


Okhotsk

Sea of Japan







K

¥

1.8 m telescope







— . —————_—

——




The astronomical conditions
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Telescopes at Lijiang QL
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__Specifications of the Telescope

» A-Z mount

» RC system, one Cassegrain focus, one Nasmyth platform
» Aperture: 2.4 meters

» Focal ratio: F/8

» Image quality: <0".35 (on axis) & <0”.5 (FOV)



Telescope

Clear Aperture 2400mm
Central Bore 500mm
Primary Mirror Focal Ratio F/2.43
Radius of Curvature -11520mm
Conic Constant -1.073
Clear Aperture 709mm
Radius of Curvature -4760.44mm
Secondary Mirror Conic Constant -4.187
Distance ta Primary, Mirrar. 4094 114mm.
IR BTV i ————— 51181 (&S Bl s 161 I 2 T S 3.
F/8 Focal Ratio
arc minutes Cassegrain focus FOV of Fold Port 8
) arc minutes FOV of Straight Port 1C
) arc minutes Corrected FOV of Straight Port 4C
F/8 Nasmyth focus Focal Ratio
arc minutes FOV 8

Telescope Technology Limited (TTL) company in Liverpool, England



Instruments

* YFOSC (Yunnan Faint Object Spectrograph and Camera)

« PICCD (Princeton Instruments VersArray 1300B CCD Camera)
* HIRES (Fiber-fed High-Resolution Echelle Spectrograph)

« LUET (LiJlang Exoplanet Tracker)

* CHILI (China Lijiang Integrated Field Unit)
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The science folder
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YFOSC

CCD made by e2V company
it s R Parameter Value
/ F Pixels 2048 x 4608
Pixel Size 13.5umx 13.5um
Focal plane Image Area 27.6mmx 62.2mm
Field of View 9.60" x9.60°
(Photometry) (2K x2K)
Aperture wheel Image Scale 0.283"/pixel
Cooling Mode Liquid Nitrogen: -120°C
—— Gain 0.33e-
Filter wheel with Readout Noise 6.3e-(Speed: 400kpixels/s)
P . s i <5.0¢-(Speed: 200kpixels/s)

mechanism

Grism wheel

Made by Niels Bohr institute, University of Copenhagenl (Similar to EFOSC)

Limits:
Photometry: 20mins -- 23.5mag in SDSS r-band (S/N > 3)
Low-res Spectra: 30mins — 19.5mag by 1.8” slit (S/N>10, resolution R~300)
Medium-res Spectra: 30mins — 15.5mag by 0.58” slit (S/N>10, resolution R~10000)



Filters
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YFOSC

Size (Lm) Sky angle (")
54 0.58
74 0.8
93 1.0
112 1.2
Long Slit 140 1.5
168 1.8
233 2.5
470 5.0
940 10.0
54 x500 0.58 x5.37
74 x 500 0.8 x5.37
Short Slit 100 x500 1.07 x5.37
140 %500 1.5 x5.37
460 x500 4,94 x5.37
940 x500 10.0 x5.37
xigam., A\g Y Rlage.  Crneuss.  Nisnersiny, Dacentign . - Rangs. rdax
No. (nm) (nm/mm) (nm/pix) (@600nm/pix) (nm) Range
12 730 75 1.1 545 520-980 1
om0 nen P00 e N 787 DA ann S
;D_JJ 1 2, 200, A2}, . AN . 029 2 TALS e 240 Q
980 1 15 586 527 300 0.39 1540 410-
980 1 5 650 700 300 0.46 1300 496—
746 1 14 463 428 600 0.17 3520 360-
960 1 8 650 700 600 0.15 4000 510-
980 3,4,5 13 316 0.06 10000 340-
980 7-23 9 79 0.06 10000 340-




YFOSC: Throughput

Transmittance(%)

320 420 520 620 720

Wavelength (nm)

820



Pl CCD camera

* The first scientific instrument operated on the 2.4m
telescope

 Produced by the Princeton Instruments company

« Nowadays, It is installed at a side port as a backup
photometric camera

100 B
Parameter Value < 90 \\ [ | 1 |
Pixels 1300 1340 5 T T
Pixel Size 20 pmx20 um § 0 h————
Image Area 26.0 mmx26.8 mm g @ T 1
FOV 440" x4.48' m 50—t .
Cooling Mode Liquid Nitrogen: g © N
-70° Cto-110° C, +/— 0.05° C £ 30 \\
Lmearlty < 1% (100 kHz), <2%(1 MHz) ,_3 7 R M N . — ‘ | I \
—Deadoat Maodas %'oj' e et | ormesnsissnnslade W ——— ’ ] ' T T T
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Wavelength (nm)



Echelle : e == Primary Parameter Value
Grating = e i Collimaung Pixels 4096 x 4096
/ i Pixel Size 12 umx 12 um
. cvm Telec Image Area 49.2 mm x49.2 mm
Light from Telescope
L k.\(.(S}'])f. !i ' Cooling Mode TEC semiconductor cooling: —90° C
Ré}'lzgting , (With water cycle cooling)
Mirror : Readout Noise <5.0e™ (Readout speed: 50 kHz)
g <7.0e~ (Readout speed: 250 kHz)
"""""" Transmitting
Collimating
Mirror

HIRES
(Fiber-fed High-Resolution Echelle Spectrograph)

Put into operation since November 2015

Most optical elements: spectral room on the 1st floor

Two fibers: 2.0” R=32000 @ 5500A & 1.2” R=49000 @ 5500A
Wavelength range: 3200A-9200A

Limit: 13 mag under R=32000 in 1800s exposure @ 5500A (S/N>10)
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Parameter Value

Pixels 4096 %4096

Pixel Size 12umx 12 um

Image Area 49.2mmx49.2 mm

Cooling Mode TEC semiconductor cooling: —90° C

Readout Noise

(With water cycle cooling)
<5.0e™ (Readout speed: 50kHz)
<7.0e” (Readout speed: 250 kHz)

(Fiber-fed High-Resolution Echelle Spectrograp

HIRES
)

ok

efficiency

0.01

0.00

v-"' .
-.h
Ly
iF
l#'

l.d'

"
i i i L " i i
4000 S000 8000 TOO0 80D
wavelength(A)



Echelle
Grating |

Primary
Collimating
Mirrior

Light from Telescope

Slitand
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Mirror

Camera
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Parameter Value

Pixels 4096 %4096

Pixel Size 12umx 12 um

Image Area 49.2mmx49.2 mm

Cooling Mode TEC semiconductor cooling: —90° C

Readout Noise

(With water cycle cooling)
<5.0e™ (Readout speed: 50kHz)
<7.0e” (Readout speed: 250 kHz)

HIRES

(Fiber-fed High-Resolution Echelle Spectrograph)
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LUJET

« a fiber spectrograph that can provide high-precision
radial velocity measurements for exoplanet
observations




LUJET

* Direct Echelle mode
R=30000 with 1” slit (3900A-10000A)

* Dispersed Fixed-Delay Interferometry/Radial Velocity mode
R=18000 with 1.6” slit (3900A-6900A)
precision of radial velocity: 2.5m/s

« Temperature and pressure stability: 0.1%



CHILI

 [FU
» 494 fibers, 3.2” each
23rows of 11 or 12 fibers
* R=900~2000
* FOV: 717x76”
e Filling factor: 95%




Polarimeter
 Currently not available

* A polarimeter is being tested, maybe usable in the
future

 The current design of this polarimeter can not be
used for spectropolarimetry
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Science @ YFOSC

* Time-domain astronomy:

50% of

* AGN Reverberation Mappin =
Pping total time

* Type-la Supernovae at early phase

* High-redshift AGNs

* Binary stars

* White dwarfs



Reverberation Mapping
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* a RM campaign targeting
Super-Eddington Accreting Massive Black Holes (SEAMBHSs)

SEAMBH2012: 9 of 10 objects (z<0.1)

SEAMBH2013: 5 of 8 objects (0.1<z<0.2)

SEAMBH2014: 5 of 10 objects (0.1<2<0.3)

SEAMBH2015-2016: 10 of 10 objects (0.1<z<0.4)

SEAMBH2017-2019: SEAMBHSs with longer lags & Mg i
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Observing strategy

e Observe a nearby comparison star along
the slit simultaneously

* Photometry to test the variation

* [Olll] too weak!




Calibration: pros and cons

* [Olll]-based  Comparison-star-based
Pros: Pros:

no need to rotate the slit Spectral slope calibration
Cons: Cons:

Spectral slope issue Inaccurate slit rotate -> calibration issue

Comparison star

R

. e "‘H | = 7:..'h._._,‘u. .




Accuracy of the telescope

* Pointing accuracy:
2 arcsec

* Tracking accuracy:

Open-loop: 2 arcsec/hour
Closed-loop: 0.5 arcsec/hour

* Flux calibration accuracy:
~2%



Ryp (t-days)

R-L relationship: shorter time lags

1.0 .
4 Previous sample a | 1 a @ Previous sample lbC3#z<3
4 SEAMBH2012—2014 ; @ SEAMBH2012—-2014 |] C.47>3
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Wang et al. (2014), Hu et al. (2015)



Optical iron Fe 11: reverberations

®Fec Il lines: eigenvector 1, a proxy of accretion rates or Eddington ratios

®0Only 2 AGN measured: photoionized? Regions (accretion disk outer part)?
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Velocity-delay map of NGC 5548
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Type-la Supernovae at early phase

« Hundreds of observations
* low-resolution spectroscopy
* multi-band photometry
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Other AGN researches

« Search of high-redshift AGNs

Restframe Wavelength ()
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Other AGN researches

* Research of .
k||0parseC-SCa|e | .nmssmzxs'
dual AGN E P
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Observed wavlength(A)

Zhang et al. (2016)




Summary

Lijiang 2.4m telescope:
 Good tracking accuracy

e Stable weather in Oct-Jun

« YFOSC
* 50% time > time-domain astronomy

 Currently no spectropolarimeter

Thanks!






