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Son Of X-Shooter

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

d’Similar’ to X-Shooter @VLT

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

aR~4,500 (3,500-6,000)

QAcquisition camera to perform
photometry ugrizY-V (3.5'x3.5%)
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Consortium

Institutes from 6 Countries

Qistituto Nazionale di AstroFisica (INAF), Italy
Department of Particle Physics and Astrophysics,
Weizmann Institute of Science, Rehovot, Israel
L Universidad Andres Bello & Instituto Milenio de T T
Astrofisica (MAS), Santiago, Chile ‘ »s

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

dQueen’s University Belfast, UK

W Tel Aviv University, Israel

Niels Bohr and Aarhus University, Copenhagen,
Denmark
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Spectroscopic follow up of transients

Classification of transients

dSupernovae (all flavours)

dGravitational Wave events

A Neutrino events

A Blazars and AGN

dNuclear transients and Tidal Disruption Events

(JGRB and FRB

dTransient X-ray binaries, magnetars, ultra-
luminous X-ray sources (NS & BH)

(JAsteroids and Comets

dYoung Stellar Objects, stellar variability,
exoplanets |

dThe Unknown S o
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Sl nergles SOXS will have 180 n/yr (for =5 yr)
~3,000-4,000 spectra/yr

A spectroscopic machine for the transient sky
J New deeper survey: Vera Rubin, PanSTARSS, DES, ZTF, ... 2
J Space optical missions: Gaia, EUCLID, ... @ T
 Space high-energy missions: Swift, Fermi, SVOM, ... :
[ Radio new facilities: MeerKAT, SKA, ...

J VHE: CTA

d Messengers: aLIGO-Virgo, KM3Net, ANTARES, ...
VERA C. RUBIN

N
-~ SKAO
OBSERVATORY

+ ®
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§
UV-VIS NIR
Spectral range 350-850 nm 800-2000 nm
Resolution (17 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 3'3”
Pixel Size 15 pm 18 um ﬂ N
Detector Scale 0.28”/pixel 0.25”/pixel Eh\
I Al
Camera , Lg :
Spectral range 360-970 nm k 1=
Detector Andor iKon M-934 1Kx1K ﬂ‘ A ‘“f
Field of View 3.5'x3.5’
Pixel Size 13 ym
Detector Scale 0.205”/pixel
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UV-VIS Spectrograph
Acquisition e * Cal. Unit Pinhole Slide
~ X\ Common ~
Camera Path Instrument c /O\
Shutter o‘
Calibration 1 ( ¢/ Calibration
Slide ~/<-—> y ) Unit
t ~N /Q'
L=
Acquisition el m Acquisition
Slide \<—> v Camera
Focus Slide
VIS VIS VIS S
Piezo AFC Slit Spectrograph
Exchanger —
NIR Il i NIR NIR
Piezo AFC : Slit Spectrograph . AN
i Exchanger
NIR ;
Focus Slide Cryo-Vacuum
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UV-VIS Spectrograph

@INAF Padova NIR Spectrograph

AIT Phase @INAF Merate

/

=S &

SPIE Astronomical Telescopes + Instrumentation, 17-22 July 2022




DI ASTROFISICA

%‘ .
LNCV 4 QUEEN'S o —
1Db TBX’] njz:l ] UNIVERSIT ‘ Turun yI_|op|sto
S OXS ’. ,Ismﬁfzm‘ - 7 WHZMANN INSTITUTE OF SCIENCE - 7 N BELFAST /l]\ v 9 ~ University of Turku

Common Path

ADCsystem  NIRftip-tilt 5y | NIRFM

Dichroic
NIR tip-tilt ~ VISEM | NIR FM () SERRERERS: o\ amsighish -5
N L\ J - - — : :
r=amy | | < |
“’ = a7 | f VIS tip-tilt
ok IS tip-tilt
NIR = N, VIS tip-ti
refocuser 8] = 18,
o6
- \ CB selector AC selector
CB selector AC selector

ArChel'OPTX @OPT”\/]AX —ASAHI SPECTRA= @ P=CCHIOUMESENRCH

Optical Precision. Optimal Outcome. OPTICS, IDEAS AND MORE
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dCollimated beam is divided
to 4 bands using 3 dichroics.

dEach band has its own
optimized disperser

¥ .@ﬂ\\
dSingle camera BN - dithroicl,
15t order dispersion, .
R~4500 at ay ;-

4 bands quasi-orders are

imaged onto a single 4kx2k = .- . . N ) s /. . .
CCD. = . - o Mirror. = =
& B | | Quasi- | Wavelength Range
Order [nm]

u 350 —439.5

. 427 - 547

Winlight System =ASAHI SPECTRA= l; 537 - 630

— ~Z Fraunhofer / 664 — 850

IOF
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UV-VlS Camera CCD vacuum chamber

dThree element catadioptric camera: all aspheric

JUsed as 4 off axis F/3.1 cameras. CCD Invar Baseplate gold plated
(1CaF2 corrector + Fused Silica Field Flattener 4 b Al -

L]
- —

- L% . =
3 =
MR ()t ‘ "
-

output

JLow CTE=>Athermal camera

S —
Corrector Aspheric

\ Mirror -

Ve

Field flattener
housing

|

Detector

Field
Flattener
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ASTROFISICA

4C Design

Spectrograph with
Collimator
Compensation of
Camera
Chromatism

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

Cross-Dispersed

— : NOZ
Richardson Gratings: [CRYSTRAN @Y OPTIMAX ~ASAHI SPECTRA= Z%ngmaraekgﬁ R ESO NGC Controller

V- VISIBLE IR SPECIALIST OPTICS

A Newport Corporation Brand
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A&G Camera

J Target Acquisition
J Secondary guiding
J Photometry

100 r.___}
m FoV: 3.5'x3.5’
: . H \ =ASAHI SPECTRA=
N N J Filters: ugrizY + V ///// A ~
3000 4000 5000 6000 wa::}:(:\qm (A?obo 9000 10000 11000 lEane @ P?CCH\OLIRESE/\RCH
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A&G Camera S NeW —owmmorwm ]
= RN u I:ri“re;s!fion & Exrlglnaﬂlnmcs 3
/?: [I/ | | \\\ : - - g
BEX2-DD => High |- \ ]
QE in a broad / N &
wavelength range | - /1 | | \
-5 \Y

‘Wavelength (nm)
Active pixels 1024 x 1024
Sensor size 13.3 x 13.3 mm
Pixel size (W x H) 13 pm x 13 pm
5 o 100,000 e
2 ]
L R e (130,000 e for BR-DD and BEX2-DD models) An d o r I Ko n M 9 3 4
Pixel readout rates (MHz) 5,3,1,0.05 1 0 2 4 1 0 2 4
Read noise 29e x
. I (13
Maximum cooling -100°C ” m px px
n
Frame rate 4.4 fps (full frame)
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Calibration Unit

QTH lamp (other side)

Integrating sphere
Penray lamps
ThAr lamp

Deuterium lamp

Calibration

selector mirror

Calibrator/pinhole selector

Fold mirror

Relay optics

¢! Turun yliopisto %
University of Turku
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