BEICIR

l- r L
et #"'i "
EEIKIRAYIEIE S

O+ Ry

Aﬁﬁ:’.‘\

2024.09. 77




u ,.4;

A . . .
EEIKRAYIEIE S
O+ LRy

Aﬁﬁ:.;‘




g e
gt

"u-;
{ axmiﬂﬁutbﬂiﬂtb@
I ot A - 3

Aﬁﬁ:’.‘\




(NASA, ESO, ES4, Internet)




SDO/AIA 193

(NASA, ESO, G.Y. Wang & C. He & Y. Q. Xue, Internet)




FHHES +
JFFEHLES

=Z(EEES >

-

BRI ERRIEEE
A VEEEFEHH L L &IFHIRI

o Sy oW
A

(Internet)




Our Story in One Minute
yright: MelodySheep, ) , John Boswell;




Our Story in One Minute
yright: MelodySheep, ) , John Boswell;




KIEIE(070401)
paeva=al G =V SINII K I £ 5 KK 15(070402)
ANXHEARE 7Hi£(070420)

.« RUNMIEZ YR

ICYIE > 31K, TR, BE. PFEL
SERSYNIE  WBEIE. MEERLA. BEAIE, MR
WP SEFRME - AR, R TEY. B
BFS TR > R

SRS TR & FAANES, FKT(Nees

sESRUITE o ATHYDIE. SRsRIRe:

LEMIIE > KA

P e S

YIB(LS: > KL

M T SERE TS - AINeEE




!B

¢ @

Pmigleoe®ngis.
®Sinlemigelem

D 4

E giainioledicinlolg ig!”

o, F, FTikmEBH

[, IR

FEER  EE Ot ARES (R RE (K2) 2 (KM) 5l (AU)
)

GJ 849¢c 30 1924 0.77
Beta Umi b 131 522
Kepler 39b 3560 211 20

Kepler 167b 1115 4.4 0.012

KE - 88.0 0.00017 ; - !
e s - T = - -~ e S (Internet)




(Internet)







-~ M2 2 ]
PR —

(Internet)




=
Q
N

E

s

S




2dF Galaxy Redshift Survey

(Internet)




=
Q
N

E

s

S




o

A TR T IRSHFE , (BAE2ER !

(Internet)




g e
gt

"u-;
{ axmiﬂﬁutbﬂiﬂtb@
I ot A - 3

Aﬁﬁ:’.‘\







LR

NG -

LA

9 W

7H z9H'

ZHER

cml LAA

o) &‘
5‘44) >

> mwi\Nfif“ﬁ”i’ﬁL

2023

I

gk

CINITY.
IVIAX
CES MR
M Dolby Cinerma
PeDolby Alrmos
[oLb 1
20

aoX
DBoXx

MX4D
) WANOS s N

& @3B FrantGwo

(Internet)




g e
gt

"u-;
{ axmiﬂﬁutbﬂiﬂtb@
I ot A - 3

Aﬁﬁ:’.‘\







(Internet)
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BRI

2ig (theory ) , BRI ( simulation )

“Theory is when you know everything but nothing works.
Simulation is when everything works but no one knows why.
In our group, theory and simulation are combined:

nothing works and no one knows why. ”
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Studies on Cosmology and Gravitational-wave Theories
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Quasars and Active Galactic Nuclei

EEFRA—MEAPE, ZOMECREERBIVAESE, B CHRIRENEREST, XEHTE EniET
L-EFREE. EAFEPRESNCERE, REFNENERTEFTHENSNEER BRMMEF ShEEd
T e e 585 | PRI R SRR EIETRENEENS: (Y KREERERHE, vI2EfEAREE
AFHAR AR RTERERRISSEF (IR TE P ERAT R 2R RROIRET HEEEME.
HPEXZHAME BRAEFWEIE. SEsmaAlziRn. FHEIRTEMRENL.

\%‘a“ iz {E £ % m’a E‘%’a g
Bi%l m&&fﬂram SRR T%E«I‘J E‘J?ﬂﬂJ L,USWH LY PN

g EERYEM ( %’Iﬁﬁéﬁiﬁ?%#E’Uﬁﬂlﬁlﬂ%wmfﬁ%@iﬁéﬁﬁﬁ”ﬁﬁéﬁkﬁE‘
2?:? iﬁ&ﬁzﬁf A W R e e D %gﬂﬂ@fﬁﬁﬁﬂ%iﬂiﬁﬂﬁﬂ% (Wangetalzojl-l, 2012,E
Yangetal 2013)




BRIENMREY: BERZNSH. YEE R G

Chandra Deep Field-South: Active Galactic Nuclei Demography, Physics, and Feedback
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Dynamics & Emission Near the Horizon of Black Holes
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Galaxy Formation and Evolution with Large Galaxy Surveys
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High Redshift Lya emitting galaxies (LAEs)
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Spectroscopic Observations of the Star Formation Regions in Nearby Galaxies
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Next Generation Observational Facility for Astronomy
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A magnetar-powered X-ray transient as the aftermath
of abinary neutron-star merger

Y. Q. Xue &, X. C. Zheng &, Y. Li, W. N. Brandt, B. Zhang &, B. Luo, B.-B. Zhang, F. E. Bauer, H. Sun,
B. D. Lehmer, X.-F. Wu, G. Yang, X. Kong, J. Y. Li, M. Y. Sun, J.-X. Wang & F. Vito

Nature 568, 198-201 (2019) | Cite this article
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Mergers of neutron stars are known to be associated with short ~-ray
bursts' . If the neutron-star equation of state is sufficiently stiff
(that is, the pressure increases sharply as the density increases), at
least some such mergers will leave behind a supramassive or even a
stable neutron star that spins rapidly with a strong magnetic field>
(that is, a magnetar). Such a magnetar signature may have been
observed in the form of the X-ray plateau that follows up to half
of observed short ~-ray bursts®!°. However, it has been expected
that some X-ray transients powered by binary neutron-star mergers
may not be associated with a short ~-ray burst!"!2, A fast X-ray
transient (CDF-S XT1) was recently found to be associated with a
faint host galaxy, the redshift of which is unknown'?. Its X-ray and
host-galaxy properties allow several possible explanations including
a short ~-ray burst seen off-axis, a low-luminosity ~-ray burst at
high redshift, or a tidal disruption event involving an intermediate-
mass black hole and a white dwarf'. Here we report a second X-ray
transient, CDF-S XT2, that is associated with a galaxy at redshift
z=0.738 (ref. '*). The measured light curve is fully consistent with
the X-ray transient being powered by a millisecond magnetar. More

|| intriguingly, CDF-S XT2 lies in the outskirts of its star-forming host

galaxy with a moderate offset from the galaxy centre, as short ~-ray

~ | bursts often do'>'®. The estimated event-rate density of similar

X-ray transients, when corrected to the local value, is consistent
with the event-rate density of binary neutron-star mergers that is
robustly inferred from the detection of the gravitational-wave event
GW170817.

Powerful Magnef
In Deep Universe
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Quasars, which are exceptionally bright objects at the centres
(or nuclei) of galaxies, are thought to be produced through the
accretion of gas into disks surrounding supermassive black holes! .
There is observational evidence at galactic and circumnuclear scales*
that gas flows inwards towards accretion disks around black holes,
and such an inflow has been measured at the scale of the dusty torus

Letter | Published: 04 September 2019

Fast inflows as the adjacent fuel of supermassive black
hole accretion disks in quasars

Hongyan Zhou &, Xiheng Shi, Weimin Yuan, Lei Hao, Xiangjun Chen, Jian Ge, Tuo Ji, Peng Jiang, Ge that surrounds the central accretion diSks' At even smaller Scales’ Eg " :f :,@ }I\ :}g " W
Li, Bifang Liu, Guilin Liu, Wenjuan Liu, Honglin Lu, Xiang Pan, Juntai Shen, Xinwen Shu, Luming Sun, inflows close to an accretion disk have been suggeSted to explain _ ° :5 ? %{ EI } I}E 'E :%
Qiguo Tian, Huiyuan Wang, Tinggui Wang, Shengmiao Wu, Chenwei Yang, Shaohua Zhang & Zhihao the results of recent mOdelling of the response of gaseous broad i; * :ic * %{ : : :g ‘;g :;»
Zhong emission lines to continuum variations®’. However, unambiguousj ; - : 11 1 1 :
observations of inflows that actually reach accretion disks have beenj§ £ . WN' oy 11 1 | ! h :
Nature 573, 83-86 (2019) | Cite this article elusive. Here we report the detection of redshifted broad absorption f £ ., ' ## ﬁf"m W% W : :
1 eeees : n(Mg*)/n(Mg) lines of hydrogen and helium atoms in a sample of quasars. The lines v o 17 19 : : %‘
12| 10 [ show broad ranges of Doppler velocities that extend continuously = || | 11 i :
£ 104" ) j from zero to redshifts as high as about 5,000 kilometres per second.§ | | 11 | : ;
B o 05 § We interpret this as the inward motion of gases at velocities :> i i :i " “g ,,‘ ‘J Wi |
= iGe 1o comparable to freefall speeds close to the black hole, constraining E § L IR ‘
10-10 * . || the fastest infalling gas to within 10,000 gravitational radiiof thef==, = . 1 1 1 .1 il
Outflow Inflow & o5 2 | blackhole (the gravitational radius being the gravitational constant ' ' .
Disance fiom blacichale (o % | multiplied by the object mass, divided by the speed of light squared).
. S 1.0 f Extensive photoionization modelling yields a characteristic radial
o . g % distance of the inflow of approximately 1,000 gravitational radii,
B .2 e 05 £ [ possibly overlapping with the outer accretion disk.
o R e 2
A L4 4 '
/ ' d £ g ‘
/' W ‘?
W 4 Broac;-/line reg‘i;n? ol 0.0
Accl:arlgt?cl)(nhczle “Gisk o o P 0 < 4
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Ultrahigh-energy photons up to 1.4 petaelectronvolts
from 12 y-ray Galactic sources

Zhen Cao &, F. A. Aharonian &, [...]X. Zuo

Nature 594, 33-36 (2021) \ Cite this article

The extension of the cosmic-ray spectrum beyond 1 petaelectronvolt (PeV; 10"
electronvolts) indicates the existence of the so-called PeVatrons—cosmic-ray
factoriesthat accelerate particles to PeV energies. We need to locate and identify such
objects to find the origin of Galactic cosmic rays'. The principal signature of both
electron and proton PeVatrons is ultrahigh-energy (exceeding 100 TeV) y radiation.
Evidence of the presence of a proton PeVatron has been found in the Galactic Centre,
accordingto the detection of a hard-spectrum radiation extending to 0.04 PeV (ref.?).
Although y-rays with energies slightly higher than 0.1 PeV have beenreported froma
few objectsin the Galactic plane®®, unbiased identification and in-depth exploration
of PeVatrons requires detection of y-rays with energies well above 0.1 PeV. Here we
report the detection of more than 530 photons at energies above 100
teraelectronvolts and up to 1.4 PeV from 12 ultrahigh-energy y-ray sources witha
statistical significance greater than seven standard deviations. Despite having several
potential counterpartsin their proximity, including pulsar wind nebulae, supernova
remnants and star-forming regions, the PeVatrons responsible for the
ultrahigh-energy y-rays have not yet been firmly localized and identified (except for
the Crab Nebula), leaving open the origin of these extreme accelerators.
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The properties of broad absorption line outflows
based on alarge sample of quasars

Zhicheng He &, Tinggui Wang &, Guilin Liu &, Huiyuan Wang, Weihao Bian, Kirill Tchernyshyov,

Guobin Mou, Youhua Xu, Hongyan Zhou, Richard Green & Jun Xu

Nature Astronomy 3, 265-271 (2019) | Cite this article
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Quasar outflows carry mass, momentum and energy into the
surrounding environment, and have long been considered a
potential key factor in regulating the growth of supermas-
sive black holes and the evolution of their host galaxies™*.
A crucial parameter for understanding the origin of these
outflows and measuring their influence on their host galax-
ies is the distance R between the outflow gas and the galaxy
centre®®, Although R has been measured in a number of indi-
vidual galaxies™, its distribution remains unknown. Here
we report the distributions of R and the kinetic luminosities
of quasar outflows, using the statistical properties of broad
absorption line variability in a sample of 915 quasars from the
Sloan Digital Sky Survey. The mean and standard deviation of
the distribution of R are 10'4+%5 parsecs. The typical outflow
distance in this sample is tens of parsecs, which is beyond
the theoretically predicted location (0.01 to 0.1 parsecs) at
which the accretion disk line-driven wind is launched"’, but
is smaller than the scales of most outflows that are derived
using the excited-state absorption lines”'“. The typical value
of the mass flow rate is tens to a hundred solar masses per
year, or several times the accretion rate. The typical kinetic-
to-bolometric luminosity ratio is a few per cent, indicating
that outflows are energetic enough to influence the evolution
of their host galaxies.

Fraction (%)

o

Normalization

tre

= 10036 +1.01 days

1
log,[AT (days)]

2 3




nature astronomy

Journal information v Publish with us v

Protoclusters, the progenitors of the most massive structures
in the Universe, have been identified at redshifts of up to 6.6
(refs. ™). Besides exploring early structure formation, search-
ing for protoclusters at even higher redshifts is particularly
useful to probe the reionization. Here we report the discovery
of the protocluster LAGER-z70D1 at a redshift of 6.93, when
the Universe was only 770 million years old and could be expe-
riencing rapid evolution of the neutral hydrogen fraction in the
intergalactic medium”®, The protocluster is identified by an
overdensity of 6 times the average galaxy density, and with 21
narrowband selected Lyman-« galaxies, among which 16 have
been spectroscopically confirmed. At redshifts similar to or
above this record, smaller protogroups with fewer members
have been reported®°. LAGER-z70D1 shows an elongated
shape and consists of two subprotoclusters, which would have
merged into one massive cluster with a present-day mass of
3.7 x 10" solar masses. The total volume of the ionized bub-
bles generated by its member galaxies is found to be compara-
ble to the volume of the protocluster itself, indicating that we
are witnessing the merging of the individual bubbles and that
the intergalactic medium within the protocluster is almost
fully ionized. LAGER-z70D1 thus provides a unique natural
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The Universe, yours to discover!
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Three Decades of Discovery
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Albert Einstein: The most incomprehensible thing about the world is that it is comprehensible.
Yongquan Xue: The most incomprehensible thing to me is that | can go with you side by side. :)

The Universe, yours to discover!
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