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Motivation for NTE

- The NOT quickly stood out as great for transient
follow-up work (hear more in later talks, e.g., Malesani).

- Flexible, informal and friendly community, good
Instruments

- But there are important limitations:



Motivation for NTE

- The only always available instrument is StanCam (FIES not
sensitive enough for extragalactic work).

- We cannot always secure spectroscopy.

- The spectral resolution of Alfosc is good for redshifts and
extinction, but not much else.

- Near-IR imaging and spectroscopy very rarely possible.



Motivation for NTE

- X-shooter at the ESO-VLT saw first light in 2009. This
instrument is @ major inspiration for NTE.

- How could we make an instrument like (or preferably
improved) X-shooter for the NOT?

- The NTE is the answer to that question.



Additional constraints for NTE:

- We want NTE to be (quasi)-permanently mounted so it
should fulfil the needs of the community (imaging and
spectroscopy, FOV, #filters, some polarimetry, etc.)

- It should preferably be innovative and give our user
community a strong edge, or several edges. We should
be able to do great things few others can do.



Science with NTE: GRB follow-up (example)

- Close to 1000 GRB afterglows have been studied and redshifts have been
measured for hundreds (0.0085 < z < 8.2).

There is still a lot of potential — especially with NTE and its NIR capabilities:

- 7>6 events occur at a rate of a few per year. They offer a very clean
measurement of the ionization degree if spectra with decent S/N~10 can
be secured.

- We don’t detect optical afterglows for 40% of the GRBs
(Fynbo+2001,2009).

- Short GRBs related to gravitational wave events — one kilonova spectrum
so far.
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GRB080607

Very bright afterglow observed 12
minutes after the burst

z =3.04
logN=22.7

H, and CO
Forest of metal
lines!

Solar metallicity

Ay=3.3 mag
2175A extinction
bump.

Bright/massive
and dusty host
SFR =10 Mg/yr




GRB13090/A, z=1.24

Rest wavelength (um)
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GRB180325A, z=2.25

Zafar et al. (2018)
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GRB140506A

Flux density (107" erg s cm~A")

Fynbo et al. (2014)
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Very distant GRBs. Probing the epoch of re-ionization.
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The NOT is large enough to secure good spectra — also of very distant events

GRB220101A, Grism 20 spectrum
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The NOT is large enough to secure good spectra:

Flux (arbitrary units)
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VERY FAST RESPONSE

Very rapid response (here Vreeswijk
et al. 2007)

Variable absorption lines

Getting an optical spectrum during
the prompt phase is something we
really want to do.

NOT is optimal for this as it points
very quickly. With a RRM system we
can be on target within 1 min.
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Quasars

(See also posters by Marina Koukouvaou, loannis Mageiras,
Guozhen Ma)
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Geier et al. (2019). See also Heintz et al. (2018) and Krogager et al. (2019).
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The NTE Odyssey

* We are trying to build a dream instrument. It will be a dream instrument
for transient astrophysics, but also for many other types of studies
(including quasar absorption line studies).

* Building the NTE is indeed an Odyssey. Like Odysseus we have lost men to
monsters and sometimes it looks like the gods are against us. Other times it
seems like other gods are with us and mana fall down from the sky.

* NTE will be completed, it is a difficult travel, but we will come home. The
NTE will be a great instrument that will give the user community strong
competitive edges: A great spectrograph, powerful detectors, near-IR

target acquisition, simultaneous vis/near-IR imaging, KDP enhanced near-IR
imaging, spectropolarimetry.

NOT Transient Explorer (NTE) 2022 23
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