 

r 

r 
 



 
Page 3/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

Table of con

1  INTRO
2  MEASU
3  MONIT
4  MEASU
SERENDIP
5  NEW C
6  CONCL

 

 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

ntents: 

ODUCTION ..
URING THE
TORING TH
URING THE

PITOUS SOU
CORRECTIO
LUSIONS ....

ty correction 

   Rev 2 

nal Use 

..................
E TIME DEPE

E TIME DEP
E TIME DEPE
URCES CATA
ON ...............

..................

...................
ENDENT SEN
PENDENT SE
ENDENT SEN

ALOGUE SUS
...................
...................

...................
NSITIVITY 
ENSITIVITY
NSITIVITY 
SS2.1 ..........
...................
...................

...................
DEGRADAT

Y DEGRADA
DEGRADAT
...................
...................
...................

...................
TION ............
ATION ..........
TION USING
...................
...................
...................

...................

...................

...................
G THE OM 

...................

...................

...................

................. 4

................. 4

................. 5

................. 7

.................8

............... 10

 

4 
4 
5 

7 
8 
0 



 
Page 4/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

1 I

The sensi
dependen
photocath
wavelengt
 
Observing
correction
 

 
with 
 

 
where MJ
linear fit t
 
The co
OM_PHO
correction
 

 
 

2 M
D

The white
sensitivity
per year a
of the star
 
The count
from the 
applied co
can displa
uncorrect
 
Fitting of 
gives us th
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

INTROD

tivity of th
nt degrada
hode and 
th depende

g periodica
n for this d

Co

JD is the M
to the degr

oefficients 
OTTONAT_
n 

MEASUR
DEGRAD

e dwarfs G
y degradat
and the thi
rs in all the

t rate (corr
 SWSRLI 
orrection a
ay these va
ted rates gi

f the invers
he coefficie

ty correction 

   Rev 2 

nal Use 

DUCTION

he Optical 
ation. This

the aging
ent. 

ally a set 
degradation

orrected_R

C

Modified Ju
radation wh

A an
_0005.CCF

Correction

RING TH
DATION

GD 153, Hz
tion and to
rd one twi
e OM filter

rected) and
sources fi

and by the
alues as a f
ives us the 

se of the n
ents A and

N 

 Monitor (
 is due to

g of the M

of photom
n. The corr

Rate = Mea

Correction_

ulian Date 
hich depen

nd B 
F. The str

n_Factor  

HE TIME
N 

z 2 and BP
o derive th
ce. The da

rs. 

d the time 
iles produ
eir mean v
function o
 correction

normalized
 B. 

OM) on bo
o two mai
MCP. The 

metric stan
rection is im

asured_Ra

_Factor = A

 of the obse
nds on the 

are con
ructure of 

 = A + B x M

E DEPE

PM 16274 a
he correctio
ata are proc

 dependen
uced by SA
value to ob
of time to s
n. 

d uncorrec

oard XMM
in effects: 
 first of t

ndard star
mplemente

ate x Corre

A + B x MJ

ervation an
 filter.  

ntained 
the CCF a

MJD + C x

ENDENT

are used to
on. The fir
cessed with

nt correctio
AS. Correc
btain norm
see the deg

cted rates t

M-Newton 
 the degra
these effec

rs has allo
ed in SAS a

ection_fac

JD 

nd A and B

in the 
allows us t

x MJD 2 + …

T SENSIT

o measure
st two star
h SAS to ob

on applied 
cted Rates 
malized un-
gradation. 

to the obse

is affected
adation of
cts is kno

owed us to
as 

ctor 

B the coeffi

calibrat
to use a p

… 

TIVITY 

e the time 
rs are obse
btain the c

 by SAS ar
s are divid
-corrected
 The inver

ervation d

d by a time
f the S-20
own to be

o derive a

icients of a

tion file
polynomial

 

dependent
erved once
count rates

re obtained
ded by the
d rates. We

se of these

date (MJD)

 

e 
0 
e 

a 

a 

e 
l 

t 
e 
s 

d 
e 
e 
e 

) 



 
Page 5/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

The curre
 
 
 
 
 

 
 
Table 1. Ti
OM_PHOT
 
 

3 M
D

Adding n
applied co
 
Figure 1 sh
degradatio
available 
reproduce
represent
blue line r
 
We can se
and the n
V filters i
drawback
 
It should 
understan
Date as de
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

ent values o

 
Filt
UVW
UVM
UVW

U
B
V

ime depend
TTONAT_0

MONITO
DEGRAD

ew observ
orrection. 

hows the u
on correct
(green lin

e the obse
ed by the 
represents 

ee in Figur
ew linear f
in all stars

k of the reve

 be noted
nding. How
efined abov

ty correction 

   Rev 2 

nal Use 

of A and B 

 
ter 
W2 
M2 

VW1 
U 
B 
V 

dent sensiti
0005.CCF 

ORING T
DATION

vations of 

uncorrected
tion (blue 
ne). A qu
erved varia
 quadratic 
 the degrad

re 2 a com
fit for UVW
s. The new
ersal ment

d that the 
wever, the 
ve. 

 implemen

-1.1
-1.1

-0.3
0.1
0.1
-0.6

ivity degra

THE TIM
N 

our standa

d count rat
dashes) ca
adratic fit

ation; how
 fit shows 
dation obta

mparison o
W1, U, and
w fits repr
tioned befo

abscissae 
 paramete

nted in SAS

 
A 

144806 
170174 
303296 
197939 
146992 
641417 

adation corr

ME DEP

ard stars a

tes for all s
an be com
t is displa

wever for th
 a reversal
ained from

of the corre
d B filters a
roduce ver
ore for UVW

 in all our
ers of the c

S are given 

4
4
2
1

3

rection imp

ENDEN

allows us 

stars as of J
mpared with

ayed in re
he UVW2 
l which ha

m many sta

ected coun
and a quad
ry well the
W2 and V 

r figures i
correction 

 in Table 1.

 
B 

4.202973e
4.260755e-
2.546142e-
1.567036e-
1.671589e-
3.182019e-

plemented 

NT SENS

to monito

January 20
h the new 
ed. This o
 and V filt
as no phys
rs, describ

nt rates usi
dratic fit fo
e observed
filters. 

is given in
 are based

. 

e-5 
-5 
-5 
-5 
-5 
-5 

d in SAS: 

SITIVITY

or the valid

017. The cu
 linear fit 

one seems
ters the d

sical sense
bed in Secti

ing SAS (c
or UVW2, U
d deviation

n Years fo
d on Modif

Y 

dity of the

urrent SAS
to all data
 to better
egradation
. The light
ion 4. 

current fit)
UVM2 and
n, with the

or a better
fied Julian

 

e 

S 
a 
r 
n 
t 

) 
d 
e 

r 
n 



 
Page 6/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 
 
Figure 1. O
standard s
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

OM time de
stars. Diffe

ty correction 

   Rev 2 

nal Use 

ependent se
erent fits to

 

ensitivity d
o the data ar

degradation
re explaine

n: normaliz
ed in the te

zed, uncorr
xt. 

rected rates of 

 

 



 
Page 7/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 
Figure 2. C
correction
 
 
 
 

4 M
D
S

The OM C
the end o
once. Thi
Degradati

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

Corrected, 
n. Blue diam

MEASUR
DEGRAD
SOURCE

Catalogue (
of 2013. A 
is gives u
ion. 

ty correction 

   Rev 2 

nal Use 

 normalize
monds: new

RING TH
DATION
ES CATA

(SUSS2.1) 
 total of 4,
us a huge

d count rat
w linear or 

HE TIME
N USING
ALOGUE

 contains a
,246,432 s

e database

tes of stand
 quadratic 

E DEPE
G THE O
E SUSS2

all sources 
sources wit
e to study

dard stars. 
 fits to all st

ENDENT
M SERE

2.1 

 detected i
th 831,582

y the OM

 Crosses: cu
tars, as of 2

T SENSIT
ENDIPIT

in all obser
2 of them 
 Time De

urrent SAS
2016 

TIVITY 
TOUS 

rvations ob
observed 

ependent 

S 

 

btained till
more than
Sensitivity

 

 

l 
n 
y 



 
Page 8/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 
We have c
in any filt
density fu
measured
varying) h
criterion. 
 
 
Filter 
Sources 
 
Table 2.  N
 
The same
The norm
degradatio
applied fit
variation w
  
This quad
degradatio
 
The appe
grouping)
used in th
the study 
it is the c
sensitivity
 
 

5 N

The corre
in 2005. A
trend has
UVW2, U
new upda
thus a new
 
A correcti
more app
applicable
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

created a s
ter. In orde
unction crit
d rates in a
have been s
 

UVW
 189

Non variabl

e method u
malized un

on trend i
t is very clo
with time. 

dratic fit i
on. Note th

earance in 
) is due to 
he fit since
 are spread

case when 
y degradati

NEW CO

ction for th
An update 
s shown a 

UVM2 and V
ate since 2
w update is

ion based i
propriate. 
e to the sta

ty correction 

   Rev 2 

nal Use 

ubset of th
er to avoid
terion (chi

a filter give
selected. T

W2 U
9 

le sources f

used with t
corrected 

implement
ose to the S
 

is depicted
hat this ne

 Figure 3 
 the fact th
e they have
d across th
we use th
ion in the w

ORRECT

he OM tim
 of the coef
 slight dev
V filters. T

2011. This d
s justified. 

in many st
Furtherm

andard star

he Catalogu
d “variable
i2pdf) to se
e a chi2pd

Table 2 give

UVM2 
269 

from SUSS

the standar
rates can 

ted in SAS
SAS one (b

d also in F
w quadrati

 of several
hat the sam
e repeated 
he field of v
e standard
whole dete

TION 

me depende
fficients wa
viation from
This deviat
deviation i
  

tars locate
ore, we c
rs. 

ue contain
e” sources w
elect the ap

df less than
es the num

UVW1 
783 

S2.1 with 6 o

rd stars ha
be seen in

S as well as
based on th

Figure 1 (l
ic fit is mo

l sources 
me observa
 observatio
view and n
d stars onl
ector. 

ent sensitiv
as made in
m the SAS
tion was ve
is reaching

d in differ
can see in

ing all sou
we have ap
ppropriate

n 0.05 (nam
mber of star

U 
339

or more ob

as been ap
n Figure 3
s a quadra
he standar

light blue 
onotonicall

with the s
ation can c
ons. This m

not necessa
ly. In othe

vity degrad
n 2011. The
S linear co
ery small, t
g now 5% 

ent positio
n Figure 4

rces observ
pplied a ch
e stars: onl
mely a 95 
rs in each f

9 2

bservations

pplied to th
3. We have
atic fit. It c
d stars), sh

line), with
y decreasin

same obse
ontain sev

means that
arily locate
r words, w

dation was 
e monitorin
orrection, 
thus we de
 in some fi

ons of the d
4 how this

rved at leas
hi-square p
ly stars for
 % probab
filter that 

B 
288 

s. 

he catalogu
e depicted
can be see
howing an 

h the stan
ng.  

erving tim
veral sourc
t the sourc
ed at the bo
we are look

 implemen
ng of the de
in particu
ecided not
filters (see 

detector se
s new cor

st six times
probability
r which the
ility of not
satisfy this

V 
266 

ue sources
d there the
en that the
 increasing

ndard stars

me (vertical
ces that are
ces used in
oresight as
king at the

nted in SAS
egradation
lar for the
 to make a
 Figure 2),

eems to be
rrection is

 

s 
y 
e 
t 
s 

. 
e 
e 
g 

s 

l 
e 
n 
s 
e 

S 
n 
e 
a 
, 

e 
s 



 
Page 9/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 

 
Figure 3. O
the OM SU
quadratic 
 
 
 

 
 
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

OM time de
USS2.1 cata
 fit (see tex

ty correction 

   Rev 2 

nal Use 

ependent se
alogue. Das
xt). 

ensitivity d
shed blue sh

degradation
hows the cu

n: uncorrec
urrent SAS

cted rates o
S degradati

of many sta
ion. In red 

 

ars from 
a new 

 



 
Page 10/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 
 
Table 3 gi
The propo
without re
 
 

 
Table 3.  T
sources ex

 
 

Figure 4 
given in T
except for

 
 

6 C

 
The time 
repeated 
monitored
in 2005 an
 
The same
from the 
obtained w
correction
 
This new 
catalogue
 
 
 
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

ives the co
osed quadr
eversing th

 
Filter
UVW2
UVM2
UVW1

U 
B 
V 

Time Sensit
xtracted  fr

shows the
Table 3.  T
r UVW2 an

CONCLU

 dependen
observatio

d using the
nd updated

e method h
 OM sere
with the st

n seems to 

 correction
, SUSS3, w

ty correction 

   Rev 2 

nal Use 

oefficients o
ratic fit co

he degrada

r 
2 
2 

 

tivity Degra
rom SUSS2

e standard
These resul
nd V where

USIONS 

nt sensitivi
ons of a 
ese observ
d in 2011. 

has been us
endipitous 
tandard st
 compensa

n, given in
will make u

of the prop
rrects bett

ation. 

 
A 

-3.2343
-8.2351
-1.41125

-2.0050
-4.130561

-3.8775

adation Cor
.1 (see text)

d stars, no
ts present 

e it is 2%. 

 

ty degrada
set of sta
ations. The

sed, but ap
 sources c
ars. Althou

ate the devi

n table 3, 
use of the n

posed new 
ter the sma

3915 
1192 
562 

0605 
10e-01 
029 

rrection co
). 

ormalized a
 a standar

ation of O
andard sta
e derived c

pplied to a 
catalogue. 
ugh the dif
iating tren

will be us
new correct

 correction
all deviatio

 
B

1.199544
3.07363
6.83218
9.73821
3.88430
1.521247

oefficients d

and correc
d deviation

M was est
ars. The o
correction 

 set of seve
 The resu
fferences a

nd observed

sed in SAS
tion. 

n based on
ons we hav

 
B 

43e-04 
95e-04 
95e-05 
27e-05 

047e-05 
79e-04 

derived fro

cted using
n of less th

tablished b
observed tr
 was imple

eral hundre
ults are ve
are very sm
d in the las

S. The new

n OM catalo
ve mention

-7.2776
-2.4809
-4.1441
-7.5787
-2.1839
-1.1183

om non var

g the new 
han 1% for

by using p
rend has 

emented in

eds source
ery similar
mall, the ne
st couple of

w version o

ogue stars
ned before,

 
C 

6106e-10 
9715e-09 
1952e-10 
7927e-10 
9614e-10 
3811e-09 

riable 

correction
r all filters,

periodically
also been

n SAS, first

es obtained
r to those
ew derived
f years. 

of the OM

 

. 
, 

n 
, 

y 
n 
t 

d 
e 
d 

M 



 
Page 11/11 

OM time depen

XMM-SOC-CA

Date : 27 Marc

ESA UNCLASSIF

 
 

 
Figure4. C
correction
 

 
 
 
 

ndent  sensitivit

AL-TN-0207 

ch 2017  Issue 2 

IED – For Intern

Corrected, n
n. Red trian

ty correction 

   Rev 2 

nal Use 

normalized
ngles: new 

d count rate
quadratic c

es of stand
correction 

dard stars. C
 derived fro

Crosses: cu
om catalogu

urrent SAS 
gue stars. 

 

 

 

 


