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2.4-meter Telescope
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Parameter

Value

Pixels
Pixel Size
Image Area
Field of View
(Photometry)
Image Scale
Cooling Mode
Gain

Readout Noise

2048 <4608
[3.5umx 13.5um
27.6mmx62.2mm
9.60° x9.60°
(2K x2K)
0.283 7 /pixel
Liquid Nitrogen: -120°C
0.33e-
6.3e-(Speed: 400kpixels/s)
<5.0e-(Speed: 200kpixels/s)




Size(um) Sky angle()

54 0.58
74 0.8
93 1.0
112 1.2
Long Slit 140 15
168 1.8
233 2.5
470 5.0
940 10.0
54 %500 0.58 x5.37
74 %500 0.8 x5.37
Short Slit 100 x500 1.07 x5.37
140 x500 1.5 x5.37
460 x500 4.94 x5.37
940 x500 10.0 x5.37
Grism Ac ABlaze Grooves Dispersion Resolution Sp. Range Order
No. (nm) (nm) (nm/mm) (nm/pix) (@600nm/pix) (nm) Range
12 730 700 75 1.1 545 520-980 1
10 380 390 150 0.79 760 340-900 1
3 390 430 400 0.29 2068 340-910 1
15 586 527 300 0.39 1540 410-980 1
5 650 700 300 0.46 1300 496-980 1
14 463 428 600 0.17 3520 360-746 1
8 650 700 600 0.15 4000 510-960
13 316 0.06 10000 340-980 345

9 79 0.06 10000 340-980 7-23




Main Technical Parameters
* Observational modes changing quickly
* Photometry magnitude:
23-24m good observational condition
e Spectral observation:
low/middle resolution grisms bright than 18m
(high resolution not suitable for ToO)



GRB(Transient) Observation

A&A 538, Al (2012) Astronomy
DOL: 10.1051/0004-6361/201117770 _
© ESO 2012 AStI‘OphySICS

Diversity of multiwavelength emission bumps
in the GRB 100219A afterglow

J. Mao'-23# D. Malesani. P. D’ Avanzo®*, S. Covino®*, S. Li>?, P. Jakobsson®. and J. M. Bai?*
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Achievements
* 192 Gamma-ray coordinates network(GCN)

* 9 papers on GRBs and other transients

* Full experience on transient observation



Before GW 170817

THE ASTROPHYSICAL JOURNAL, 845:152 (10pp), 2017 August 20 https://doi.org/10.3847/1538-4357 aa8 1d2
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A Tale of Two Transients: GW 170104 and GRB 170105A

V. Bhalerao’, M. M. Kasliwal*®, D. Bhattacharya®, A. Corsi' @, E. Aarthy’, S. M. Adams”, N. Blagorodnova®, T. Cantwell’,
S. B. Cenko™*®, R. Fender’, D. Frail"’, R. Ttoh"' @, J. Jencson®®, N. Kawai''©, A. K. H. Kong'>", T. Kupfer*®,
a KUIYFEVM: M ), S. Mate', N. P. S. Mithun’ @, K. Mooley9’23 ), D. A Perleylx’wv LY. C. Perrott™’®,
R.M. Q”imbyzl D, A.R. Rao™®, L. P. Singer7“ ', V. Sharma’, D. J. Titteringtonzo, E. Tr0ja7‘14 D.S. V. Vadawale’®.
A. Vibhute®, H. Vedantham®, and S. Veilleux'*®

} S



_ GW170817 optical spectra (SALT)

MonthlyNotlces .

MNRAS 474 L7 1—L75 (70 1 8) dox. 10.1093/mnrasl/sIx196
Advance Access publication 2017 December 4

A comparison between SALT/SAAO observations and Kilonova models

for AT 2017gfo: the first electromagnetic counterpart of a gravitational
wave transient — GW170817
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The Rapid Reddening and Featureless Optical Spectra of the Optical Counterpart of
GW170817, AT 2017gfo, during the First Four Days
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GW 170817A (blue)

GW170817: SALT spectrum 18 Aug t = 1.2d + kilonova modelst = 15d
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GW 170817A (red)

GW170817: SALT spectrum 19 Aug t = 2.2d + kilonova modelst = 35d
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GW170817 [kilonova] optical polarization(VLT)

The unpolarized macronova associated with the
gravitational wave event GW 170817

S. Covino, K. Wiersema, Y. Z. Fan, K. Toma, A. B. Higgins, A. Melandri, P. D'Avanzo, C. G. Mundell, E. Palazzi, N. R.
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Gomboc, B. Gompertz, J. Greiner, J. Hjorth, Z. P. Jin, L. Kaper, S. Klose, S. Kobayashi, D. Kopac, C. Kouveliotou, A. J
Levan, J. Mao, D. Malesani, E. Pian, A. Rossi, R. Salvaterra, R. L. C. Starling, |. Steele, G. Tagliafern, E. Troja, A. J. van der

Horst ! H 5 Nﬂ_ J. Wigers

Nature Astronomyvolume 1, pages791-794 (2017)
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Explanation of Low-level Linear Polarization Degree
of GW170817/GRB170817A

 Thermal+nonthermal electron energy distribution

Polarization radiative transfer

THE ASTROPHYSICAL JOURNAL, 860:153 (7pp) 2018 June 20 https://doi.org/10.3847/1538-4357 /aac5d9
© 2018. The American Astronomical Society. All rights reserved.
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Synchrotron Polarization Radiative Transfer:
Relativistic Thermal Electron Contribution
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Non-detection of GW EM counterpart
in Last Run

e GW alert: GW is in huge banana regions
distance is a few hundred Mpc to Gpc
* Many optical candidates for one GW event:
supernova, nova, other optical transients...
* Take much observational times & manpower



Main Difficulties

* Optical surveys:
still relatively small field-of-view
* Candidate selection criteria:
-- host galaxies in local universe

-- different algorithms/codes in different
groups have different ranks



Domestic Cooperation

* 2-meter telescopes:

small field-of-view follow-up of follow-up
* Some small telescopes:

remote & quick response & large field of view
* Wide cooperation is necessary



International Cooperation

e GECAM with Fermi/AGILE/Swift-BAT/ ... :
position error in a few degree
* GECAM with Swift-XRT:
position error in a few arcmin/arcsecond
* |International optical telescopes



Theoretical Prediction Helps?

* Physical properties of NS-NS, NS-BH, & BH-BH
e GW events from BH-BH have no EM counterparts?
* And more...?



Bi-Trigger

e GECAM first alert
Then other space/ground-based telescopes
follow-up
* First alert from others
Then GECAM can be refined (subthreshold)



Other High-energy Transients
e Gamma-ray binary, X-ray binary, AGN flaring
fast radio burst, unknown of unknown
* GRB physics still not understood:

-- some Fermi-LAT GRBs are soft
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Spectral Diversities of Gamma-Ray Bursts in High-energy Bands: Hints from Turbulent
Cascade
1,23
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