®
()]
Q0

RGS CALIBRATION STATUS

RoOSARIO GONZALEZ-RIESTRA

XMM-NEWTON SCIENCE OPERATIONS CENTRE

ON BEHALF OF THE SRON AND ESAC RGS TEAMS

Rosario Gonzalez-Riestra | 07/05/2019 | Slide 1

ESA UNCLASSIFIED - For Official Use
—_— Il b == ™ L I ™ == T ] 1] &= = I == Il = = B EE m vl European Space Agency



Outline

7z
®
(p)
Q0

Instrument Status Calibration
Operations Wavelength Scale
System Peak Contamination

Effective Area
CTE

» RGS1 vs RGS2
* RGS vs EPIC-pn

Bad Surface

ESA UNCLASSIFIED - For Official Use Rosario Gonzalez-Riestra | 07/05/2019 | Slide 2

— Il hm c= ™= 4 I W= = T 11l C O S == B 11 T =2 S w1l European Space Agency



—
7

Instrument Status -> Operations N\
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v" RGS operations are running smoothly
v" No changes in operational configuration

v" No anomalies

ESA UNCLASSIFIED - For Official Use Rosario Gonzalez-Riestra | 07/05/2019 | Slide 3

— Il b C= ™ L I ™= T Il X = BBl DB m IV European Space Agency



\C
9] |
(o] -
i
IIJIJ]_'

S g

»...-_-h-..q_-\-fon&wiﬁ_im". . .-:‘.-.rt.-.:" .-‘“

Central valug
Central Valug

PR R S SR N
1500 2000

=
500 1000 1500 2000 2500 3000 350C .
Revalution Revaluticn
1mr T T T T T _[:
: node D 3 .
- 3 CCF RGS1_ADUCONV_0029 (C. Gabriel & A. lbarra)
4o ]
: E 3 Release Note 365
4
Purpose Updated RGS1 offset
Date March 2019
ESA UNCLASSIFIED - For Official Use Rosario Gonzalez-Riestra | 07/05/2019 | Slide 4

— Il b C= ™ L I ™= T Il X = BBl DB m IV European Space Agency



Instrument Status -> Charge Transfer Efficiency
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Instrument Status -> Bad Surface
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Instrument Status -> Bad Surface

Columns found hot in more than 95% of the observations
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Instrument Status -> Bad Surface s,
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Columns found hot in more than 25% of the observations
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Calibration -= Wavelenqgth Scale s,
’ {cesa
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Calibration -= Contamination \\\\m
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Calibration -> Effective Area

Correction implemented since SASv16
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Calibration -> Effective Area -> RGS1 vs RGS2 s,
{cesa

Updated with improved algorithm and extended time range

Correction
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CCF to be released soon
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Calibration -> Effective Area -> Changes (
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Possible instrumental causes

* Increase in the thickness of the CgHg contamination layer

X very different wavelength dependence

e Increase in the thickness of the O layer

X would require an increase of 300 nm

« Mismatch in the Pl selection regions

X would imply an unrealistic error in gain
?

-=> Empirical Correction
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Calibration-> Effective Area -> Rectification Factors
«€Sa
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e First implemented December 2010; single epoch
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* Updated in 2015 to take into account new
improvements in EPIC-pn and RGS calibrations, RGS 2
and with optimised EPIC-pn extraction regions.
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Calibration -> Effective Area
-= Time dependent Rectification Factors
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Calibration -> Effective Area
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Calibration -> Effective Area -> TdRF (s,
{cesa
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Calibration -> Effective Area -> TdRF (S
{cesa

years
RX J1856-3754 2000-2007

2008-2014

before correction 2015-2016
RGS 1 2017-2019

after correction
RGS 1

rev. 0—1500 (B)
1.9 raw. 1500-2800 (a%

Ii

i, 2800-3000 (1
r%? -3500 (3

[
I
]
FIYTTTITT] (YTYTTTT (YYTYYTIT AYTYTRYIT| PTCTCCTI COAPTOOOY
=]

0.9 ;—
0.BE
0.7E . . . .
20 25 30 35
Wavelength (A) Wovelength (A)

RGS 2 RGS 7

1.3 ! 3 T 3

rew, 30003500 (3 E rew, 3000-3500 (3 =
I E 115 =
0 T ---é 1_:}E ____%
0.9 _E 0.9 %— _%
0.5 —E 0.8 %— —%
0.7 - 0.7E |

Wovelength (A) Wovelength (A)
ESA UNCLASSIFIED - For Official Use Rosario Gonzalez-Riestra | 07/05/2019 | Slide 20

— 0l hw 2= ™= - I W = T 11l O Il = = B SR i I+l European Space Agency




Calibration -> Effective Area -> TdRF ‘\@\5‘\"
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Calibration -> Effective Area -> Summary
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« Updated RGS1 vs RGS2 Correction

« Time dependent Rectification Factors -> First version derived and tested

«  Both corrections have been derived in parallel. A new version of the Time dependent
Rectification Factors will be derived taking into account the updated RGS1 vs RGS2

correction
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issue new effective area correction (RGS1 vs. RGS2) CCF -=> July 2019
apply this correction to the BL Lac sample

re-derive the Time dependent Rectification Factors

apply both corrections to test datasets to evaluate its performance

issue CCF with TdRF -> October 2019
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Summary and Conclusions (s
g (=esa

v" RGS operations are running smoothly
v Wavelength scale is stable. Accuracy is ® 6 mA
v" Reasons for the observed decrease in Effective Area are not understood yet

v" Work in progress to derive and implement suitable corrections to take into
account the change in Effective Area

ESA UNCLASSIFIED - For Official Use Rosario Gonzalez-Riestra | 07/05/2019 | Slide 23

— 1101l O O - Il = = B SR i I+l European Space Agency

— 00 e c= W 4 ] ™=

i



	RGS Calibration Status��Rosario González-Riestra��XMM-Newton Science Operations Centre����on behalf of the SRON and ESAC RGS Teams
	Outline
	Instrument Status -> Operations 
	Instrument Status -> System Peak (data free from X-ray events) 
	Slide Number 5
	Instrument Status -> Bad Surface 
	Instrument Status -> Bad Surface 
	Slide Number 8
	Calibration -> Wavelength Scale 
	Calibration -> Contamination
	Calibration -> Effective Area -> RGS1 vs RGS2
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Calibration -> Effective Area ->TdRF
	Calibration -> Effective Area -> TdRF
	Calibration -> Effective Area -> TdRF
	Calibration -> Effective Area -> TdRF
	Calibration -> Effective Area -> Summary
	Slide Number 23

