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In 43 years only one positive detection of X-ray Polarization: 
the Crab (Novick et al. 1972, Weisskopf et al.1976, 
Weisskopf et al. 1978)    P = 19.2 ± 1.0 %;  q = 156.4o ± 1.4o

Plus a fistful of upper limits, most of marginal significance
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constant is higher 4.29�7.58



OSO-8 satellite (top) 

and                          

polarimeter (bottom)

468 graphite mosaic crystals were mounted to the two sector of parabolic  

surface    of  revolution.                                                        

Mosaic spread of 0.8o Band-pass = 40 eV (2.62 keV)                            

Bragg angles allowed between 40o and 50o

Overall   band-pass 400 eV (2.62 keV)     m = 0.94                                                                                                   

Projected crystal Area = 2 x 140 cm2 ; Detector area  =  2 x 5 cm2 ; 

FOV= 2o   B = 2 x 3 10-2 counts/s  in each order (pulse shape analysis + 

anti-coincidence)                                                                                           

Precision  measurement: of X-ray polarization of the Crab Nebula without 

pulsar  contamination (by lunar occultation, Weisskopf et al.,1978).                                                                                                      

P = 19.2 ± 1.0 %;  q = 156.4o ± 1.4o (2.6 keV)                      

P = 19.5 ± 2.8 %; 152.6o ± 4.0o (5.2 keV)

8�8�9�������	���:	�%���#�#	����#����,,� ����	
����

67 % and 99 % confidence 

contour. The radial scale is 

the polarization in percent
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By measuring the angular

distribution of the ejected

photelectrons (the modulation

curve) it is possible to derive

the X-ray polarization.
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Costa et al., 2001
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The real implementation of a working GPD prototype.
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From 2002  to 2008 missions based on photoelectric polarimetry or including
polarimeters have been proposed to NASA, ESA, ASI, JAXA and CNSA.

A GPD X-ray Polarimeter was included in the baseline design of XEUS a very
ambitious project of ESA with a telescope of 6m2 and a focal of 50m. XEUS was
merged with NASA mission Constellation X  into the combined ESA/NASA/JAXA 
mission IXO still includinga polarimeter. IXO was not approved by the USA Decadal
Survey. ESA came back to an all-european propsal ATHENA, that did not include any
more the polarimeter. ATHENA was not selected as L1 mission of Cosmic Vision.
Subsequently ATHENA+ , without a polarimeter, was selected as ESA L2 mission.

POLARIX was one ofthe two missions selected as italian small missions, but the  
whole program was later dropped.
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• In response to an AOO for Small Explorers in 2007, 2 missions of X-

ray polarimetry have been proposed. One based on GPD and one
based on TPC.

• GEMS was selected by NASA on May 2008  to fly on 2014. GEMS 
was based on detectors with TPC concept. GEMS was expected to
restart the field of X-ray polarimetry 35 years after OSO-8. 

• At the end of May 2012 NASA, while confirming the scientific validity
of this mission,  has decided to stop GEMS for programmatic and 

budgetary reasons.
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ESA
In 2014 ESA issued an AOO for the 4th Scientific Mission of Medium Size (M4) with a 
budget of 450 M€ (+ national contributions).
3 missions have been selected on 2015 for phase A study:
1) XIPE: and X-ray Imaging Polarimeter based on GPD
2) ARIEL: a mission for the spectroscopy of Exoplanets
3) Thor: a mission to study turbolence on Solar Wind
On 2017 one of these 3 missions will be selected for flight

NASA
In 2014 NASA issued an AOO for a Small Explorer Mission (budget of ~ 150 M$)
On july 30 NASA selected 3 missions for phase A study

1) IXPE: a Mission of X-ray Polarimetry based on GPD
2) Praxys: a Mission of X-ray Polarimetry based on TPC
3) SPHEREx: a Mission of All Sky Survey of NearIR spectroscopy
On end of 2016 NASA will select one of the 3 missions to flight

CNSA
CNSA is defining its planning and XTP, a very large mission of X-ray astronomy, 

including some polarimeters, is a strong candidate.
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Three out of 6 missions under study are of X-ray Polarimetry. 
No question X-ray Polarimetry is acknowledged as a “fashonable” topic.
Maybe this is the right time. 

But nothing is sure!

We are working very hard to have at least one GPD mission approved

Beside the work to improve the performance (and the credibility) of hardware it is
important to enrich and better focus the science case. 

Synergy with observations in  other wavelengths may be very supportive. In 
particular for some topics (e.g. blazars, pulsars) the comparison with polarimetry in other
wavelength may be very meaningful. 
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XIPE is the most performing of the 3 missions under study. 

I use it as a reference of what X-Ray Polarimetry can do in the next 
future.
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The strange case of Sgr B2

SgrB2 is a giant molecular cloud at  ~100pc projected 
distance from the Black Hole

The spectrum of SgrB2 is a pure reflection spectrum 
(Sunyaev et al. 1993)

But no bright enough 
source is there !!!

INTEGRAL  Image of GC 
(Revnivtsev 2004)

The emission from SgrB2 is extended and brighter 
in the direction of the BH (Murakami 2001). It is 
also varying in time (Inui et al. 2008).      

Is SgrB2 echoing past emission from the BH, which 
was therefore one million time more  active (i.e. a 
LLAGN) ~300 years ago ??? (e.g. Koyama et al. 1996)@����#�*��6���*���.'�!�� -%��@�����	�������������+�A����H�
������� �9

Revnivtsev, 2004
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