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Son Of X-Shooter
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Single-object wide band
spectrograph from U to H band
@ESO-NTT 350-2000 nm

L)’Similar’ to X-Shooter @VLT

1Two arms (VIS + NIR) with partial
overlap around 800 nm to
cross-calibrate spectra

2 R~4,500 (3,500-6,000)

2 Acquisition camera to perform
photometry ugrizY-V (3.5'a FoV)
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Consortium

Institutes from 6 Countries

] Istituto Nazionale di Astrofisica (INAF), Italy
leading Institute (PI: Sergio Campana)

(] Department of Particle Physics and Astrophysics,
Weizmann Institute of Science, Rehovot, Israel

] Instituto de Alta Investigacion, Universidad de
Tarapaca, Chile

(d FINCA - Finnish Centre for Astronomy with ESO &
Turku University, Turku, Finland

( Queen’s University Belfast, Oxford University, UK

 Tel Aviv University, Israel

] Niels Bohr and Aarhus University, Copenhagen,
Denmark
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.
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SOXS@INAF

OA Brera

(Principal Investigator, Instrument Scientist, WP: Mechanics, Scheduler, ETC)
OA Capodimonte

(Project Manager, WP: Electronics)

OA Padova

(System Engineer, WP: AIT, Software)

OA Arcetri

(WP: Acquisition Camera)

OA Catania 7 Structures

(WP: Optics, Cryogenics) ~ 100 people

OA Roma (including contributions to the
(WP: NIR Spectrograph) Science Board, Science WGs,
TNG Operations)

(WP: UV-VIS Detector)
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UV-VIS NIR
Spectral range 350-850 nm 800-2000 nm
Resolution (1” slit) [>3600 (=4500 avg) 5000
Slit widths 0.5-1-1.5-5arcsec 0.5-1-1.5-5arcsec
Slit height 12 arcsec 12 arcsec
Detector e2V CCD44-82 2Kx4K  [Teledyne H2RG 2Kx2K
Pixel Size 15 um 18 ym
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 squared
Pixel Size 13 pm ! /
Detector Scale 0.205”/pixel
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AFCH
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AFC2 NFOC NISE NIR
X:1000.3 ¥:999.7
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UV-VIS Spectrograph

Collimated beam is divided to
4 bands using 3 dichroics.
JEach band has its own D\
optimized disperser AN
Single camera Rae— o
15t order dispersion,

" r-i dichreic )
- - Mitror

R~4500 at a ;.
(14 bands quasi-orders are S N . < *;
imaged onto a single 4kx2k e N L minor. |8
CCD. e — Quasi- | Wavelength Range
Order [nm]
u 350-439.5
TN )
S b o 427 - 547
% 17‘[23 TDX _] TDZJ Winlight System =ASAHI SPECTRA= ? 57 - 680
22 WEIZMANN INSTITUTE OF SCIENCE == .
N— Z Fraunhofer ' 664 — 850

IOF

Giornate RSN4, 2026



3

&l Turun yliopisto
e University of Turku
TEL AVIV UNIVERSITY

V4 QUEEN'S n

»2€] UNIVERSIT
¢ BELFAST

iarasivaraiinis

¢ 88 WEIZMANN INSTITUTE OF SCIENCE

INAF

ISTITUTO NAZIONALE
DI ASTROFISICA

e SOXS @
-
UV-VIS Spectrograph
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%3 SOXS

4C Design

Spectrograph with
Collimator Compensation
of Camera Chromatism
Echelle Cross-Dispersed

R ~ 5000, 0.25” /px
F/3.7 camera, H2RG + NGC | |

4

INAF | .
‘ ISTITUTO NAZIONALE “ VR Z(;Oi

& DI ASTROFISICA Richardson Gratings’ '/@RYSTRAN @ OPTIMAX i/.\SAHI SPECTRA: FFICINASTELLARE

. §
UV - VISIBLE * IR SPECIALIST OPTICS OUR WORLD, YOUR SPACE | = Yan

A Newport Corporation Bra:
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NIR Spectrograph

Flat (halogen lamp)

Resolution measured via 1.0" slit arc-lamp frame

1200 1400 1600 1800
wavelength (nm)
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Andor iKon M934 1024x1024
13um/px 0.207 “/px

 Target Acquisition Filters: ugriz¥ +V

3 Photometry FoV: 3.5’
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SOXS Status - @wsxs - X

SOXS State:| ONLINE || idle |op. mode:[  NORMAL ICOFBs[ ok ] @ File Std. Options

e S0XS Status NIR - Near Infrared Spectrograph
Imaging and Spectroscopy \ NIR Sensors \ Other Sensors \ Piezo and Calibration\ S Ins Mode| Undefined || |NIR [ONLINE | LCU-SIM | idle |
r |acfw |0NLINE H S IM || HD HD oo | S0S%-u = | | = | Eh " ONLIHE " SIM H CLOSED o | OA State] LOADED \ Exposure | inactive | DIT [ 5.00]
— Substate idle Remaining 0 |NDIT[ 1 |
1 [cups [oNLINE | (5T | [£ |Ere0] e — N | - [ath o Jowr o [isT| Fore 1| oRE] aFc [ToabED [0 ] x| 0 ¥[ 0|
i [cals [onLIng |[s1m]| |lo o.oo | caib 4 [ deut Jownmwe [stM| orr | OFF —| Tes NFOC | LOADED [HW |  FaIL  [99899]
T |acqs |Ol-ILIlle H STM H HD HD.DD | Spectroscopy — = | neon " ONLINE || 5IM H OFF ‘ OFF _-| State | C}I‘-ILIHE Tracking| ENABLED H NISE [STANDBY [51 | [0 ]
4 [ argo |[ownimE [s1m| oFF | OFF | Sbstate| TDLE | i I
I [vise [ONLINE |[51M |[Blank |[o o.oo0 | sitos —~ | Access [ TGNORE | DEC|-795221 276 |VIS - Visible Spectrograph
i [nise [onLINE |[s1M|[s1it 0.5 | | = sigasee =R & o | o | e cn Lov i) vis  [OnninE [ mw-siM [ idle |
_ | merc || ONLIHNE || SIM H OFF ‘ CEE = | Shutter and calibration slides Exposure 1 oI | 0.00]
[ afoc [onLINE [sin] [E | -
[ thar [onLimE [simM]| oFF | OFF —| INSH [ LOADED |HW | CLOSED | Remaining | 0  [NDIT[ F |
- [ nfoc [oNLINE [s1n | o |_mm_ ] _[afet [omnamg |[s] | [| | CALS [LOADED [HW |  FAIL |12z |||AFC1 [LoaDED [HW | X[ 0 VY[ 0 |
A[adet Jlontine |[sM][ oFF | 0.0 [ 0.0 | oOFF | | Mode| Rer | set| 0.0 || 0.0 | CUPS [LOADED [mw | FAIL [ 16 |||ADCI ; LOADED }I—IW } ERROR
| ade? ||ONLINE || S1M OFF 0.0 0.0 OFF I ADC2 | STANDBY |5IM STANDING
|a k “ H ” ” | J _.I REF _‘l Cur‘ 1z.3 | ‘ 56.8 | Calibration Lamps Sensors VISE [STANDBY \SIM ‘ [ 2 ‘
W [crot |oNLINE |[sIM|| oN | Activeld Faultid Standstil[d Touched|T
A [afcz J[onLIng |[s1] | | | GTH [ TOADED |HW [OFF ||| CvTsP[2.49] TECH [ONLINE [51m] IDLE
Mode[ REF | Set| 0.0 |[ 0.0 ] DEUT [ LOADED |[HW [OFF ||| CVTST[ 2.49]
ACQ - Acquisition Camera
REEE =N o [T e NEON [ LOADED [HW [OFF ||| CPTST350.0( e —
S \M@ S ACQS | LOADED [HW | FAIL [106 |
= —IM*@ CRNF? ACFW [ LOADED [HW | 571151
Command Feedback Window _ Options | MRS T EEN [ER R || SRS AFOC | LOADED [HW |  FaIL |54671]
14:39:45 SIMULAT > REPLY/ L Successfully put device: CROT in requested mode Unlelz [@@ G 7 7 =
14:39:51 ONLINE > INVOKED "-function crot'
14:39:52 ONLINE > REPLY/ L OK - e
1 Tl
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Avalaible:https://soxs-etc.brera.inaf.it/

Operational (continuously refined using on sky commissioning data)

Pipeline extensively tested first with XSH and now with SOXS data
It works with full automation (data are reduced as soon arrive on
the workstation)

Installed in La Silla
Code available here https://github.com/thespacedoctor/soxspipe
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Spectroscopic follow up of transients

Novae and cataclysmic variables 0/
Young Stellar Objects, stellar variability, exoplanets_
Asteroids and Comets

The Unknown

. L1o¥®

] Luminous red novae
Classical novae

L ] i 18
V1309 5co 10

A Classification of transients ] o - G

(1 Supernovae (all flavours) o Superuminos

(1 Gravitational Wave and neutrino events | el L

O GRB and FRB

 Blazars and AGN . shegons - .

3 Nuclear transients and Tidal Disruption Events g‘f‘ 'i . wremane S ’;

O Transient X-ray binaries, magnetars, ultra - o e . e 12
-luminous X-ray sources (NS & BH) 5 -2 s oM

I W e

u

u

u

’H‘:‘l:] IDI 103
Characteristic timescale (days)
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A spectroscopic machine for the MW and MM transient sky
New deeper survey: Vera Rubin, LAST, PanSTARSS, DES,
ATLAS, ZTF

Space optical missions: Gaia, EUCLID

Space high-energy missions: Swift, Fermi, SVOM, Einstein
Probe

Radio new facilities: MeerKAT, SKA
VHE: CTA, Astri, MAGIC, LHAASO
Messengers: aLIGO-Virgo, KM3NeT

VERA C.RUBIN
OBSERVATORY

5 A y .
] g ”

Gravitational Wave Observatories

o0 OO0 O
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SOXS GTO

The SOXS consortium will have 180 nights/year for 5 years
49% of this time will be INAF (consortium) time.

There will be “open” time too (the remaining 180/nights
year), to which it will be possible to apply for through the
usual ESO call for proposals.

GTO time will be on transients (ToO observations). GTO
targets will be protected.

“ESO” time can be on non-transients sources too.

; I’ 7’ . \ - 1 B.
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SOXS Sci
cience WGs
WG Topic WG Leader WG Deputy
1 Small bodies and comets Dotto
2 Stellar variability, exoplanets and Young Stellar Pagano Alcala
Objects
3 Transient X-ray binaries, magnetars, Casella Veledina
ultra-luminous X-ray sources (NS & BH)
4 Cataclysmic variables, novae and white dwarfs Della Valle Ben-Ami
5 Supernovae Ia and thermonuclear transients Stritzinger Kotak
6 Fast and extreme transients (including SLSNe) Nicholl Arcavi
7 Intermediate luminosity transients Kotak Pastorello
8 Core Collapse Supernovae Gal-Yam Pignata
9 AGN and blazars Landoni Sbarrato
10 Tidal Disruption and Nuclear Events Mattila Arcavi
11 Gamma Ray bursts & Fast radio bursts D’Avanzo Fynbo
12 Gravitational wave and neutrino counterparts Campana Smartt
138 Classification Benetti Botticella
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SOXS Operations

SOXS will be operated on site by the ESO TIOs (Telescope
and Instrument Operators), with the remote (when
needed) support of SOXS astronomers. It will be always
available

INS
AST

At variance with other ESO instrument/telescopes, the %
schedule will be done day-by-day and can dynamically
change (even during the night) according to the
occurrence of new transients.

Scheduler developed (and tested)

A . 11
= e i
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(ASchedule is updated daily (P2 system, vOT interface with ESO
Telescope operator on site  (JWeb based app

soxs
SCHEDULER

Opened Night: 27-07-2023 30-08-2023 09:50:16 UTC el The Manager

Scheduler APP

ESO % * g
PROPOSALS ¢ [kt \ Schedule
» I :
‘)D’@/ I ro Utlnes I llllllllllll Pe Obs. Start Actions
%’.9'.' I . s |
) 1 c ! < © oz (ofaa]=]
1f~— Scheduling | !
| " : I S - ) o]a]e]=]
Local |, — algorithm - P2API r2s
| db — [ P2 database « o oooD
i
i 1 " ofa]c]=]
1 . " I e ©
Marshall I ~J  Night : ‘s O aoono
|
! manager I < o [o]ale]e]
\ I k)
([ E 3N S e ’J B Changelog v0.103 :' ° nﬂﬂa
m i, I
Science o M a rs h a I I
Team
Scheduler

Weather

ASM #» WEB INTERFACE | operator interface - X Feeders:
7 'ET d ZTF ATLAS, PanStarrs, LSST-Lasair, etc.
d TNS, Atel, GCN, etc.
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Commissioning is ongoing

= May 2025 run (done)

= June 2025 run (done)

= September 2025 run (done)

= QOctober 2025 run (done)

= November - December 2025 run (done)
= January 2026 run (done)

= End of Spring / Summer 2026 run -> towards the start of
science operations (PAC, May 2026)
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‘ 9 Announcement

I | saman New SOXS instrument ready to observe fleeting
# 3] oesensioy cosmIC events

= 16 December 2025

2000 | \ ' |
= : B
k%)
= - 4
2 |
IS i SN2025advo I

1000 [ | iy

| M”‘”W |
500 1000 1500 2000
Wavelength (nm)
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