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Updated the document reference number and the reference numbers of |06/09/2017
the affected ADs and RDs
Reason for change issue 2.0 Date Pages Paragraph(s)

Post MCR-Update:
MRD

MRD revised to include ‘Fast channel’ for observations with the WFI
Fast-Chip.

Clean-up of the OGS and SGS responsibilities definitions.
Inclusion of POPS and AAP phases (SGS only).

Removed effective area/grasp goals and turned requirements into the
large mirror.

Included Fast channel effective area requirements.
Included Fast channel energy resolution requirements.
Removed WFI LDA 50’ goal on FoV.

Removed filling factor requirements (should be in WFI/X-1FU spec if
needed).

Tightened AKE requirement (ASST justification received).
SRD
Removed lifetime specifications associated with Baseline SC.

Updated dV numbers to conform to the specified noise value and also
include margins and operational contingency.

Re-wrote requirements on effective area to transfer responsibility to
Prime (removed 2% loss and 10% effective area change requirements,
now to be derived by Prime under their control).

Changed de-focus requirement to +15/-5mm.

ToO requirement: replaced CDF figure with equation form for CDF.
50ks maximum observation time.

Tightened AKE requirement.

X-1IFU URD

Focal plane area requirement added

QE placeholders at 0.2 and 12 keV.

ToO-support requirements refined (continuous observation 32h, freely
selectable.

Ground command check requirement added
WFI URD

Fast chip QE requirements added

MIRD
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Corrected dV values

ToO MTL packet contents requirement included.
SIRD

SGS responsibilities updated

Pre SR#1: 18/10/2017
MRD & SRD updated for new descoped design point (different A_eff &
decomposition and NoP duration). NO UPDATES TO THE OTHER

tier-1 products along with the SRD — will be updated in next issue.

Pre PhAx: Requirements updated to reflect updated MBD (v2.3) 13/04/2018
Post PhAx PM#1 update: (v.2.4) 30/04/2018
MRD — no change

SRD

Made AKE 3" the requirement, 2" is now added as a goal. You should

identify the difference in the AOCS architecture caused between

requirement and goal.

Put the WFI dwell-points explicitly in the requirement (same info as in

MBD).

Removed the new calibration requirements and placed them in the

SIRD (SGS-responsibility - derived requirements to SC to eventually

appear in OIRD).

Put clarifying notes in the comment fields in various places in response

to requests for clarification from Primes (esp. for requirements they are

not expected to address in this phase).

Reduced the daily downlink time to 1.5 h/day average. Please introduce

TM-time as a free parameter in your analysis So we can converge on a

reasonable duration.

Mentioned 2 Safe Modes per year to be assumed in Operational

Availability requirement (in-line with the CReMA).

Corrected error on solar-system body tracking (changed the

requirement to goal).

Put an extra requirement in for performing a 50ks observation for the

ToO (was not explicitly stated before, although there was a goal that a

100ks observation for a ToO should happen).

1' APE ALoS remains for the moment but without justification.

Made the required FL offset 25mm instead of 35mm (TBC - believe the

35mm in the SciRD is not properly justified).

2.5: Removed SRD, which now has a separate document

2.6: Corrected AKE flowdown.

2.7: in-line with updated MBD, changed background requirements.

2.8 Updated Effective Area requirements taking into account the latest {16/03/2020

reference telescope layout (v.2.6) and the latest QE information from
the PLs. Note that the MRD is therefore capability led and there is a
disconnect with the parent SciRD requirements.

2.9 corrected in attached spreadsheet:

QE discrepancy (typo) between WFI detectors QE at 10 keV (both are
now 0.043m"2)
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1 INTRODUCTION

1.1 Scope

This document is an instance of the ECSS standard Technical Specification [ECSS-E-ST-10-
06C, Annex A], and is a constituent of DDF_1.0 (Mission), under the responsibility of the
ESA Project Office.

The ATHENA MRD establishes the set of top-level requirements for the ATHENA mission,
and, once approved by SPC, will constitute the ESA commitment with respect to the
ATHENA mission. They are derived from the L2 requirements in the SciRD*, and the
functional requirements and mission constraints as described in the ConOps [RD 2].

The ATHENA MRD defines the tier-1 architecture of the mission: The Spacecraft (SC), X-
IFU, WFI and NGRM payloads, the Operational Ground Segment (OGS), the Science Ground
Segment (SGS) and the Launch Segment (LS). However, the MRD does not decompose
performance or functional requirements between tier-1 items in the Product Tree. The
requirements allocated to the tier-1 Products can be found in their respective specifications,
with decomposition (where required) described in the MBD [RD 3].

The position of the MRD in the ATHENA Specification Tree is defined in [RD 4].

The specification includes several fields which provide the following information per
requirement:

Table 1: Fields contained in the requirement spreadsheet

Object Identifier Unique identifier (DOORS generated)
Object Type Requirement, Goal or Note
Description Requirement text

Relevant references to the DDF/DJF, describing the rationale of the requirement and if needed the

REURIREEE decomposition reference
Verification Method Analysis, Inspection, Review, Test
Comment A general field for comments
Parent Requirement Traceability to parent requirements

1.2 Requirement Precedence

The present requirements document shall take precedence over all lower-level requirement
documents. In the event of a discrepancy between the L2 requirements in the SciRD and
those in the MRD, the MRD takes precedence.

Any change to the SciRD by the ATHENA Science Team shall not be automatically
incorporated in the MRD, but shall be evaluated by ESA to assess the affordability to
introduce the change to become part of the ATHENA baseline.

1.3  Acronyms & Definitions
See [RD 4].
2 APPLICABLE AND REFERENCE DOCUMENTS
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2.1.1
[AD 1]

[AD 2]

[AD 3]
[AD 4]
[AD 5]
[AD 6]
2.1.2

[RD 1]
[RD 2]
[RD 3]
[RD 4]
[RD 5]
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Applicable Documents

Space engineering: Technical requirements specification, ECSS-E-ST-10-06C,
Issue 3, 06/03/20009.

Margin Policy for SRE-PA Studies, SCI-PA/2007-022, Issue 1, Rev. 3,
15/06/20012.

ECSS Set of Space Project Management Standards, ECSS-P-Series.
ECSS Set of Space Engineering Standards, ECSS-E-Series.

ECSS Set of Space Product Assurance Standards, ECSS-Q-Series.
Technology Readiness Levels Handbook, TEC-SHS/5551/MG/ap. v1.6.

Reference Documents

ATHENA - Science Requirements Document (SciRD), TBD.

ATHENA — Concept of Operations, ESA-ATHENA-ESTEC-MIS-DD-0001.
ATHENA — Mission Budgets Document, ESA-ATHENA-ESTEC-MAN-RP-0001.
ATHENA — Specification Tree, ESA-ATHENA-ESTEC-MAN-SP-000L1.
ATHENA — Acronyms and Definitions, ESA-ATHENA-ESTEC-MAN-LI-000L1.

European Space Agency
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3 MISSION OVERVIEW

3.1 Mission Description
See the ConOps [RD 2].

3.2 Mission Objectives
See the SciRD [RD 1].
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4 REQUIREMENTS

This pdf file contains the following attachments:
e MRD in Excel format, output from the DOORS module.
DOORs module will be provided in an update soon.
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Sheet1

		Object Identifier		Object type		Description		DDF/DJF Ref.		Verif.		Comment		Parent Requirements

		MRD-1				Mission Architecture

		MRD-5				Reliability & Fault Management

		MRD-6		Req		The ATHENA Mission shall have a reliability (probability of continued successful delivery of both Narrow and Wide-Field observation data products to the end user) at the end of the NoP of 75%.		MBD [DDF_1.0]		A		Requirements also split into channel-specific reliability values.

		MRD-7		Req		The ATHENA Mission shall eliminate or prevent single-point failures with a severity of catastrophic or critical.		ConOps part A [DJF_1.0]		R

		MRD-8		Req		The ATHENA Mission shall not allow failure of any single component at unit level to lead to failure or or damage to another component or subsystem.		ConOps part A [DJF_1.0]		R

		MRD-9				Orbit

		MRD-10		Req		The ATHENA Mission shall include a Space Segment operating around the second Lagrangian point of the Sun-Earth system (L2).		ConOps part A [DJF_1.0]		R

		MRD-11				Spacecraft

		MRD-12		Req		The ATHENA Mission shall include a Space Segment composed of a single SC, the two Payloads and the NGRM.		ConOps part A [DJF_1.0]		R

		MRD-13		Req		The ATHENA Mission shall include a single telescope common to the High Spectral Resolution, Wide-Field and Fast channels.		ConOps part A [DJF_1.0]		R

		MRD-14				Payload

		MRD-15		Req		The ATHENA Mission shall include a High Spectral Resolution channel implemented by a single X-IFU instrument provided by the Payload Consortium.		ConOps part A [DJF_1.0]		R

		MRD-16		Req		The ATHENA Mission shall include a Wide-Field channel and Fast channel implemented by a single WFI instrument provided by the Payload Consortium.		ConOps part A [DJF_1.0]		R

		MRD-17				Operational Ground Segment

		MRD-192		Req		The ATHENA Mission shall include an Operational Ground Segment, located at ESOC, responsible for the following functions:
- design and execution of the in-orbit mission (after launch), including mission planning, spacecraft monitoring and control and orbit and attitude determination and control and execute operations following SOC-generated scientific telecommands and planning (inc. ToOs). 
- sole operator of the ATHENA spacecraft and shall ensure the in-orbit spacecraft safety and health. 
- provide the SOC with the raw mission science telemetry produced by the space segment and the necessary spacecraft telemetry and auxiliary products related to operations. 
Note: telemetry and telecommand such as pointing request and resulting TM data is required for science data processing. (TBC) 
- online archiving of house-keeping telemetry, telecommand and other auxiliary mission operations data in one MOC Mission Archive for up to 6 (TBC)  months after the end of mission operations. The MOC shall keep the content of MOC Mission Archive off-line for a period of 5 years after the end of mission operations.
- provide the ground segment communications and ground station capability for all operations and mission phases.
		ConOps part A [DJF_1.0]		R

		MRD-19				Science Ground Segment

		MRD-20		Req		The ATHENA Mission shall include the ESA contribution to the Science Ground Segment SGS(SOC), located at ESAC, responsible for the following functions:
- The planning of scientific, calibration and engineering observations and the construction of optimised schedules (that are delivered to and checked/enhanced by MOC before uplink).
- Issuing and supporting observing Announcements of Opportunity.
- The handling of ToO alerts and (after approval) their implementation into schedules.
- Quick look analysis development, implementation and operation, performed in partnership with the Instrument Science Centres (ISCs).                                                                                                             
- The provision of low-level, ancillary and housekeeping data to the ISCs.
- Collaborating with the ISCs in calibration activities and requests for special instrument operations (e.g. instrument monitoring, adjustments, check of anomalies).
- Optimising the scientific mission performance and inter-calibration activities. Partnership with ISCs (and leadership by the performance scientist, TBC) is crucial to accomplish this task.
- The delivery and maintenance of a scientific analysis software system to the community. This includes the necessary calibration information. This task is performed in partnership with the ISCs.
- The development, implementation and operation of the scientific data processing pipeline to produce validated data products. This task is performed in partnership with the ISCs.
- Support to the scientific user community (including HelpDesk, Documentation, Conferences & Workshops). This task is supported by ISCs (especially in areas of their expertise).
- The development, implementation and operation of the long-term ATHENA Science Archive.                                                                                                           
- Making the scientific results of the mission available to the community  through the ATHENA Science Archive. 		ConOps part A [DJF_1.0]		R

		MRD-21		Req		The ATHENA Mission shall include the Payload Consortium contribution to the Science Ground Segment SGS(CON), responsible for the following functions: TBD.		ConOps part A [DJF_1.0]		R		The Science Management Plan defines these responsibilities.

		MRD-23				Launch Segment

		MRD-24		Req		The ATHENA Mission shall include a baseline Launch Segment using the Ariane 64 launcher from Kourou.		ConOps part A [DJF_1.0]
MBD [DDF_1.0]		R

		MRD-25				Schedule & Phases

		MRD-26				Development Schedule

		MRD-27		Req		The ATHENA Mission shall be compliant with the baseline development schedule as defined in [ATHENA - Baseline Schedule].		ConOps part A [DJF_1.0]		R

		MRD-28				Launch Date & Mission Phases

		MRD-29		Req		The ATHENA Mission shall launch in 2031.		ConOps part A [DJF_1.0]		R

		MRD-31		Req		The ATHENA Mission shall include a launch and early operations phase (LEOP) of no more than 2 days in duration.		ConOps part A [DJF_1.0]		R

		MRD-32		Req		The ATHENA Mission shall include a Transfer Phase (TP) of no more than 90 days  in duration, including a Commissioning Phase (CP) of no more than 70 days  in duration, beginning 20 days into the TP.		ConOps part A [DJF_1.0]		R

		MRD-33		Req		The ATHENA Mission shall include a Nominal Operations Phase (NoP) of 4 years in duration.		ConOps part A [DJF_1.0]
MBD [DDF_1.0]		R				SCIRD-947

		MRD-34		Req		The ATHENA Mission shall include an Extended Operations Phase (EoP) of 1 (TBC) years in duration.		ConOps part A [DJF_1.0]
MBD [DDF_1.0]		R				SCIRD-947

		MRD-35		Req		The ATHENA Mission shall include a Disposal Phase (DP) of no more than 30 days in duration.		ConOps part B [DJF_1.0]		R

		MRD-36		Req		The ATHENA Mission shall include a Post-Operations Phase (POPS) of about 3 years (TBC); In this phase final system calibration refinements are achieved in collaboration among SOC and ICSs. The data processing system comes to its final status.

		MRD-37		Req		The ATHENA Mission shall include an Active Archival Phase (AAP) of about 2 years (TBC); In this phase the final (legacy) reprocessing of all mission data is performed using the ultimate version of the data processing tools and calibration. Also the explanatory documentation is put into legacy form.

		MRD-206				Science Performance

		MRD-39				Applicability

		MRD-40		Req		The ATHENA Mission shall fully meet the science performance requirements, including all specified margins, at the start of the NoP.		SciRD		R		Note: The following requirements correspond to the Overall Effective Area, corresponding to the requirements in the SciRD (i.e. Mirror, PL QE, vignetting all considered).

		MRD-41		Note		Effective Area						NOTE: These Effective Areas are 'capability led', i.e. they represent the best understanding of the projected capability of the telescope considering the [1] reference telescope layout [2] instrument QEs. Accordingly they are NOT in-line with their SciRD parent requirements. See the MBD for a summary table showing the mismatch between the SciRD and MRD values.

		MRD-42				Effective Area - High Spectral Resolution observations

		MRD-326				The ATHENA Mission shall perform High Spectral Resolution observations by detecting X-rays in the range 0.2 - 12 keV.								SCIRD-836

		MRD-216		Req		The ATHENA Mission shall perform High Spectral Resolution observations at a point source with an overall Effective Area ≥0.271 m^2 (TBC) at 0.35 keV.		SciRD		R		c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-838

		MRD-189		Req		The ATHENA Mission shall perform High Spectral Resolution observations with at a point source with an overall Effective Area ≥1.103m^2 at 1 keV.		SciRD		R		
c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-839

		MRD-191		Req		The ATHENA Mission shall perform High Spectral Resolution observations with at a point source target with an overall Effective Area of ≥0.144m^2 at 7 keV.		SciRD		R		
c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-841

		MRD-355				The ATHENA Mission shall perform High Spectral Resolution observations at a point source target with an overall Effective Area of ≥TBD m^2 at 10 keV.		SciRD		R		Closes Jos Action 44286 from MFR.		SCIRD-965

		MRD-46				Effective Area -  Wide Field observations

		MRD-328		Req		The ATHENA Mission shall perform Wide Field observations by detecting X-rays in the range of 0.2 - 15 keV.		SciRD		R				SCIRD-837

		MRD-47		Req		The ATHENA Mission shall perform Wide Field observations at the target with an overall Effective Area ≥0.114m^2 at 0.2 keV.		SciRD		R		c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-843

		MRD-48		Req		The ATHENA Mission shall perform Wide Field observations at a point source target with an overall Effective Area ≥1.399m^2 at 1 keV.		SciRD		R		c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-844

		MRD-49		Req		The ATHENA Mission shall perform Wide Field observations at a  point source target with an overall Effective Area ≥0.175m^2 at 7 keV.		SciRD		R		c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-846

		MRD-270		Req		The ATHENA Mission shall perform Wide Field observations at a  point source target with an overall Effective Area ≥0.043m^2 at 10 keV.		SciRD		R		c.f. SciRD value to represent best-estimate of what is achievable, taking into account the current PL QEs and telescope design. Prospects for improvement are {rib-pitch, extra inner-rows, PL-QE improvement, better-coating}.		SCIRD-847

		MRD-50		Req		The ATHENA Mission shall perform Wide Field observations with a grasp of ≥0.268m2deg2 at 1 keV.		SciRD		R		In principle also shall need to be updated.
		SCIRD-848

		MRD-51		Req		The ATHENA Mission shall perform Wide Field observations with a grasp of ≥0.014 m2deg2 at 7 keV.		SciRD		R		In principle also shall need to be updated.		SCIRD-849

		MRD-52				Effective Area - Fast Observations

		MRD-195		Note		Note: The following requirements correspond the case of a WFI fast observation (TBC).

		MRD-53		Req		The ATHENA Mission shall perform Fast Chip observations with an overall Effective Area at the target of ≥0.114m^2 at 0.2 keV.		SciRD		R		Same as WFI LDA.		SCIRD-843

		MRD-54		Req		The ATHENA Mission shall perform Fast Chip observations with an overall Effective Area at the target of ≥1.399m^2 at 1 keV.		SciRD		R		Same as WFI LDA.		SCIRD-844

		MRD-55		Req		The ATHENA Mission shall perform Fast Chip observations with an overall Effective Area at the target of ≥0.175m^2 at 7 keV.		SciRD		R		Same as WFI LDA.		SCIRD-846

		MRD-329		Req		The ATHENA Mission shall perform Fast Chip observations with an overall Effective Area at the target of ≥0.043m^2 at 10 keV.		SciRD		R		Same as WFI LDA.		SCIRD-847

		MRD-348				Effective Area Loss

		MRD-349		Req		The ATHENA Mission shall undergo a change of the Effective Area between beginning of NoP and end of NoP ≤10% at 0.3 keV (TBC) on target.		SciRD		R		
		SCIRD-855

		MRD-60				Angular Resolution

		MRD-193		Note		Note: HEW requirements are all applicable a posteriori, i.e. on-ground.

		MRD-61		Req		The ATHENA Mission shall perform High Spectral resolution observations with a Point Spread Function (PSF) having ≤6'' Half Energy Width (HEW) at the target, over an energy range of 0.2 - 7keV.		SciRD		R				SCIRD-859

		MRD-183		Req		The ATHENA Mission shall perform Wide Field observations with a Point Spread Function (PSF) having ≤5'' Half Energy Width (HEW) at the target, over an energy range of 0.2 - 7keV.		SciRD		R				SCIRD-857

		MRD-209		Goal		The ATHENA Mission should perform Wide Field observations with a Point Spread Function (PSF) having ≤3'' HEW at the target, over an energy range of 0.2 - 7keV.		SciRD		R				SCIRD-858

		MRD-184		Req		The ATHENA Mission shall perform Fast observations with a Point Spread Function (PSF) having ≤TBD'' Half Energy Width (HEW) at the target, over an energy range of 0.2 - 7keV.		SciRD		R				SCIRD-961

		MRD-185		Goal		The ATHENA Mission should perform High Spectral observation with a Point Spread Function (PSF) having ≤5'' HEW at the target, over an energy range of 0.2 - 7keV.		SciRD		R				SCIRD-860

		MRD-186		Req		The ATHENA Mission shall perform all observations with a Point Spread Function (PSF) having ≤20'' HEW at the target, over the energy range 7 - 12 keV.		SciRD		R				SCIRD-862

		MRD-187		Req		The ATHENA Mission shall perform all observations, at 20' off-axis, with a Point Spread Function (PSF) having  ≤10'' HEW, over the energy range 0.2-7keV.		SciRD		R				SCIRD-863

		MRD-207		Req		The ATHENA Mission shall perform high spectral resolution observations with an angular resolution of 10 ≤ HEW ≤ 60’’ HEW when out of focus over an energy range of 0.2 – 7 keV.		SciRD		R				SCIRD-861

		MRD-68				Spectral Resolution

		MRD-69				High Spectral Resolution observations

		MRD-70		Req		The ATHENA Mission shall perform High Spectral Resolution observations with a spectral resolution of ≤2.5 eV FWHM at ≤7 keV.		SciRD		R				SCIRD-865

		MRD-73		Req		The ATHENA Mission shall perform High Spectral Resolution observations with a energy resolution homogeneity (FWHM) ≤0.5 eV over the field of view and energy range 0.3 – 7 keV.		SciRD		R				SCIRD-872

		MRD-75				Wide Field observations

		MRD-76		Req		The ATHENA Mission shall perform Wide Field observations with a spectral resolution of ≤170 eV FWHM at 7 keV over the FoV.		SciRD		R				SCIRD-868

		MRD-77		Goal		The ATHENA Mission should perform Wide Field observations with a spectral resolution of ≤160 eV FWHM at 7 keV over the FoV.		SciRD		R				SCIRD-869

		MRD-78		Req		The ATHENA Mission shall perform Wide Field observations with a spectral resolution of ≤80 eV FWHM at 1 keV over the FoV.		SciRD		R				SCIRD-870

		MRD-80				Fast Observations

		MRD-81		Req		The ATHENA Mission shall perform Fast observations with a spectral resolution of ≤170 eV at 7 keV.		SciRD		R		Assume same spectral resolution as the LDA.
		SCIRD-868

		MRD-82		Goal		The ATHENA Mission should perform Fast observations with a spectral resolution of ≤160 eV at 7 keV.		SciRD		R		Assume same spectral resolution as the LDA.
		SCIRD-869

		MRD-83		Req		The ATHENA Mission shall perform Fast observations with a spectral resolution of ≤80 eV at 1 keV.		SciRD		R		Assume same spectral resolution as the LDA.
		SCIRD-870

		MRD-84		Req		The ATHENA Mission shall perform Fast observations with a mean energy calibration accuracy of 10 eV, over the energy range 0.1-15 keV and the field of view.		SciRD		R		Assume same spectral resolution as the LDA.


		MRD-85				Field of View

		MRD-86				High Spectral Resolution observations

		MRD-87		Req		The ATHENA Mission shall perform High Spectral Resolution observations with a Field of View of 5' diameter.		SciRD		R				SCIRD-875

		MRD-88				Wide Field observations

		MRD-89		Req		The ATHENA Mission shall perform Wide Field observations with a Field of View of 40' by 40'.		SciRD		R				SCIRD-876

		MRD-346				The ATHENA Mission shall have the capability to perform observations with one or more quadrants of the LDA in window mode.								SCIRD-877

		MRD-90				Fast Observations

		MRD-91		Req		The ATHENA Mission shall perform Fast Chip observations in Window Mode.		SciRD		R				SCIRD-878

		MRD-92				Photon Timing

		MRD-93		Req		The ATHENA Mission shall perform  all observations with an absolute photon timing accuracy of ≤50 µs to 99.7% confidence with respect to a universal timing system at the solar barycentre.		SciRD		R				SCIRD-880

		MRD-94		Req		The ATHENA Mission shall detect individual photons with a time resolution of ≤10 µs (rms, 1σ) for High Spectral resolution Observations.		SciRD		R				SCIRD-881

		MRD-95		Req		The ATHENA Mission shall detect individual photons with a time resolution of ≤5ms for Wide-Field Observations.		SciRD		R				SCIRD-882

		MRD-96		Req		The ATHENA Mission shall detect individual photons with a time resolution of ≤80 µs for Fast Chip Observations.		SciRD		R				SCIRD-883

		MRD-97		Goal		The ATHENA Mission should detect individual photons with a time resolution of ≤40 µs for Fast Chip observations.		SciRD		R				SCIRD-884

		MRD-101				Count-Rate Capability (Source intensity)

		MRD-253		Req		The ATHENA mission shall perform WFI fast chip observations of point sources to a flux of 2x10-8 erg s1 cm-2 with ≤ 1% pile up.		SciRD		R				SCIRD-887

		MRD-254		Req		The ATHENA mission shall perform WFI fast chip observations of point sources to a flux of 2x10-8 erg s1 cm-2 with ≥80 % throughput.		SciRD		R				SCIRD-888

		MRD-255		Req		The ATHENA mission shall perform WFI fast chip observations of point sources for a Crab-like spectrum and a flux 2.5 times brighter than the Crab (5x10-8 erg cm-2 s-1).		SciRD		R				SCIRD-889

		MRD-256		Req		The ATHENA mission shall perform observations with the large WFI FoV with a total (FoV-integrated) count rate of 8.450 kcts/s in the 2-10 keV energy band.		SciRD		R				SCIRD-890

		MRD-257		Req		The ATHENA mission shall be able to collect observations with a continuous duration of 1 day of point sources to a flux of 2x10-8 erg s1 cm-2 for a Crab-like source.		SciRD		R				SCIRD-891

		MRD-258		Req		The ATHENA mission shall perform High spectral resolution observations of point sources to a count rate of 2x10-11 erg s1 cm-2 with ≥80% throughput with 2.5 eV energy resolution.		SciRD		R				SCIRD-892

		MRD-259		Goal		The ATHENA mission should perform High spectral resolution observations of point sources to a count rate of 2x10-10 erg s1 cm-2 with ≥80% throughput with 2.5 eV energy resolution.		SciRD		R				SCIRD-893

		MRD-260		Req		The ATHENA mission shall perform High spectral resolution observations of point sources to a count rate of 2x10-8 erg s1 cm-2with ≥50% throughput but degraded resolution (≤=10 eV) in the 5-8 keV band.		SciRD		R				SCIRD-894

		MRD-261		Req		The ATHENA mission shall perform Wide Field observations with a pile-up ≤1% in the energy range of 0.2-10keV for the brightest knots in SNRs (3x10-5 ph/cm2/s/arcsec2) in a 5' circle for a spectrum defined as phabs*nei with NH= 1.7x1022 cm-2, kT = 2.2 keV, and tau = 3.6x1010 s cm-3).		SciRD		R				SCIRD-895

		MRD-262		Req		The ATHENA mission shall perform High spectral resolution observations of extended sources to a count rate of 0.01 erg.s-1.cm-2.sr-1 with ≥80% throughput.		SciRD		R				SCIRD-896

		MRD-263		Req		The ATHENA mission shall perform WFI observations with the Large Detector Array of point sources to a flux of 2x10-11 erg cm-2 s-1 with ≤1% pile-up.		SciRD		R				SCIRD-897

		MRD-264		Req		The ATHENA mission shall perform WFI observations with the Large Detector Array of point sources with a flux of 2x10-11 erg cm-2 s-1 with ≥80% throughput.		SciRD		R				SCIRD-898

		MRD-265		Req		The ATHENA mission shall perform Wide Field observations of extended sources to a count rate of 3x10-5 ph/cm2/s/arcsec2 with a ≥90% throughput for a spectrum defined as phabs*nei with N_H= 1.7x1022 cm-2, kT = 2.2 keV, and tau = 3.6x1010 s cm-3.		SciRD		R				SCIRD-899

		MRD-108				Non X-ray Background

		MRD-109		Req		The ATHENA Mission shall achieve a non-X-ray background for Wide-Field & fast observations of ≤ 5.5 x 10^-3 counts .s^-1 . Cm^-2. keV^-1 in 60% of the observing time between 2 keV - 7 keV.		MBD		R				SCIRD-901

		MRD-111		Req		The ATHENA Mission shall achieve a non-X-ray background for High Spectral Resolution observations of ≤ 5.5 x 10^-3 counts .s^-1 . Cm^-2. keV^-1between 2 keV and 10 keV (excluding the region around 9.7 keV where a strong L-α Au fluorescent transition exists). The contribution by the non-focused component corresponds to a reference model and flux of the Galactic Cosmic ray component, defined as follows: 80% of the flux of the GCR model during solar minimum as described in Equations (1) and (2) with Φ=379.3 MV, as presented in the document "Consolidation of the absolute level of the Galactic Cosmic Ray (GCR) protons spectrum [...]”, TN_INAF_GCR_2017_001, issue 1, 2017-10-03".		MBD		R				SCIRD-903

		MRD-112		Goal		The ATHENA Mission should achieve a non-X-ray background for Wide-Field observations of ≤ 2 10^-3 counts .s^-1 . Cm^-2. keV^-1 in 60% of the observing time between 2 keV and 7 keV.		SciRD		R				SCIRD-902

		MRD-330		Goal		The ATHENA Mission should achieve a non-X-ray background for high spectral resolution observations of ≤ 2 10^-3 counts .s^-1 . Cm^-2. keV^-1 in 80% of the observing time between 2 keV and 10 keV.		SciRD		R				SCIRD-904

		MRD-335				X-ray Background

		MRD-336		Req		The ATHENA Mission shall achieve a stray X-ray count-rate ≤ 3.2 x 10^-4 counts .s^-1 . Cm^-2. keV^-1, averaged over the Wide-field, for Wide-field observations, over 0.7 - 2 keV energy range.		SciRD		R		SciRD v2.4 is still TBD, but preliminary breakdown in MBD implies 3.2x10-4 cts. Use this value with TBC.		SCIRD-914

		MRD-337		Req		The ATHENA Mission shall achieve a stray X-ray count-rate ≤ 3.8 x 10^-3 counts .s^-1 . Cm^-2. keV^-1 for High Spectral Resolution observations over 0.5 - 10 keV.		SciRD		R		SciRD v2.4 is still TBD, but preliminary breakdown in MBD implies 3.2x10-4 cts. Use this value with TBC.		SCIRD-962

		MRD-339				Background: Monitoring

		MRD-341		Req		The ATHENA Mission shall, using the Wide-Field channel, perform particle background measurements for at least 2/3 of the time it does not performs scientific observations. 		SciRD		R		
		SCIRD-923

		MRD-342		Goal		The ATHENA Mission WFI should perform particle background measurements for the wide field observations, whenever not in the focal plane or performing other calibrations. 		SciRD		R		Currently not flown further.		SCIRD-924

		MRD-343		Req		The ATHENA Mission shall, using the High Spectral Resolution channel, perform particle background measurements, for at least 20% (TBC) of the time it does not performs scientific observations.		SciRD		R		Currently not flown down further, needs to be discussed with X-IFU for inclusion in their URD.		SCIRD-925

		MRD-344		Req		The ATHENA Mission shall have the option of measuring the particle background not focused by the mirror for Wide Field Observations during normal observations.		SciRD		R		New requirement - needs discussion, Flown to WFI currently.		SCIRD-926

		MRD-345		Req		The ATHENA Mission shall have the option of measuring the particle only background for Wide Field Observations during normal observations.		SciRD		R		New requirement - needs discussion, believe related to AHEPaM, but not clear. Not flown further currently.		SCIRD-927

		MRD-114				Astrometry

		MRD-115		Req		The ATHENA Mission shall achieve a reconstructed Astrometric error of ≤3'' to 95% confidence level (TBC) for all observations.		MBD [DDF_1.0]		R		Has been relaxed from 2''-->3'' by ASST.		SCIRD-929

		MRD-116		Goal		The ATHENA Mission should achieve a reconstructed Astrometric error of ≤0.66'' to 95% confidence level for Wide-Field observations.		SciRD		R				SCIRD-930

		MRD-117				ToO Reaction Time

		MRD-118		Req		The ATHENA Mission shall be able to perform Narrow field observations of a GRB-ToO ≤4 hours for ≥50 ks for ≥67% of pursuable GRB-ToOs.		MBD [DDF_1.0]		R		In B1 shall replace (TBC) with a different formulation.		SCIRD-933

		MRD-119		Goal		The ATHENA mission should be able to perform Narrow field observations of a GRB-ToO ≤4 hours for ≥50 ks (TBC) for ≥80% of pursuable GRB-ToOs.		MBD [DDF_1.0]		R				SCIRD-934

		MRD-212		Req		The ATHENA mission shall be able perform 2 ToOs per month.				R				SCIRD-935

		MRD-353		Goal		The ATHENA mission should be able to perform 5 ToOs per month.		SciRD						SCIRD-936

		MRD-121				Observations

		MRD-122		Req		The ATHENA Mission shall be able to perform any type of observation within a Field of Regard of ≥50% of the sky.		SciRD and also MBD [DDF_1.0]		R				SCIRD-938

		MRD-123		Goal		The ATHENA Mission should be able to perform any type of observation within a Field of Regard of ≥60% of the sky.		MBD [DDF_1.0]		R				SCIRD-939

		MRD-124		Req		The ATHENA Mission shall support continuous observing for all observations of up to 50ks.		SciRD		R				SCIRD-940

		MRD-266		Goal		The ATHENA Mission should support continuous observations of 100 ks.		SciRD		R				SCIRD-941

		MRD-267		Goal		The ATHENA Mission should be able to perform an observation with a total of 100ksec in semi-continuous mode of ToOs after the completion of the pointing maneuver for the ToO		SciRD		R				SCIRD-943

		MRD-268		Req		The ATHENA Mission shall be able to perform semi-continuous observations with a total of at least 100ks of a source where the intervals between subsequent observations is less than 2 ks		SciRD		R				SCIRD-944

		MRD-269		Req		The ATHENA Mission shall offer a minimum observing duration of 1ks.		SciRD		R				SCIRD-945

		MRD-125		Req		The ATHENA Mission shall execute the Mock Observation Plan as described in ATHENA - Mock Observing Plan [ESA].		Mock Observing Plan		R				SCIRD-947

		MRD-153		Req		The ATHENA Mission shall provide an operational availability of the science data product of greater than 85% averaged over the NoP and EoP. 
The time spent during  slews, solar flares, disruptive high radiation events, anomalies leading to safe mode,  dithers, instrument switching, wheel off loading, station keeping manoeuvres. and other overheads does not count as operational time.		MBD [DDF_1.0]		R		Note that Kate Symonds stated that the 99.8% availability assigned to the OGS is likely to be driving and needs to be discussed (typical value is 95%).		SCIRD-947

		MRD-126				Pointing & Observing Modes

		MRD-127		Req		The ATHENA Mission shall provide capability for Dithering to disentangle detector and target features over a user selectable area and pattern between 25’’ (for pixel to pixel variations in High spectral resolution) and 300 ‘’ (for Wide Field observations) with a speed varying between 0.01 and 0.2 arcsec/s.		ConOps [DJF_1.0]		R				SCIRD-949

		MRD-128		Req		The ATHENA Mission shall provide the capability for Raster scan to cover a up to 3 x 3 degree2 area with a user specified step size and pattern.		ConOps [DJF_1.0]		R				SCIRD-950

		MRD-350				The ATHENA Mission shall provide the capability for High Spectral Resolution high-count-rate mode observations.		SciRD		R				SCIRD-951

		MRD-214		Goal		The ATHENA mission should be able to track solar system bodies while observing, so as to avoid degraded instrument performance. This implies the capability to track a maximum angular rate of target movement across the celestial sphere of 20 arcmin/hr, taken to be the value for a comet with high proper motion. Planets are known to move slower than this (~110 arcsec/hr max).		SciRD		R				SCIRD-952

		MRD-324		Req		The ATHENA Mission shall have the capability to set up to 3 different positions of the large FoV of the wide field instrument in the focus of the optics (on-axis).		SciRD		R				SCIRD-931

		MRD-129				General Design & Interface

		MRD-130				Conventions

		MRD-131		Req		The ATHENA Mission shall use the SI international system of units in accordance with ECSS-E-31C except where explicitly agreed with the agency.		ConOps part A [DJF_1.0]		R

		MRD-132		Req		The ATHENA Mission shall use only right-handed cartesian coordinate systems.		ConOps part A [DJF_1.0]		R

		MRD-133				Applicable Standards

		MRD-134		Req		The ATHENA Mission shall conform to the  margin policy described in [SCI-F margin philosophy for science assessment studies] during Phase 0/A/B1.		ConOps part A [DJF_1.0]		R

		MRD-135		Req		The ATHENA Mission shall conform to the published list of ESA approved standards [ECSS], including approved ECSS standards.		ConOps part A [DJF_1.0]		R

		MRD-136				Technology Readiness

		MRD-137		Req		The ATHENA Mission shall achieve a TRL-level of 5/6 for all elements by the start of Phase B2.		ConOps part A [DJF_1.0]		R

		MRD-138				Product Assurance

		MRD-139		Req		The ATHENA Mission shall be designed, manufactured, assembled, integrated, tested, delivered and operated in accordance with the applicable ESA Product Assurance requirements for a space project.		ConOps part A [DJF_1.0]		R

		MRD-140				Dependability

		MRD-141		Req		The ATHENA Mission shall be compatible with a launch delay of two years.		ConOps part A [DJF_1.0]		R

		MRD-142				Data Products

		MRD-143				Mission Products

		MRD-144		Req		The ATHENA Mission shall produce Level-1 deliverable scientific data consisting of calibrated photon event lists.		Created		R		Flown to SIRD.

		MRD-145		Req		The ATHENA Mission shall produce Level-2 deliverable scientific data consisting of data from multiple observation intervals that constitute an observation, create merged event files, images, and other observation-level data products.		Created		R		Flown to SIRD.


		MRD-146		Req		The ATHENA Mission shall produce Level-3 deliverable scientific data consisting of combined Level 2 properties to produce catalogues and mosaics.		Created		R		Flown to SIRD.

		MRD-147		Req		The ATHENA Mission shall release its products according to the release plan described in the Science Management Plan (SMP).		SMP		R		Flown to SIRD.

		MRD-148				Latency

		MRD-149		Req		The ATHENA mission shall make available level 1 data to the user for their observation within 15 working days of the end of the observation for 95% of the observations.		ConOps part A [DJF_1.0]		R				SCIRD-956

		MRD-150		Goal		The ATHENA mission should make available Quick Look data to the user for observations which were a ToO within 1 working day of the end of the observation for 90% of the ToO observations.		ConOps part A [DJF_1.0]		R				SCIRD-957





