
NIRPS	co-PI’s	
NIRPS	–	“state	of	the	union”	



A	project	with	an	excellent	>ming!	

•  Science:	The	need	to	dedicate	a	substan>al	
amount	of	>me	for	follow-up	of	transi>ng	planets	

•  Science:	The	strong	interplay	with	the	upcoming	
facili>es/missions	

•  ESO	community:	jus>fica>on	to	update	La	Silla	
rather	than	closing	it	

•  Poli0cal:	the	“eminent”	Brazilian	ra>fica>on	and	
the	need	to	integrate	Brazil	with	ESO	and	its	
community	



Ini>al	ideas	

•  Fastrack instrument to	keep	the	pace	with	
space	facili>es:	built	in	3/4-years	(and	hence,	
simple	the	opposite	of	Xmas	tree-style)	

•  Transforming	La	Silla	in	a	unique	place	for	
exoplanetology	

•  Strong	Brazilian	par>cipa>on	to	learn	
technical	and	managerial	aspects	of	ESO	
projects	and	build	trust	within	the	ESO	
community	towards	future	projects.	



NTT	call	for	ideas	–	the	ideal	
opportunity	
•  NTT	call	for	ideas	(including	opera>ons)	issued	on	Feb	with	

a	deadline	March	31,	2014	
•  150	nights/year	during	5	years	
•  LoI	prepared	by	Melo	et	al.	describing	the	science	cases,	

synergies	with	the	ESO	program	and	the	top-level	
requirements	for	a	NIR	spectrograph	

•  Ini>al	core	team	already	formed	by	the	>me	of	the	LoI:	
Brazil,	Canada	and	Switzerland	

•  16	colleagues	co-signed	the	le`er:	Brazil,	Switzerland,	
Canada,	Portugal,	Spain,	UK,	Chile,	Sweden	

•  “Inclusiveness	statement”,	we	would	welcome	addi>onal	
partners	form	the	community	sharing	the	same	vision.	

•  Selected	to	answer	the	CfP	on	July	2014.		



The	way	towards	a	proposal	
•  Took	some>me	to	convince	ourselves	to	answer	the	
call	as	there	was	no	filtering	ader	the	Call	for	Ideas	

•  We	wanted	to	be	sure	that	ader	the	call	a	decision	
would	be	made	

•  Problems	to	assemble	the	technical	team	on	the	
Brazilian	side	as	the	only	partner	with	experience	in	
instrumenta>on	withdrew		

•  Preliminary	op>cal	design	done	by	Bernard	in	
November	during	his	visit	to	Natal	and	discussed	with	
Francesco	and	Claudio	

•  Core	of	the	science	case	done	by	Figueira	et	al.	
•  Submi`ed	on	Feb	13,	2015		



•  SOXS	chosen	for	the	NTT	
•  ESO	started	to	consider	to	have	a	new	
instrument	on	the	3.6-m	

•  The	approval	of	the	ra>fica>on	by	the	
Brazilian	Senate	on	May	15	gave	a	decisive	
push	to	have	NIRPS	on	the	3.6-m	

•  Le`er	received	with	the	invita>on	to	build	
NIRPS	on	May	29	

	

	

Things	changed…	NIRPS	not	selected	



Is	this	worth	the	effort…	

•  as	we	are	compe>ng	with	HARPS?	(taking	take	
instead	of	adding	>me…)	

•  as	the	whole	design	gets	complicated?	(AO	
solu>on	not	so	simple)	



A	way	forward	for	everybody	

•  ESO	could	Keep	La	Silla	open	and	renew	some	of	
the	infrastructure	benefi>ng	exis>ng	equipment	
like	HARPS	and	CORALIE	

•  The	extra>me	provided	by	a	RV	machine	in	the	
NTT	is	now	spread	over	a	period	of	5-10	years	in	
a	fully	(almost)	dedicated	“planet”	telescope	

•  Brazil	can	engage	in	a	instrumenta>on	project	
•  These	were	key	arguments	to	consolidate	Geneva	
and	Canada’	posi>ons	towards	NIRPS		
(without	them	there	in	no	NIRPS)	



The	“old”	NIRPS	
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6. Vacuum system & Cryogenics. The Vacuum vessel hosts the whole spectrograph, including the 
detector head. A vacuum is maintained at a level of 10-4 mbar and its temperature controlled to 
180 K with a stability of about 0.01K. 

 
7. Thermal Enclosure. The spectrograph will be installed inside a thermal enclosure in an onion-shell 

principle with increasing temperature stability from outside to inside. 
 

8. Electronic Hardware. The HW comprises several LCUs and associated boards to control the 
instrument functions. 

  
9. Instrument Software. Different SW components are needed to allow the control and operation of 

the instrument. 
a. Operation Preparation Software 
b. ICS/OS/DCS 
c. Data-Reduction Software 
d. Archiving Software 

Table 2: Summary of the instrument configuration 

Subsystem Parameters 

Fiber feed, HPM-mode 
Baseline configuration 

0.3” object fiber, AO-assisted feed 
0.3” sky fiber 
0.3” sim. reference fiber 

Fiber feed, IFU-mode 
 

3 x 3 square elements of 0.3”, 0.9” FOV, AO-
assisted feed 
9 x 0.3” object fibers aligned on a long slit.  

Environment T-controlled environment (17°C ±0.01°C) 
Pressure controlled instrument (< 10-4 mbar) 
Cryogenic instrument (180K ±0.01K) 

Covered spectral range 
Possible extention 

0.95-1.8!m 
2 – 2.4 µm (K-band 
0.8 - 0.95 µm (Z-band) 

Spectral resolution 100,000 

Calibration sources U-Ne lamp, Stabilized Fabry-Perot, LFC 

Detector and format Hawaii-4RG, 4kx4k, 15 or 10 µm pixels 

Sampling 3 pixels per spectral element 

 

3.3 Front End Adapter 

3.3.1 General Description 
The Front-End Adapter (NFA) of NIRPS is located at the Nasmyth focus. Its function is to feed the 
spectrograph’s fibers with the pre-conditioned stellar beam and with calibration light. A conceptual 
layout is shown in Figure 3.1.The pre-conditioning implies several tasks: 
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Figure 3.16 NIRPS Spectral Format covering from 0.9 to 1.8 µm. The rectangle indicates the detector foreseen 
for NIRPS. 

 
NIRPS main characteristics are summarized in Table 6. 

Table 6 Summary of the main spectrograph characteristics 

Wavelength coverage 950 – 1800 nm 

Resolution 100.000 

Total efficiency  Around 80% without Echelle, detector 

and fiber 

Detector 4096 x 4096 (15µm pixel) 

Sampling spectral direction From 2.3 to 3.7 pixels 

Sampling spatial direction From 2.0 to 2.3 pixels 

Inter-order [pix] From 77.4 (900 nm) to 27.1 (1800 nm) 

Dimension [mm] (optics only) 1200 x 350 x 175 

Input F/N F/9 (spectral) x F/7.5 (spatial) 

Fiber diameter (projected on slit) 45µm (spectral) x 37µm (spatial) 

Collimated beam [mm] (pupil) 80 (spectral) x 107 (spatial) 

Main disperser grating 13 mm-1, 76º 

Grating off-plane angle 4.8º 

Order numbers From 83 to 165 

Cross disperser VITRON IG-4, 22 º Prism 

Camera/Collimator focal length 573 mm 

Detector dimension[mm] 61.44 x 61.44 

Number of lenses 4 (single pass) 

2 (double pass) 

Number of mirrors 1 

Estimated price 100.000 Euros without Echelle and detector 
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3.5.3 Instrument efficiency 
The preliminary NIRPS total efficiency is given below. Based on those numbers, a SNR close to 
100 is expcted for a M3V (V=12) in 900s. Those numbers will have to be refined once the 
efficiency of the elements in the table bellow is better characterized. 
 

Optical element Efficiency@peak 
Atmosphere 0.70 
Telescope 0.70 
NFA and AO system 0.80 
Slit losses (efficiency) 0.50 
Fiber Link 0.80 
Spectrograph 0.47 
Detector  0.90 
Total  0.07 

 

3.6 Detector Unit 
The detector envisaged for NIRSP is the next generation of 4kx4k detectors, Hawaii-4RG devices, 
with 15µm pixels from Teledyne Imaging Sensors (TIS, in the USA), the same that will be used for 
other ESO projects (e.g. MOONS). 
The performance of the H4RG detectors is expected to be similar to the very successful, substrate 
removed Hawaii-2RG-18 devices. The new H4RG will have selectable 1, 4, 16, 32 or 64 output 
ports and will be compatible with the both NGC and SIDECAR ASIC controller. The new array 
will be delivered with the CdZnTe substrate removed, which effectively eliminates fringing. 
Furthermore, this process offers higher quantum efficiency at short wavelengths and the array is 
also less affected by cosmic rays, which contaminate long exposures. Within the Consortium we 
have extensive expertise in characterizing and operating near-IR detectors (e.g. ESO and UK-ATC) 
 
Table 7 shows the typical performance characteristics of the H4RG detectors, and Figure 3.17 
shows their typical quantum efficiencies. Although the performance figures vary slightly from 
detector to detector, it appears that the performance of the 1.7µm detectors is not as good as 2.5µm 
detectors, especially the QE at 0.8 µm to 1.0µm and the read noise. They are systematically lower 
for 1.7µm cut-off detectors compared to the 2.5 µm detectors. The larger lattice mismatch and the 
higher band-gap of the 1.75µm material presents more challenges than with the 2.5µm material 
when tuning detectors for high performance. A detailed trade-off between these options will be 
performed during the Phase-A study, which will also determine the operating temperature of the 
detector and the bench. 
 



Financial	situa>on	
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Chapter 1: Financial Plan 
 

1.1 Capital costs 
 
Table 1 summarizes the capital costs associated to the construction of NIRPS. FTE estimate is based on the 
ESPRESSO project. The total number of FTEs needed per WP is given. A detailed usage of FTEs will per 
WP and per project phase will be given in Phase A. According to this estimate, the project would require 
around 60 FTEs over a period of about 4 years. Operations are not included and are discussed in the next 
session. 

Table 1 Capital cost estimate of the NIRPS project excluding operations 

WP Item FTE Estimate 
(Integrated over the project) 

Capital Cost 
(k€) 

1000 Project Management 2.0  
2000 System Engineer 2.0  
3000 Software System Engineer 1.0  
4000 Science Matters 3.0  
7000 Front-end + AO 

Calibration Unit 
3.0 
1.5 

500 
200 

8000 Spectrograph Mechanics 3.0 200 
9000 Spectrograph Optics 1.5 800 
10000 Fiber-link 2.5 300 
11000 Detector Unit 

Controller + Cryostat+ Dewar 
3.0 
3.0 

1000 
300 

12000 Vacuum & Cryogenics 9.0 300 
13000 Thermal system 3.0 200 
14000 Software OS/ICS 3.0 5 
15000 Maintenance Software 0.2 5 
16000 DRS 3.0 5 
17000 Observations Preparation 2.0 5 
18000 Electronics 9.0 100 
18500 
19000 
19500 

System AIV 6.0 100 

 Total Phase A to E 60.7 4020 
 Travel & Transportation  100 
 General Travel  300 
 Transportation 1.0 50 
 Installation 0.1 15 
 Total Project without operations 61.8 4485 
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1.2 Operating costs 
 
As part of the agreement with ESO, the NIRPS consortium is willing to be responsible for the full operation 
of NIRPS for a period of at least 5 years. Two operations scenarios are considered, a classical visitor mode 
where the observer is physically at La Silla (on-site) and a second option based on remote access. 
 
Securing NIRPS observations 
 
In terms of costs, the classical on-site operation scheme is extremely expensive, with an annual cost close to 
90k€/year (travelling and logistics costs only from Natal to La Silla). If operations are done in cooperation 
with the Chilean partners, the cost drops to 40 k€/year due to the much lower cost of the trip from Santiago 
to La Silla. Still the preferred solution is to operate NIRPS remotely from Natal with only a few classical 
shifts done on-site. This brings the cost of operation to below 10 k€/year (travelling and logistics). 
 
Observations are foreseen to be carried out by science post-docs hired by the Physics Department of the 
UFRN. For the classical on-site visitor mode, 5 post-docs are needed to set-up a proper turno system similar 
to the one running on Paranal with a one-week turno, a week off and still securing 50% of the post-doc to 
his/her own science. The remote system allows the reduction of this number to 3 fellows and alleviates the 
have burden associated with regular travelling. 
 
Data processing 
 
Processing of NIRPS data would require another 2 post-docs (at 50%-level). They would be in charge of 
processing the raw data, producing radial velocities and to return the reduced frames to the ESO archive.  
 
Thus, operations will require 2.5 FTE/year (50 k€/year) plus 10 k€/year for travelling. The set-up of the data 
center and remote console is estimated around 50 k€. 

1.3 Foreseen funding 
 
All co-PIs have secured funding for the activities related to Phase A, namely, study of the different sub-
systems of NIRPS, proto-typing the AO sub-system, and to produce the documentation require by the end of 
Phase A, namely, the Preliminary Design Review reports. Funding to cover phase B-E have not yet been 
secured. Those will subject to funding requests by the co-PIs and co-Is to their respective national agencies. 
A best-effort (and yet realistic) projection of how much can be obtained by each partners is given below. 
These values match the cost breakdown per WP. This gives confidence that the NIRPS project is financially 
viable. 

Table 2 Summary of project funding in million EUROS (M€) 

Brazil 1.0 M€ 
Canada 0 – 4.5 M€  
Portugal 0.2 M€ 
Spain 0.5 M€ 
Sweden 0.2 M€ 
Switzerland 1.0 M€ 
UK 1.0 M€ 
Total 3.9-8.4M€ 

 



THE	AGREEMENT	SO	FAR	



The	agreement	so	far	

•  July	15.	Discussion	with	Tim	(ESO	DG)		followed	
by	a	mee>ng	with	Luca	on	the	spirit	of	the	
agreement	and	the	way	forward	to	NIRPS	
bringing	benefits	for	both	par>es	

•  July-August	15.	First	(internal)	drad	wri`en	by	
PI’s	

•  August	15.	Itera>on	with	Luca	in	Natal.	First	ESO	
drad	produced	

•  Since	then	many	itera>ons	back	&	forth	with	
some	remaining	hard	points	(see	below)	



Key	elements	of	the	agreement:	
Consor0um	takes	care	of	everything	
•  The	consor>um	is	in	charge	of	everything:	
design,	construc>on,	opera>ons	and	
maintenance	of	NIRPS	during	the	dura>on	of	
the	agreement	

•  Set	to	be	ini>ally	of	5	years	renewable	for	
another	5.	

•  The	consor>um	will	receive	145	nights/year	of	
GTO	on	the	3.6-m	(HARPS	or	NIRPS)	during	5	
years.	



Key	elements	of	the	agreement:		
Fast	track	approach	
	
•  The	project	structure	is	simplified,	i.e.,	the	
reviews,	milestones	and	progress	mee>ngs	are	
organized	by	the	consor>um	with	par>cipa>on	of	
ESO		

•  much	lighter	then	in	the	VLT-type	contracts.	
Jus>fied	by	the	speed	of	the	science	case,	the	
size/simplicity	of	the	project	and	the	of	the	
interface	of	La	Silla	(telescope	and	HARPS)	

•  Schedule	and	top-level	requirements	and	
simplified	SOW	have	been	agreed	



Schedule	



Key	elements	of	the	agreement:		
Top-level	requirements	are	stated	
•  The	spectrograph’s	spectral	range	must	cover	the	Y,	J,	H	bands	
•  Op>onally,	the	spectrograph’s	spectral	range	can	be	extended		to	the	Z	and/or	the	

K	band.	
•  Op>onally,	the	K	band	can	include	a	polarimeter.	
•  The	total	efficiency	at	blaze	peaks	(including	atmosphere,	telescope	and	slit	losses	

for	a	1arcsec	seeing	in	V	band)	in	the	mandatory	spectral	bands	shall	be	at	least	of	
6%.	

•  A	spectral	resolu>on	of	at	least	R	=	80’000	must	be	achieved.	
•  Spectroscopic	fidelity	and	stability	is	a	main	objec>ve.	A	resolved	spectroscopic	

line	shall	be	reproduced	with	a	precision	of	1/100	of	the	local	con>nuum	and	a	
repeatability	of	1/1000	of	the	local	con>nuum	when	not	limited	by	photon	noise.	

•  The	NIRPS	RV	precision	(ader	calibra>on	and	data	reduc>on)	must	be	be`er	than	
1m/s	over	short	and	long	>me	scales	(years)	,	in	order	to	execute	coherent	and	
long-las>ng	programs.	

•  The	opera>ons	must	be	organized	in	an	efficient,	flexible	and	reliable	way	in	order	
to	op>mize	the	scien>fic	output.	The	reference	shall	be	HARPS.	

	



Top-level	requirements,	cont’d	
•  NIRPS	and	HARPS	should	be	able	to	be	operated	independently.	
•  By	no	means	the	presence	of	NIRPS	and	its	sub-systems	should	pose	a	threat	to	HARPS	

performance	and	stability.	
•  Given	the	above,	at	best-effort	basis,	simultaneous	observa>ons	with	HARPS	and	NIRPS	shall	be	

made	possible	on	the	same	target.			
•  NIRPS	shall	make	use	of	VLT	standard	components	and	instrument	sodware	as	far	as	reasonable.	

Should	this	not	be	the	possible,	well-documented	or	commercial	products	should	be	added.	
•  NIRPS	shall	comply	with	the	3.6-m	telescope	interface	requirements	and	with	the	VLT	data-flow	

system.	
•  The	online	pipeline	and	the	data	reduc>on	package	shall	provide	the	required	radial	velocity	

precision	and	spectral	fidelity.	The	online	pipeline	shall	be	able	to	process	one	typical	night	(series	
of	15	min	exposures)	in	real	>me.		

•  The	instrument	must	be	safe	for	people	and	to	avoid	damaging	itself	or	other	equipment.	
•  For	standard	observa>ons,	no	night	calibra>ons	shall	be	needed	to	reach	the	performances	

specified.			
•  Necessary	documenta>on	should	be	provided	by	the	Consor>um	at	PAC	(or	at	a	later	date	if	

mutually	agreed	by	the	par>es)	with	the	aim	of	allowing	ESO	to	operate	and	maintain,	disassemble	
and	re-assemble	the	instrument	for	a	period	ader	the	termina>on	of	this	MoU	

	



Hard	points:	
ESO	obliga0ons	
•  ESO	is	willing	to	pursue	opera>ons	of	the	3.6-m	telescope	beyond	

the	dura>on	of	the	present	agreement,	dedica>ng	a	large	frac>on	
of	the	telescope	to	exoplanet	science	including	a	substan>al	and	
sustained	effort	for	the	follow-up	of	space	missions	in	the	field	with	
par>cular	emphasis	on	ESA	missions.	The	exact	defini>on	of	the	
foremen>oned	frac>on	is	to	be	decided	by	ESO	considering	the	
scien>fic	priori>es	of	the	par>es	at	the	moment	of	the	Provisional	
Acceptance	in	Chile.	

•  ESO	will	grant	full	access	and	assign	the	Cassegrain	Cage	and	the	
Coudé	room	east	to	the	NIRPS	consor>um.	

•  ESO	will	maintain	its	open-sky	policy	so	that	the	Canadian	
astronomical	community	can	have	access	to	both	HARPS	and	NIRPS	
in	non-GTO	>me	through	the	standard	ESO	proposal	process.				



Hard	Points	#2	

•  General	Condi0ons.	Comprehensive	document	
regula>ng	complex	commercial	rela>ons.	Applicable	
parts	were	added	to	the	agreement.	

•  PI	affilia0on.	The	centralized	PI-model	is	not	applicable	
here.	We	need	all	3	co-PIs	to	provide	support	to	the	
agreement	&	PI	will	move	to	Brazil	whenever	possible	
(second	half	of	2016/beginning	of	2017)	

•  GTO	expenses.	We	ask	ESO	to	cover	travel	costs	during	
GTO	runs.	

•  Instrument	property	in	case	ESO	changes	plans	about	
La	Silla	(closing	it)	



Next	steps	

•  ESO	has	the	latest	version	of	the	agreement	
•  To	be	discussed	with	Luca	in	Feb	1st	in	
San>ago	

•  Hard	points	also	briefly	discussed	with	Tim	


