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Schwarzschild (sin rotación)

Kerr (con rotación máxima) 

Fabian et al 91
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MCG-6-30-15
XMM-Newton

Fabian et al 2002

• Pérdida de energía de la luz para “remontar” la atracción 
gravitatoria del Agujero Negro
• El Agujero Negro está girando muy rápidamente (Kerr)
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Trazando las órbitas

individuales alrededor
de agujeros negros

NGC3516, Iwasawa, Minuiti & Fabian 04

Podemos ver la luz
de “detrás” del
agujero negro

J. Miller

K.P. Rauch
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M c2

R    2 G
= [ 1- (1+z)- 2]
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Gravitational Redshift EXO 0748 ???

Trümper 2006

Burst Pulsations

Orbit & GW

Espectroscopia

kHz QPOs

Fast Timing
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Universo “bariónico”
Muy estructurado:

Grupos y cúmulos de galaxias
Filamentos

Vacíos

?Energía Oscura: 73%
Materia oscura: 23%
Bariones: 4% (1/2 perdidos)
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Fe ya formado en z>1.3

Hashimoto et al 2004
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ALMA
(Atacama Large
Millimetre Array)
ESO/NRAO/NAOJ

JWST
(James Webb
Space Telescope)
NASA/ESA

EELT
(European Extremely
Large Telescope)
ESO

XEUS
(X-ray Evolving
Universe Spectroscopy)
ESA

GAIA
ESA



Jornada XEUS, 22/02/2008

��������������������'�����������
����/���������������������

����&���

# �����&��$����+ �������������
	��%$�����$+���3���$���(���
�
�������������/���3����
��C���� '�
������$��$��
������������ (�������/�������
�����������������������
�������������&�
���4



Jornada XEUS, 22/02/2008

����
������0������������1

# �����������������
# L��+$�
�����&���$���
%�$�
��
# ������������������
# P



Jornada XEUS, 22/02/2008

G�(��������

����
	�
��

ftp://ftp.rssd.esa.int/pub/XEUS/DOCUMENTS/XEUS_SciRD_v4.0.pdf

X5���$��������������������

����.�$����
,6 @�����C������9�,6 U ���
�������
�%��
�������
±9Z �± ��C������,9Z��
���&�
���������

G�����

������������
�������
�%�

5W�&����,6�$���� ���,6�I�
���C������

F�����$���
���<LF'�@ s�

5�,6�.�� �, ���C��������&�
��������
�����

,6��9����C������G�����
�%����$&����

@�,6�,7 ��/ 
$ �5 � �, �649�5�
I�D ��U s�

�������������&����	�������
&��������

546��D [�649�I�D
.46��D [�.�I�D

G�����
�%����&�
�����
��K:<�

T\ ��+$������K���
64T9\ ��+$������=���
,4T\ ��+$���� ���C������=���

��$&���������%�

91
51 ���C������

G�����
�%����/����

64,�,9�I�D
64,�U6�I�D ���C������

G��/���������/
��

9�$ 5 [�,�I�D
5�$ 5 [�T�I�D
,�$ 5 [�,6�I�D ���C������

]�����	�
����

G�(������F��+$����



Jornada XEUS, 22/02/2008

F��	���������$���%��)�
��/��E���



Jornada XEUS, 22/02/2008

F��	���������$���%������

# H����
�&���0��������1
# 5����!�����������������

	��$�
�%����@9�$������
�������
'�
���&��
���%�����
,$$

# ���2�$������&������
B����� D���B

# M�������8��������5
# ?&���
������X�9��A��



Jornada XEUS, 22/02/2008

F��	���������
$���%��
����



Jornada XEUS, 22/02/2008

������ ������$����

Behind an optic with an area of 5 m2 at 1 keV and 2 m2 at 7 keV and 5" 
HED spatial resolution (goal 2"):

# Cryogenic Imaging Spectrometer: A TES microcalorimeter array 
with a FOV of 40" diameter and an energy resolution, 
ÙE, of 2-6 eV.

# Wide Field Imager: A silicon active pixel sensor with a FOV of 7' 
diameter 
ÙE = 150 eV at 6 keV and a limiting sensitivity of 3 10-18 erg 
cm-2 s-1 (0.2-2 keV) 

# Hard X-ray Camera: Confocal CdTe and Si strip detectors to extend 
the energy range to 40 keV with a FOV of 5' x 5'

# High-Time Resolution Spectrometer: A non-imaging spectrometer 
that provides 10 �és timing at count rates of 2 106 s-1 and 
ÙE 30-140 eV

# X-ray Polarimeter: An imaging gas pixel detector providing 2% MDP 
at 3� confidence for 10 mCrab source in 10 ksec
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CHANDRA XMM Newton XEUS MIXS

0.5“
18500 kg/m2

Aeff @ 1 keV

14“
2300 kg/m2

Aeff @ 1 keV

< 5“
200 kg/m2

Aeff @ 1 keV

< 30“
25 kg/m2

Aeff @ 1 keV

Zerodur Ni Si SiO2
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High energy 
extension
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stack

ribbed plates Producción del telescopio
1. Production of ribbed plates 
2. Production of mirror stacks (assembly 

robot) 
3. Assembly of mirror tandems 
4. Production of Petals
5. Integration of petals onto optical bench 

tandem

petal

bench
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Silicon Pore Optics 
• Ribbed Si plate stacking

• diced and ribbed (66 x 66 mm2, 62 ribs)

• elastically bent into a cylindrical shape

• directly bonded on top of each other
• Stacking process established

• Automated
• Routine production

• Currently up to 35 plates
• Tandem integration

• Developed AIT procedures

• Installed dedicated metrology
• Assembly directly under X-ray illumination

• Can set and fix kink-angle 
between two mirrors to 1” accuracy

• Verified by assembly of several tandems
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Estado actual de la tecnología
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Simbol-X (CNES/ASI)
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ADR design (MSSL)

Herschel sorption cooler
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Otras opciones/adicionales:
China
Rusia

Grand Total:
1.300 -1.500 M�



Jornada XEUS, 22/02/2008

��������
�%���������
�����

# *�&%�����B�R*B�B��8��&����
�&��������������������
������8�
��,6��A��4�B&������$��������&��������

��������4

# �8����0$�)����&�����1 ��
��������
# =B�B�$������������������������
�$��&��)�
���


�$&������'����(��������&������������2�&������
0��
���� �����)14�

# G����P
# ��B����+ �������$�)������
�����������
�$&�'����
����

���$����+ &����8�)������������������&����������
���4 �



Jornada XEUS, 22/02/2008

��������
��������������������



Jornada XEUS, 22/02/2008

�����
���� ������� �������

XEUS Science Study Team

XEUS Telescope 
Working Group

XEUS Payload 
Working Group

XEUS 
Astrophysics 
Working Group

XEUS 
Data Centre
Working Group?
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XEUS Science Study Team Established

Arvind Parmar ESA (chair)
Monique Arnaud CEA Saclay, F
Xavier Barcons U de Cantabria, ES
Didier Barret CERS, Toulouse, F
Piet de Korte SRON, Utrecht, NL
Gunther Hasinger MPE, Garching, D
Paul Nandra IC, London, UK
Luigi Piro INAF, Roma, I
Salvatore Sciortino Oss Palermo, I
Lothar Strüder MPE, Garching, D
Jacco Vink SRON, Utrecht, NL
Richard Willingale U Leicester, UK

First Meeting held 9-10 
Jan 2008 at ESTEC

Currently, ESA 
Member State 
Institutes only. To be 
complemented by 
scientists from other 
collaborating agencies 
(e.g. JAXA, CSA) 
countries. 
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XEUS Telescope Group Established

Richard Willingale U Leicester, UK 
(chair)

Ladislav Andricek MPE, Garching, D
Marcos Bavdaz ESA
Finn Christensen DNSC, DK
Peter Friedrich MPE, Garching, D
Giovanni Pareschi INAF, Brera, I

• Telescope will almost certainly be an ESA provided item and is the 
"enabling" technology for XEUS. The TWG will need access to results 
from ESA funded industrial studies and so is an official ESA Working 
Group.

• First task is to review the status of the HPO technology and to estimate its 
likely performance in 2-4 years. First meeting 18 February 2008.

• Additionally to recommend on the necessary steps to optimize the design 
and to review and recommend on alternative optics technologies.

• Currently ESA Member States only:
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XEUS Payload Working Group

• This is a community WG reporting to the 
SST.

• Initial membership will be as per the 
original Instrument WG. 

• Core team to: 
• Review Payload Definition Document 

in the light of the CDF study about to 
start.

• Establish the instrument activities 
necessary to complement the system 
study that will be started later this 
year.

• Establish the technology development 
plans (nationally funded part) to be 
presented to the SPC in June

• Plan to invite new members shortly.

PWG core team

Lothar Strueder (WFI): co-chair
Piet de Korte (NFI): co-chair
Didier Barret (HTRS)
Enrico Costa or Bellazzini (XPOL)
Tad Takahashi (HXI)
Lionel Duband (Cooling)
Didier Martin (ESA)
Peter Verhoeve (ESA) 
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XEUS Astrophysics Working Group

New chair: K.P. Nandra who plans to divide the WG 
into topical teams. First task will be to establish a 
standard set of performance indicators and then perform 
a set of simulations to see how much observing time 
would be needed to needed to fulfill them.
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