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THE	IXPE	MISSION
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IXPE - THE IMAGING X-RAY POLARIMETRY EXPLORER 

THE MISSION

▸ Selected for NASA SMEX program Jan 3 2017 

▸ 180M US$ / 5 years envelope, launch April 2021 

▸  Devoted to polarimetry of 2-8 KeV x-rays 

▸ for the first time for 10s of sources 

▸ through enabling Gas Pixel Detectors (GPD) from INFN 

▸ capitalizes on 10+ years of dedicated detector development 

▸  Italian contribution from INAF/IAPS, INFN, ASI 

▸ through international agreement between ASI and NASA  

▸  Italian responsibility is whole focal plane, a.k.a. the Instrument 

▸ Detector Units (DU) and electronics
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THE IXPE MISSION

MISSION OVERVIEW
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THE IXPE MISSION

SCIENCE

▸ emission processes 

▸ synchrotron, non-thermal bremsstrahlung, 
Inverse Compton 

▸ geometry 

▸ scattering in aspherical geometries, 
propagation in magnetized plasmas 

▸ fundamental physics 

▸ strong gravitation/magnetic fields (BH 
spin), propagation through cosmological 
distances (LIV), unexpected polarization 
from photon-ALP mixing (Clusters)
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THE IXPE MISSION

THE TELESCOPE
‣ Instrument (Italy) - Mirrors (MSFC) - Satellite (Ball Aerospace)
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THE IXPE MISSION

INFN RESPONSIBILITY - FOCAL PLANE DETECTORS

▸ Gas Pixel Detector (GPD) 

▸ Bread-Board (BB) 

▸ Engineering Model (EM) 

▸ Detector Units (DU) 

▸ 3x Proto Flight Model (PFM) 

▸ 1x PFM spare 

▸ DU Electronics Boards design and firmware 

▸ Low Voltage, DAQ, GPD ASIC boards, backplane, harness 

▸ DU Mechanical Housing 

▸ DU Thermal Control System 

▸ Straylight collimator
DAQ Board

HV Board

LV Board

BEE Housing

S/C Mech. I/F

Radiator

BEE Backplane

GPD Thermal Items 
(Thermal strap and peltier)

GPD

GPD Housning walls

Filter Wheel

GPD Housing bottom frame

Ball mounted laser reflector  
(for alignement)

UV filter

Collimator
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THE IXPE MISSION

GAS PIXEL DETECTOR

▸ Gas detector with 50 um pixel 
custom ASIC readout 

▸ GEM with 50um pitch amplifies 
primary charge 

▸ Reconstruct photoelectron 
tracks event by event 

▸ Simultaneously provides photon 
position (30”), energy (20%), 
polarization angle and degree 
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THE IXPE MISSION

INFN CONTRIBUTIONS

▸ Historical GPD development 

▸ ASIC design and production 

▸ GEM parameter optimization with japanese groups 

▸ GPD integration and test 

▸ readout electronics development 

▸ Direct management of ASI contribution for DU (~6M) 

▸ INFN acts as prime contractor replacing industry for DU
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THE IXPE MISSION

CURRENT STATUS - HIGHLIGHTS
▸ Instrument Requirements and Design reviews passed (100+ docs) 

▸ Critical Design Review 14-15/5, then start flight hardware production 

▸ Mission level milestones 

▸ Payload PDR 23-24/4, Mission PDR 26-29/6 

▸ Key decision point July 2018 

▸ Prototypes and Qualification Models 

▸ Breadboards (BB), GPD, electronics 

▸ DU Thermal Model, GPD Qualification Model, DU Structural Model, DU Engineering Mod. 

▸ Flight parts procurement started 

▸ GPD sim/recon package released 

▸ Science observations simulator ready 
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IXPE

MODEL PHILOSOPHY
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THE IXPE MISSION

CURRENT STATUS - HIGHLIGHTS
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GPD	DETECTOR	PROTOTYPE
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GPD	READOUT	ELECTRONICS	SYSTEM	

▪Two	generations	of	readout	breadboards	with	flight	
design	developed	for	onboard	DAQ
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GPD	READOUT	ELECTRONICS	SYSTEM	

▪ Laboratory	test	equipment	to	interface	to	onboard	
DAQ	boards	to	support	GPD	and	associated	
electronics	development
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GPD	RECONSTRUCTION	SOFTWARE	

▪Testing	AI	methods	
(Convolutional	Neural	
Network)	to	improve	recon	
▪Training	on	MC	events	
▪CNN	regression	to	extract	
track	parameters
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OBS.	SIMULATOR	FOR	SCIENCE	PREP
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THE IXPE MISSION

CHALLENGES

▸ Engineering design 

▸ thermal - assessing additional radiators on the S/C to meet GPD 
thermal requirement, under study with simulations and DU TM 

▸ structural - vertical structure imposed by limited focal space on 
focal plane might amplify loads, to be verified with DU SM 

▸ Detectors - residual <~8% charging on GPD GEM  

▸ Schedule and Procurement - ~3M in 18 months


