The Schrodinger’s cat ii“r'i'."';“fi,‘"rﬁ
Or, “On the IACHEC Heritage Working Group” A

Matteo Guainazzi (ESA/ESTEC)
IACHEC Heritage Working Group (HWG) Chair



IACHEC

International Astrophysical Consortium for High Energy Calibration

O — T

Scope of the WG

Preserve the IACHEC corpus of knowledge, know-how and best practices
for the benetfit of future missions and the community at large

- provide a platform for the discussion of experiences coming from operational
missions

- facilitate the usage of good practices for the management of pre- and
post-flight calibration data and procedures, and the maintenance and
propagation of systematic uncertainties (the latter task in strict
collaboration with the "Systematic uncertainties" IACHEC Working Group)

- document the best practices in analysing high-energy astronomical data as a
reference for the whole scientific community

- ensure the usage of homogeneous data analysis procedures across the IACHEC
calibration and cross-calibration activities

- consolidate and disseminate the experience of operational missions on the
optimal calibration sources for each specific calibration goal

from the WG charter ...

Otherwise: we do the dirty jobs for you that you don’t
have time to do because you are busy analysing data
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WG activities

Transmit knowledge on the in-flight calibration plan

JATIS paper on in-flight calibration sources

Support the elaboration of calibration plans of “future” missions

Maintain calibration documentation

Document data analysis best practices

Statistical methods are covered by CalStat WG

IACHEC data repository
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JATIS paper
Overview of celestia Joutnal of
source classes used in the Astronomical TGIGSCOpQS,
in-flight calibration plans of [nstruments, and Systems

X-ray observatories

AstronomicalTelescopes.SPIEDigitalLibrary.org

Covers: rationale,

comparative performance On the in-flight calibration plans of
modern x-ray observatories

Aiming at being a

Matteo Guainazzi

reference for “future oencs eVl
m | SS | O ﬂ S ? Egr(:erll\g(lt)l llif atalucci

Jukka Nevalainen
Robert Petre
Marc Audard

Needs update (cf.
K.Forster’s GoogleDoc)
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JATIS paper content

Guainazzi et al.,

2015, JATIS, 1, 7001
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A synoptic view of the cross-calibration status
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Guainazzi et al., 2015, JATIS, 1, 7001
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[Out of date: it does not include Plucinsky+17 and Madsen+17]
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Support to “future” missions |

The Hitomi in-flight calibration plan
drew heavily from the IACHEC
experience

Project-level decision by JAXA

Many sources therein are “IACHEC
standard candles”

Draft plans discussed at each
IACHEC meeting

[Coordinated observations dealt with
by the corresponding IACHEC W(Q]

Similar approach for XRISM (cf.
E.Miller’s IACHEC plenary)

Relations with other missions less
structured

o= Doc. no.: JAXA-ASTH-SOT-001
@ INFLIGHT )
Issue : 1.1
CALIBRATION Date : 16 March 2016
Cat : Public document
ASTRO-H PLAN Page : 1of 144
Title : ASTRO-H in-flight calibration plan
Prepared by : Matteo Guainazzi Date 16 March 2016

Jan-Willem den Herder
Rob Petre
Kazunori Ishibashi
Marc Audard

Laura Brenneman
Esra Bulbul

Cor de Vries
Megan Eckart
Teruaki Enoto
Carlo Ferrigno
Margherita Giustini
Takayuki Hayashi
Maurice Leutenegger
Yoshitomo Maeda
Maxim Markevitch
Hideyuku Mori

Koji Mori

Shinya Nakashima
Kazu Nakazawa
Hirokazu Odaka
Takashi Okajima
Katja Pottschmidt
Shinichiro Takeda
Yukikatsu Terada
Brian Williams
Takayusi Yuasa
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IACHEC source data repository

https://iachecdb.iaps.inaf.it

e IACHEC e e R
* *"** '-.-'

. SOURCE DATABASE (ISD) | anio R

Home « Working Group File upload « Querying Register for upload

Tutorial

Concept: a single repository of the data used in IACHEC papers
Funded over ~2 years by AHEAD, working prototype available
Requirements and interface iterated at three IACHEC meetings
Database never populated

The project has not taken-off
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Document data analysis best practices

: : g ' IACHEC survey outcome
- Question: which are the “correct

choices of photoelectric absorption Photoelectric | _Notoelectric Elemental

ltem absorpion cross-

model and cross sections, and absorption model ™ sections aundances
elemental abundance tables?

-+ Survey among experts to define
tbnew (XSPECQC)

Staﬂdards hott+amol Verner & Yakovlev Lodders & Palme
(SPEX) (1995) (2009)

- HWG offered a pool of scientists to
apply standards to IACHEC calibration 4

IACHEC CROSS-CALIBRATION OF CHANDRA, NuSTAR, SWIFT, SUZAKU, XMM-NEWTON

data, and evaluate systematics WITH 3 273 ANDPKS 2153-304

3.5
KrisTIN K. MADSEN', ANDREW P. BEARDMOREZ, KARL FORSTERI, MATTEO GUAINAZZI ™, HERMAN L. MARSHALL4,

Eric D. MILLER4, K L. PAGEz, AND MARTIN STUHLINGER®
! Cahill Center for Astronomy and Astrophysics, California Institute of Technology, Pasadena, CA 91125, USA
2 X-ray and Observational Astronomy Group, Department of Physics and Astronomy, University of Leicester, Leicester LE1 7RH, UK

' ' 3 : . . . 1. shi ., . ) ) _ .
- Applied so far only on the radio-loud R . AT, Kot 2 e,
> European Space Astronomy Centre (ESAC), P.O. Box 78, E-28691 Villanueva de la Caada, Madrid, Spain
AGN paper (trivial result: ~no impact)

Received 2016 August 1; revised 2016 September 26; accepted 2016 September 27; published 2016 December 14

ABSTRACT

On behalf of the International Astronomical Consortium for High Energy Calibration, we present results from the
cross-calibration campaigns in 2012 on 3C 273 and in 2013 on PKS 2155-304 between the then active X-ray

H . . : observatories Chandra, NuSTAR, Suzaku, Swift, and XMM-Newton. We compare measured fluxes between
* Ap pl ICat I O n tO h I g h - reSO| Ut I O n d ata instrument pairs in two energy bands, 1-5 keV and 3-7 keV, and calculate an average cross-normalization constant
for each energy range. We review known cross-calibration features and provide a series of tables and figures to be

aWai-ti ng nex-t | ACH EC p ap er (N “I 32 D? g;:;i r‘f(;;):i\gl.uating cross-normalization constants obtained from other observations with the above mentioned
.1 Eo..l 02 _72 Came _tOO early) Key words: space vehicles: instruments
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Repository of calibration documentation

https://wikis.mit.edu/confluence/display/iachec/IACHEC+Heritage+Working+Group

Dashboard » IACHEC

IACHEC Heritage Working Group

IACHEC Heritage Working Group

26 Added by Eric D Miler, last edited by Koji Mori on Apr 26, 2018 23:56 (view change)
The last meeting of the IACHEC Heritage Working Group was held on the 2nd of March 2016 (11th IACHEC). The outcome of the discussion Is summarized in the following documents:

Heritage Working Group Charter

Summary of the 1st Working Group meeting at the 9th IACHEC

Introduction to and summary of the 2nd Working Group meeting at the 10th IACHEC

Introduction to and summary of the 3rd Working Group meeting at the 11th IACHEC

Summary of the 4th Working Group meeting at the 12th IACHEC

List of actions

On the in-flight callbration plans of modern X-ray observatories (JATIS paper, accepted version, 29 December 2015)

Library of ground-based and in-flight calibration documents:

- Concept: single repository
of calibration documents for
paSt and o pe rational mmw—w“‘*m*mm”yzmw sty o

.
L L . Ilzuka, R. et 8. “Ground-based x-ray calbration of the Astro-HiHitomi soft ray, (euesm;ﬁ JATIS an ),011213(2018),
« Porter, F. S_ et al. “In-flight performance of the soft x-ray spectrometer detector system on Astro-H", JATIS 4(1), 011218 (2018)
I | * Okafima, T. et al. "First peek of ASTRO-H Soft X-ray Telescope (SXT) in-orbit *. Proc. of SPIE, 980502 (2016)
* Kilboure, C. A. et al. “in-fight callbration of Hitomi Soft X-ray Spectromater (1) Background" . PASJ, Volume 70, Issue 2. 1 March 2018, 18
.

« Tsujimoto, M., et al In-fight of Hitomi Soft X-ray S¢ -(3) Effective area", PASJ, Volume 70, Issue 2, 1 March 2018, 20

® SXI+SXT-|
* Nakajima, H., et al. “In-orbit performance of the soft X-ray imaging system aboard Hitoml (ASTRO-H) *, PASJ, Volume 70, Issue 2, 1 March 2018, 21
« Tanaka, T, et al. "Soft X-ray Imager aboard Hitom| (ASTRO-HJ", JATIS 4(1), 011211 (2018).

- HXI

* SGD

® Timing

« Terada Y., et al. *Time System and lts aboard the Hitomi Satellite*, JATIS 4(1), 011206, (2017)

- Entries for most missions

* Brandt S., et al., “JEM-X inflight performance”, ASA 411, L243-L251 (2003)
+ Loffredo G., et al., “X-ray facility for the ground callbration of the X—ray monitor JEM-X on board INTEGRAL", A&A 411, L239-L242 (2003)

» Frontera, F., et al. 1997, *Ground and On-Board Calibration Deslgn of the JEM-X Detector’ Proc. of the 2nd INTEGRAL Workshop, 16-20 September 1996, St. Malo, France. Edited by C. Winkler, T. J.-L. Courvoisier, and Ph. Durouchoux, European Space Agency, 1997., p.663

[] ] ]
* Pareschi, G. et al. 1997, *Hard x-ray_callbration facllity design for JEM-X detector on board INTEGRAL"
L4 SPIE Proceedings Vol. 3114
. SPI

» Rogues, J. et al. 2003, “SPUINTEGRAL in-flight performance”, A&A 411, L91-L100 (2003)
» Schanne, S. et al 2001, "The space-bome INTEGRAL-SPI gamma ray telescope: test and callbration campaigns®, IEEE, Trans. Nucl. Sci.,p.478 - 482 vol.1
= Lonjou, V. et al. 2005, "Characterization of the in-flight degradation of the INTEGRAL/SPI detectors®, Nucl. Inst. Meth. A, 554, 320-330
« Schanne et al. 2003, "Calibration of the spectrometer aboard the INTEGRAL satsllite, Proceedings of the SPIE, Volume 4851, pp. 1132-1143 (2003)
= Attie, D. et al. 2003, “IntegralSP| ground callbration®, Astronomy and Astrophysics, v. 411(no.1); p. L71-L79
» Stumer, S.J. et al. 2003, *Monte Carlo simulations and generation of the SP1 response”, ASA 411, LB1-L84 (2003)
= BIS
» Caballero, I. et al., "INTEGRAL IBIS/ISGRI energy calibration in OSA 107, Proc.Conf “An INTEGRAL view of the high-energy sky (the first 10 years)® October 15-19, 2012, Paris, France
« R. Terrier et al., “In flight callbration of the ISGRI camera", Astron.Astrophys. 411 (2003) L167-L172

1 ] 1 ] | ]
° « F. Lebrun, *The ISGRI CdTe gamma camera In-flight behavior, IEEE Trans.Nucl.Scl. 52 (2005) 3119-3123 astro-ph/0411411
— — . 1, G., Di Cocco, G. & Stephen, J.8, “Inflight callbration requirements for the PICSIT high-energy imaging detector” Proc. SPIE 3765, EUV, X-Ray, and y
G.. Di Coceo, G. & S 8, "infl for the PICSIT Proc. SPIE £ R [¢ R
« Quadrini, EM. et al.,"IBIS Veto Systsm: Background rejection, dead time and zoning *, ASA 411, L153-L157 (2003)

* Natalucel, L. et al., effects induced on IBIS detectors by and of the spatial response”, ASA 411, L209-1213 (2003)

= NuSTAR

]
* SPIE telescope articles:
“In-flight PSF callbration of the NuSTAR hard X-ray optics”, H. An et al, 9144, 1, 2014
"NuSTAR on- glound callbration: |. Imaging qually
| | . “Coatings for the NuSTAR mission®, F. Ci sl El, 8147, 2011

"NuSTAR ground calibration: The Rainwater Memorial Calibration Facllity (RaMCaF)®, N. Brenholt et al2011, 8147, 2011
st resuits from the ground cabration of the NuSTAR flght optics”. J. Koglin, 8147, 2011

® SPIE detector articles:
= "Inflight performance and callbration of the NuSTAR CdZnTe pixel detectors”, T. Kitaguchl et al, 9144, 2014

Development of focal |
o SPEG
[} * "NuSTAR observaton
* "Highly automated on-orbit operations of the NuSTAR teles

® SPIE mast articles:
« NuSTAR: System and modeling In pointing fora X-ray telescope*, D. I. Harp et al, 7738, 2010
© Suzaku (st of suzaku memo)
- XIS
* Koyama et al. "X-Ray Imaging Spectrometar (XIS) on Board Suzaku", PASJ, 2007, 59, §23
= Yamada, S. et al. "Data-Orlented Diagnostics of Plleup Effects on the Suzaku XIS", PASJ, 2012, 64, 53
* HXD
* Kouzu, T, et al., "Spectral Variation of the Hard X-ray Emission from the Crab Nebula with the Suzaku Hard X-ray Detector*, PASJ 65 74 (2013)
Yamada, S., et al. “The callbration improvement on GSO scintillators in the Suzaku Hard X-ray Detector* PASJ 63, S645-S656 (2011)

.
» Fukazawa, Y., et al., "Modeling and Reproducibllity of Suzaku HXD PIN/GSO Background", PASJ 61 S17-S34 (2009)
— — ~ » Terada, Y., et al, *In Orbit Timing Calibration of the Hard X-Ray Detector on Board Suzaku®,PASJ 60, S25-S34 (2008)
* Kokubun, M., et al.. rbit Performance of the Hard X-ray Detector on Board Suzaku®, PASJ 59, S53-S76 (2007)

« Fukazawa, Y., et al., “Inflight calibration and performanca of the Hard X-ray_Detector (HXD) onboard Suzaku®, Proceedings of SPIE, Vol. 62686, pp.75-86 (2006)

o Terada, Y., et al, *Development of a Monte Carlo Simulator for the Astro-E2 Hard X-ray Detector (HXD-II)*, IEEE TNS Vol. 52, Issue 4, pp. 902-909 (2005)

* HXD-WAM

* Yamaoka, K., et al., *Design and In-Orbit Performance of the Suzaku Wide-Band All-Sky Monitor*, PASJ 61, ppS35-S53 (2009)

* Yamaoka, K., etal. bit performance of the Suzaku wide-band all-sky monitor*, Proceedings of SPIE, Vol. 6266, pp. 626643-1-626643-12 (2006)

» Ohno, M., et al., *Prefiight Calibration and Performance of the Astro-E2/HXD-1l Wide-Band All-Sky Monitor*, IEEE TNS Vol. 52, Issue 6, Part 2, pp. 2758-2764 (2005)
o Swift (in-flight calibration plan)
= XARM

® Resalve (formally SXS)
« Xtend (formally SXI)

* XMM-Newton:
 EPIC public callbration documents
® RGS public calibration documents
« telascopes' calibration documents

y X, 42 (October 22, 1999)
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Small questionnaire prior to this meeting (still open): 10 replies

Essential/Useful/lrrelevant/\Wasted time

A

‘ .

, -

Knowledge transmission  Standards’ definition Data repository JATIS paper Documentation repository

The concept of the Heritage Working Group seems sound
(small number statistics notwithstanding)

[cf. also the comment by K. Kuntz yesterday.]
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... but it does not work any longer

The Heritage Working Group has been dormant in the last ~3 years

- The activities would need a (small) pool of dedicated calibration scientists, that the IACHEC
cannot afford

- They are even less glamorous than analysing calibration data - difficult to motivate people

- Funding on a “ad hoc” project basis is basically not existent for the IACHEC - AHEAD
window of opportunity is now closed

- The HWG depends on “standard candle” WGs providing inputs. However, last IACHEC
paper is ~4 years old

- Some “future” (now operational) missions are still not well integrated in the IACHEC. Others
have sufficient “in-house” expertise

- The Chair changed job description and has almost no time available for IACHEC work
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Suggestions for further activities

+ Promoting the creation of a “Background WG”
- Now covered by the “CCD and Background” WG
- Promoting the creation of an “X-ray optics WG”
- Creating (and maintain) an IACHEC knowledge database (an idea by K. Forster)
- Update and optimise past activities
- JATIS-like paper and associated calibration sources' list
- Data repository (populate database, version control, enhanced functionalities)
- Document repository (true database, smart interface)

- Data analysis standards and systematics evaluation applied to future IACHEC papers
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Way forward

+ A virtual meeting iIs deemed not efficient: defer the discussion
to the first face-to-face IACHEC meeting

ldentify one new activity and one highest-priority past activity
to be updated

ldentify a small pool (3-4) of IACHEC scientists willing to
actively work in the HWG 488

70% of responders are willing to increase their involvement in the HWG

-+ A new Chair would help (but nobody has volunteered so far)

In the meantime, some knowledge transmission to future
mission still possible parasitically through XRISM/Athena




