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Belong to Yunnan Observatories, Chinese Academy of Sciences
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Telescope

Telescope Technology Limited (TTL) company in Liverpool, England



Instruments

• YFOSC  (Yunnan Faint Object Spectrograph and Camera)

• PI CCD  (Princeton Instruments VersArray 1300B CCD Camera)

• HiRES (Fiber-fed High-Resolution Echelle Spectrograph)

• LiJET (LiJiang Exoplanet Tracker)

• CHILI   (China Lijiang Integrated Field Unit)
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YFOSC

CCD made by e2V company

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)

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



Filters



YFOSC
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PI 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



• 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)

HiRES
(Fiber-fed High-Resolution Echelle Spectrograph)



HiRES
(Fiber-fed High-Resolution Echelle Spectrograph)
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HiRES
(Fiber-fed High-Resolution Echelle Spectrograph)

S/N vs. 
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LiJET

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



LiJET

• 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

• IFU

• 494 fibers, 3.2” each

• 23rows of 11 or 12 fibers

• R=900~2000

• FOV: 71”x76”

• 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





Science @ YFOSC

• Time-domain astronomy:

• AGN Reverberation Mapping

• Type-Ia Supernovae at early phase

• High-redshift AGNs

• Binary stars

• White dwarfs

50% of 
total time



Reverberation Mapping
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• BH mass
• Broad-line region
• Binary SMBHs
• Cosmology



• 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<z<0.3)

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

• SEAMBH2017-2019: SEAMBHs with longer lags & Mg II

• a RM campaign targeting 

Super-Eddington Accreting Massive Black Holes (SEAMBHs)





Observing strategy

• Observe a nearby comparison star along 
the slit simultaneously

• Photometry to test the variation

• [OIII] too weak!



Calibration: pros and cons

• [OIII]-based
Pros:

no need to rotate the slit

Cons: 
Spectral slope issue

• Comparison-star-based
Pros:

Spectral slope calibration

Cons:
Inaccurate slit rotate -> calibration issue



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%



R-L relationship: shorter time lags

Factors of 3~8

Du et al. (2014; 2015; 2016a; 2018), 
Wang et al. (2014), Hu et al. (2015)

Mdot=103





Velocity-delay map of NGC 5548

Xiao, Du, et al. 2018b



Type-Ia Supernovae at early phase

• Hundreds of observations

• low-resolution spectroscopy

• multi-band photometry

Zhang, et al. (2018)



Other AGN researches

• Search of high-redshift AGNs

Wu et al. (2016)



Other AGN researches

• Research of 
kiloparsec-scale 
dual AGN

Zhang et al. (2016)



Summary

Lijiang 2.4m telescope:

• Good tracking accuracy

• Stable weather in Oct-Jun

• YFOSC

• 50% time → time-domain astronomy

• Currently no spectropolarimeter

Thanks!




