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SOXS

Single-object wide band 
spectrograph from U to H 
band @ESO-NTT 350-2000 
nm
’Similar’ to X-Shooter @VLT
Two arms (VIS + NIR) with 

partial overlap around 800 
nm to cross-calibrate spectra

R~4,500 (3,500-6,000)
Acquisition camera to 

perform photometry ugrizY-V 
(3.5’x3.5’)

ESO La Silla (LPO)
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SOXS
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 arcsec 0.5 - 1 - 1.5 - 5 arcsec

Silt height 12 arcsec 12 arcsec

Detector e2V CCD44-82 2Kx4K Teledyne H2RG 2Kx2K

Pixel Size 15 µm 18 µm

Detector Scale 0.28’’/pixel 0.25’’/pixel

Camera
Spectral range 360-970 nm

Detector Andor iKon M-934 1Kx1K

Field of View 3.5’x3.5’

Pixel Size 13 µm

Detector Scale 0.205’’/pixel
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SOXS

NTT Now (SOFI Side)
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SOXS

Common Path

UV-VIS Spectrograph

NIR Spectrograph

Acquisition
Camera

Calibration
Unit
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SOXS

Common Path
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SOXS

Common Path
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SOXS

Common Path
 All optics available but ADC (Archer

OpTx)
 Available optics glued on supports
 System moved from INAF-Merate 

to INAF-Padova
 Pre-alignment completed
 Control system (HW @INAF-

Capodimonte + INS @INAF-Padova) 
ready, to be integrated & tested

 Pending activities are in Italy and 
US (Archer OpTx)
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SOXS

UV-VIS: Multi-Imaging Transient 
Spectrograph 

Quasi-
Order

Wavelength Range 
[nm]

u 350 – 439.5
g 427 - 547
r 527 - 680
i 664 – 850

Collimated beam is divided to 
4 bands using 3 dichroics.
Each band has its own 

optimized disperser 
Single camera 
1st order dispersion,            

at .
4 bands quasi-orders are 

imaged onto a single 4k×2k 
CCD.
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SOXS

Dichroics & Folding Mirrors

OAP

Gratings

Feed

Camera

13



SOXS Consortium Science Meeting,  24 November 2020

SOXS

Gratings from IOF Fraunhofer
AVG > 85% 
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Dichroic
Throughput > spec

Feed
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SOXS

Three element catadioptric camera: all aspheric
Used as 4 off axis F/3.1 cameras.
CaF2 corrector + Fused Silica Field Flattener
Low CTE=>Athermal camera

UV-VIS Camera

CCD 
Baseplate

Dummy 
CCD

Field flattener 
housing

Thermal link

CCD Invar Baseplate 
gold plated

CCD vacuum chamber
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SOXS

VIS Spectral Format

Efficient use of detector
Large separation 

between quasi orders: no 
overlap/leak between 
orders.
No inherent curvature –

linear trace, easy data 
reduction.

4 quasi orders images along the long axis of the detector

16



SOXS Consortium Science Meeting,  24 November 2020

SOXS

VIS Detector E2V CCD44-82
Detector CCD44-82
Chip type Thinned back 

illuminated
Pixel size 15 µm
Area (pixels) 2048 x 4096
Area (mm) 30.7 x 61.4
QE at 500 nm 90%
Coating yes
Flatness Better than 20 µm 

peak to valley
Peak signal 200 K e-/pixel
CTE 99.9995%

ESO NGC Controller
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SOXS

UV-VIS Spectrograph
 Optics of the feed available @Weizmann

Institute
 Optics of the camera under production 

(Winlight, France)
 Control system (HW @INAF-Capodimonte 

+ INS @INAF-Padova) ready, to be 
integrated & tested

 Vacuum & Cryogenics under development
@INAF-Catania (waiting for few ESO items)

 Detector available @INAF-La Palma (TNG) 
 NGC to be shipped to INAF-La Palma (TNG) 

- so far working with NGC loaned system

 Pending activities in Israel, Italy, Spain, 
France (Winlight), Germany (ESO)
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SOXS

NIR 4C Design
Spectrograph with 
Collimator
Compensation of 
Camera 
Chromatism

Echelle
Cross-Dispersed

R ~ 5000
0.25 arcsec/px
F/3.7 camera
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SOXS

NIR Spectral Format
ORDER FSR MIN WL BLAZE WL MAX WL

11 0.159 1.674 1.754 1.834
12 0.134 1.541 1.608 1.675
13 0.114 1.427 1.484 1.541
14 0.098 1.329 1.378 1.428
15 0.086 1.244 1.286 1.329
16 0.075 1.168 1.206 1.244
17 0.067 1.102 1.135 1.168
18 0.06 1.042 1.072 1.102
19 0.053 0.989 1.016 1.042
20 0.048 0.941 0.965 0.989
21 0.044 0.897 0.919 0.941
22 0.04 0.857 0.877 0.897
23 0.036 0.821 0.839 0.857
24 0.034 0.787 0.804 0.821

• 15 Orders
• 0.787-2.009 m
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SOXS

NIR Cryogenics
Nr Component Reference Supplier
1 Compressor COOLPAK 6000 HMD 842015V0001 Leybold
2 Cold Head COOLPOWER 250 MD 840000V6002 Leybold
3 Connecting cable compressor to COOLPOWER 20m 842112 Leybold
4 Temperature sensor PT100 PT-103-AM Lake Shore
5 Detector temperature sensor DT670 Lake Shore
6 Heaters (detector & optical bench) MP820 (50 ) Caddock
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SOXS

Vacuum & Cryogenics
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SOXS

NIR Spectrograph
 Vacuum Vessel ready @INAF-

Merate, under preliminary tests
 All optical elements available but Al 

mirrors and collimator lens. Forced
to change vendor - about 7 months
delay.

 Control system (HW @INAF-
Capodimonte + INS @INAF-Padova) 
ready, to be integrated & tested

 Vacuum & Cryogenics under 
development @INAF-Catania 
(waiting for few ESO items)

 Detector delivered
 NGC to be shipped to INAF-Rome
 Pending activities in Italy, 

Netherlands (Astron - NOVA)
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SOXS

A&G Camera
- Target Acquisition
- Secondary guiding
- Photometry 

Filters: ugrizY + V
FoW: 3.5’x3.5’
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SOXS

BEX2-DD => 
High QE in 
a broad
wavelength
range

High frame rate
Low RON

Andor iKon M934 
1024x1024
13µm/px 0.205 “/px
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SOXS

Acquisition & Guiding Camera
MAS responsibility (Chile)
Many parts delivered (detector, filters, motors, mirror)
Missing Optics still under manufacturing (INAOE, Mexico –

stopped working for months; now open again)
 Control system (HW @INAF-Capodimonte + INS @INAF-

Padova) ready, to be integrated & tested
 Final integration planned @INAF - Padova
 Pending activities in Mexico, Chile, Italy
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SOXS

Calibration unit
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SOXS

Calibration unit
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SOXS

Calibration Unit
 Assembled @Turku University
 INS @INAF-Padova ready, to 

be integrated & tested
 Electronics ready, in test 

phase
 Soon fully ready (plan: 

November) then shipped to 
INAF-Padova

 Pending activities in Finland
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SOXS

Electronics
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SOXS

Instrument Software
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SOXS
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SOXS
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