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1. What is Athena? 
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Typical documentation architecture of an ESA Study 

• The SciRD is at the 
top of the mission 
document tree 
 

• ESA document – 
formal deliverable 
of the Science 
Study Team 
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The Athena Science Requirement Document 

• Version 1.0 (18/1/2016) → 2.2 (10/9/2018) 

 

• 41 science objectives (23 “core science”), 105 

requirements 

 

• “L1”: Mission science performance: sensitivity, 

area and grasp, positional accuracy, angular and 

energy resolution, count rate capabilities, systematic 

accuracy of basic observables (kT, Z, Δt …) 

 

• “L2”: Implementation requirements: mirror and 

instrument effective area, mirror angular resolution, 

instrument spectral resolution and field-of-view, 

timing, count rates, background, astrometry, 

observations, ToO, pointing, data latency 
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Link available from: 
https://www.cosmos.esa.int/web/athena/study-documents 
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The Athena Study in a nutshell 

Lumb et al., arXiv:1202.1651 

XMM-Newton: 3 telescopes,  
collecting area ~2000 cm2 and ~1500 cm2 at 2 and 6 keV 
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Athena “as proposed” mission profile 
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Example: calibration requirement validation 
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Requirement: 4% 
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Evolution of Athena science requirements 

• July 2016:  

• X-IFU angular resolution: 6” (HEW) 

• mirror defocussing: goal → requirement 

• X-IFU: 2x10-8 erg s-1 cm-2 with ≥50% throughput [ΔΕ≤10 eV, 5-8 keV] 

• August 2016: Quick Look data for ToO: requirement → goal 

• March 2017: Straylight count rate: 10% → 27% (no baffle) 

• November 2017: from 20- to the 15-row mirror (~30% area loss at 1 keV) 

• February 2018: absolute Aeff calibration requirement 8% → 12% 

• June 2018: spacecraft astrometric accuracy: 3” → 4.5” (3σ) 

• September 2018: revised calculations of effective area @7/10 keV 
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Take-home message 

Athena represents an improvement by ≥1 order-of-magnitude 

over several performance parameter spaces simultaneously with 

respect to any existing or planned X-ray missions 
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Athena remains a large effective area mission 

x70 

WFI+mirror collecting area 

x10 

X-IFU+mirror collecting area 

Guainazzi & Tashiro, 2018, arXiv:1807.06903 
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The ひとみ(Hitomi) heritage … 
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Spectrum of the Perseus Cluster with the Hitomi/SXS 
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A giant leap in high-resolution spectroscopy 

x10 

X-IFU weak line sensitivity 
X-IFU vs. the best-quality existing 
high-resolution spectrum @6 keV 
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… followed by the Athena revolution 

Hitomi/SXS 
Perseus Cluster 

(z=0.0179) 
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Bulk motion velocity 
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Athena: a powerful survey machine (I.) 

10x 

30x 

C
o
u
rt

e
s
y
 A

.R
a
u
 (

M
P
E
) 

G
u
a
in

a
z
z
i 
&

 T
a
s
h
ir
o
, 

2
0
1
8
, 

a
rX

iv
:1

8
0
7
.0

6
9
0
3
 



Matteo Guainazzi | Athena science requirements | 2nd Athena Conference, 25th September 2018 

Athena: a powerful survey machine (II.) 
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Athena survey over the nominal 4 year mission: 4x1 Ms – 3x700ks – 10x600 ks - 103x60ks 

Number of sources per 100 ks obs. 
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Athena count rate capabilities 

X-IFU 
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WFI (“Fast Detector”) 
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Athena ToO capabilities 

Counts vs. time Weak line sensitivity 
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Summary 

The Athena science requirements have been a living body in Phase A 

 

• Athena has lost some of the capabilities with respect to the “As Proposed” 

• Increase of the straylight count rate (no baffle) 

• Loss of effective area due to the reduction of the mirror diameter 

• Loss of spacecraft astrometric accuracy 

• Athena has also gained some capabilities: 

• Mirror defocusing opened a new parameter space for spectroscopy (X-IFU) 

• Athena represents an improvement by ≥1 order-of-magnitude over several 

performance parameter spaces simultaneously with respect to any existing or 

planned X-ray missions 

 


