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OVERVIEW	

▪ NEWS	WP5	Status	

▪ IXPE	Mission	Status	

▪ Development	of	polarization	sensitive	detectors	(GPD)	

▪ GPD	readout	Electronics	systems	

▪ Software	Developments
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WP5		OBJECTIVES	

▪A	10+	years	development	on	Micro	Pattern	Gas	Detectors	
with	custom	CMOS	readout	for		X-ray	polarimetry	
▪NEWS	intended	to	support	development	of	detector,	
electronics	and	science	software	as	mission	elements	
▪Approval	of	IXPE	mission	proposal	in	NASA	SMEX	call	in	Jan	
2017	is	pushing	the	program	to	a	specific	mission	design
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WP5		DELIVERABLES

▪Deliverables	are	part	of	the	IXPE	project
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WP5	MILESTONES

▪Mission	schedule	really	drives	deliveries	
▪as	well	as	team	commitments	
▪with	impact	on	secondments	
▪ IXPE	started	before	NEWS	KO	
▪ likely	to	deliver	ahead	of	NEWS	calendar
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WP5	SECONDMENT	STATUS

▪Not	started	yet	due	to	strong	pressure	on	team	to	
complete	IXPE	mission	phase	B	(design	completion	
and	qualification)	
▪Future	plans	reflect		mission	activities

5. X-ray Polarimetry 20 8 28 Rationale
Up to 3/2018 0 0 0 Mission phase B activities

Planned 2018 0 0 0 Mission phase B activities

Planned 2019 3 1 4 Calibrations at x-ray facilities

Planned 2020 8 3 11 Calibrations and Integration support

Planned 2021 9 4 13 Support to launch and science prep

Planned Total 20 8 28
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IXPE	MISSION	STATUS









INFN	RESPONSIBILITY

11
DAQ Board

HV Board

LV Board

BEE Housing
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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
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▪Gas	Pixel	Detector	(GPD)	
▪Bread-Board	(BB)	
▪Engineering	Model	(EM)	

▪Detector	Units	(DU)	
▪3x	Proto	Flight	Model	(PFM)	
▪1x	PFM	spare	

▪DU	Electronics	Boards		
▪Low	Voltage,	DAQ,	GPD	ASIC	boards,	
backplane,	harness	

▪DU	Mechanical	Housing	
▪DU	Thermal	Control	System	
▪Straylight	collimator
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IXPE	AND	NEWS	SCHEDULE

▪ IXPE	mission	phases	overlap	
▪ 	high	degree	of	parallel	activities	(but	higher	risk)	
▪NEWS	perfectly	aligned

NEWS
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IXPE	REVIEWS

▪ Instrument	level	(on	IT	team	at	IT	agencies)	
▪System	Requirement,	completed	12/2017	
▪Preliminary	Design,	3/2018	
▪Critical	Design,	5/2018	
▪Other	level	(IT	support	at	US	partners	and	agencies)	
▪ spacecraft	PDR,	3/2018	
▪Payload	PDR,	4/2018	
▪Mission	PDR,	6/2018
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IXPE	UPCOMING	MILESTONES

▪Qualification	Models	
▪Detector	Unit	Thermal	Model,	3/2018	
▪verifies	thermal	simulations	with	a	representative	(ie	not	flight)	DU	
model	

▪Detector	Unit	Structural	Model,	6/2018	
▪calibrates	structural	loads	at	DU	level,	most	notably	for	Filter	&	
Calibratin	Wheel	

▪Gas	Pixel	Detector	Qualification	Model,	6/2018	
▪ 	validates	new	GPD	assembly	flow	through	TVAC	and	vibrational	
tests	

▪Flight	unit	production	
▪Proto	Flight	Model1,	delivery	9/2018
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GPD	DETECTOR	PROTOTYPE	(NEWS	O5.1)
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GPD	READOUT	ELECTRONICS	SYSTEM	(NEWS	O5.2)

▪Two	generations	of	readout	breadboards	with	flight	
design	developed	for	onboard	DAQ
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GPD	READOUT	ELECTRONICS	SYSTEM	(NEWS	O5.2)

▪ Laboratory	test	equipment	to	interface	to	onboard	
DAQ	boards	to	support	GPD	and	associated	
electronics	development
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GPD	RECONSTRUCTION	SOFTWARE	(NEWS	O5.3)
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GPD	RECONSTRUCTION	SOFTWARE	(NEWS	O5.3)

▪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	(NEWS	O5.4/5)
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CONCLUSIONS

▪Significant	progress	in	all	areas	pushed	by	tight	
IXPE	mission	schedule	
▪Use	of	secondments	planned	to	start	in	2019	to	
allow	team	to	complete	design	and	prototyping	
phase	in	Italy	and	support	IXPE	mission	level	
activities


