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SMTE, HEETREYHEY:, REEYEFLREIGE, URHTGEXT A RIMT 2O —UIR .
AT BE BT T OKFH R SMT B OF A AR R I 5E, A4 T HKH RIMT B EBIREM P, XTIk
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HERSE H AT A M1 ME—FEE AR TR, RALCER 2K —HA A E7EKH R4
REM R ILIE & A M e e 4T 2. 20 4D 80 4E4R, Bradford M1 Richard 12 X428
BE 3 BTSN RE, REE B —NEGBY IR (KRR AR FEEERE, 5%
TR —MTERS 1%, XARBEANTAMREI B R ZE BRI, 5 B 46
A REETE R TR R 4%, T AU K R, X T B R R AR R AR A (4 A
JTHIAEIE.

Wolszczan 1 Frail [P 7E 1992 fEXH kit & PSR12574+12 Bkt B HIRFSER, K EEE A
HABRMK, HEJE Rasio EA O 3Pk #ET THIE, FRIEEXEMET 3 BITENZITER
g, Bkh B Bk, MWIEME X L, PSRI257+12 fTERFERAREAE —1
KHFRIMTE RS, HEikt B S REE S ERAEXENITE LA RAEA AW, AMTERD
K (solar-type) {HEF B MITE, FFAlJERMITE. PSRI257+12 iTE R A EMEH O

YR E#A: 2008-03-28 ; f&EIHH: 2008-05-28
HL&WE: ERERBRESEHFHE (10573040, 10673006, 10833001, 10203005) ; 4R EH/MTEE
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Jok e B2 Rk o J R B4 /NS AR HE N TG () A5 B A . IR FH R M T B 7 1K 4 2 ) 21k,
MERKHEREEE RN E—FITE 51 Peg b @t fHEM A EWTFREIM 7,

BE 200843 A 13 H (TH), BEH 277 BRHARIMTE. XEiTEMTEERTS S
KIHRWISEATEMY, HBHITEIASAGITEERER B, BTREETE. EfT
EBAEFHEEZINERZGER, HERHWKHRIMTEFHE 140 285 HA0HEEE
/INF1AU 5 NTEHUER OB KD LEE, KHRIMTERZMKHRAKRA—E, F2IT7E
HE BB R R,

REMBEREDFR T R TFITEERNEZWE, INEEESERET, BEFHREE
BATE 010, DL AT R MW fEfT B RS R A S mie. 7E 21 thadd, AESe
WRFAFEREREES, KiTEA TRESHE KT BT B g iUt it B RR S I e
EfTRERSRE 1Y | SR BEREBNT S B TEA RN M NEE, TR 1/3 BT
B RGBT BRI PE R ORE/ 2T 2 2O | WR4ERI Gl 581 ¢ 2122 7R
T RBAEYEFRME AL, B S —BAr BEXEIA A MITE.

FUAERR I AR E LT IRINMGE R (15 5Bk R) IR EEH /N KHRIMTE,
2005 FE T TR ENTRILSNR A (2M 1207 b 63) | BARXF R IH R AMT 2 B BT 7 W I
., HEETRW 10~20 a TTEEE N T EEWIT B, EEMRF (NASA) MERZESR (ESA) #
A KEAM KR R SMTEZEMHRI, 0 Kepler . TPF, Darwin & [62]

ASCE 2 AR T JUFRE R BRI T 1% B 25 FhoT ik N R e o g, 58 3 TR IH &40
ITEMPUERIER HHIT T 4028, 8 4 B O RIWKHRIMTEHFI TR

2 Ik

Perryman 123 3t BH 2R /M7 B AR 7 58 4080 S 45, BT AR TR A 6 Fl,
SAEEBME, RS, Mg, EWL. M| 1SSkl B it ek,
PRI BE VAN R VA H AT R AUGA. BRI, B ABBIKIHRSMT PR KER 2
X PR OTIE KB, BT A TR ER BRSSO T 5 8N A 8k, XA
& HETHRMITIEN — A DR PRk BiHERE R A TRk BRI TR, T B B Rt
FEERBRKHEEFBENITE, BERAFTIR.

2.1 EEWNE

KHRSMTEHR THEEMBRER, HEALGTXERZHYHEENIL, MERERIGAT
Ry — g kol HOE R ERGAT, A FIREHE B AR, H T H: 15X Fi S AR A 000 o7
AW R —PoE R AP EE L0y T 80N, 24 P SR A [ /Y D6 A0 A AF 2 2 4 JF B H &
P25 IR AN . H AT Keck RICA IETEMOX 7 H B % F1 02, K w5 MR B K (85
m), B 10 m B EEEIE A T T K RIMTEMIRMAFFE. M LBTI(Large Bino-
cular Telescope Interferometer) %1 62 gH A 8.4 m A HmE W HEH M T — 1P EH1 22.8
m EEE, AT RHRIMTERNAPER. 2R ZET TR Darwin 131,
it R &l 6 2 A E Il G — DR A 0T B S, BROTER I SR EY Lo 3
b, BEAREHTRHRIMTEGEN T P, B—-fEZHRRNER, YHE
UFEVERBE S FIRMRH RAMERFBIMATE. XF 7 EMEREFREAR GRS, mEE
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A — DR R ICATIER, XERIGITFH RN SYANEAEZME T . K& (ESO) 5t H
WHEHTT AB Pic P fFERGWR . ZEMRXFER TPF 2 EH 62 £2%1 LEE
BETTWIHCHRAWAE X MG Ty H 2 EIRNKHRAMTE. RNEZWF T
W, #E R AT RE IR B O H R R G,

PR _EAEARAT i BUAR RE A ] B BEINE, BAT ARG, KR RLLsMaastT, L0 B
AT B BORZE AT WG B 5 2. RIAT BAE AT WOGI By I FFJE 30% , A BEE
FLAE R 20 f24%; TIAE 10 pm ALLAMNE B L RS 1000 J7 6% RO, ZHER KA FE M,
ZLANE B M A AR FE R =S kT, 2003 SRR HTHY Spitzer 23 [A] BILHE &4 A kBRI
SNETEE, AEERE#TRIMTERNFAR. ZEMKR. BRE /A INERMEK R
Gt RIT 2013 SR G JWST(James Webb Space Telescope) Wit — 4 3 5 ZL AR ) 40 ¢
K, JREPEREE AR LL AN BERI K I RAMT R, BFRITRMRE. Jeigs 02,

E BT E M Tk E LR IT 5 B OO K RIMTE, FEE AR H A 25 [ X
BRI, X P b SR SO Z R H RIMTE. BRI REAS KH RIMTEM
JGig, HETEZZH MR M B ” MRATTE (Hot Jupiter) TELLAMNE BA#EATAF AR, X
TXRE A RIMTET VIR R A ET ], BEMER OGS HARA KA B RN
BT R IF R R AR, ZATE EAETTAEmS S (B, Ft. KSE) , HESCHARTL
FHE—PRHRIMTERRI. AAH Swain FA 7 FI$hSE 558 — B H R IMTE
(HD 189733 b) BJILZLANGIE, BFFRE RIX BT E RSP REAAER LG, X% —IKTEXH
RIMTE L RIAENS T, XFREERE KM RIMEMBRIERW L.

2.2 XHFUNEZX

W T2FTEMEIER, HEMTE—ERENNILEFREOAEREZS). K& EE
JE ) R R AR (R AL A B RN R EAIT R R, HEMENEFENE S
BAX. BAIW 277 MRHERIMTERE T SHERMFEE L4 200 pe, TAE 10 pc A
HHAE 8 A, n Lprd, KHEAERMGIREKYALEZBTE 10 pc MHTTRE, SHARAZE
ZAVERE, BEXFEEALEEBNEA R E. 5N S SURA B 0.55 pm 15,
0, =140"/D (H D HEmEER EAR, L mm KAL), BAEHER LB AL, HE
HRH 140 m HyHEITE.

{URITIET S, T EM R, PUEBR, HERX OSSR . BT LR
BB G R EMBREGE W E R AR, KPUETTR. BMIREETE 10 pc EE N,
WA EEARS 50 B 22 . BEHE, AZRTELREERRAKMHAIMTE, HEY
HA 7RG X RH RIMTEIBFIEELHKE T —HikRE, Benedict & A 2 B FIHIZY
% (EEM ) ZH T —BKHRIMTE (G1876 b) B, FH HIZITILTE 55 Cnc e [29)
BRI WA EETTER. 7EARER SIM (Space Interferometry Mission) R 115 1 b 2
VLTI (Very Large Telescope Interferometer) ¥iMI31+%1 (621 g Spemi ks B 2 4R = 2 2 4
AR 20 AR U, BRPBASEFELZHEI. KEF/HR 2011 K HH Gaia A 2
AMEITFEAL TR PLER R TR 10 /258 (2 1% /) HESHITWMN, B Gaa WEEHMY
ARERMKHRIMTE, EEAHEI RGN THEEM S, EE, JCESEREERE, AN
AR AR EE (W 2.4 1) RARFMRIMTE, #EMEFUSRTFL2ITEY
KANFER A EEE.
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2.3 EEEZE

H AT & &K BB RAMTEKER S & AR e B R B, R, mAabiEE 517
BSRILRE P LE 3, B EERDGE R A T 240 GE%) . 4152 [5F HBRIZ S, S61E% )
¥, MiHRITE M BRZ S, JEig L ts s, iIEB R SMIEERIRRA Ve = (AN Ne,
(o Ve AR, AN A ARSI R AR AR, c AEHE) . HIImARERM
RHABRI R ARG, ERHEEAR R TR, R IR 28 £12.47 m/s ,
KBAJGHE A Ha 354 %F 0.0273 nm (AL, SOk, MGG g 2 &AL B B K/
AT LAHESRIAR ) B, E R A TOR [ B AL I BUR T E RS WA FTREMITE RS, R
TE 1952 47 Struve B0 g4 A ) 38 BE R —Phfd B, WIREAEE BN 70k, UG E R
GEHEAT RGBS, AR A A I R B AE 1000 m/s , BRAERYHEARFTLAAE] 3 m/s [
MEFESS J RS EER ] 1 m/s , TR AR B MG s B/ NG AT 123:24300

MR )58 B 5 PUEE A, PUEm S (B RERYI-1) 1  pREPUEmI A i, PuE
HEV SEEE Ve WXREN, Vi =Vsin i, YRESHPETEER (Face-on), i=0,
PEARZIRRA R Y 7EPUE T M (Edge-on) , fEIRAEEMEHERE (V = Vkr) .
TE R AL M B i T AT A E R, H W e Bl 2R W AR tH AT A R, AT ELERE
R (RATEREEL IEX 2R, SRR PUE R/ OHRED) o B 0T DUE S BLE 8 K /NA K AT
B g NI, I RS AR, o = 1S,
G(M, + M)

472

b, POMITEAS, dGEE; EERE M, —8 s sh ks ok (R
BOERANCEERS T, B0M HER7ER 2 E LAY B EAL PLRfEH5F) oRASs BT BBt/
TEE (M, < M, , as+ap=ap), FRATRHUER/D S5EYUETTRRERTER BN

(M, sini)® = M2K3(P/2rG)(1 — €2)3/% . (2)

Her, K BHEEMMEEREREE, o \THRAEEARX SIS EEL. Lhr L% kR
PEM A IGRERSN, HMMHESEeEE] 232

PRI VA e i E B I B, 59 A RERE R s Bk miAe 4k, FrATERR
EIHIBR 100 1g. EHE ALY 1000 FREARH H 2 A ZARM BIXT SR %I EEA ZIRMENIE R
FRERIOR I R IMT R, WU B M RS B AEBEUE 1 m/s , XTHLEERAR/N T 0.5 AU BIRFH &
SMT R, PRI R SIM IR B R B XMPEF AR T 4 AU BIRFHRIMTE, W0 3 B
WEH VLTI R 24 Fe4 5 R BEMIE 3 o, W1 3 BE IR e — P 2B 7, Xt oK FH &R 41
17 BRI RIS Z 0 5675 I8 MR 7 122, 2 oy v RSO 2 R AR B A O SEE ok B LA R 22
LT R 2R G A LUET 3t SR SIS 6 T (Exoplanct Tracker)
HEZRXEMHIT R 2.4 m EmGE LR, #17RKMRIMTEIRN, T AL S B G
KE 1 m/s. M LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope) FJZE ¥,
WK PR HE S E P R IMT E R R 8 B2,
2.4 WE&

MHIBRE, WRAT R PUES AL T 90°(Edge-on) B, 41T EKF &M EEM RS
. BAATCEEBEUINE, ERAT R4, HEMCE SR AR, Mt iiE 2

(as +ap)° = p? (1)
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JE Y A S AR AL SRR BH R AMT B R R .

YRR — T NP T . X ELE B AR, TS HH S BT s e et e, —
YN0 AR 2 LA ) o7 03 T R v T S SR, (E R ST VS B AR AE 100 pe Y 2, —H
MEHEEINSE, RIS HPES AT RN ER. 4540 m s 51728 E LR
B, ISR, T EMAT R A 4. HD 209458 b 331 2 FI ¥ 1] 8 B e R IR — B FH
RIMTE, FMABELRGIHAEMAN 86.7°0, HFEHN 027 g/cm®, HILIEN T E—FX
SEATE. B, /N E e WE R AR, XA R ks By 1E 2
] IR AY, XEEME R BT —8 K RAMTE, HAIAMEBEFE 1000 pe i 1, #75
J& ST FEME A EAT .

XA —E R RRER SRR, TERARGHARBREE LB T1TE
B A LR ER BN, BIETERE ARGE, fEERENHEERER 10 %, 8
EW RN, IMAEEA 10% MILRNERRT S, BRERLEENTRAERLE
K, BLE BRI RIMTE, R  TFE B H BRI T8I A B R RS B . X e 4
B THEE AN, (BREEEA A Srts, Wi EE T RWRETEALE, X
PATERS S f i e] Pyl 2 A A, BRTE AR E BT 30 28 50 KIHRAMTE, HE®K
BRIALITRARS., R 1T 8 WAMEER I KM RIMTENPLESE.

®1 8 MHEEERUIIKERIMTEIBEISE

TRAH B M/Mywp R P/d BUEERRE o/AU  WOE i /()
HD 209458 b 0.69 3.5247 0.045 0.07 86.68
OGLE-TR-56 b 1.29 1.2119 0.0225 0 78.8
OGLE-TR-113 b 1.32 1.4324 0.0229 0 89.4
GJ 436 b 0.072 2.6439 0.0287 0.15 86.5
HD 149026 b 0.36 2.8766 0.0432 0 90
TrES-3 1.92 1.3062 0.0226 - 82.15
WASP-4 b 1.12 1.3382 0.023 0 88.59
CoRoT-Exo-1 b 1.03 1.5089 - 0 85.1

{8 A X AT A A TR A T R B B £, s 23 (R I B 7E 784 T SWEEPS (Sagittarius Win-
dow Eclipsing Extrasolar Planet Search) Bf gt FI#E 2 A T 16 NKHFR/MTE. EPOCh
(Extrasolar Planet Observations and Characterization) #Eil#% (62 Z< 32 ZE AT R /7E 2005 4
EHAZRATHRERY, AEAMILEMEA®ERET RIMTEMEN, FHESFE— AR
ELHF UM, REAKDETTRITE 2009 445 Kepler 28 [B]EiE5E, Kepler 15t K# A
HEERNARIMTE, RAHER I E ZHER I/ NIT R, EEERZ R0 (CNES) #
CoRoT TLET 2006 4 12 A=, HWEZEMT 2 BAMHAIMTE. &t —4EEH
Pk 2 FHE IR AE 1.2x10° B 12~15.5 mag W1E B E B T4T BN, X EE— R
BIERMIEKIH R AMT B S 2 E . =S EDGENEARE E T LUBR LT 42 L, &b
T LR B L% B4 . Bordé A B BN K AT R BB AFE 14~15 mag )
K2-M2 BB JHE, ME AR ETREZEDATE 15~16 mag #) F7-G2 HEHEH. CoRoT TE
AMUBEHEMEIKH RS EATE, RS IRERNRIE/NGAHITE. B CoRoT LEKS A
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FEZHEATERULHANE/MIZHATE O . FBSMESR R 2003 FINEKATR RHEHETH
MOST (Microvariability & Oscillations of STars) %1 62 | Z 3%l R RE(H FHH#E BN R AMT R
HEATRMPESE. MOST ZINERIE —DZE M BT, WiReS R ki My REiEsE (R
BPFRMERD) , XHERTES TRABAR, o] L E] § 3 8—E BT IR ER M, &G X
F—CHBIKMHRIMTERGEHITIEAIBIR. U MOST ARE—RRIMTERNTH RIS R
T4RAL T —FioK i R SMT BRI B R 008 Bk, EREE.
2.5 WEIMERBEE

H 5B (Source Star) & IHHGHT BEL&AEHE, TELEEN M KA (Lensing Star) B
R EEmRIT LB 1), WITAA o =4GM/Pr (G c RATI I BRDEE; &
LS E, HIOGLE] M fyBUNER ). R M A T—4 “MESR”, B R 2GRN
FWSLE ABOROR, TR SRR 5 2 AR, B 2 py i AR, HBRE A,

ur+2
A= uvuz +4 ®)
R = 0,/05(0, IS 1ol LSOL s 0 = ([0 255 RABIERL, RRIHHHE K B

Rp = 0p- Dy BRZE B4R B (RN 24, i TE SR EMBGREZ HKHXZ D),

K1 SIh&EFERER
SR u(t) SEAIE, HEREMNBEREE T OLORNE 5BEHENEL) i Lt —4 %H
W R R R RIS B ERRHER R UE, L tp RoR, —BONJLREIJLE .
IRRITERGRIFE B SR EZ AN (WA 2(a)) , BRERIGEIHBR, ETE

e 1 s
g

W [
(@) (b)

2 WEIhESUREE O P
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RETEA B SR AT, WEWRITAN o = ai(r) + ax(r2) (Fhr 1. 2 25HETER
SREREMITR) . TEEROME| B ESY FFER e, — BN LA, BE—4
A TER T A SR AR . RREERT ALK BRI 2 b, LI B A 1 S R A 6 R I S R A
FERYBT R PN R AR AR, A 2(b) Brs Xt B #H 5 B M 2R A

X PR B R ] M, TR R OB RS ZWEE R Y ERE (Ds~ T~
8 kpe) , (HASELEN WEI AL A FTRE, BUILEE F TR IZE - BR AR O Z HITRE RS (DL ~ 3 ~
4 kpe) . WG| SIB BN IE A — M R I AR AT ARG BRI AT . TR
W/, KPUERIRHRIMTE, JHAD T RRULE AR RAMERT. 55503 6 B i Wl 78
BRI AR AR, A2 RN TSR T I AR, M\ 20 HH4E 90 FEARFF LG HEA 4T
JUAXEER R (EROS, OGLE, MACHO, MOA) #7#EI B BN aHMm, HEsl
M) LT MG @y B | X RESHRE, BEAARTMES M, —RKWINAEAR L
EIATRRGE. M ANTHEHER LR [ XI5 224 Wi o 57 7 16 2HL o S ) 1] A6 R A AR ]
HIWEm, #Fl4n PLANET RIS EEF 2 —. BREHBAXMEE K 6 BUKHRIMTE,
N, KPR RIMTE (OGLE-05-390L b) (65 3 J& F X Pl i & BLEY .

3 KMHARIMTERIH

11 BRIV HER AR 2, 24305 ORI R SMT 2 89 PLE FFARRF o R /O 2R
TR, EFEPLETTEMIE 51 Peg b TR =K.
3.1 KRUEFTE

EABHKHRSMTEFREZPUE M ORER, HAHKH HD 80606 b #yfl /LA ik
0.927 . ASCHPLEM-OHERT 0.1 BWRIMTEFRARMORITE, HEHECHKHRSN
FTEAERZH, S 251 0 i PR OB, SO B RS R O E A
BEMI AN TR BT X TR, anfEl 3(a) J& 16 Cyg B ML MIEE ML, ZITERAPITEMN
P f 0% 0.68 . & 3(b) RHATE 16 Cyg B b WHLE SR RAITEHER L, R
B PR O R PE AT BR W R AR K, RNEGEMBIER S RE.

KR G5 IRRGM AT E Y P00, [N ERER R PE RN N iZEBITRE S

PARIPAA T sk e
50 | { LT .
@ i | YL
[ ) B
ANV VP
e l\/{( = 05t
® 50| * at
[ RMS=9.34 m/s -L5F
RSO R I IS A NN AT 0 1 1 1 1 1 1 1 1 1
1998 1992 1990 1994 1996 1998 2000 -3 -25-2-1.5-1-050 05 1 15
W /a X/AU
(@) (b)

B3 16 Cyg B ryBLTH I 4 K AT R ML B (5500
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RS (F8) U RITEZ T A EA/ER. Chambers 1Y 75 1999 4E42 H —Flgb BB
BEMEERMRSEAE, 15 N AREAEUEXTRIEE TRAWER. WTERS
AT BRI, H AT A AN B RAT BT B R R RS EEEM. £ MR RT
EMZITERS, HMETUREMGEEILE TFEEE LCFE, 2 FHESKERM, KITE
o —8/NMTEBS B R EHE B/ NE, TS SR T E RS 12, 16 CygBb
T ORREIERE, BN RAT B B e R R A R 5 85 5L AL B R i 0 R
HPIRAS, X FALHIMR FTAE R 16 Cyg A (51 AR BY4 | 217 R ARG HHERNKIIERE
LW R ENRIRI R OF, AR R T LR 5.
3.2 ERMETE

KFH 2 AT B R /K BANIE R O ZEE AT 0.1, B4R F 1 i LA LA X T R
DR E BT RN S8/, EFEREmROCR/ANT 0.1 MTEKRMEFETE. KHR
AMTEFX /MR ORI B PEIT R, R TR EAEX AT, WITEEA1ORXTE. T
TECHBKHRIMTEFXRITEMNEER D, EEH.OHEETE 0.2 AURARERE T/ L
) ZAMIKRAREF 10% MELE NI RPE. MR EHIEGRRKEBE LSS TARE, K
B AREEHEWBRET, UEAREER R XKHHE, iEAMTEIIRH R R R
ARXFE, AIREREEAAE B RS EHM R AR G HER, & a7EX R IR TR RETE
MR R, FERMHRITES S EFHA RER) WARE, "R “fRip> 5 B i 28t T
B, A A g R R — X RS L. BRI FEE B R 0.3~4 AU Z /MR %
HRFERGITE, 34 Ll HEBRFE AR T aEr: 24 . S KHRINZITERSF
1E 4 AU ZHME KRB FEI/DNIT R RS L E D, TR R 5 5 B A0 1 5 8 e w5 1/ N
ERATERS, W HEKHENITERK, TFEREEAEN, X 7EE R .o EE KT
B A AT B A R
3.3 %51 Peg 1TE

51 Peg b J2 B —MERMH RS RKHIEREAEZRWITE, CHYE LK, Eid
OMEE 0.05 AU (JAHAH 4.23 d) , MRERIABAEZAZ, HATWAT AL, 51 Pegb 4
RFEH “Bh” BKIH RIMT B TR K/ 44 Hot Jupiter . Hot Neptune , HHATE &I 60
ZHX W RIMTE. ENWEASINLRIJUERS, BEkRA2BE /DN, RETE 0.03~4 My,
LR, FREEEL 1000~1500 K . XJ&47T BB Fri A BULEIR B, AR A vE
WA X —IG, WMEREANITEREEERERZP ORI AR, Z2/EE
ERLE TR BAENAE, —MERIEANTEZFEEEZNEE mNTRE, MY R e
SRR, TR BRI R RS EE ST R 2 51 R AR AT RE
SH—MTERS T E RS ER e, BIMNIT RN B IER /MY R OELE 241
PR, HATREETRAMTE S EARE, 16— 50 T X Pl (R s =y A AT RE IR 2],

XBATRIEF LR OER, BRRIVEREMENS. IR 2 Bk U
FEMNHERMEE, #FMENITEMAHR. FRAHR, XRITEWTHEREAREKX 40%
s THBERARE 035 g/cm® , AR EEM—L, EEYRTESKH. KEZS (EMH)
Ffel, Hk, MEATEAEKRR, ERAEREMNTEINIGESE WL, Eidxt ] IAFsEiT 2
KA, XHWKFESEFERENTTESZ, N ENWFREET T T BERIE s A,
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4 KMHRIMTER ST

4.1 HfHMEERNERFE

B AT R SMT AR 77 e R0 40 A8 % 3 1 o o O e B AT IN AY ) 2 5 1, X ELR B
KHRIMTEREHHOEEIITERITF A B FRZ <BRSE 2 EA TR XFRR s,
FHATLAFE A5 E MM R ER. B 4 REAMHEZBRHRIMTERGTEHESESHZ
HEXR, BHEHEEAWKHAIMTEREFTWHEEARENBEE. BT IEERNKEE
HI PR DA B B R BB R ERFAEWITERS, AR B & —Fussssy. B
T AT 2 LA BH R Fo U BEITE 300 Ly, JEEI AR RIHIER, Fril R B T E RS+
KM EREFRTE 1Mo L, BRTE 0~3Ro , FEEHERTE 100 pc .

0.5

=} e . L & T fﬁa'
~ Ly - . et foa
B -::_.; - = . . -. :k...' L.
% -0.5 "-. : " T
~ (a) b) C©
AR A j 1 2 3
§ 2 '.,_'-.'. T R /M,
BN A
W R N
= léﬁﬂ' 'i
o @F,,, . ©
""" ' 5 10 20 30
© 20 FR/R,
X
I(\H BN
= 10k L. 1
* 5l . _ OF
b"‘-- [T ¢, -3
20 100 300 500

& /pc
B4 BHKHERIMIERGHFOEES SR HiRR
Bl 4(a)—(c) R THESRFESHENHA 3 28 (HESHRWER, HENF
AR ) kR, TURLKREMEEN SR FEERTE. NGt BE, HRHeR+FER
HEENMTERAWBEZSREEFERMERN 3/, CEAMABIMTETHE 10% i T8
JREEMTRHGELAE. 7ESREFEESWHEERE X ITEMMEL S, Fischer Al
Valenti 161 43 KHRSIMY 1040 FF . G . K EEENSEETEREMHIE. 1T
AR FEALE —0.5~0 [A] A 1E 2 A AL ) BEVA R 24T B0y OIS &2 3% , TifEw )@+
FERT 0.3 ByteAd, 46 25% gy RGN EEE TR ATE; JE4 H—RR O firee
XMHER, NiTEESRE FESNIEHIBRETR. XERSERY, FEEr a8
HTRMZ, [k, 2BRESEGERSERERET, FREAEITERS.
4.2 ITEIERHE
HERNRIMTEMILNSEMORE, B 5 ZRIMTEBEES BB, Bl «<e”
A C 7 7 BIREAAFR A A R ERFIR B S BUE. XK. AR OE (WWE 5(a) . (d) .
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(b)), WA RS RUERE AR S S0 TR, & AR I W ER L R, B R O
BEERH T, TR E MW SR RS AR, RS, BRRIKT
7R KA BB R KB, HF52 L TER — M7 B R SR L K L L
B AR RFA ML BE, MR (1) THLE M, < M, i, o®/P? =k, k R GHHE
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The Detection Methods and Statistical Characteristics of Exoplanet

ZHANG Niu'2, JI Jiang-huit

(1. Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China; 2. Graduate School
of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Since the first extrasolar planet was discovered in 1995, the detection and research
of extrasolar planets has taken a big step forward in the last decade. To date, more than 270
planets orbiting solar-type stars were discovered, 62 of which were reported in 2007.

The detection method developed rapidly. The paper briefly introduced several dorminant
detection methods (e.g., Direct imaging, Astrometry, Radical velocity, Transit and Microlensing)
of extrasolar planets. The radical velocity technique is most popular. It could yield all orbital
elements except the orbital inclination. Most of the known planets were revealed by this method.
Additionally, if the orbital inclination was obtained by transit/astrometry, then we could infer the
composition of the extrasolar planet by computing their density. The Direct imaging is powerful.
The spectrum of extrasolar planet could give direct clues of composition of the planet; however
the measurement is very challenging. The planetary system can be detected far beyond our solar
system even the planet is pretty smaller as our Earth, by using Microlensing method. The detailed
principle and advantages/disadvantages of each method were discussed and the latest progress
was also presented.

The paper classified the known extrasolar planets into three categories (Planets in oblate
orbit, Planets in quasi-circular orbit, 51 Peg-like planets) according to their orbital characteristics.
In addition, the paper made a statistical study of the extrasolar planetary system using the latest
data. The data shows: (1) mass, radii and distance from earth of the known extrasolar planets’
center star are gathered, obviously this is a selection effect; (2) center stars with higher metallicity
have more probability of harboring planet; (3) orbital characteristics of known planets are not
the same as the theory predicts based on classical planetary formation, many of them have larger
eccentricity and/or small semi-major axis; (4) distribution of known planets in a-e space is likely
to imply some information on planet formation and/or evolution; (5) orbital inclination was not
easy to obtain, and the known orbital inclination of extrasolar planets are all concentrated in
(25° — 55°) and (75° — 95°) region. Finally, the orbital configuration and stability in multiple
planetary systems was simply discussed.

With the development of Planetary Physics and Astrobiology, enormous works have been
devoted to the study of extrasolar planets. There will be a prospective era of extrasolar planet

in the near future.
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