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dichotomy)™, JEI/TERGEIFALA. (1) EA/NUEBANZITERS, W EA
ST —ANEEATE: QPEBABRKN S HEDBETENRG, EN _EXRE K&
PR RS W3 51 (eccentricity dichotomy) A& $& - # Fik B R Gt A 6 AR
fitd, %R AGNA EEHE T EHE ™

KT RGMBLHEIFA 2 PR, WIUE AT B AN 7)o &2 A0 3R 1 % B2 1) A2 49 A7 7T LA
KT R RGHZ B, HUE MU R O % AR, TR R R g ik
RGNS FEAREE VS0 RGP R R BB, T B KRS (giant impact)™ Al
SMI AT R B
4.5 FRIMTEMNIENR

X R AHMT R BTN AT B RO T A MR, REF BT EFEAEIETT
T A2 FCAROUE I = B A AE LA EC AR, bR AT B RS S AE A TR B B W SO U AN |, AT B
RS A SR R SR KA, 5 O6 G (transmission spectrum) B &R T 47
SR ET VR B B K AR AL 1R R IR AT R B AT AT R R, s
g 25 A TE A AT I R E,  FRATTRT DAIRAS S AT B B 1 & 3 ' 3 (emission
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spectrum) o 3 I G SRR AR B O AR B, FRATTAT DLAS BIAT B OIS B A
P E R IR E E, BATET LAXTAT R T RRE A 1 1 s i e B

GEAAT BRI AL S 1 R REATE AL 28 SR, AR IR 7R J8 305 e g
RIS LS E ™ A G I R BT R H e v i B
B AR KRR AL B AR B REA, WS T R SRR, R/ AT
BERAIEBIONLE, 372 EH FIEsh BE AL 8 M HoR B TR B e ™.
VERRL, B et BT R AT AL SRS V2 MRS, B p i S AT R TR
RO S SRS Z B R, 5 R T XA R — B R

5 din5EH

FEAT B R REA AR B FE e, JRATIE T47 W I B AU, 454 XL S04 A
WOERT T, KRBT, A K REA BTG 5 1R (JRAT S S0 46 2 80 At 7 4%
TR EFEE) MR, ST RS TEA, AR TITRERENSEHER™ . 178 KA
S RS ASASL AT AT BRI I 45 R AE , T LR BT LIS A SR MR E — S T, 7 TS
I TP A R 5 T v BN 2 T, RCEFEHE T/ANRETEN ZaE . stk
PEAEAL TR, TRATAT LA SE OB R AT R 0, AT — 35 52 3847 2 T AR B R R TR,
FERFKMIBT R TAE R, AATETT LA — 2 52 3847 B RREATHAL IR, FEAE %R 7 5 H At
J7 T

JEAT RIS AT AT R CRE AR AR o, op ST SR 28 A A B AT B A
b, TisEhR FRAT B ARG B 5 2 J it Y LR, R
RiFI B MLt T EAT B A BB KRR . G, B IR AR RS J1 N BN,
MNATVRI, W% 51 A F2 58 PE (magnetorotational instability, MRI) 29Xzl 547 B £ [ I AR AT
o, BRI AB RS MBARE S, BRI R R 2 5] A4 AR AR R L 4
XEFTE R . RIS A [ BT AR, G R LB b B
i, T BRI SR ATZE ALMA IS0 5 b B R I T 54T B2 48 S0 RS 40 1 5
F, BInER, 34, FEE AR RRER™ ™, SR RS kR DR RN Ls i
BT R KA BRI, AT R RE AR R AR T st — 5 R R AR T T B % 1
.

H o KA A AL 76 BRI RREASHIT AT cp, ok R S R L N R
NIM (R BITE . K ZHOIF 84T B 10 F B R N0.8 My ~ 1IM, ™. i JetE 2k
T FEAL B0 25 SR AT B A P R R (L. 7R G5 BB 28 547 B R G M4 A —E
Mk, KREF MG RUEE B AR E KR ERATEMEDRETRTE, KMIMEE
R B B K8 T RAT BRSO RATET ™. HE RS S EAT R, IF
SR AL N AT B B R BN TR E R A S B 1 T A K 2 R X B
WM, TSEhR b, AR XGRS R E SRR ERT
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ITRSEENMEAER: HEMTREAEERKYINI ). BN IER, SRmiTE
IS, SEFE. B, EEATESEESE, BT 7R AT B AR O Z B e A
R, FORAER A PUEZ S AT B A 2 T 5 IPEheloR Bl s O3 I H0E B, BT Redl
B R GEA, A AT RETE M AR B R R R AT R R AT 2 I A
FAE 2 U AR ENAT R, MW AR P 23 PR AT AR BRI Hl. W 51 K
T A BT AR INAT B AR IRAR T IR - Z A 22 b, i A9AT B AE RV T A RE KR 2
I P&, DABUOEVE R P AR Ak, X R BRI T AR T — T g2 ™. [N,
fE R RIWAAT B, HeBFERaIE R, AR ERE R, X WMot 2 Kk
B, @I KA, HEIE AT B RGVE BRI T, A B TIRATE G Hh 2
FERAT B IRTE BOR AL .

MRS F 7 fatE B AT R RS XURAEEE S SRS EE2450%. BT ATEk
BIRGERUR [ RAMTET ™, X B REA T XUR (K BANAT B S BRI T WK I 2 RE .
A, AMTE I E] TR SR R AT B AT KSR T, RNATE, T
HoE R drie — B &SRR IE. BRBREE RN/ EEEFEL P RZORES, MHU
U2 B AR 20 A1 2 B G R AR AE AR A 4™, — e 1 AR R R T 1 4 B 180 - T S e T i
R TRBYTEMF S RN AMEREEERE BRI TR TR RS
HITLAR™ ™. SRR T REARTE R AT BB, IRATRHT R IEE R HIA S5
i — PR,

R b 1) % e W AHESN AT BAE A GETH 0 1) 5 2 FORS AP, DA RO B B0 ) A B AT 2
e i, @R FHLAMOST 3 X 3% 047 2 1 E B AR -4, A4S 3] TR
TESH, FERRAYITEDRILT 2800 £ B X/ MOF KR $4EE Hoptunes) ™ .
P EAMRZEZUUTIARENR A, BomEeEFESNEEEE, HARTERSRHH
IEIREZR IR, X Gl B AT KFEAR AT 78, KA B T-3RA1) 1 F L nT RE T LB IE.

I v L 3R AMT R 18 R B 4% (Tramsiting Exoplanet Survey Telescope, TESS)™ 4 5
Fh2, Bl BT 2 M T R #AE TR (Characterizing Exoplanet Satellite, CHEOPS)™ .
FIHL BRI 282.0 (Planetary Transits and Oscillations of Stars 2.0, PLATO 2.0)™" FI=1f1
7 6] Bz 8% (James Webb Space Telescope, JWST)[”J']IE HES, BAEEREEEHT
ITERFEA, DSLERRATEREMNEESE, DMEHET B RFEATEA SR 1)k — P K R
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Research Progress of the Planet Population Synthesis

LI Si-nan®23,  JIA Shi*3, YU Cong'*

(1. Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory for the Structure and Evolution
of Celestial Objects, Chinese Academy of Sciences, Kunming 650011, China; 4. School of Physics and
Astronomy, Sun Yat-sen University, Zhuhai 519082, China)

Abstract: Population synthesis, which is an important approach in astrophysics, has been
widely used in stellar physics. With the accumulation of observed planets, planet population
synthesis (PPS) is becoming crucial with the study of exoplanetary statistical characteriza-
tion. By using the simplified model of planet formation and evolution, PPS can theoretically
obtain the statistical results of planets simulating a large amount of initial conditions (prop-
erties of the parent protoplanetary disk) and boundary conditions (stellar cluster environ-
ment) simultaneously. The direct comparison of the results from PPS and the observations
is of great significance in constraining the theoretical models of planet formation and evo-
lution. We overview the models of planet population synthesis, present its main statistical
results (mass-distance distribution, radius-distance distribution, mass function, luminosity
distribution, mass-radius relationship) and the latest progress (discussions about atmospher-
ic evaporation effect, pebble accretion, planet occurrence rate and system architecture). We

also discuss the future perspectives of planet population synthesis.

Key words: planet population synthesis; planet formation theory; planet evolution theory
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