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Outline

The SOXS Instrument @ INAF-OAPD…



La Silla vs Padova

The SOXS Instrument @ INAF-OAPD…



SOXS in numbers

UV-VIS NIR

Spectral Range 350 - 850 nm 800 - 2000 nm

Resolution (1” slit) >3600 (˜4500 avg) 5000

Slit Widths 0.5”, 1”, 1.5”, 5” 0.5”, 1”, 1.5”, 5”

Slit height 12” 12”

Detector e2V CCD44-82 2k x4k Teledyne H2RG 2k x 2k

Pixel Scale 15um 18 um

Detector Scale 0.28”/pixel 0.25”/pixel

Acquisition Camera

Spectral Range 360 - 970 nm

Filters SDSS u, g, r, i, z, LSST y, and VIMOS V

FoV 3.5” x 3.5”

Detector Andor iKon M-934 1k x 1k

Pixel Scale 13um

Detector Scale 0.205”/pixel
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SOXS subsystems



SOXS subsystems

NTT Rotator Simulator



Common Path

• Receives the F/11 beam from the telescope and feeds the spectrographs with an 
F/6.5 beam





Mounting to the Flange using Kinematic Mounts

Kinematic Mounts



UV-VIS Spectrograph



UV-VIS Cryogenic System
๏ A Continuous Flow Cryostat (CFC) is used to cool down the 

CCD. 

๏ The CFC together with the detector head makes the UV‐VIS 
cryostat.

CFC	principle:			1.	LN2	storage	tank,	2.	De-pressuriza<on	valve,	
3.	Manometer,	4.	Over-pressure	valve,	5.	Liquid	nitrogen	level	
gauge,	6.	Vacuum	insulated	transfer	line,	7.	Radia<on	shield	
heat	exchanger,	8.	Cooling	heat	exchanger,	9.	Gas	heater,	10.	
Bypass	valve,	11.	Regula<on	valve.	



UV-VIS Cryogenic System



NIR Spectrograph



NIR Spectrograph 

Cryocooler



Closed-Cycle Cryocooler

Single-stage Cold Head 
COOLPOWER 250 MD 

Compressor unit 
COOLPAK 5000i



Acquisition Camera

Andor iKon M934 
(CCD sensor BEX2-DD)



Calibration Unit

Th-Ar lamp 
(Green Scientific)

Deuterium lamp 
(Hamamatsu)

NeArHgXe  
Penray lamps 

(Newport)

QTH lamp  
(Osram)



Where We Started …



Mounting the SOXS Flange



Corotator Holding Structure



Common Path Mounting



Mounting the Calibration Unit (old)



Mounting the Acquisition Camera



Cabinets and Cable Chains



Corotator co-rotating…



Finally everything together…



Now, some UVVIS spectra …

1” slit, ThAr arc lamps with DIT of 300s

Multi-Pinhole, ThAr arc lamp with DIT of  300s



UVVIS Resolution



UVVIS Flexure



And NIR spectra …

QTH continuum lamp with 0.5” slit and 5s exposure time



And NIR spectra …

Arc lamps (Ar, Ne, Hg, & Xe) with 0.5” slit and 15s exposure time



NIR Resolution



NIR Flexure

Measured flexure of the NIR alone (top) and NIR+CP (bottom)



Cryo-Vacuum System

✦ UVVIS : Continuous Flow Cryostat (CFC) - liquid Nitrogen  
✦ UVVIS CCD cools down to 160K  
✦ NIR : Closed Cycle Cryo-Cooler - Helium gas 
✦ NIR vessel cools to 145K and detector to 40K



Instrument Control Electronics



Instrument Control Electronics



Instrument Control Software



Data Reduction Software

Quality control plot for the NIR Multi-Pinhole frame

Spectral resolution estimated for a 0.5” pinhole NIR spectra

All the spectral orders extracted from the NIR flat QTH calibration spectrum



SOXS Platform



AIV @ La Silla



SOXS timeline

Date Activity

June 2014 ESO Call for New Instruments at NTT

February 2015 Proposal Submission

May 2015 SOXS selected by ESO (out of 19 proposals)

October 2016 - July 2017 INAF approval + PDR phase

August 2017 - Sept 2018 FDR Phase

October 2018 - February 2022 Procurement, Sub-system AIVT (delay due to Covid-19)

March 2022 Integration Started

March 2022 - July 2024 Integration & System level tests

July 2024 Preliminary Acceptance Europe start

November 2024 PAE complete and start packing

December 2024 Shipping SOXS to La Silla, Chile

January 2025 AIV @ La Silla

March 2025 Commissioning Start



The SOXS Instrument @ INAF-OAPD



Extra Slides



Shipping and AIV @ La Silla



Summary

๏ SOXS is a Single object spectrograph offering 
simultaneous spectral coverage in UV-VIS and NIR, with 
imaging capabilities in the visible. 

๏ It will be a precious facility for the spectroscopic follow-
up of transient sources. 

๏ SOXS installation, commissioning, and science 
verification will be in the year of 2024.



Mounting the UVVIS Spectrograph on the SOXS Flange

Thanks



SOXS Consortium 

๏ INAF - Common Path sub-
system, NIR-spectrograph, 
control software and electronics, 
vacuum and cryogenics, 
detector control. 

๏ Weizmann Institute of Science - 
UV-VIS spectrograph 

๏ Universidad Andres Bello & 
Instituto Milenio de Astrofisica - 
Acquisition Camera sub-system 

๏ Turku University - Calibration Unit 
sub-system 

๏ Queen’s University -Data 
reduction



Common Path Alignment



Common Path Alignment



Common Path Alignment



Integration and Testing



Integration and Testing



Integration and Testing



Integration and Testing







History (more recent)
ESO call for new instruments at NTT (06/2014) 

Proposal submission (02/2015) 

SOXS selected by ESO (05/2015) out of  19 

Project	Phase Start End Dura2on
Preliminary	Design 08/2016 07/2017 12	months
Final	Design 08/2017 10/2018 14	months
MAIT 11/2018 11/2022 48	months+COVID
PAE 12/2022 02/2023 3	months
Commissioning	&	SV	&	PAC 03/2023 09/2023 6	months
Opera2ons	&	GTO 2023 2028

Signed MoU INAF-ESO
Signed MoU INAF-Partners



SOXS block diagram





UV-VIS Cryogenic System

The	cold	finger	of	CFC.
The	thermal	
connec<on	from	
CFC	to	CCD.

Sec<on	of	the	UV-VIS	
cryostat	showing	the	
thermal	connec<on.



Closed-Cycle Cryocooler



Common Path Alignment Tools

Portable Coordinate Measuring Machine
Characterized CMOS detector

10cm diameter (aluminum) mirror



๏ Single object spectrograph offering simultaneous spectral coverage in 
UV-VIS (350-850nm) and NIR (800-2000nm) with an average R ~ 4500 
for an 1” slit.  

๏ Can perform photometry in 360-970nm (ugVrizY) (3.5’ x 3.5’, 0.2”/pixel). 

๏ Final destination: Nasmyth platform of the 3.58m ESO New Technology 
Telescope (NTT) at the La Silla Observatory in the Southern part of the 
Chilean Atacama Desert. 

๏ Designed to observe all kinds of transients and variable sources. 

๏ SOXS consists of 5 sub-systems - CommonPath (CP), Calibration unit 
(CU), Acquisition Camera (AC), UV-VIS spectrograph, and the NIR 
spectrograph.

What is SOXS?



Solar System

Galactic

Science with SOXS

ExtraGalactic 

๏ Classification 

๏ Super Novae 

๏ Gravitational Waves EM counter parts 

๏ Tidal Disruptive Events & Nuclear transients 

๏ Gamma Ray Bursts and Fast Radio Bursts 

๏ Blazars & AGN 

๏ X-ray binaries & magnetars 

๏ YSOs & Stars 

๏ Novae, Cataclysmic Variables, & White Dwarfs 

๏ Astroids & Comets 

๏ Unknown



SOXS Consortium 

๏ Istituto Nationale di AstroFisica 
(INAF) - Italy 

๏ Weizmann Institute of Science - 
Israel 

๏ Universidad Andres Bello & 
Instituto Milenio de Astrofisica, 
Chile 

๏ Turku University, Finland 

๏ Queen’s University, UK 

๏ Tel Aviv University, Israel 

๏ Niels Bohr & Aarhus University, 
Denmark



Common Path

• Receives the F/11 beam from the telescope and feeds the spectrographs with an 
F/6.5 beam



Common Path Alignment



Common Path Alignment Verification
• CP exit beam position, tip-tilt, and focal number



Common Path Alignment Verification
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Integration and Testing



Integration and Testing



Integration and Testing

ThAr Arc lamp spectraContinuum source spectra


