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Fig.1 Diagram of FLTT effect on the observation of HII
region around QSO, where LOS denotes line of sight, 3 is
the angle between LOS and HII frontier.
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Fig.3 1-D statistics of 21 cm DBT as functions of angular radius with Ts = Tigm (left) and Ts > Tomp (right). Red dashed,
cyan dash-dotted, and blue dotted lines denote tqso = 1, 5 and 10 Myr, respectively. The results of numerical simulations and

theoretical models are with thick and thin lines, respectively.
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Magenta dotted and black dashed lines denote Ts = Tigm and Ts > Tcwumi, respectively. The gray regions in the upper panels

are those lower than FAST noise level, while the gray lines in the lower panels denote S/N = 1.
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Study on 21 cm Signal of High Redshift Quasars

XIANG Hong-bin? MA Qing-bo'?
(1 School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550025)
(2 Guizhou Provincial Key Laboratory of Radio Astronomy and Data Processing, Guizhou Normal University,
Guiyang 550001)

AsstracTt We use the results of high resolution numerical simulations to fix the theoretical model of
high redshift quasars (QSO) ionizing and heating neutral gas, and predict the signal characteristics and
signal/noise (S/N) ratios for Five-hundred-meter Aperture Spherical Telescope (FAST) to observe the
21 cm radiation around QSO. Our conclusions are summarized as: (1) the 21 cm frequency spectrum
under the FAST field has full HII region for the QSO at z = 8 and with luminosity similar to ULAS
J11204-0641, while has only a small trough for the QSO at z = 10 and with low luminosity; (2) the effect
of Finite Light Travel Time (FLTT) obviously changes the 21 cm frequency spectrum of high redshift
QSOs, makes the transition curve at lower frequency much steeper than that at higher frequency; (3) the
FAST telescope can observe the 21 cm radiation of high redshift QSO with very high S/N ratio as high
as ~ 12, thus can identify the HII regions and the FLTT effect.

Key words quasars: general, HII regions, intergalactic medium, cosmology: cosmic dark ages, reioniza-
tion, first stars
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