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B TR TR S SRR b o 2 R B B A 4 4 DN K B R AT L S B R B I, &R b
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HEBRATHBOS KR T, oLt —S oA RIT R RG2S 25, 7
EEAEMNERE, WREE. BRULTHZIE
20 e, B RAR )% 5 RN EZE MR RS 58, RICWINERE 1R ARN B R
FEZHHE . 20 et 90 EAR, 1A B 1 H IR KRR FEHES) 1 R AR 2 5 AR R WL
(VR . LI A S8 R 54T R I R AR RS B L2835 5 T 0.001” IR, RCFEFI A
FHRAT RS HAEEMRR SR T KEMHHE, BR, RUMATENESRE TR
TR ARG RGBS IR [A) 4 3 2™ ™ S — S E AT IR 5T, ORI T SRR AMT
B AER”, ROCFF VXL B o G2 BgetE B AR RIMTE, TRAMTIES
AT R H G 7 OKFH R LM T

1992 4F, Wolszczan 5 Frail ™ 48 Bk B PSR 1257-+12 ke 33 i 5] 4276 & 3k 1
Ak, TR I T B S84 X B 0 Bk ol 2 A FE 11 2 FUT & 090N 4.3 Mg, (Mg, Fon HhBR 5
) 3.9Mg HIFESRE PSR 1257412 ¢, d; 7EJGSEHIMIIH, Wolszezan ™ SUR LT 4k 1 5
JF A 0.02Mg HI47 5 PSR 1257412 be 1995 4E, Mayor 5 Queloz i@ i Wi Il —#t K A
G BB R AL R AR, BRI TR — MBS KHERE A RIMTE WS EE 51 by X
T K R IR R RIMT ER R AR, 78 2019 4 10 A, Mayor Fl Queloz 4[5y
XIURDLIRTG T o VR 2EAE. I Ja RAMT B RN 7725 H R e AW R &+ H gk
A, HET RAMT RS BRI HAR G A KO, R B RAMT B BRI AL 1A
PR, H 1992 RIS KR RAMTE, #2009 FEIFH 82w & Ha5, AR 400 4
R AMT

2000 4, Henry 2% A 5 Charbonneau 2 N\ 43 5k S R 9L T 7775 v B I R 10 R AMT
B HD 209458 b, X5 K 51 b R RIMTE, IR B Se— W RKBHE 2 A F.
FETF R 2 (R S 2 T, KRBT B D2k B TR DUR I R AMT R R A R
IR AR, H TSI S B I e SRR 2R, B T A A2 B ER K
SEIBRH, 78 2000—2009 FEHAE], Al &R EE RN RIMTE RA 50 25 2009 &4, FF
W s R AT AS, TR, 4 a0 FESEBRARIEN 9 a HH, XFZ 50 J5MtE B AT e E AR
PRI, 8 50T REAFAE R AMT B A A E be T35 880 2R 378 5 11 R A R AT R R B
WERS T IANES ¥ RTARIMTENF AR JF8 8 sE 2018 4 11 H45 R T
PRI R AMT B e R TF5 8 S B T e K HU ) RAMT B T, FATRILF 87 P A7
TERIRR RAMTE, I BE 2 A s e 7 2. AT TR KM RAMT R
T, 2018 F 4 H, VEATFE N Em s Ak R B L R AMT B T TLA TESS (transiting
exoplanet survey telescope) K4 TH2", T RIxt 4 KT RAMT B 48 T 50 5. b3
2020 4 11 A 10 H, @i RAANFRERNES 5777, RICHFILRIIEMINT 4301 PR
ST RS (I o TR

4k
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KIEEA

e B ORI R R RN RAMT R, ORI, RORRHEIEEE, EORREERE

%, ROFTR RN,

1 IR 2020 % 11 B 10 A, SELUARANRIMTIEREST

2 ARHMT RN I5 %

FRAMT BRI 715 0] 5 9 ERINER B AR MER . T RIMTE T rEss, £
FLFEAR A BN 2, H A B -5 A0 n) s v a2 B 32 B P A (R ER L. BR G i &R
IIMT BV SR AR 28 5 H O SR I e R I AR, T E RAMT R T £ S
B, R PR PUERIASE, 3E—DHENAT B IR SR, AT S AT B A
JE AT B I U Al
2.1 FRIMTERVERERNE

RAMT R, WAL, KRR SS, o 5 A 3 a5 i v LA oy
e MARNAT B X R RS ARR N 5 E A Sy [MEARINE 2 B iR ST RIMT A
R TFBe, X T AN RIRRE 1) FRAMT AR 75 248 F A [R] PRI 7 7.

2.1.1  RAKM = &k (astrometry method)

RARM VLR F RIMTE AT L2 —, edd Wl R 4MT 21 5] J17EH prig
B AL E AR KRR RAMT . 19 A RT, ROCEE R 2 02 IS R R T) EFR
P B 2T R, JE A 32 R AR R SRS R G 0 2 T T R TR ORENS R e R 1 AT
B, [FHATRERE. PUESEASH. RGN E SN ETFREREBRIMTER
TR A LB A 18 4 5 8, William Herschel ¥ B K IbE K EE 70 H—8 “HA
DA, IE & e R A A B R A A R . BN 40 S, Thomas Jefferson Xf
XU R R EARMPIEAT THE, FEMEEIX R —MRIMT A, 20 A @ R DG
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P I H B VAT 00T, X B AR WRIEER” AR RAMTE, TR — e,
2010 4, Muterspaugh % \ifid PHASES 4t (Palomar high-precision astrometric search
for exoplanet systems) % 51 MR BUEFEAT TR BN, WA K IFEFIN T 58—
R FIE R I R AMT A2 HD 176051 b, HFTEN 1.5M;y (M; xR RETR), HUE
91016 4™, Bk 2020 4F 11 7 10 H, AR EERIGRIMTESL 12 . b
BRI RSO G TEAW R R, AT A — 6 H A 25 3R A vy (R R
AMT BT, R RN T DUE RS a2 RAMT R R ESIES S, THEK
FIAT R ™ BRTIEACIZ AT 9 DR Gaia 41E 2020 4 12 F 3 HRIK DR3 $ud, Jmif 8
A TR N R ILE 2 KA RBARAITE. AL T1TE RS /MIRIK I BZEARATE, IR
BRI UIE ) ST B AR IR T ORER, IR TR SR RAT BT E AT 2 R 4t
4 RTRATIR AL 2R IR R AT B SRR

2.1.2 A ®R K%k (radial velocity method)

B & 1S A 5 A iR R R, 20 THED 90 AEAX, AATTRIL 138 AR & 41
TR BT RIMTEMTIMER, EESESRGNOCIHIT/MEER A, MERELAE
M7 A ERIE S, F RIS P R A R A RS s T AR (R B M ER 1K) 7 [l I B
Wk S A A0S, A PRI A R AT R B ) 23 00 ) 7 R U R e R
IF) SR PR VR RN P S I P 5 DR A I 2R B, 2 [ e i AR 3R AT B2 5 3 B s Bl s
BAR L i R AR M R TAT R S T RN B AR, BRI AR T i
160 3 P2 R 0, AT AR [ o B2 V2 A 2R AT BRI 7 1 1) 97 P B ke, 30 AT B ) o Bt /N T
HERFE, RIMTETIEE 2 8 IRNE 517 - F R TR Y 2/3 YR BU%
IEEE™ T A B 2 A B, I B A 2R AT I K 2 R AR S 45 K T ) 2 41
TR, HHERETEABLRAT B T 51k K RH o S 1 A A 1) i AR R IE 20N 9 em/s, A8
BEERM AT, JGu SO TR0 [ T B2 FA 0 4 8 22 /D A B K 2] (BP/NT 1 m/s)e

P ) T BEVE RN 3 AMT B 2 AT R BE AR B BR ), s AR BT B R E MR mosing
(m NATEFE, @ NATEIENM), G TR m. PUEMUAER/DN, HLmE AR
TR BBk, B DL RN B, AT RIS 1G58 5 2 B £ B ARG S 3 6 SUR I T4E,
TR G Ca ITH 5 K WRUKZE AT Fe WL UCZR AR A) 3 B AR Ak, mT LHERR AT 5 A
T BAMTE S R AL R 5 R I KR A R s A, AR L
AR B S T A W R AR AR IR RS B AL R, AT DL JERUE X rIF K. 5 HA 7
VEARLG, PRI R A B IE S ARG S R AMT B 24T E RSt
2.1.3 % £ (transit method)

% EE T B R IMT BRI AR S = 7. PR 2 BRI R M T BRI T 8 X2
IR, B XUE RGAE— AN AN — T UM B MR (1) R, SR RGN
B HEMEREE, WERGEOCE TREEEECR: (2) R, SXERGHESRE
ERAREER, WERGLOLE FEREER/DN. RIMTEEENSERERM, URIMT
ENHLER S H 32 B 2 [ E M iy, Hhek bmy DL 2 3 2 RO AT 2R B IE
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FER B, IXRFRERI T VERRON B B, BT RIMTEA S HA R, AR =R /ME
%, WHES, ERAEFER, ERCE FTENEES B BERMEN T EEERN KNG
Ky ATEAIN EE BB, BRI SEDCEAG B. 0 R AR pe B 3 R AT
FEREM, BPRTIRTG “U” BB V7 BRIPEAR LR, X PO VER G AT, S ACES IR
BRMIRT AR, A HE A LS R A K G B AT I ™ T R R A R AMT A
7B B ARIE AT R MO, A ARSI M2k )5, SR aT DR B S EURDLEE TR
RIS, BITTR 3 RAMT B ME A S, AT BNEA. PUERME™ . (X%
WAFLE LR R B 1

(1) TR HAT B E EABR/NIRIMTE, RIS IR EZ R B . RIMTE
R SR EL A YOE T IE OB TR RIIREE, 547 - B AR 0 BB IR LR IE B,
A I DERE B pe e 7 HEAT WL BT o] BA2y 3 I B /N R AR MR B, R R M T B 4 s )
BE T B R T 0 RS BE A Be R UE LI 2 RAMT Bk, X T HiIE B ss, EA R
P RS w2 ARV R AMT A, I B 1) R AMT B I MEFR 2 2 T BRI

(2) RIMTEMHIWZE RE 52 2 XUE T B A& RUR M 1 BRI 7% 5% B ik
RAMT EERIAEE], 8 R B A A E R RO R, AR RGH A
8. BNERGHWPEEMK, FELRETE. MRELEEEH KT RIMIE, &
ERMERER, B EEIROLR M KA BN M E 5 X B, Mg Rk
AT AR o] LI R R, (H RSB XUE RGN T e WG L2, sk
RN RAMT . VR VERIE 0 RAMT Bk, HoaRH ™, B s R
SR, et R, DARBR S o XU P S B TS ShTFH. 7E RAMT
SE IR T AL B R, T B DA TR Z 0 W H AR R e AR, BN H
b 2 L BB 0 P S 1 SRR R R B AT 0T RS S E R S H AR AL B AR
T, 15 SeE RS B AR E R 0] Re % RAMT B IIIEAR, e CLHER 24 RIMT
REIES.
2.1.4 Bk (timing variations method)

ZAMTEAR SRR IEES, X T L EEm sk v, RNX LS 551 B As o W . 78
SH O B R DIRS B AU T B A BRI AEAR, AT BRIl PRI AT 2 S 0k 3 2 1 s e >R R 3
FRAIMTEMEEE. 1992 54, NF@id kit 2 1HI% (pulsar timing variations) &I 1 28—
RIMTE, FHELIN PSR 1257+12 XM=kt 22 A, RIITE RSG5 REA
B RAE T CRREE” — BRI, AR R Sy kot R R . (R AR AT
ERASH, XPKM R ET & BRIER, HATE RS AR R E, X 3T ETRE
HURT & B AR “9RA” TRRT EFXA T R RAMT R Bl R 78, Hhprs
()3 B R B ABAE 1.35 ~ 1AM, (Mo Fom KB B E)TEE N

T RAMT EBS G XUE AR, 1TEN S| IS MXUR 28, & %A S5 1M R1
S T 301 A R T AR 1 IR A L RN R S R (A I 5 R AR
METFIE (eclipse timing variations, ETV). HET O K IE S8 AR A1 RIMT I 16
B B A UR A RIMTREARBUN =25 (1) SB, FEZewUE thi—BHEE AR, (2)
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P, HSREBENMENERGAY: (3)TH, TERPERLINE RGN L4 5 Ls Hitg M H &
(BT IE) s TR SRUR RG22 10 g T8I ISR, O R R R
MR RG, MR EAEI R, S SRS Corot TR KEHR WIRIE | XL L, H
HET AKX R RIMT EHBAAEEKWPIER Y], WJLE KRBT KA. S
T R I3 — B S OUR AR 1 P R R AMT A Kepler-16 b, & — U 11 229 d 147 2.
XPTAFRBE ESOUE AR RIMTE, BEEMERARRKEN: 5T S HMRIMTAE,
BRAE R ELEA EG R IE I ; HX T P AR RSMT R, BEHRAE R TE L ERESN T

EZATR ARG T, RIMTENGI IR T 2518 E R R E AN, o 5] AT
BN RIS, SR B PR B 2 T i (transit timing variation, TTV)™ . A
HAMRAT BT E RS NE, 7R R 5] )5 sh A S, 56 32 2 A 5 1 E E A2 1S
AR5, — AT B R TR LT s T T, 53— B Tl 4R, 2 TR
W4 TTV BLGITATTT LISRARZAT R RGNS H, W™ 4, — LRI 2472 A%
i, TR ZEFERIE R, PARFEATEN TTV URESEGR THEMASSETENT L
YN AR i R AT R - B AR EAE

7R B J1 4 S8 B R A A ™, I R X R AR A BEAT T 5 RAMT R
B 7 1ERR N Rk sh i B THI Y (pulsation timing variations). {8 A X 77 v AT $2 2 1H 2 1k
A IATEE, M EXT A R R B AR A A R UK. 2016 EIFF B I A R L T — A
19 840 d 24 LA B & A IR B KICT917485 b, HF R A TR, XY
RAE A RS R A FEE I R KSR I RAMT . H AR XA E R I RAMT B AL 2
B 95 A I A 1 TR AT
2.1.5 %3l /) &%k (gravitational microlensing method)

1936 4F, 9% BRUHR ™ WRAE 7 SRS SR L, 51 7370505 TH i K0 2 i e e 5 2 i
THl 1 E R P AR SR B 2 B AR AN IXME R RARD G T2 BR R &R, HE B
SRR B JIRAT, ARG R AR AR IR, 7E 1979 4 RBMIIHESE™ . 1991 4, Mao
5 Paczynski' 1 T BB JE BHNNUR 5 RAMT R RGHITE, 15 NUR B IS BT
BRGH G B AR, U 2 B EE B 5 5% R AR AR A0 Y, XUE REUT
BRGAE NG J1iE s, SRl S EE KSR AW, TGRS IER R TR RS
Bim/NTRIE BR, H/AERRG] &SRS 951 7735 55 0 5 0E B PR 550/ i
PAX 5, HRERSRERT A REE B S, XM RPEPRNTE] J1iE . (e e kg
B R GEAT B RS R AT T AR, 200N 2 /i 50UE RGEUE R KOG KA T /g
FER ETE, ZMONERE RN — i/ BAE/NISERRIMTE, PLE—5S5A e
BB “WIRATE” . BubB 2020 4 11 A 10 B, MG E SR R IMT R It
105 1.

2.1.6 #uil 5z K IAH] ik (orbital brightness modulations method)

PRE EEMITPUER RIMT RN E RN 2, RIMTEBSGERE AN, BT

IR FE 2, G A R S BUE SRR B I 2 BRI (B FE) MR (FRAE 25 50
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2, KR ERR O HOE R R L B). AT X R T R B R AT RS 6
P TF B R T, X R LS B R R B AR B AR, — R R A B R A
MIAT AR B, T2 R S I RS B AR s B B8 A T RERIN 2], DR M b v S
KI: RIMT EAE T

1.0006 T T - T T T

1.0004

5

0.1 02 03 04 05 06 0.7 0.8 0.9
FHAL

2 Kepler-76 b IE R RTZIE AR &4 2k

17 B RAE YRR T AT B 51 S0 S0k 7 T W51, AB 48 K387 2 M AT B 555 AT
B EARN, XERMAT BT eI RAERA B RS, PUE L LY EAT
EIKRTENE TR . 2021 41 RIR 519 JWST %5 A %3 8% (James Webb
Space Telescope)[lé]&%x)”u?ﬁﬂ—% CEIRIMTEBIRSZ, Jaey JWST IR pSCR o] g 2 71
J& ZAMT BRI T HT AR
2.1.7 AT Z#&iEF) %k (disk kinematics method)

RYEIA B e 5 I A FLAGAIE,  H AT IRATEE AN RAMT B R AE 54T B A P AN KR
R R AR IR i 300 V. 22 KB ¥ 27 PR B3 1 3 S ' S W, R AR 0 380047 2 48 1)
iy, AT RALTRREA, R, REAi, ASLEPNAT RIS ISR DR
KW= KPP (Atacama large millimiter /submillimeter array, ALMA) 1E7EFF J& & B ) Jif
7 R R HAL RO, 2015 4F, ALMA Rl HL Tau X3R4T 2 8 IF 54T 1 0
BUE, B RAEH 71 il 20l 2) 54T B A g 8. AEIE MWl #E 0 LA AU K/ JEAT B 4
H, BRI B IR, IR R BN, A K s 2. il o
(0RO AN FER, G 70 4 (R0E 48 0 B 3 SE B A AT B T B R b B = AR s e . S
T AL AR RN AR R ) AR AL A RIS UE T HL Tau A BRIR v BE 2 AT B 2
W] FEOAR AR F T2 ™. 7E 2019 48, ALMA R T —Bife 5T B ALd “UE)” i £
SMTE HD 97048 b, SEIEMIMAT ERH CO WKL IR, ALMA 7EH B HD 97048 iX
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WUE A 130 AU BIALE IR B | — AR AR, [FI RS2 T8 8 e A sh 77 20
23 T, BHEGH RH) Pinte 58 N HE X B R & B — MR IMT BT 23, M H AT
DA 458 3 LU0 IR A 0 R AT B IAFAE. XMURIMT B2 — PR A, #ub 3] 2020 4F 11
H 10 B, R I5E R RAIMT B — 8, EARA 24T B A RIMT R AT DIEE
SR HEAT IR
2.2 BRIMTEMERRME

78 20 H42 90 FFAX, 10 m Z% B 045 1 v B 2 1) SR 00 55 10 6 SR AR R b A v 1 R SO0k
MR L S E, F 2 KEmE TR B RAMT B AT T 5 0. 2008 4,
Keck BImEiNT RAMTE R4 HR 8799 #i47 7 EHAZM M (directly imaging), KM T b, ¢, d
3t 3 BT B 1 EE, ﬁ&mk%rﬂiiﬁ'ftﬁm% sk 2T ERGMEET s 2010 4,
Keck RILT IXAMTIRRGHIH 4 BUTE 7 (WIE B). RIMTEBE RGN T4 # 54
IR HIEDR, I HERDEY . BRACE R IR MG AR A B2 ZAE R T B
5% (Gemini South telescope) ] GPI i (Gemini planet imager) {4 FH i £ 4% BT & 41
AT RAAT EORE B RGN, IR B S H=20 mag, 7E H &N 5% 77 H B A s 1
FRARN L RURAEIR s FE4 1 Lyot 288t AT LLVR LI R AMT A9 S S RRE ™o 7525 1]
i g b2 3R SO RAMT B E B RUR AT DAORIE PR B R LRI SR, ARk
[ 7= () 5 ¥z % CSST (China Space Station Telescope) ¥ L £ 2 %2 30 T 81 T 2R B 1) &
HMT BEBEATOT . SRR VAL, Ei%%ﬁi@?ﬁTEl§§?§E§35§§\ SEAERR I RIMT B %
fiF, B AR R L R AMT R AL 51

VE: a) N 2010 4E 7 A 21 H L HEMIHKE: b) 82010 4E 7 A 13 H K, FHEMEE; ¢) 52009 4£ 11 A 1
H L BB .

(s3]

B 3 Keck BizfExt HR 8799 {TE RS 4 FITE b, ¢, d, e WEIZERE

3 ARIMTEWT

ARAMT BB At 1E 2 S AT AR R, 72 RSMT 2B ML 30 £, RECK
B ARAMT EBCRA IR, B AR LT BRIMT 2R ESE, i CLI e 7 —L R4
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1TRPISTI . SE AR RS TAET ™ BT RAMTEEN LB A, REA
BAWR, HATRIMTE RSV T CRARN K e B K PH R N AT R 235 5 Ik
FERRE, NTRILT BRI Z ) RIMTIE, RIMT R KRN 5t MR R0 <8167,
ST AR ST R 787 10
3.1  BRIMTEREAHFEHEVN SIEIA

BAMT I BT BIN T B BRI L A R, E 20 tHZE 90 4EAR, BRI KL
SRS L FREIR I B AT IR, B YU A AR 2 M S5 RIS FE AR TR T, 308 3o M 3 2 R P
)38 PE I, AATTRILT 8 2 M O ER I 281 AT 2. 78 2000 HE2 5, AT E R A%k
BEERRIAIMT R T RAMT RGO, PUE AT — A 4% 50000 47 2 1
5 SO I A R O B 7 R A R I R AMT AR AT, M R S AR R R I i
Jiv KSR WL S R I G S I AR AT KNI, R SR v SR AT 5
R I R IMT R R, 2 B AN TR . B e — V=R
RIMTREAEAERIRYE, AR AL R RIMT R, RERBHEASHAR ST, B
TEEHM BRI RIMT R R ENE S, HEEZRAE TR WA A RS 7S T s
T, R A 20 W7 B0 2 B 7 T e (A 75 RAMT SR B 2 AT 2 s ) 2
BT AW s, RAMT R RS S MR B i &, (B0 RTEERAE 100% HIER
Ve, 7ERIMTEBTSENT 280, IEAMEEAT ™ R RAMT R T LA w4 47
M, TN RIMT R TT LB AL G eE. TDCEAEIE A 0T, M HERR TR0

A AT BRI RIMT R 07, A D CEURE 56 SO T LU A R
M5 RIMT B YKo HEASE, FEHERR S — W7 B A e M. H AT O — e 7l A
SEHLI S 5 SRR (S 40T, 41 Juliet™ BOPETT LLAN 340 BRI B 5K 1 2 AN B
MO 56 B, AT DUBES 2 T IDE RO 5Ou S W T 2172 RS, TREBHE
FEVRIE, #BFTLMEF Juliet #E4T /047

FFE A, TESS 257 8] 2 78 45 1 00 I A 52 00 R85 g Bk, 68 T 3R 58 2 5K 1) R AMT
RS, (H /N EE A E S A OB YE, T LA 5235 A g 00 00 B i 0 g i P A 25 7
T T2 AT S, R bt 5 B 57 4 0 R AT S 0% e A PR 0 M0 5 VR BE T T b 3, AR
I e BRAMT R BRI T TR, RCERCARE T IILHBR L, RERLFEFEK
LR T JEREND I, S 77 SR 2 RAMT RS E. TESS $RIF] K &5
5y B AMT ARG AR AR i R AT LR R 0 H AR S i R AMT R, ZE AL T 12 mag,
H AT AR 22 3 56 /) 142 82 7 5 T DA S 02 J2 2505 E s R, DRI 142/ T 2 m R /s
S AT LUK X 6 E RR AT SRS S BN E WL, 7E TESS KAHEHI 5 ~ 10a A, b
/N 43 BT A B R AMT I 5 BRI ) 2 7 4, /NS R B W R
FONLAF 3 Fi:

(1) B /NETREE LN, A SUOANLEDESR, AT DABE N HR 30 I AR, X0 i
5 St T DA R

(2) /N ER I B I A1 B R XU, AR A A E B /N B A T P R A, R v I i 4
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e

(3) £ G b/ NETE O FAI, A AN R E X A Gk /N B AT R W
W, HR R T I NN

FEULE = Mo R R b, HEAT R AMT R B BRI, B S R B
EIROCE FRFERIX B, WSl RS N RIMT R, B UL A B v B
BT LLBFFAT R ORI R AMT BN FAR AL (K, A AT R A 5 2 7 TH 43
7

(1) WL FAMT AL FARGL 32 o ik, Z b IS 2R i R B A £, T
FRIMT B RS 5TER.

(2) WL AMT AR AR R B A FER G, AT RAMTE SR F R
A, 135 RIMTE I A S

(3) X B FEFOLWIE W R & RAMT BRI RS E. X T — 5 EH E RS
HIF S BAGE RIMTE, WMHKR, 7618 KRGS T o i WR T B R B RS
W A T AT B R PR SR R ST R R RS, T RAT R RS R R SR, W
AT R RR STk th £ e e S R AR NG )y, T — BT 04T 1 15 R A (A R LB

B T 0 TR A B R RAMT B AR IR HEATAE A Z 4, TESS 1 R AMT B ikt h it
Y2 IR — i BART . ENRE MR, 7EXLe AR, AR AEAE K
JAMI RAMTE, S RO E, AN, XK RAMT R AR RIS 3
BT FARAFLL, S5 58 2 XU 1), 76 F AT Ol RAMTE T, H WK H AR
FREARLZA, T HAIIRZER, RIUEKE R 5MTE B b T KR 1 R AMT
ERE VLI, KM RIMTEREE TR KA RAMT R 0T KB R RGEERA T
TE, MEERE 5 A RBUITE RS, W TATEMERSELSE IR, i
I T RSMT R BRI BRI, FATI b R DU RR AR S (7T et o e X T4 VR Pt
AN N RSB R AMT B RE AN, 8 A K REAT. % T TESS &I
BAMT R, 75% HfEE AR ST 12 mag, 6 TR7E 50 cm DL IS0 b th
A LA TESS RAMT R A S BN, SR ) RS A L, X6k 4 3
EE A KOOI N 1) 5 2508, WL 5 s, o e e U5 28 4 R ATk, T LA 8 R AMT
BRI,
3.2 FEMITEHIRN S RFR

FHAT @ T B SRRk, HAPEN 0.8Rg ~ 1.25Rg (Re RnHIBRI:AR) 15
JFEATE, TiHA27E 1.25Rg ~ 2Ry 6 [ M RIMTEWACA “BIIER”, HITC RN
TR, K2 BT R B S ERAR L (LB @), 2011 4F Wordsworth 25 A\ SR FH R [ i i
RIS LT H R A RIMTE Gliese 581 d, HRELAIN 5.6Mg ~ 7.1Mg, H5E
— M ORARE A, BRIk B R AR TR I 35%. BT 106 Pa 1 CO,
FIHAD S S (1 Ny) FOREIWKREE, X BT 2 R TR EE#EE 0°C L, B BT EALT
PR LR R AL IE R AR ST SR G T, 4T R R R T LU ARV K, I
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AR LB, AT B A AR B — 25 8 32 SR W B B AR i e TR £ A
BE, WA, FHRIRAN XA AT R AR TR AR K S
4 T M AT B S B e B (Y BRI FE Rt T Bl s B EER, s TRIER I AR 1) 3O 28 AT 2
FATR T HNE. ES R R 25, WKL RIMTER LRI T RERRANT
4Rg MRIMTE, UITF SR IS — WU JE 7 AT 2 Kepler-22 b A, %47 £11:47
2] 24Rg, HIRWA R HIIERIE I S —PUa BT 2, HHFEZ—BREN 0.97M, 1
G5 BVERR, TERESTH R AT R RIIRE LN 262 K, SHERE AT . HEXRIT
JFE N 1.1 Mg (17 Kepler-186 £, Ar T—5 M1 R [ty 2 Jm ™

10—y e —
[ B i ]
Sy S
B | o b ) 2
- = ?)Lﬁ%}ﬁlﬁiﬁ?ﬂ o < : o0 o rT:
S@ 6_ - ) I,_
@ 540
H o ‘
I
ty

ITEFiE /M.

e BB 2020 4 11 A 10 H CHUEIH RAMT ERUE-PRG0HEIL, 4E T 2 K S LA Ho O A
Fe %Z2Z (0] ( “-7 RIEL), HARSATEE LM SHBAL (.7 PREL, AHEELEEII A MgSiOs).

E4 BRIMTERE-EEZGtERT

£ TESS #: B ¥ B I 10 RAMT B TS, FERIL T KR IHiT 2 5
Ek. TESS BRI E —BRIMTIE m© Men b, HEBEAN 2R MIHEGHIR™ ™, K1 R
ZPE V=59 mag, KILAEHEA AT IS RSB . R RILAT A
TOL-700 d fi TR, SHUBRR AN, He—BM AEREAE™ . WHE RIMTER
W BT 5 5 w2 R BE LI 52, AT NS RIUE £ BRI HIAT 2, A
N T fEHER R,

BRI RIMTRBZHRELITE RS, @S5 KHAALY, AT LIS H i
W, ZATEAGMIEREREBAER. 3% il ERRSEEIEE, —MTERENE
IAEERAAT EAFMAT R, FARTEB TS, AREK, BUIER SRR, fi—
RGN IOAT IR 2 IAFEAE B JAR LA, Al B0 T Rl 2 38 B A7 S8 v B 200 1 ) 201 A
A, PR P 3o 0 2 ) AR A T AR B & LT R R G AT 2. AT
2433 Tz R, L TOL-141 ], XE—EERESEHANEZITE RS, TESS
WLIE] TOI-141 b (VSIS i8I HFEE— 5 (e i S B, R ILX AT B RS A7
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TE 7 — BT E——TO0I-141 co DGR RS H 7 TOI-141 ¢ KA S S $iE
W, EATER ¢ RN S I 200 WL B R I, R b, ¢ ISR AMT 2 S A L.
3.3 ETERHEXRSHMR

EATRE—BIERERT 10Mg TR, FEHBSKESEAR, RIERES R
IR REARAT R ERMG TAT R, HPhBEARITENERERTE 6Rg UL L, KiFTAE
JRTE 2Rg ~ 6Rg Z I8l IXPHIAT R H T ARBURI R B AR K, RIS B ZoRAK T2 AT
B, #OBEWRERRIMTEPA L 80% Ll E. XBTEREEPIFMELEERSTZE, M
IER RO 2 i e Y SR R ol N a1 BN 1V B SR 2y AR R Y P N SBY P SY E N
— 4 AR E B R 0 R KT KB R AT M0, XA R SRR EER Y AR
B R MU Oy SR RN B T A 0%, TR 5] 1B I Se e N R ) S E R, 7R EE B 32 AR
TR EAT R RGO R TRET, FIRSX AR £t BL7E IR o s i R hE
X F2RAAT B W PE T 2 AT T RS BRAT T8 K PBH R E AN B MR, 13 H B LA R 11
TR RS EAL S,

Har CRIMBARITE, KT EPHRRK - 20 BE SR, BgE
PIHRARBRMME TR, HT28 FEBMRS, RORERERR, RN r#oR
BEEZHI T S5EEMUMEEE, AT R E AR HOUE 2 5ok A AR RS
JEEER), IR (RZ12000 K BAE) # “pM3E” T2 CRUTHEEFH M BZE —dM
FAEA) KAHAELE TiO M1 VO 415 MEREBARM “pLR” 178 CRUTFIRAEE T
dL 281 8) o Ti f1 V &0 % N TREES B ™. SoREdE ke X 2Ee, 55
S o P ARAR O, S I Y B I R v 2T AN B ) e B AR AR R B AFEROR S, FE A
AT BB KR TR 0 S A R SR i B O R B, IS T R S O R ok . LR
SRSt 23 L ST B KRR IR R AR R, 6 TAT B TR R AL S A 2 R
ST LMW REEL B RSEE SBMR R R, T NI AARE. #
W F A2 USP (ultra-short-period) 472 IR

bR T & EEMERIHRARE, AT FASEEAT BB TR AT D, RO e
B, LI LA RE R I LA LASRAS LA A TR 240 B RE KA. ERMSSET BT
BRGE KA+, W HR 8799 SR BLA 4 PiAT 2, BT AR B fI#0E L,
FREFEN 4.9Mg, 0 JUBAT 2 5 AT B &R AT R A A AR A R, XA
TRAGE EEHEB A TR IR ZR™,

3.4 BIMTEMRSGISEXIELHR

B 2 A RAMTEKRIUH FTF R, 18 N R LE N RIMT B RIMT B A% A%
BEHEEEPHEANEK, ST RERAARRIETEA R SR MR IS 6T XD Efil
(1 RAMT R IAT R WA LG, AR RAMT B TR & @S AE 78 2 IR FERE AR 2 b
B 78RR RAMT EHHTIE N SR, St oA s e A E . RS
TR RAMT BRI, 454, RS S BT T, RIS EDE £ R4h
TR Z AN CEE, M B8 B AT S BEOK BH R AT 2 BT R 2420 R AMT B AT RIS i S
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HUR. B T REABCRI T2 A0, N LR RS T B3 B ARt 7T LA B3R AT o8 s R
H 2 HT FEE RAMT

B W7 3 R B R AMT R Z B /AN T 30 4y o RN T 1 d BIAT A2 40 100
W USP AT R B AN 25 5, AT ORI B o SR 2 IS R IE% ik,
MR, R 2R E RIS 1, N TASITEMSERSEKMLMK T . 45T RIT
B, AT UNATE RGREE E 2 T . 0 T2 8 5 B % B 6 At A7
GETFRT AT, R ILAE 5 R 9 B P B R AR B B AT R, T AT R R ST
HE “WIE”, 7E 2Rg AIMBURED. FIFIIAS) I H RO BT BRI, RES HE
BEH/NRETESZIEBERKN S EEMW, HAORNARST H4 2R T E /D,
MR A “LARMRA 7. T4 WA USP 47 5 1% BUR 7T RS SR I 3 2 X 468 EUV
(extreme ultra-violet) &% S /N BAT EMR &KL . @it MESA f0UE 5 A6 8 %)
FREARKIER. BERA IR AR EIATRRL 7R8I B IE ] T S s w1 ds 2
WS, TR BT R B AR — S AL AL R, X e B A TE B AR R A F R B W
A, HCE T S I BV £ R O ER AN i R 2 (BT R IR B A LT R 2 F
TPV, A3 (XU 23 A7 54T B REA VI BRI 55, RN T AT B I A% R B
B rmRT . USP AT BB HE 23 X BRI E T RN 0EE, 2FaER
() R G 4 R B R, RO IR AR, BT . i g A e A
fE1~10d AU F, G, K, M B2 B W R0, RIEATRBISIS N, i [
R e R R, AT RIS, X R R EREM R ARl R B T R R
BTGB R AR S FE R A T A0h S AT BT R S N T 1 d) 1
frE, X FRRERRE T 4 USP 47 BB EA K AT 7 B e B s i, i Bk
LHAA USP /TR RS2 B AR ERK AT ES ™,

HIRZATE RGP RFEa 3RS, TR AT B2 0 A BN 7 R R g
A ATEPUETBAEAKEWR. T OIRER, BT RS S 5R RGN KA
ANFRAT R R A PUE SR, B X Kepler-68 R4 10 3 T E SEGHTERL, RIHHPMWE
17 2 B0 S DU Lo B LS8 SR A, DU BT R TR R 5:3 Bk 74 (LR RS, 5
SRR 45 AR, T H 2 EAT R R AT 5M, B, S5 EAT R B B0E R 0 % T REROSOR
0.2, BNEHATESFEEHDEPUE AR, BEATE KRS H& W N AT 2 HUET B M
WAL, FETF R BT B R N2 4 300 BRAMT R LA, KZH 652 DMIUTE RS
202 N EAT R RS 4 MG LIRRUT B RGN =47 R G h AT B YOS R WL, RINES
FAAE 1.5 (3:2 A1 3:2:1) F12.0 (2:1 A1 4:2:1) PIANILIRELIE(E. X TXUTE RS, FELAEAFE
LR BN B SRR 2 57, BB RV AR S LR BT SR R G U SR L R B, 7
MR M=2 x 1078 My -a* B, FEATHAER, FEBR 3:2 LI, 7EH IR
FM=0.1x10"% Mg -a ' B, EEEMK 2:1 k. TEARE AT b S22
BEPERIER, BBRE £ > 0306, HRT 326 fA > 018, HFRT 2.1 K.

B T REBEONATRE S ERMKE R, ST & TS B0 T 50 AT 5 B 5 R R
T, @G TEARS EESRBEENLR, KNSR EESNEEFETREECASE
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TR, METEERBRREAD, YRGB ERE ST EERITRAE M E, MERTER
BeREEEEE ™. IR S s R I RIMT R R R4 R, SHAEM
P BB ER” AW, K/NERERER) @% HIE S SBEEWE, HRZENN
H—PUT R KR 5P T R AL Ab 2% B 1 3 1] B 7775 R RE RO 1T A8 Bl o 72
TRBRE —ERE Lkl T EENSRTE. % ARSRBREENIEEZRT
AT R RS, RIUTE MBI LENE LR SR RN, S 51E25E 1T 2%
B S RS BERAY, 16 [Fe/H|>0.1 MM R4 M4T B HUL IR, (HX/ 556
WREZ BT E SR BT ETH GEHUMT BB 6 TRENETERET A 52%).
LG B T R BT R B R, RIE S X R ARG Ty £ ERE LA
KBS MRS TS R B A I R A R ST R R R, K T KT
5000 K FIBR YR Z) 75%, Tog T 6500 K FH-BE 2 35%. B A -0 E 2 2.8 W
T2, TEAE PTG 1.8 BUTE; A20EE&ENELS (KT 6000 K) 172 5UE 15
B LA R AT B RGEH K (R H 10° ~ 20°). XA b 3A ML, 32 WA & 1T fig
U™ HRTRAIAT R ARSI, — R EURHRANS%, B SIS
W R I R AMT BB RO R R I, KE RIMTE AR (%24 0.06, B
RS AN T 3°), SRR AFLT . 8 i oAt 77 SRR [ S R A R AT R R
v TR IE AL, 5 B R B A 7E TR 2 IS0 R 5 Sebrlil B 75 2, BRI 24T
ARG SRR RS (H7E DRI RIMT B DB AR 1E 34 K02, RN
T RSN TR R EMAR MRS, BN T RS ARG rEfd, 7y
e TR R 7T, FRA Y5 kst Kk UE % RAMT .

4 ZRIMTERNIH

H AT AR SMT 2RI H A2, W8 HI 0L ) B2 VAR I & AT 2 1) HARPS (high ac-
curacy radial elocity planet Searcher)[;':]\ ESPRESSO (Echelle SPectrograph for rocky ex-
oplanets and stable spectroscopic observations)" 5 i F v J 1 2R & 44T B ) HAT
(Hungarian-made automated telescope)[% “H WASP (wide angle search for planets)[%]
Z3E/E CFHT (Canada-France-Hawaii Telescope) _b FI i kg B A 1) 1 FE 6 3% 4% SPTRou
(SPectropolarimetre InfraROUge)[gﬂ ;s AT E B Pan-STARRS (Panoramic Survey Tele-
scope And Rapid Response System)[gl' o RSB R HEI T ARG 22 R M AR 35
F2g KELT (Kilodegree Extremely Little Telescope) = TES (Trans-Atlantic exoplanet
survey) ™. IE7EIZ/THIHIEYE B I8 K NGTS (the next generation transit survey) = 54k,
A 5 B I R AMT R T g™ ™ TESS™ Bmgi g REHMBIH. A
TR A7 B A LR A 2 0T H A1 DL
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4.1 HWEFMNIE
4.1.1 HARPS

HARPS & 73 #6615 00E NN 77 R & ESO (European Southern observato-
ry) fLF 2 F] La Silla ] 3.6 m ém’%uﬁﬁ’]%l]ﬁﬁ??ﬁl‘ﬁﬁaﬁiﬁ S5 S, TAEB
Bt 380 ~ 690 nm, HilrHERE R=115000"" . iR i (i B eI I B2 fE N, 5
T RS B AR T I, BRI R AMT B IR IR A S8, &idseill, HARPS 7] LA
FE LA/ 2 PR FE 1 my/s ORI R B RS B2 2011 4F, BEEBWOLH AR IR JE, HARPS
M4 T WOCHER, AR B T T 30 cm/s s

ST AL A R RAMT EREAS, HARPS MEATHHT TR XIEE, FlFRAE S
HARBATE, 1EHMAAR KRG FHATRAFAER AT E. 2003 45, HARPS M7 #i%
AL TG, ERFL 9 d W, %FT&@E’J#@??&Kﬁ%F GE e SR B A Ak BRI
T, RBLT R TS AR SMT R R HD 330075 b, — i 0.8M; KIFA R,
HARPS 1561 8 ARG IR K PRE B AR 3T /N T LR R ERN RIMTEM T, b3
2020 4 11 H 10 H, HARPS B4 KL T 314 BARIMTE, Hohshir 2R ER 1 EE
2570 i

T X HARPS WL &R AMT B3RS 161 24T =k B 1 8 4x, HAPRS H K T 2441
B AL A DRS (data reduction software), R LASZ A Ab A [F] A =0 UL I 11 56 15 B4
DAS B AT LA SR AT A5 1 78 A RN AR 100 T8 55 H AR A ool R 2, T 7 B v A R I 3ol
SEFR H AR, EARETEAfIA H AR IR LR 2 km/s Z . HARPS f#dE nT LLZE ESO 1Y
B _E R

2012 4, & HARPS fy%:4i b, ESO fEAL T PHHEF AR FI#E 5 1) La Palma 1) TNG 2
;) (Telescoplo Nazionale Galileo) -ACE 7 ZHUHF B HARPS-N, [FFEHIKE S
AT E ™. #ub$) 2020 45 11 4 10 H, HARPS-N ©R M 35 BIRIMTE, Hih2 8
ST e 8L S
4.1.2 ESPRESSO

ESPRESSO & %3¢ fE VLT %i@%ﬁ (very large telescope array) 4 & 8.2 m Hf2H
B I R B AT R T T TR B A AT R B
ESPRESSO ) LAE# BN 380 ~ 788 nm, AJ LA = Fh R [H] 73 5 R (6 1% R 3R
(MR)R=60000. 4> #Z (HR)R=134000. %% ##=% (UHR)R=200000, ESPRESSO
7 2017 4F 11 H 216,

ESPRESSO A& %] 7] REAFAE R AMT B 10 H bR idEAT kG B A0 1m) o FE el mT DAREAT 2
BRI P& B 2 O (HR). & IStk & 20 HF06iuil (UHR)
M G T P PR 6B MM (MR). € HR WA T, 400 1 3 5 400 K 32 AT LA
KF] 10 cm/s (FABPF D PERFEE N 5 m/s). EEMEE N 10 B T, B 20 min )V
P BERZIR 255 16.3 mag. ESPRESSO HIAJT & T ¥t b B0 ™, alnh 348 it it
BEATRE B AL B R 40 Hre ESPRESSO 44 F 2K KMHIE 2 HHE A RATE, $T VLT 7]
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MR XK, ESPRESSO 4%} 7 8] 78 52 48 F- A% R b A7 I BEOWLIN 5000 s % 22
AT B R R (WP 2B e R BRI ). BhAh, ESPRESSO IE/EXT RAMTEKS)Z
(032 S T BEAT RS AN, A% v PR 6 1 40 % e AU AR B T LA d b 0 — IR BT L IR 2 B A
ERARBERAFHRKERSENERBICRSE, MHAKE RSN G BT #7152 %5
SRR mMBGEREZ mH% 277, Kok ESPRESSO #4545 & VLT H st R g 4X
SPHERE X} R4MTREIFEEZIRAMN, GFRMAT B R4 T ESEUE DI RA
TEE A AEE AT T T

4.1.3 WASP 4= HAT

WASP 5 HAT/Z H i e S0 At RAMT BRI H . WASP RAMTEM T HIH
T I A FAEAE R IR RAMT BRI, QRN GBI, 5 hlkiE Ty
La Palma &1 Sutherland FRFIER L &™ . W RIGH M 2003 FEFFEE, 748 a] 4 53k
57 670 A RIS ML, ATLAYELE T 1% BRI V 2254 7.0 ~ 11.5 mag (I H
Fr, VIEBMRIRESEA 15 mag. A T PREERSG RS MM E S, WASP I1H K 1 IR A
Talon 2k H 242 i BEA M R G db 7M. #6] COD W ESdE. 2004 4, 7E WASP #ix
B WAL 6 A AW, 2 AEERAT TS 129 1248 U 670 3 8UE 2 15648
k. WASP RAMTERE T T/E—HELELT] 2013 4, 11 FNFILKRILL 158 BIRIMT A,

HAT Bz g tH A7 T-J6 BRI HATNet 547 T F Bk H HATSouth 4. HATNet 4t
A7 B 38 R b 43 A A S TR D R S5 18 (Kitt Peak) 5 B BB A1 7 G /N EIT 8 HAT
AR, eI A B B RAMT R, FEX LRI AT RAMT BT AL A
A5 3 AN X B A LGB — 3l 25 AT LA 58 K98 B R X EAT W™ . 1% R AT R
R M 2003 FF-4E, HATHLAI 70 SURSMTE, HATNet BRI K 7 HE R EH TR
I RAMT R RIS, HATSouth &K JE7E HATNet Jb K& R AL -, X5 R XK
RIGHNTE, FEHAMAAEREE. WART 5NN 6 & HAT B W, SF6%8akh ez
$90.18 m. £ /2.8 IEH 5 4000X4000 CCD LAk, #mA 8.2°x8.2° . M\ 2009 4
WIRNIAESLRIL T 73 BRIMTE.

WASP 5 HAT ALY 78 7 RAMTEMIFEA, TR R B R, Hhk
BUEIR BB AT AW (N T 10 d) BRI RSETRET . XETR AL R E A
PR R R ()™, A RAT T X B R A TR R AT R RGH T A B IR
XEATEEE BFRERNSRE, EERE—BRIKT 12 mag, AR THEALIIOMET 7T, e
SH EXEBEIEEST R, BATT LI E 18 KB S sk 5T T, A Bk
FE % P EE S 500 G X e HOR B IR AR, A R T3 — B i A 2R AT BT 5 AL
ML
414 +EHBASMTEZHF A A (CHESPA)

H 2005 £ [ E IKIKIE UK S A (dome A) B4, C&%H T 26 R XM &4 T
BB RSO, VKB AR IR (FPE A 0.317) W T ZAMT R K ks A 5
FEREREE S IR CERHAMTIKE A B AST3 BiZ 8 (Antarctic survey telescopes
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Vi BRI R R WASP, S0 5 88 HAT, #8605 35 00 B R BLI R AMT 2, B B RoR
KELT, BEERIRTEHEEE, 4E iR X0, HahER TrES.

E5 RIMTEEIMBLNNAKELENG

times 3) Al CSTAR (Chinese small telescope array) =3k & 1+ [E F i) R /MT £ F- T H
CHESPA (Chinese exoplanet searching program from Antaulrcticau)[iwfm]o CHESPA 1) 3= %
Bh2E B AR AE &M sk 2 () 18 2 R Bl I Gt BR B0 T B /MR B RAMT R, X EA
AE5E, WA AR S M EAT B . 200 2016 —2017 £ % TESS Mk CVZ
KIX (southern continuous viewing zone) f1#% 2, CHESPA &I T £ 222 Fi R 4M7T B AF ik
&, b 116 B/ TESS. Gaia R PHINNKIEA, CHESPA € 1 0L 8 71 A1 R A 4s
REIRIN S5 A1 0] T4 ) 3R AMT B BRI 70 LR S, IR A 208 TESS J&
LRI H bR iRt 3%

415 HRIEFRIMTZHF S (EAPSNet)

EME A G B R Bl T KB RAMT BB AR RIMT R F A1 (East-Asian planet
search network) ™, I E Rl B E KK LA S HAE KA, $hE K 5% R
FUHT R E m R R T . S VR H A E 5K 6 MBS 2.16 m
Hiehi. HABER 8 m Bikhi. HANK L RAAYIM S 1.88 m Hithi. #E 1.8 m &
WEE, WORAMIE AAT3.9 m BEuthE, ££ 1000 B G, K B & H Bt T2 50 ~ 100
TR XOUEVEDE AT IR BT AR 30 uE o 550 & 18 2 1 i 18 28 AR e T
AR B H AT ER B E SR SCE BRI TR A E 3 R @G i % 2.16 m B
T, CHRINE Y B EMKM R M7 R,

4.2 ZF[EEFNEIE
421 CoRoT X

CoRoT (Convection, Rotation and Planetary Transits) T2 & 41T 2006 4, & Hik
B K KW 5 H 0> CNES (Centre National d’Etudes Spatiales) 5 KX K 75 & & ESA
(European Space Agency) A F FHFERN LEBH, FEMRIZEHIREERFZHRYE
RAHMTEM T, CoRoT BEMA T4 27 cm NZRIEEE M H CCD, MK /hg
9V, BT TRHERPE (low-Earth orbit), #RMAIRIMTEAFERAAEL 180 d, i
LR 3 27, TR IR RIEAT)G, TURAE 2012 4F1E R 45K TAE.
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CoRoT J1#h T RAMT 2RI R, 18w 2 v RO W v GEA7 72 RAMT A H
b, Bl 3 B2 A I EL A B v AR I AR AN RS . CoRoT PAE EEMMF RN A=
AERGy: (1) WK A RIMT BAEAAAE R B RIMT ER R (2) IRREE BT
P/ MTE; (3) B RIMTEMERERMNY K (INFRRREERESE).

CoRoT TL&— W n] DUOWI JLFHfE 2, W& B8 20 ~ 150 d, &— Wl H K4k
WE] 200 M BEFAE, HAZHRIE. EFNIRIMTES, MIE TR BRI
RILH ZAMT R 2B AWM T 4 d AR, 11 CoRoT-1 b, CoRoT-2 b 2™ ™, ¥
VCERIN B 3 N AR B R (1147 £ CoRoT-3 b, CoRoT-15 b, R¥L 7 4 — Hie g Hh 5k
CoRoT-7b" s KRITHHE., BRI AE CoRoT-8 b . CoRoT KILM RIMTEKZ
ARLIN 1Ry (Ry R AR AR AT E, HAEIREAT B rh R I 1 — SR (1 14 i«
Hbf 5 PRARRENERESBESRE, SEFWREELINSEMR T TEZEE
e R — T IR P U IR i — L s TS R R M. KR4 CoRoT WL i1 £ 41
ITENAMZL, RIERIZRIMT BN R A ™ e 5 A th TR, i SRERAE s
B, BT EE, ST RS S AR KR 2T . CoRoT TLEERIMT RN
PRI 5T 77 TG 7 RIEERM P ST, TENRIEI 6 a H R ILFEAIN RAMT 2 3L 33 i
4.2.2 FEHE N RITL

T &)y = ) B 3t 5% 2 3 [ B KA = i KB (National Aeronautics and Space Adminis-
tration, NASA) i T 2009 SR F B, HRET RIMTE, HFXNFHFP R
1T BWAAAE R B ATIRI, A2 H A58 D 1 78 (8 RAMT BRI H . JF8 8 2 im 8 i) 385 0
B 1A m, WIH 115 FHET T S —HIINAE S, TR R R R R 1 — A
115 P07 B R X AT R RAMT A S, I T o 198646 Bt 2 ™. 76 2013 4F, H
TR AR LA LS FE IR AR, B8 Tei AR ART — FE R R A S, T # i
B WK RA WG, AR T RN R H—K2 7. 5 2013 4 LT R B iz
HRAE, K2 &7l BRI R X ST R RAMTEM S, IR T EZ Hism
Wil BER. B BHE FRNBHERSERFER. TE8E s R/RIMT
BEHIFIE, £ 2018 FFIK R RN, FEE— KRS K2 MRILKI T 6064 FRIMTE
fieidefa, HAaiil 7 2746 FURIMTE. EFEE— IR R EIEAE T, 12T 2Rg
(A RAT L 50% , ATE ORI T — 2 5 ERAALI4T 2, 40 Kepler-186 £ 25, FF
L B e I g e A kb 78 T 2 1T T ERIIRE FE B 1 3 ) AIMARR RAMT BFEAR A
B G SR S AT B AR R AR PuE b, PUERSESE, R TR E
B KEREITE ARG LT RGE R, 5RMAMRLT ™, TERBRES
EEMAREE. SBFEESE - ERENKKT ™ TREERNMGIHIMER T USP
a4 TR AT R SRV o R i a7 R A P R AR E V2 0 T 2 R R R P9 1 2
1T, UL KPR BAAT B RGERI R r el Bk r). 2475 R g HiE LR
MR AFAEWIRE I, T REAANFRBEAN B SIERT E RAEHARRILIRIE, XRHR
TATRE Z MBSz b, ERN TATERGEAWER T EERm™T ™. 3
EEREIE R T 4 14 B SeUR ARG P AT R, X7 EE B T OUR M A
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DATRIUE], 105 F AR K EXUR, SR IAFAEAT B B NUR F B3z /N T NUR A8 2 P ) o
th. CRIMFIFNETEZ AMEREENRSETE, ZRMEEFEISFEENPEZ
BRI Z A, R, R RPLE 1% MEEERATAE, H
A EE R SECE B A — R T . TR R AT R R TR R AR
KERIMTE, EELIEERSETLES, Ko 2Rk — s mma™,

TENANFHRR RIMT BB 2 rp ) — 3K, JR B Rimsiiis T K&K RIMTEN
IMHHE, X LR KR A 2021 4R 5T TWST 2% 7] St 48 075 e O0 I b 1) 25 B4R . ey
T B 5 2 B R AR R T4, T 30 i v O e AR R S AR e T
- 2 7 A R TR M R SRS RS HE 13 ~ 17 mag 2 8™, K4 RAMT R AR 1k
T HESS, AT ASIE A b s BE A
42.3 TESS L2

REBIERIMT R T TLE TESS (transiting exoplanet survey telescope) & NASA T
2018 4F 4 A RFHA A EindE. HinsEhl 4 6 10 cm DR EREA R, &6 EinHE
W3R 24° X 24°, 4 GHERETEE TIRIEPHEN 24° X96° FITEMI%. TESS itk B4R
FRAMT R T, BERS N 26 MRIX, mEREILS 13K, BANKRXAFEHE KL
WO — U, M EE AR ER AL TS &5 B E L. TESS RS 27 d Wil — /N KRIX, Bk
TESS $2 4t RAMT BRI IE IR ZHAE 27 d 2N BT EASRIX DA A A
H2 AfFERS, EXEESNXEANSEIEHAT 27 d KRN RIMTET . @i
8 2R B 5, AR A PH B 30 R 2R 28 3 A AR T 40 e B 1 O T K A7 R )
PIMEZ, TESS iHRIX 2020 AEF, G, K, M B2 3T RA4MT B BAS SN, Hok
H AR AR (RIS B S AT A, TR I A VA I 1 R R TR AT R AR TR
JEE A AN R AT R, X eeE B AR T TESS f8 H 3% TIC (TESS input catalog)”™ .
TESS M 3| 1) RAMT B AR, 23 TESS B2 R4 ffig, b #d &Hif f5 bE
M B4 TESS K MMM, GX 64 N EOGHR i (5 M EL R RAMTE) Ak T TOI
(TESS objects of interest) BRTY, XK RAMT R AR TR JLE N RAMTE
R = 7

TESS 26— #i8K T 2020 4 7 H45H, TR 2000 P RAIMT B ik, HAd 556
Wk /NT 2Rg s B4 HTIR 6 30 min ¥ FFI (full-frame image), TESS A BE454H & 1
%) 3100 R AMTEFL 10000 HLeE R AR RIMTE™ . BubH 2020 42 11 H 10 H,
TESS e MM 4 K 26 MRIX, KILRIMTBEAREMR 2174 B, Hb 67 BN R
TR, ER/ANT ARg MMk 704 1™, £ WHER WS, TESS ¥ IFR 3 15 4
BAMTEHENEST, SEET LB 2000 P 0 RIMT 2. 7E TESS Hihs b, f&17 %
Wi 35 CCDMERMELELF, G, K ME, I H23 kA 25 BB IR K
WRIMTE. TESS fENmBEE RIS s, WIEETT R RAMT B RN B AR 7T,
U0 o AT S AN IR F TR0 B B B A IR e TR AR R AT TR B, 7E Gaia BRI R R
fili EAEHEE TH R S, MR HATIRIEZ AR 2T B RGBRA, e —FhifiiE & it
2 min H AR 1525 7 A0 i B LT AR B 58 H AR BT 7E R IX i S i
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424 Gaia L Z

Gaia PREEN ESA S B EZKI AT 0L 22—, B AE DL e 1A B B HR T 22 A0
REAREPL 10 CMERNE, BEREAEHEEAT “E A", Gaia XHRERUEE TN 70
R, A SRAT 0 vk P AL B 80 2 BRI R AR RS =42 I, JRId R EAImIEsh, M
1 48 7 R 2 AR IR A AL Gaia WLIN AOFEAS PR 2 RAMT B ARIER, HE L RN
77 A BT B SRR T R Gaia (00IAE 7T DUBCA RS bSR3 B4 100 R &
B R IE Z KA RIMT E. Gaia MIFEASEAERIT R 2N, X E WA L AR
ZRARBEMAZE T EBOE MK AT, Z2ATERG T RISNEEEAT B XA E & AT
BARSIER, IS AT AR FH B ST R E R R

5 M4 EREE

51 Q2%

AR BN RAMT B IR T E M TR AT T A4 A 1992 4R R IES — BURIMT
AERPAERT 30 SEN, TN S EH I Ea R BEONRA. S8l RIS 11 Mgk
A FERMA R F R RAMT R, @ Bk S50 m s, RATRIIFHIA T KRIL4R
FHPRIRIMTE, BdEZMIRNTERARE RS EENSEAMER, XX R4
1T R BRI AT TP L. BRTCRIM RAMTE S, /AN T 30 d R IRAT 24 &
5%, H N Z TR RS, SRMA TR AR UITEX SR A T SR R
AT R HElTKMMEATEY, RRK—&oeiRKES#EEE, T EMrRHK
HEMBATEA TYEPH T, HASESEATREEGREZ MRS, @ik o ki
RIMTESHGHAT G0, AW R T USPATEME RS EAERE. FEREME
J& = BEXAT BT BB R 52 e S5 R A

FRAMT B RIRINITE 32 2 e 5 R FE P RER 7, MBI g sk A, (EOWLIIRS FE A
PR, FEREEDUH ML AR R 22 8RR ERFEWNBIE HIE, ATEVL2KIE
BANPATE, DI EEa s ARERN — RYIREE RIMTERN I E WK 78 7 RIMT
B FREA, (ERATN T RIMT B BE . A T RE AR ERE 24
REMMFEA R TS FECE IR SR, AP IE AR AT IR FF e AT 2RI & AR,
JAINEFEAR S

CRILIIAT B THIT RN, EE RGN F il PR RERAMRIMTE, K
RFRA TR FI A AR, IRAHARIIX L RAMT . TR RIMTE, EFHEH
— AR A A S, IR CIE AT B TR, PR EUE S HOHATE IE SN,
NP BRI SR A B 0T T SR AR 1A . A3 25 TR AR B B IE BRI ., A%
AT M5 R BE B4 ORI 23 M T VA B AN B S, RAMT EA G AR A &, K
JRIRGE. Bl SRR 2 ) 2 8] TR A2 (R I B 11T, RIMT EFEAR ORI R, XX
SERE A BEAT RN DI AR PR 72, X T RAMT E MRS EAE IR A R T E o E
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B T EIREUEGE, FEEEER T RCE S, B AR T, R PR
HMT EVEBURT R A AR KA Bl B — OV DA 1 SE BT 4 A5 W0 7 ¥ 1) et o 1 %
HMT AR RMIE = R AR S K. XS I E R S S 9 T — P R A AT
HAMERTE, HFEBRITRERASH, WAZIm LT, 23 FRIVEN RIMTER
W58 5E Y H Fre
5.2 RIMTERNMRLREERE
5.2.1  RIMTZ A4 mu

AR AT B b U0 R 0 A5 ) v 2 2 R A o 90 I o e 3 R SO s 4%
B2 RO RERE, AT R E 2 RAMTERE SN, SRAT HCHT M ] BRI R 5
1T BT IR IR . HATHR I R AMT BB WSS 40 1y, e i A Y
KA G M 528, AR EATHED. B THRNTTERA R, SR RIMTEIEHR
ZREARSH RPN, WM, REMERE. WATE BN RIMTERGEZERE LLRE
WL 47T, NASA tHRIFE 21 2l 20 A &5 WFIRST (wide-field infrared survey
telescope, 2020 4F 5 H ¥ 4 Nancy Grace Roman Space Telescope) 4 H S T4l 5| /1
B BERURIZN RAMT BTN, AT ERGREIERRMRIMTERNZ
FeME. X RAMT R AT B BUEH R 20 A %A AFTA (astrophysics focused telescope
assets) (B B E7x T HH AFTA #E47 R /M7 AU B MR ) 28 F 2 16, DUE SR 5>
e S IIE SRR NET /L LE S

=] KW%IVE%
VA

30 L RA TR b
Ve B ER T R E B EING R, 5N 0.518"
B 6 WFIRST-AFTA ARSI Umad7 BHEHIEL"
BEE NG AR CGEARE, RRSAHELZ RKOREEEER, AT CLUE B

WM R AMT R HIRBEZ AT, W F—4 30 ~ 40 m w5 E-ELT (European extremely
large telescope) ] EPICS (exoplanet imaging camera and spectrograph) 23 b = Dt
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KX ORI R AMT B AR AR AT B BUS M TT. B4 AR L AT DB 3 W i AT 2 A
I, $RHLSE 2 54T B AL RE R, b nT LAREN B TERIN 7 2 B ) S 2 TR A R
SMTEIEFIIA L. BT RBEESDHEREBURER, RRRIEE G 7 #0008 MR T RAIMT A
KAZ PRI R M. BT T EAT B RARSr Si A 2 s N it
ITEF R ENIARSHRER RS, WIMEER K. X THUEDSGEAL, RINAT 2 RS
WS LU R M. 0 23 3R R BT A H IR 238 R AT B RO FE B BIR
5.2.2 A IMTE IR EIRM

KK, FERNFIZS ] RAMT R RN D H M 40825 3 RAMT B RIS, TSR EE
HIZRHAT B AE N RAMT BRI E 5. H AT S &R 5 23 6] RAMT BRI H £ 24
PLATO (PLAnetary Transits and Oscillation of stars) #1 JWST' 2%, Hrh PLATO P&
BT AL T IR PHE R B R N RHAT ., FRRIMAT 0% B 5 FEE. PLATO %
FA G M BRI R AR I 2 IR S M ERAR A RAT B VR 2R, ISR IR “HER LA T 4
FNHLERTE K BH & N A2 el B il 5 A ), 7 B SR iE & NREAFR) “238 =% E”. JWST
SH e BRI s ()% H A0 #h 5 TESS 258 2 S48 2 1) RAMT BT RSEM
M5 KA T BRHNR 2 S 1E 2019 4 12 A 18 H RS T CHEOPS (CHaracterizing
ExoPlanet Satellite)™, ‘3 5 2B 5048 Sy BR AN 280G 22, @ik ook o8 W 030 4% 2 0 77
ERIMT W B ILA, PRI Hh 2 65 WA [ 1o B2 W0 I o ot & ) RAMT B FAE, IFXT
Hi LR 2 R AMT B DA 263 T 12 1E.

RRHHHTR SR THRIFE 2022 SE 45 Buclid i se, HAHEHE—6 1.2 m D4R R 5 H
G % (— &0 WG BARNLAN — & i 2L AME 2 HF R AR 1E ). Euclid T & R /M7 E IR
T H ExELS (Exoplanet Euclid Legacy Survey), 3% BEEEAE 1 AU DM SRR &=
AT R, BT B 2 AT RN JA TR A Euclid FMIEE R, XPRAR R (iR
RIFIHES) R R EEARI T H , Hoh RS0 R a3k A B s R /M7 24 ST CHES
(closeby habitable exoplanet survey, & &5 H AN R4MTEIRN T2 search for terrestrial
exoplanet, STEP) ™", ¥##—6 1.2 m e, SR RANEE L AR AT B 5
FE A A e AT R, @RS RN E S B E S BATR R R
M RASMT R, RN A BRE ST 1 pas, RIS 2 HH L2 $liE. CHES ¥
XPORBHARIZ) 100 i F, G, K B4E T R mks FE e AL &, 0 W] REAAAE AT B AN T B =
A5 SR AT R AT A TE . RS ER RO T, H 0 CHES 04 52 B T 6 A0 J5 #RE AL I
Wl EZRRLE EAERELE 2K PAILFEZE LD RETE RIS EIIE “RA”
(HABItable Terrestrial planetary ATmospheric Surveyor, HABITATS), & 7E i@ iKW [A],
ZPBOWM, FRERRIMTEINRES AT EIDLE, RS MAR, T
AdarfES, FERFEHPHMRMAME. YPHEELRT 4 m KRGS =5 AR5
BEEIE, FC& S e BT M BUGAE AR ARG B s 4 R e i ORI 41 4k
BB R HE R a4, RIEFIHH L2 $UIE, 8 5 ~ 10 a MUREF M, 3843 10 4LA
EEEWISHATE DG, SRR RAERAEGES, Gk RE. TR aER.
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7E NASA FURI R AMT BRI (WL @), 184558 2 0 R LR IT H K fi 5840 5
R AMT BB, BRI B 5 7 FS AT £ 1) Starshade Rendezvous 1 HabEx (habitable
exoplanet imaging mission), R ESZE M R E K RIMTEHBEME SR ESITER OST
(origins space telescope), FRMIZEHIAT B BB LUVOIR (large UV/Optical /IR), #fii\ 5
HMT B A A A A AR AE B 72 [ 38X Exo-Earth Interferometer %, {HIXL8T0H #IT i
SN AT R AR e N PN

Angular Resolution: Interferometry

Angular Resolution and Collecting Area: Large Space Telescopes
Contrast Stability: Ultrastable Structures

Detection Sensitivity: Advanced Detectors

Starlight Suppression: Starshades

Starlight Suppression: Coronagraphs

y ﬁ—zl&

LUVOIR

>
(O
o
P |
(=]
=
x
(&3
Ll
=

2 > k &
2

(=] HabEx

(7] Starshade

(2] Rendezvous

=

Exo-Earth
Interferometer

Origins

l | [ Possible jPendin_ﬁ ‘Decadal Survey‘

2025s 2030s 2035 and beyond

Exo-Earth

Atmospheric Biosignatures

Exoplanet Chemistry Direct Imaging Habitable Habitable
Abundance Exo-Earth Exo-Earth

Exoplanetary Nearest Transiting Exozodiacal Dust Discovery Abundance

Atmospheres Planets Exoplanet Diversity M-Dwarf Rocky Planet
Hot Jupiters Biosignatures
Version 2019_08_15 00 a ia

[o=7]

Bl 7 NASA HRIASHRIMTERMELE

B 7 vH RIS H R ORI E , R A B B B AR R AT R AR IS 7 T A
R WIMAER, #la LSST (large synoptic survey telescope) B Bi¥ /£ 10 a P X F
K 2/3 LA LR IX AT 800 IR A IR FEIROR, B 1 E Rt R4h, LSST K B il
WFIRST Wl i — e R AT B 5. /Nt T LUt K BH 2 8 B 1 5 2 HEAT 7840 1 R 41
AT BRI, @ HE I BN RIE, ERUERAE SUR % 2 GO0 AT S 3. B
BTE N AR ZEH NS EEK S E RAMT RN G RO FT, 5] 000 00 sk 1)
2.16 m PHEE R 60 cm BHEET M, EHETIR 5 ~ 10 a MBI R, MR
BOR 5 2 A R B B B AT RS S BN, AE A H AR I S R R L2 B AR
IS 7 T A ¥ 0 B IR, ARSI B8 22 i A 2R AT B2 b S R0 1t H 7 B
5.2.3 #A ik, HEKE R

FRAMT EE I i BE UL A — TR K 5 I R] () Sk B A, AR BRI i TR) R
AIREZ M R AIMT B A EAA I EE, FEALSMNE R E oo, FAANTE
e SCETARAL LI SRS, 38y RAMT BN . 1 R B & RAMT B LA A

HE
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R, TE L S R XL - 5E T LS N R, e S I A v R P £ E
o R T RN FE HE A S M) R AT R R A 0 e A g % L) A, AR O 4% A
SEEMIATHEE S, 7E A BOEAT S BRI, ARE A BRI 1A P R T A 3k
18 RAMT B R R .

T JE W R AT R WA SR B T, B T B R K (1 a HEE L),
RGBT B e TR LR ZE s T A A R R AL PR 4 R
— Tk, BUE N A RETE H AR VE SRIERF RO D) T2 R, e S A s R A
RS EEH B RAMT R HURIRAMT G BRI R A 5 R S 2 —, R 3
R GE T 53 W B ALK RN T R A B S 0 B AR B e, e TR R 4 R AT R
BARH RS B B, AAET AT H RIS RO 8H 7 IR RAMT RS2 H
PR, (B R R, o RAMT ERIEAIE ST, RGNS, SRR
FAMTE, RHMRIMTERBEEAE™ . BT ERINNERAYRIMTERZ, &
B RAMT BRI SRR, RAMT R MM 55 BTSSRkt
T KU () R AMT R AR o 3 R R B AT MR, B R AT SR R L 1
PR, X2 SR B B IE,

Buigt
SR AR AR A SCHR A B I R BELIN3E 2.16 m, 1 m, 80 cm, 60 cm L
R TAEN RNSORE. ASCE > TARMS B ERHEBE 5 R S S = T BOR A 5 .
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Abstract: Exoplanets, as a significant section of researching the evolution of stars and
finding the origin of life, have been one of the hotspots in the field of astronomy for many
years. At present, nearly ten methods for detecting exoplanets have been developed. More
than 4000 exoplanets have been detected since 1992, as astronomical observatories have
become more accurate. In recent years, space-based astronomical observation methods have
become mature, while the precision and efficiency of detecting exoplanets have been greatly
improved, which leads to the emergence of more ground-based exoplanet exploration projects.
Following Kepler, the most successful exoplanets probe satellite, TESS was successfully
launched in April 2018, then lots of astronomers and ground-based optical equipments around
the world devoted in TESS photometric and spectroscopic observations, which ushered in the
“golden age” of exoplanets detection and research. In this review, we introduce the methods
and representative programs of exoplanets detection, summarize the research and evolution
theory of earth-like planets and gas giant planets. At last, the research of exoplanets in the

next 5—10 years are prospected.

Key words: exoplanet; space-base observation; follow-up observation; photometric obser-

vation; spectroscopic observation
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