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Abstract Sixty years ago, a team led by Riccardo Giacconi discovered the first cosmic X-
ray source outside our solar system, opening a new window to explore the universe. Unlike the
visual sky that our eyes are accustomed to, the “invisible” X-ray universe is alien and glows with
compact objects such as black holes, neutron stars, white dwarfs, and hot diffuse gases within
clusters of galaxies and galaxies, as well as assorted violent catastrophic events. They manifest the
most exotic objects in the universe, as well as extreme physical environments such as the strongest
gravity and magnetic fields, and the hottest regions. This article focuses on representative X-ray
sources, mainly neutron star and black hole X-ray binaries, supermassive black holes and active
galactic nuclei, clusters of galaxies, as well as eruptive events such as gamma-ray bursts,
supernovae, and tidal disruption events.
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10" Mo YA, ARV AR B S, RS I RE
B A RS B AN B RE . AL TR
BAYX SR, FUA FallFliR e A9 AGN B HE
2, ZHNYHHRICE R ILF A AGN AR 55
X GHEAR SR . AGN [y X 5 2% — 4B i o H A I
FROLAS /DI IR B ) HIEAE o ax — M ik
W X Gt i O DX AR /0N pl e ek DR R AR mT DA R Al
HR < ex At (At Ry B fJER I AR) < 10" om &
T, JUREHYH HhEE S, B Tandkm e B RS

Fa)Ea
5 10 20 50
fEE/keV
TC R e

510 20 50
fitB/keV

| 31y

ElmyEs

2 5 10 20 50
fEE/keV

10 R [ 2 xeb ] PRl W BR 2k -k ) X % A A Bk O S i 252 1 Fe
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RS, HEA EATUIHERRHAh iy AGN 2R AR A,

5t ZUFNAS (Y X o e fm it A AGN 1Y 3= ZEARFAE
Z—, XS R MR A &I AGN Y 2T B¢,
1992 4., ROSAT fERR X 5 255 B 2 R R & B
T8I XEHERIE, Hh—LL E&d 2k B
MAIE N & BL#S A& AGN™!, ST 4 3k Chandra #1
XMM-Newton H, £l ] K & AGN, {E#E X 5 £
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79 keV) 7R T KR EAEMCEE X S (JLkeV LA ) B
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AT LA B O SR TR S22 & 5
£%). Wi AGN X Tt e T i TR (L 58 K
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K, b FES X AMER AR IR IR IR . M X 5
25 RE T 't B RSO3 Rz mT A & 2 R PR A S 28
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I AGN g — 7Y | TIFSE3E i AL SRR M R 2 T
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W RREEAR AR M 2 T W, —&E
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Pl it AGN W 2 5 1) i S 3 2 A0 Xk LS 7 3 5
Gh . CARCER MRS 0k B . B R 0 n) R
AGN 358 ZU 1) X GF 2% & Ml 1fii R (92 ?  Bep-
poSAX, CGRO/OSSE % T B #5 # i i X 5 2% 45
I 2% M0 ) 75 100—200 keV LA _E /Y = R # Lk,
FHCAATE R OB A X of X G e
DR F 1) AR E W SR 2R TR ES
107 K )——#F 153 A8 = Y A, -3l 3ot 300 B 3 1 ik
P R Gt O B X 2R REX .
GINGA, ASCA J J& 2Ry T2 A IE] K3 55
AGN [ X R BEIEE B T —/> 3k B R AL 1Y X
S5 (U OB R R0 B 47, I {E 20—30 keV, JFF
HAMRFEN . AXFRAY 6.4—6.7 keV 21 Ka e
RS . KRG RS RN TE Bk 2 I RIFITIIE 55 T 2
W FR L AT AES o S PO et 28 X0 0 T LA e S
By 5 H RS Z DEAS ITAE T LLE
B 5 A AR IR B, S BRI, KRy
X Gk B 2R 10 65 22V 2 NI KR,
LT By, RV L M SR AT LR AT
Hh SRR LI 5 R, AE6 T 25 B A A el B2 B R
Py ix —FE A mE, B R A R A

AR, — BN AR IR ol RE R DB f2 it 1
SRR, B B ST 4R H X B G AR

R AR T AT it B iR S T 2R R ™,

H T 48 5 X ST 2B, AGN Y X Bk mT LA
VE 5851 13 J AV 280 R, L HE 2%
il 51 DA TR T R T S . 5 R
X SR AL, T2 A8k Ko 21 55t B 40 wT LA
FH A B 1 25 4 B e (Bl 10) , XMM-Newton F1
NuSTAR T2 & T £)20/ AGN E{FH A e, &
BB o LA e sl i 1 E . (HIX — &5 1A
HHAREZEFIELL,

5 X GHEOMURAREL, X HTEEAE 1) QPO B4
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IHRAT 2R 5 B BE R bbax —3k R AT LA [E 2
Iy AR — B A 2 K 5 2 R RVE R, X A& A
QPO iR MR Al e 5 MR S St ROBEAR G . 2K
LA, SINAE S BRAE R B 2 1) X5 e 7 A
TE R At 5 1E 2 e PR TR R — 5 — e &Y,
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XA ZR AR AT DR A T 2B i

I 4E 2k, Chandra F1 XMM-Newton [ 15 R 4
BEMLIN e BLAR 22 B & rh O AT (E 55 18 ) iR Ot BE
AGN, X 52 Fa 5 AHx B 52 AGN I JLA = e (JFA]
SRR, R TR R AR EAE T L
ARG, XL O R TR A AR B R
T A ) R S AR A AR ADAF 325, AR W] REX
P XS EAE P REE A, T AGN By &6
bR (E bL T 2B R U)o DO 2] & i 54
A8, PLAERRKEL T —LER e 5 AGN LA FHSCHY
G, HEARA L NEIRATMIIESE

K29 10%—15%FJ AGN % H 5% 5 {1 5t i, 45
SF, Sk A THEEAY . o B YO A AR X e
e B 55 Vg 3 A i A AR S LB, X 2B B X
RIS, (H B KRR BRI R 22
TR Eh R, B 5 AGN 1Y X 5253 ki 5 5%
mEEJEFHE L, X Tk BT X 0 E Y 5T
RKU, AR 7 A T e Hh AR T L (R 2P
3 S et B S (R e 242k BT
SRR AL/ IR I KAEJE ). Chandra [ %3 ]
5y B AG AT DAy BRI 4B AGN Wi 11 X 5t 2 4R 5t
Sk o W HITE B AT) SR & ME i 2 5k o T REFIATL il
A TR A R S AR AL R A Y,
H. W (Wt i e B i 2 7 20 E E Y
TEH™,

T A A A AR 10°— 10° M, B 5
&2 ? Chandra F1 XMM-Newton 3 Ml 75 T £
BAPRI T —SmE R RO X 2R
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XSGR (ULX)™, R HER 45 19 ULX B UE S5 2 ] 4
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FE19624F, T{RHEHE N R BLE A X IR
I, & BT 5 A7 (R RO X 227 =
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I&{E , T 3] Chandra 1 XMM-Newton % ) B H J&
E A HE . E RBER S, A I 4G
CXBHJ 5y #1450 fift. BRI, 10 keV L TFAIEX
S £% CXB W LA LT 58 4 1 4o il Ay B85 0 X 28 13
I, FERAHEENEAS. EREFE AL RE
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A2 30% 0 5 AT LARE 50 i Ay p e

4 RAFHIIERE

BARERAZFHEP BRI D RERG., KL
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W % BLRK 53 2 Zis 2l ) o BE R IR K, 38 100—
1400 km/s, FEHA AL Z A N 4k B & bE T A R R A2
2R HER S ZERIL TS, BT
AN AT R 202 ok B2 A B X 2k
1971 4 Uhuru D AEIEIN T 2 &R A X FH20k A T
SRR AR SR, m R TERE R
IR ED, e, 28X ek TR A
ZHA AT T REWHRN, FF 512 Chandra FI
XMM-Newton 3R 15 | RFEA B 2 A9 X 528 BifR
FOCTERARE . RS AR5 &4 EEH &
PIIIEOELETE, &N L2 FoTEE FIIRIE .
Sk, BB E B T2 6.7 keV FFLHY R
Bfek, XEERGTERR I X S fE S R A E 4
it, JTRFEAKRAFENILS Z—. MEZE
kG RE RN = H AR RRE SR 29T
K, XNl T8N ERA, HikERE
PR KE 12), 1 X g 2T 2 & it it
B IR A D R SR PG, Tk
5 2R A N A RS AR ST R, ATLAE B
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