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• Only a few experiments have conducted x-ray polarimetry of cosmic 
sources since Weisskopf et al confirmed the 19% polarization of the 
Crab Nebula with the Orbiting Solar Observatory (OSO-8) in the  70’s 

 
• The challenge is to measure a faint polarized component against a 

background of non-polarized signal (as well as the other, typical 
background components) 

 
• Typically, for a few % minimum detectable polarization, 106 photons 

are required. 
 
• So, a dedicated mission is vital with instruments that are designed 

specifically to measure polarization (with minimal systematic effects) 
 

Challenge 
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Opportunity 

• NASA releases its draft 
announcement of opportunity 
for small explorer missions 

 
• Proposal are expected to be 

due early next year (~ Jan 
2015) 

 
• The IXPE team will be 

proposing a dedicated 
polarimetry mission 
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Opportunity 

Pegasus launched 
 
~ 1-m diameter x 2 m long 
payload capability 
 
~ 300 kg capability for 
payload + satellite bus 
 
$125M total including 
contingency 
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IXPE Payload 

Type Electroformed 
nickel/cobalt 

Number of 
telescopes 

3 

Shells per 
telescope 

30 

Inner shell 
diameter 

274 mm 

Outer shell 
diameter 

142 mm 

Type  Electroformed 
nickel/cobalt 

 

Angular 
resolution 

25 arcsec HEW 

Focal length 4 m 

Peak effective 
area 

~ 1000 cm2 (3 
modules) 

Optics  
NASA/MSFC 

Type  Gas pixel 
detector 

Fill gas He (20%) + DME 
(80%) 

Pressure 1 atm 

Detector sensitive 
area 

18 x 18 mm 

Modulation factor  ~ 50% at 5 keV 
 

Spatial Resolution 100 micron 
(4 keV) 

Energy resolution < 20 % at 6 keV 

Energy range 2 – 8 keV 

Detectors 
Italy/INFN/INAF 



Heritage: X-ray Optics at MSFC 

FOXSI (Rocket) 

ART-XC (Satellite) 

HEROES (Balloon) MicroX (Rocket) 

28-shell nested 
assembly 
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Gas Pixel Detector 

Principal of operation : 

•  Gas-filled imaging detector with 
GEM amplification stage 

• Sensitive to single electrons 
• Allows reconstruction of 

photoelectron tracks 

•  Typical photoelectron track 
image shown above 

• Initial emission direction of 
photoelectron contains 
polarization information 
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Heritage – Gas Pixel Detector 

Under development in Italy (INAF + 
INFN) since early 2000’s. 
 
Latest iteration is well characterized 
and understood 

Gas Pixel detector 
GPD being tested at INAF-IAPS 
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Heritage – Gas Pixel Detector 

GPD filled on 
2011/11/04 

2014/07/09 

GPD - Long-term tests confirm stable 
operation over many years 

Any systematic 
effects are very low 
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Heritage: Extending Bench 

Shorter version of NuSTAR 
boom/mast 

NuSTAR boom/mast in stowed 
configuration 

NuSTAR boom/mast deployed 
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Planned Full System Calibration 

Precise calibration of IXPE is vital to ensuring sensitivity goals are met. 
The detectors will be characterized in Italy, and then a full calibration of 
the complete instrument will be performed at MSFC’s stray light facility. 
Polarized flux at different energies will be obtained from the scattering 
crystals below  
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IXPE Mission 

IXPE will have unprecedented polarization sensitivity, 2 orders of 
magnitude more sensitive than original OSO-8 instrument  

Time to obtain a specific Minimum Detectable Polarization (MDP) 
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IXPE Mission 

Over the proposed mission life (2-
3 years), IXPE will first survey 
representative samples of 
several categories of targets: 
magnetars, isolated pulsars, 
pulsar wind nebula and 
supernova remnants, 
microquasars, active galaxies etc. 
The survey results will guide 
detailed follow-up observations. 
 
Typical plan shown   
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Schedule 

Put tentative schedule here 


