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•  How	ESA	programmes	are	divided:	CTP	vs	TRL	
•  Request	for	a	TDA	
•  EMITS	website:	
	 	-	How	is	it	structured?	
	 	-	Docs	to	be	downloaded	
	 	-	Timing	

•  Info	on	the	AREMBES	proposal/project	
	 	-	scien;fic	context	
	 	-	management/planning	
	 	-	products	
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ESA	Programmes:	how	they	work?	
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Mandatory	Programmes:	
•	Science	Core	Technology	Programme	(CTP)	
•	Basic	Technology	Research	Programme	(TRP)	
•	Etc….	
	
	
	
Op#onal	Programmes:	
•	General	Support	Technology	Programme	(GSTP)	
•	Etc…(Future	Launchers	Preparatory	Programme,	Mars	Robo;c	Explora;on)	

h]ps://indico.esa.int/indico/event/81/material/slides/16.pdf	

-	Generic	
-	Applica;on	specific	
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Whilst	the	ini#al	stages	of	new	technology	development,	leading	up	to	experimental	verifica#on,	are	pursued	through	
ESA's	Basic	Technological	Research	Programme	(TRP),	the	CTP	exists	to	take	these	new	technologies	and	apply	them	to	
the	 specific	 technical	 requirements	 of	 future	 science	 missions.	 CTP	 funded	 ac;vity	 carries	 them	 to	 higher	 stages	 of	
technological	maturity,	 up	 to	 full-scale	 engineering	models	 fully	 tested	 in	 relevant	 environmental	 condi;ons,	 ready	 for	
inclusion	in	the	defini;on	stage	of	the	mission	–	which	is	the	design	phase	which	guides	the	actual	spacecra`	construc;on.	

h]p://www.esa.int/Our_Ac;vi;es/Space_Engineering_Technology/Science_Core_Technology_Programme_CTP	
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How	to	«request»	for	a	Technological	Development	Ac#vity	(TDA	that	
ESA	will	insert	in	the	TDP):	one	of	the	possible	op#on…	
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As	 we	 have	 seen,	 ESA	 put	 in	 place	 the	 CTP	 to	 be	 sure	 that	 a	 mission	 will	 fly	 compliant	 with	 its	
requirements	 (e.g.,	 for	 ATHENA	before	 the	 adop;on	 due	 to	 an	 «early»	 request	 of	 TRL5	wrt	 usual	
standard)	à	ESA	has	the	interest	in	flying	satellites	that	fulfill	the	requirements,	and	in	the	context	of	
the	CTP	can	provide	resources	for	helping	this	process	(understanding	of	cri;cal	issues,	to	be	solved).	
It	 is	an	interest	of	the	consor;um	to	transfer	to	ESA	the	message	that	could	be	present	tech	issues	
(i.e.,	cri;cal)	to	be	solved:	

1)  It	is	fundamental	to	convince	ESA	on	the	importance	of	the	problem	to	be	solved	in	the	context	
of	the	mission	requirements	

2)  If	 the	necessary	 skills	are	 present	 in	 the	 consor;um	 (inside	 the	 team),	 it	 is	 also	 important	 to	
inform	ESA	that	the	consor;um	is	able	to	solve	for	these	issues	

3)  Provide	 to	 ESA	 from	 a	 formal	 point	 of	 view	 a	brief	 doc	 having	 a	 descrip#on	of	 the	 problem,	
expected	costs,	etc….	

4)  IF	1)	+	2)	+3)	are	ok,	ESA	will	emit	a	dedicated	tender,	not	necessarily	«tailored»	to	your	scien;fic	
issues	(in	my	understanding	they	try	to	sa;sfy	also	other	products	they	already	have)	

CTP:	science	Core	Technology	Programme	
How	to	par#cipate:	
CTP	proposals	are	issued	con;nuously	throughout	the	year	on	ESA's	EMITS	website,	available	to	all	
European	firms	on	 a	 100	percent	 funding	 basis.	 In	 some	 cases	 small	 to	medium	 sized	 enterprises	
(SMEs)	are	favoured	as	subcontractors	to	primes	!	OPEN	COMPETITION	
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EUROPEAN	SPACE	AGENCY	-	SCIENCE	PROGRAMME	
TECHNOLOGY	DEVELOPMENT	PLAN	

PROGRAMME	OF	WORK	FOR	2017	AND	RELATED	PROCUREMENT	PLAN	
Publica;on	date:	06	December	2016	
Copyright:	ESA	
This	document	is	provided	for	informa;on	only	and	is	subject	to	future	updates.	

h`p://sci.esa.int/science-e/www/object/doc.cfm?fobjec#d=47730	
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EMITS:	Electronic	Mailing	Invita#on	to	Tender	System	(since	mid	1980’s).	
h`p://emits.sso.esa.int/emits/owa/emits.main	
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The	ESA	EMITS	website	has	lot	of	info….	

Once	you	are	interested	in	a	tender,	you	have	to	download	the	docs	by	LOGIN	
!	INAF	has	User	Name	and	Password	having	in	place	several	contracts.	
Typically	you	download	4	docs:	
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	à	Budget,	deadline	for	ques;ons,	deadline	for	proposal	submission	(CD,	hardcopy	
	now		on-line	submission)	

à	How	to	write	the	proposal;	how	it	is	allocated	the	budget	(%	on	different	Parts);	if	preliminary	
work	must	be	presented;	BIPR;	various	tables	(Bidding	Team	and	Price	Breakdown	Informa;on,	
Geographical	distribu#on,	Declara;ons	on	Compliances,	Evalua#on	Criteria	and	Weigh#ng	Facto
rs)	
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NO	PANIC	if	you	think	you	are	not	able	to	
comply	with	the	deadline:	you	can	request

	for	a	new	one,	IF	JUSTIFIED!	

Poten;al	bidders	are	encouraged	to	post	an	expression	
of	 interest	 on	 EMITS	 (see	 Expression	 of	 interest)	 in	 a	
par;cular	ITT:	
1)	to	be	informed	of	any	developments	that	take	place	
2)	 other	 companies	 can	 take	 these	 expressions	 of	
interest	 into	account	when	establishing	 their	 strategy	
in	replying	to	an	Invita#on	To	Tender.	

For	AREMBES	ESA	has	also	provided	
«evalua#on	criteria»	

Depending	on	the	tender,	usually	about	2,5	months	for	
submiqng	the	proposal	à	AT	LEAST	1	month	full	#me		
for	edi#ng,	+	understanding	of	the	proposal,	seqng	up		
the	team,	funds	negota;on	inside	the	team,	signatures…	
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The	cover	le`er	is	a	brief	summary	of	the	full	proposal,	where	it	is	reported	KEY	ITEM	of:	
1)  Technical	à	here	you	also	state	no/partly/fully	compliance	wrt	the	SoW	
2)  Management	
3)  Implementa;on	
4)  Financial	à	here	you	report	for	a	Advance	Payment	(max	15%),	if	any	
5)  Contractual	
6)  Conclusion	à	here	you	state	that	you	want	to	discuss	with	ESA	issues,	if	any,	arisen	
7)  Eligibilty	requirements	
8)  No	benefits	requirement	
9)  Bidding	team	and	price	breakdown	informa;on	
10) Geographical	distribu#on	within	the	bidding	consor;um	
11) Contact	details,	Representa;ves	(Tech	and	Contractual	management	of	each	bidder)	
12) Key	acceptance	factors	à	i.e.,	each	is	eligible;	the	bid	contains	C3	measure	(R&D,	SME)	
13) Declara#on	of	Compliance	à	from	the	tech,	managerial,	financial	point	of	view,	etc…	
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Proposal	selected	à	Nego#a#on	mee#ng	à	now	is	put	in	wri;ng	the	contractà	the	PM	is	
invited	to	register	at	the	ESA-P	

14!

Payment	 in	 30	 days	
upon	 received	 the	
invoice!	



Mee#ng	PI	

INAF	Headquarter,	6-Aprile-2017!

AREMBES	in	more	details…	
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Ariane V (VI ?) class launcher	
Satellite mass ~ 5500 kg 
Power ~5600 W 
Focal length: 12 m 
Lifetime: 5 years (10 years) 

Nandra  et al. 2013 arXiv1306.2307  

THE	ATHENA	OBSERVATORY:	1	TELESCOPE	FOR	2	INSTRUMENTS!	

Wide Field Imager:	
ΔE: 125 eV 
Field of view: 40’ x 40’ 

Rau et al. 2013 arXiv1307.1709 

Silicon Pore Optics:	
Effective area: 2m2 @ 1 keV 
PSF (HEW): 5’’ 

Willingale  et al. 2013 arXiv1308.6785 

X-ray Integral Field Unit: 
ΔE: 2.5 eV 

Field of view: 5 arcmin 
Large array of TES cooled at 50 mK 

Barret et al. 2013 arXiv:1308.6784!
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At the same time:!
! Photon focusing!
! High energy resolution spectra!

ATHENA	X-IFU:	
!	High	quality	X-ray	op#cs	
!	TES	camera	(thousand’s	pixels)	

As the optical CCD!

The X-ray Integral Field Unit:!
the X-ray astronomy enters in a new era!!
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THE	ATHENA	X-IFU	

doi:10.1038/nature18627!
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CAD!
Geant4 mass model!

photons 
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The	scien;fic	signals	come	from	the	top!!	

Fmin =
nσ
QAs

BiAd + BdQΩAs
tΔE

The	par#cle	background	issue:	no	X-ray	mission	has	ever	flown	in	L2!	

Credits:	S.	Loo	(IAPS)	

In	 this	 respect	 the	 main	 issues	 to	 be	 probed	 	 requested	
from	the	ATHENA	team	to	ESA:	
•  L2	par;cle	environment	(GCR	+	So`	protons)	
•  Geant4	physics	valida;on	
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AREMBES: the Statement of Work.!
ESA	 issued	 an	 ITT	 tender	 which	 covered	 “part”	 of	 the	 already	 planned	 ac;vi;es	 inside	 the	 X-IFU	 bkg	
workpackage	 from	 the	 L2	 environment	 to	 the	 GEANT4	 valida;on	 (then	 the	 residual	 par;cle	 bkg	 as	
output).	From	the	scien;fic	point	of	view	this	ITT	involves	the	ATHENA	satellite:	X-IFU	+	WFI.	

The	 Statement	 of	Work	 consists	 of	 3	 Parts,	 to	 be	 framed	 in	 30	Months	 of	 work	 (“%”	 relates	 to	 the	
allocated	 resources	 by	 ESA	 –	 600	 kEuro).	 Modulus	 a	 10%	 of	 the	 overall	 budget	 for	 the	 project	
management,	we	have	allocated:	
	

•  	 Part	 1	 (30%,	 9	 Month):	 Analyses	 of	 radia;on	 effects	 data	 and	 experience	 from	 previous	 X-ray	
missions,	 consolida;on	of	 user	 requirements,	 improvement	 of	 L2	 radia;on	 environment	models,	 and	
improvement	of	 the	 relevant	basic	physics	models	 to	 treat	propaga;on	of	 charged	par;cles,	photons	
and	radia;on	background	in	X-ray	mirrors	and	surrounding	spacecra`	structures	
	

•  	Part	2	 (60%,	9	Month):	Development	of	a	user-friendly	 radia;on	background	simulator	 framework		
incorpora;ng	Part	1	output	and	considering	the	specific	technologies	used	in	the	ATHENA	telescope	and	
foreseen	 instruments,	 verifica;on	 of	 all	 so`ware	 elements,	 construc;on	 of	 a	 representa;ve	 ATHENA	
geometry	model,	and	valida;on	of	the	simulator	performance	
	

•  	Part	3	(10%,	12	Month):	This	part	covers	the	maintenance	and	upgrades	of	the	developed	so`ware	

10	Ins#tu#ons/SMEs	involved:	∼	599	k	requested	!	595	k	approved	
Ac#vity	kicked-off	on	21st	March	2016	

Model	Development	Review	(end	of	Phase	1)	on	January,	18,	2017	
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The	AREMBES	consor#um	(Key	Persons).	
Name Institute/SME 

C. Macculi INAF 
S. Molendi INAF 
S. Lotti INAF 
A. Argan INAF 
M. Laurenza INAF 
M. Rossi INAF 
D. Martella INAF 
T. Mineo INAF 
A. Bulgarelli INAF 
V. Fioretti INAF 
V. Génot IRAP 
F. Pajot IRAP 
C. Jacquey IRAP 
F. Lei Radmod 
V.  Ivanchenko CERN 
P. Truscott Kallisto Consultancy 
A. Mantero SWHARD 
P. Dondero SWHARD 
B. Gianesin SWHARD 
S.A. Ibarmia Huete INTA 
P. Laurent CEA 
Tanja Eraerds MPE 
Andreas von Kienlin MPE 
D. Haas SRON 
J. Dercksen SRON 
J.W. den Herder SRON 
A. Anastasiadis NOA/IAASARS 
I. Georgantopoulos  NOA/IAASRAS 
I. A. Daglis NOA/IAASARS 

21!

It	 has	 been	 necessary	 to	 involve	 different	 skills	
from:	
•  X-ray	astronomers	
•  Geant4	developers	
•  Plasma	physicists	
•  s/w	developers	
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Geographic	distribu#on	and	WBS	

The colour is an institute/SME.!
Due to the Tasks, our proposal involve 

7 nations.!
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Organiza#on	Breakdown	Structure	

Modulus	10%	of	the	resources	allocated	to	
the	Project	Management,	we	have:	

	
•  	Part	1	(30%	resources,	9	Month)	
•  	Part	2	(60%	resources,	9	Month)	
•  	Part	3	(10%	resources,	12	Month)	

Meeting Date Location Milestone 
Kick-off T0 ESTEC T0 
PM1 End of Task 3 Italy T0 + 5M 
MDR: Model Development Review End of Task 4 ESTEC T0 + 9M 
PM2 In the course of Task 5 UK T0 + 15M 
PM3 End of Task 6 Spain T0 + 16M 
SQR: Simulator Qualification Review End of Task 7 ESTEC T0 + 18M 
PM4 In the course of Task 8 Telecon/WebEx T0 + 24M 
Final Presentation End of activity ESTEC T0 + 30M 

Minimum	group	of	mee;ngs	
requested	by	ESA	

(+	project	mee;ngs)	
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Deliverabl
e n. 

W
P 

Delivery Expected 
date 

Responsibilit
y 

Del. 0 0 Progress Reports Monthly INAF 
Del. 1 0 TN 1.3_a on User 

Requirements to G4 
T0 + 3M INAF 

Del. 2 0 TN 1.3_b on User 
Requirements to 
Simulator 

T0 + 9M INAF 

Del. 3 0 SW-4 T0 + 30M INAF 
Del. 4 1.1 TN 1.1 T0 + 9M INAF 
Del. 5 1.2 TN 1.2 T0 + 3M Kallisto 

Consultancy 
Del. 6 2.1 TN 2.1 T0 + 9M IRAP 
Del. 7 2.1 SW-1 T0 + 9M IRAP 
Del. 8 2.4 TN 2.2 T0 + 9M Kallisto 

Consultancy 
Del. 9 3.1 System Requirements 

Doc. 
T0 + 5M SWHARD srl 

Del. 10 3.1 TN 3.1 T0 + 5M SWHARD srl 
Del. 11 4.1 SW-2 T0 + 9M SWHARD srl 
Del. 12 4.1 TN 4.1 T0 + 9M SWHARD srl 
Del. 13 5.2 DJF of Simulation 

Framework 
T0 + 13M RadMod 

Research 
Del. 14 5.4 TN 5.1 T0 + 16M RadMod 

Research 
Del. 15 5.4 SW-3 T0 + 16M RadMod 

Research 
Del. 16 5.4 SUM T0 + 16M RadMod 

Research 
Del. 17 6.1 SVP for DJF (input to 

TN 6.1) 
T0 + 13M INTA 

Del. 18 6.2 TN 6.1 T0 + 16M Kallisto 
Consultancy 

Del. 19 7.1 Verification rep. on its 
activity 

T0 + 12M CEA 

Del. 20 7.2 TN 7.1 T0 + 18M INAF 
Del. 21 7.2 TN 7.2 T0 + 18M INAF 
Del. 22 8.1 Updates to TN 3.1 T0 + 24M SWHARD 

s.r.l. 
Del. 23 8.1 Updates to TN 3.1 T0 + 30M SWHARD 

s.r.l. 
Del. 24 8.1 Updates to TN 4.1 T0 + 24M SWHARD 

s.r.l. 
Del. 25 8.1 Updates to TN 4.1 T0 + 30M SWHARD 

s.r.l. 
Del. 26 8.2 Updates to TN 1.1 T0 + 24M INAF 
Del. 27 8.2 Updates to TN 1.1 T0 + 30M INAF 
Del. 28 8.5 Updates to TN 3.1 T0 + 24M INAF 
Del. 29 8.5 Updates to TN 3.1 T0 + 30M INAF 
Del. 30 8.6 Updates to TN 2.1 T0 + 24M IRAP 
Del. 31 8.6 Updates to TN 2.1 T0 + 30M IRAP 
Del. 32 8.6 Updates to TN 2.2 T0 + 24M IRAP 
Del. 33 8.6 Updates to TN 2.2 T0 + 30M IRAP 

!	Each	month	a	progress	report	to	be	sent	to	ESA	tech.	officer	

Phase	1	
closed	
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Need	of	an	upgrade?	!	CCN:	Contract	Change	No#ce	

25!

The	ATHENA	science	team	requested	to	also	probe	the	L1	orbit,	to	provide	a	comparison	betwe
en	L2	vs	L1	à	new	ac;vity	wrt	the	AREMBES	baseline	à	it	needs	of	a	CCN.	
Further,	during	the	nego;a;on	mee;ng	topics	could	be	ported	in	a	CCN.	
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h]p://space-env.esa.int/index.php/news-reader/items/AREMBES.html	

•  9	refereed	paper	(8	INAF	1st	author)	
•  1	conference	proceeding	(1st	INAF)	
•  4	talks	(2	INAF)	at	the	next	Geant4	

	Space	Users'	Workshop	(next	week)	
	
In	9	months	ac#vity	(Phase	1)	

The	TN	will	be	papers!	
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At	present,	INAF	has	several	CTP	proposal/contract	in	place	for	
ATHENA	as	PI	or	WP	leader	

27!

AREMBES	 -	 ATHENA	 Radia;on	 Environment	 Models	 and	 x-ray	 Background	 Effects	
Simulators	(C.	Macculi,	PI,	IAPS)	
	

EXACRAD	 -	 Experimental	 Evalua;on	 of	 ATHENA	 Charged	 Par;cle	 Background	 from	
Secondary	Radia;on	and	Sca]ering	in	Op;cs	(S.	Molendi,	PI,	IASF-Milano)	
	

ASPHEA	 -	Alignment	of	 Silicon	Pore	op;cs	 for	High-Energy	Astronomy	 (D.	 Spiga,	 PI,	
OABrera)	
	

SIMPOSiuM	-	Silicon	pore	op;cs	modelling	and	simula;ons	(D.	Spiga,	PI,	OABrera)	
	

LAOF	 -	 Large	 area	 high-performance	 op;cal	 filter	 for	 X-ray	 instrumenta;on	 (M.	
Barbera,	WP	leader,	UniPa/INAF	Palermo)	
	

TES	 Detector	 Development	 for	 Athena	 /	 X-IFU	 -	 Op;miza;on	 of	 a	 European	
Transi;on	Edge	Sensor	Array	(L.Piro,	C.	Macculi,	WP	leader,	IAPS)	

…but	also	on	other	projects:	NOT	exhaus#ve	list…	
CAM	-	Contamina;on	Assessment	Microbalance	(E.Palomba,	PI,	IAPS)	


