The New Robotic Telescope - A new instrument for transient science, coming in 2023
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; , ABSTRACT \ Proposed First Light Instruments | |
}Ne are entering a new era of synoptic surveys where alerts for young transients are The first-light instruments are to be a fast readout camera, wide field camera, polarimeter and a
ncreasing at a rate faster than they can be followed up. The bottle-neck is related to spectrograph.There also exists a prd\vision for portability of instrumentati&m from the Liverpool
spectroscopic follow-up, with the problem getting worse-as surveys get wider and deeper, Telescope.\ || \ \ \|
moving towards the LSST era. To remedy this dearth of spectral follow-up we are Quilding \ \ \

a fast-slewing, fully robotic 4m class telescope on La Palma, to be known as the New

Robotic Telescope (NRT)[1]. The workhorse instrument is to be a medlum resolution, high- quh Speed photometer \ Wide fmld_ Sl l-:
throughput IFU spectrograph. Other prdposed first light instruments mclude a fast \ _ RISE/SHOC/GUFI-like - —10:0-like —
readout camera, a wide field camera and a polarimeter. The aim of belng on target 30 ~ ; ~

FOV: ~15x1%° !

seconds following an alert will allow'us to explorea previously dlfflcult to'observe FOV: ~8’
\ parameter spac\e Many areas of transient physics will be posmvely impacted by fast and EastTealioat Seeing limited over
frequent spectral follow-up of transients at early times. For example the relative frequency ~50 fps full-field
\ | of the ever-increasing zoo of exotic supernovasubtypes can be addressed and their unusual
environments probed. The new facility will work in parallel with the synoptlc surveys by B\m?dlf)‘fi\nc\l ] Broad- & narrow-
not only providing object classification, thanks to the broad spectral range to be covered, / u,g,m,n.z band (Ha + [O111])
but will also better ohserve the high velocity features in early time SN la spectra. Early

spectral observations will help to pin down contested issues like deflagration and
detonationrmodels; the single/double progenitor question and spectral evolution of rare
supernova subclasses. Other key science drivers include gravitational wave counterpart
follow-up and gamma-ray bursts. The advantages.of having a fully robotic observatory is
that both down-time and time-to-target are significantly reduced. The New Robotic ,,
\| Telescope will work in harmony with the Liverpool Telescope[2], which Is run by the same |

group and currently holds the record for targest fully robotic telescope. > /HIOIh time resolutlon polarimeter w / ‘//
The Telescope 7 _GASPor MOPTOP- like / / 'I
o ~second time resolution on e{n 4 Stokes parameters —
~O.2/% linear polarisation sensitivity for 10° cmy(ts

The New Robotic Telescope will:

Collimating Lens

Be the largest, fastest robotic

: . . ; /
telescope in the world. Telescope Wollaston :_maging == Filter \ o2 /
Be on-target and taking data within Focus Prism I = Collimator P !

30 seconds. il

Have a 4-metre primary mirror, y Light o

twice the size of the current Extraractor TE'ECDPE Lens
: i T Path .

Liverpool Telescope. Light path a : RBS Prism

M T Path
Camera

2 Inside prism
Lead astronomical outreach

projects; allowing children access

‘ | Wollaston | ol
to a 4-metre telescope. VA ' ’ | Re Im
Respond to a variety of transient Ref: [6]+[7] Wollaston = Lens

o . __ & " Prism
triggers; aiming to be first on target
to catch rapidly fading transients.

/ LN L
—— . High-throughput Integral Field unit Spectrocéph /
. _  ame e CRRRIRRY, (- 2 arm spectrograph /
The site for the NRT will be thatofthe | A* = 08 (0B | 0y Rl i Sl - 7
current Carlsberg-Meridian Telescope, Shawet 2 .::g_ Y e L L S [8]- N £/ Fomeiescope
il e ) o AR - Spectralresolutign of ~ 1000 ' |
next to the William Herschel Telesope, . e {7 i Hellbtial 2 R NT) B ik |
on the island of La Palma. Liverpool Telescope (LT) ," / o\ W Large Sicer
The Liverpool Telescope also resides—— 5 e Y Vs Q.- s
on this island, allowing transient alerts & =~ | “
to be followed up simultaneously with £ "{;:v % \ |
both robotlc telescopes \‘,- —— ,‘ N CaﬂSbEfg Meridian TE'ESCOPQ (CMT) -
' g > Planned NRT site
| \\ ' 2
N : ‘ ¥, Pseudo Sit
Science Case S - References
-Ultra-rapid (<30 seconds) spectroscopic and polarimetric follow-up of electromagnetic coun ﬂp,aFtS [1]- Copperwheat, C. M., Steele, I. A, Barnsley, R. M., et al. 2015, Experimental Astronomy, 39,119
of gravitational wave (aLIGO/Virgo) and neutrino (IceCUBE/ANTARES) sources and new radio (e.qg. [2]- Steele, lain A., Smith, Robert J., Rees, Paul C., et al. Ground-based Telescopes. Edited by Oschmann, Jacobus M.,
LOFAR/SUPERB) and high energy (e.g. SVOM, Fermi, Einstein Probe) transients. T RI0ceEd nes RLRS SRIE R0 2482 DD 619 G8R (2004)
-Rapid (<1hr) spectroscopy and polarimetry of (e.g. LSST/ZTF) supernovae (SNe) to explore the :3‘:' =
- | shock-breakout phase and find spectral signatures of the progenitor, and of recurrent novae (the 35 LR
supposed progenitors of Type la Sne). s 5]- R.M. Barnsley, H. E Jermak, I.A. Steele, R.J. Smith, S.D. Bates, C.J. Mottram, "IO:l, a near-infrared camera for the
= Liverpool Telescope", J. Astron. Telesc. Instrum. Syst 2(1), 015002 (Mar 04, 2016)
6]- Collins, P, Kyne, G., & Lara, D., et al. 2013, ExperlmentaIAstronomy, 36, 479 /
Long GRB Orphan :7:- O’Connor, E.G.P,, Shearer, A., Gouiffes, C., Laurent, P.,, Pulsars — the next 50 years, V13, S337
Afterglows 8]- Tecza, M., Thatte, N., Clarke, F., Fogarty, L., Goodsall, T., Salter, G., Freeman, D. and Salaun, Y., “SWIFT de-
magnifying image slicer: diffraction limited image sllcmg at optlcal wavelengths,” Proc. SPIE 7018, 701820 (2008)
Luminous

Supernovae y

7’

Kilonovae /
Macro novae

Adapted from th 00001 | | -
apted from the _
LSST science [3]: Decay Time (days)

New Robotic Telescope @


https://www.lsst.org/scientists/scibook
https://telescope/livjm.ac.uk/Telinst/Inst/RISE

