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Programmat ics  

•  ESA 2nd Large  mission  
•  Science Theme; The Hot and Energetic Universe 
•  NASA and JAXA are partners 
•  ESA responsible of mission systems, spacecraft,  
launcher, mirror, operations and SOC 
•  Instruments and Science Ground Segment  
elements to be provided by the Member States 
•  Currently phase A (ending 2018) 
•  Launch 2030  

 



The  Athena Observato ry  
L2 orbit Ariane V 
<5100 kg 
power 2500 w 
4 year mission 
FoR=50% 
TOO in 4hrs 
 

X-ray Integral Field Unit: 
ΔE: 2.5 eV 
Field of View: 5 arcmin 
Operating temp: 50 mk 

Wide Field Imager: 
ΔE: 125 eV 
Field of View: 40 arcmin 
High countrate capability 

Silicon Pore Optics: 
1.4-2 m2 at 1 keV 
5 arcsec HEW 
Focal length: 12m 
Sensitivity: 3 10-17 erg cm-2 s-1 

Rau et al. 2013 arXiv1307.1709 
Barret et al., 2013 arXiv:1308.6784 

Willingale  et al, 2013 
arXiv1308.6785 
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Wide	Field	Imager	

FoV = 40 arcmin  ↔  Size = 140 mm 

4 large DEPFET sensor chips  
512 x 512 pixels with 130 µm x 130 µm  

sensitive area → 67 x 67 mm2 

Time resolution: 1.28 ms 

 

1 fast timing DEPFET sensor 
64 x 64 pixels with 130 µm x 130 µm  

sensitive area → 8.3 x 8.3 mm2  

Time resolution: 160 µs (or 80 µs with 2-line readout option) 

Window mode: 8+8 lines (36 arcsec ≈ 7 x PSF): 20 µs (or 10 µs with 2-line readout option) 
 
 
 
 

WFI consortium lead: Germany  
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X-Ray	Integral	Field	Unit	
•  XIFU	consorKum	lead:	France	(PI),	

Italy	&	Holland	(CoPI)		
•  TransiKon	Edge	Sensor	

microcalorimeter	in	cryo	(50	mK)	
•  4-kpixel	array	with	2.5	eV			
•  Large	TES-based	CryoAC	for	Low	

instrumental	background	
•  Read-out:	FDM	mulKplexing	



Communi ty  Organ iza t ion   



100 x ASTRO-
H 

1000 x  
XMM-Newton 

The  f i r s t  Deep Un iverse  X- ray  Observato ry  

Athena has vastly improved capabilities compared to current or planned facilities, and 
will impact on virtually all areas of astrophysics 

X-ray spectroscopy at the peak  
of the activity of the Universe 

Deep survey capability into the dark  
ages and epoch of reionization 

Line Sensitivity 

Survey Speed 



Athena TOO capabi l i ty  on  GRBs  



Key ques t ions  fo r  observat iona l   
as t rophys ics   

1. How does ordinary matter assemble into the large scale structures we see today? 

 

Oppenheimer et al. 2009 
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HITOMI	and	the	Spectrum	of	the	Perseus	Cluster	

Suzaku	CCD	



The  chemica l  evo lu t ion  o f  ho t  baryons  

When and how were the largest baryon reservoirs in galaxy  
clusters chemically enriched? 

 

How does ordinary matter assemble into the large-scale structures that we see today? 

Ettori, Pratt, et al., 2013 arXiv1306.2322 
 

z=2 cluster 



The  Warm-Hot  in te rga lact ic  medium (WHIM)  

Athena high resolution spectroscopy observations towards a bright GRB afterglow will 
disclose the weka absorption metal features of the cosmolofical filament and, once the 

afteglow decays, will also detect the emission line counterpart 

How does ordinary matter assemble into the large-scale structures that we see today? 



Key ques t ions  fo r  observat iona l   
as t rophys ics  in  2030  

1. How does ordinary matter assemble into the large scale structures we see today? 

 

2. How do black holes grow and shape the Universe?  



The  Energet ic  Un iverse  

How much black hole accretion occurs in the most obscured environments?  
How does this relate to the evolution of the host galaxy 

How do black holes grow and shape the Universe? 



The f i r s t  s ta rs ,  the  f i r s t  BH,  the  f i r s t  meta ls  

z=12 z=5 z=0 

GRB Quasar Galaxy 

Pop III 
collapsars
? 

Pop II 
GRBs 

Reioniza.on	

z=1089 

Dark	Ages	



High-Z  GRBs :  The  f i r s t  s ta r s  and b lack  ho les  

When did the first generation of stars explode to form the first seed black holes  
and disseminate the first metals in the Universe? 

How do black holes grow and shape the Universe? 

Jonker, O'Brien et al., 2013 arXiv1306.2336 

Gamma Ray Burst at z=7 



X- ray  counte rpar t s  o f  GW mergers  
A t h e n a  w i l l  d e t e c t  t h e m  a l l  

Gamma Ray Burst at z=7 

Troja,Piro,Ryan+18	

Athena	

Chandra	



Athena sc ience in  contex t  

Athena is a crucial part of the suite of large observatories needed to reach the 
science objectives of astronomy in the coming decades  



Athena sc ience in  contex t  

Athena is a crucial part of the suite of large observatories needed to reach the 
science objectives of astronomy in the coming decades  

Synergy  w i th  mu l t i -messenger  fac i l i t ie s  
undergo ing    



Out look  

ü  Athena	 is	 the	 evoluKon	 of	 Chandra	 and	 XMM	 with	 unique	
transformaKonal	capabiliKes	

ü  The	large	X-ray	observatory	of	the	internaKonal	community	for	
the	next	20	years		

ü  Complement	the	suite	of	major	class	faciliKes	at	other	ν’s	and	
mulKmessenger	
           





end 


