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Education

2016-09 to 2022-06 A Ph.D. student (Astrophysics) Huazhong University of Science and Technology
Thesis title: Multi-wavelength variability and spectral evolution of changing-look ac-

tive galactic nuclei.

2012-09 t0 2016-06 M Undergraduate (Physics) Huazhong University of Science and Technology

Skills

Languages M Reading, writing and speaking competencies for English

Data reduction M UV/X-ray (Swift/XMM/Nustar/Chandra)
Radio imaging (VLA, MWA)

Analysis M Spectral fitting (heasoft, BXA)
Timing analysis (stingray, Javelin, pyccf, lomb-scargle )

Catalog cross-match (astroML)

Tools M Python, BIEX, astropy, astroquery, pymongodb, UltraNest

Research Interests

CLAGN mechanism of optical and X-ray Changing-Look AGN

link between XRB’s state transition and CLAGN’s evolution of accretion state

component of AGN Study the size, structure, and evolution of the accretion disk, BLR and torus

of AGNs over different luminosity using timing and spectral analysis

Search special Search the restarted or dying AGNs using multi-waveband data
Study variability of special AGNs or transients in low-frequency radio band

using MWA and other wide filed-of-view telescope
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Research Plan

Plan 1

Plan 2

Plan 3

The mechanism of “changing-look” phenomena (variation of broad emission lines and/or line-of-
sight column densities of AGN) is still under debate. Many studies have been reported to show that
the “changing-look” events are strongly correlated with the change of the accretion state in AGNs.
We can statistically study the Ly and Loyey correlation of CLAGNs and the evolution of optical-
to-X-ray index (o) with luminosity to investigate the co-evolution between disk-corona system
and BLR of CLAGNSs using simultaneous Swift UV/X-ray data. Besides, there are 5 CLAGNs show
variations of both broad emission lines and X-ray absorption column density (e.g., ESO 362-G18,
NGC 2992, NGC 4151, NGC 4395, and NGC 7582). Through the spectral fitting of those CLAGNs
using hard X-ray data, we can investigate the key factors that determine the “changing-look” such
as the luminosity, accretion state, torus structure (e.g. cover factor, inclination, and light of sight

column density).

The upcoming optical spectroscopic and photometric survey telescopes (e.g. LSST, CSST) would
provide us rich data to search a large sample of CLAGNs and extreme variable AGNs. We can
study the structure and evolution of accretion disk, BLR, and torus of those special AGNs through
reverberation mapping (RM) method using long-term optical (e.g. ZTF and ASAS-SN) and IR (e.g.
WISE) monitoring data.

The birth, growth, and death of AGN activity are important for us to understand the co-evolution
of SMBH and its host galaxy in the history of universe. We can search the restarted or dying AGNs
and study the evolution of AGNs in different scales through multi-wavelength data (e.g. L1507z,
Lx_ray, Lo, and Lsgpy,) by cross-matching different surveys or catalogs (e.g. GLEAM, FIRST,
WISE, and SDSS). Comparing them with normal AGNs, we can get a better comprehension about
how the SMBH seeds are formed in the early phase of universe, how the growth of AGN is regulated

by the episodic accretion process, and how AGN cease to be active.

Research Publications

Journal Articles

° Liu, H., Wy, Q,, & Lyu, B. (2022). Coevolution of broad emission lines and X-ray spectrum in
changing-look AGNs. ApJ, 930(1), 46. & doi:10.3847/1538-4357/ac5fa5

e Lyu, B., Wu, Q, Yan, Z., Yu, W,, & Liu, H. (2022). WISE View of Changing-look Active Galactic Nuclei:
Evidence for a Transitional Stage of AGNs. Ap/, 927(2), 227. & doi:10.3847/1538-4357/ac5256. arXiv:

2202.02718 [astro-ph.HE]

e Lyu, B., Yan, Z., Yu, W., & Wy, Q_ (2021). Long-term and multiwavelength evolution of a changing-look

AGN Mrk 1018. MINRAS, 506(3), 4188—4198. & d0i:10.1093/mnras/stab1581. arXiv: 2106.03059
[astro-ph.HE]


https://doi.org/10.3847/1538-4357/ac5fa5
https://doi.org/10.3847/1538-4357/ac5256
https://arxiv.org/abs/2202.02718
https://doi.org/10.1093/mnras/stab1581
https://arxiv.org/abs/2106.03059
https://arxiv.org/abs/2106.03059

