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Sihan
is interested in astrophysis, cspecally exoplances, and the seaiical anlyss of astromomicl survey daa. His

stars, making sttitcsl comparkons of host stars an important pproach to understanding how planctary

systems differ. In this study, we combine mediumresolution spectroscopic data from the Large Sky Ar

Mult-Object Fiber Specroscopic Telscope (LAMOST) with confrmed exoplanet informaton from the
{ASA Exoplanet Archive to constuct samples of exoplanee hos stas and 3 matched contel smple of stars

without known planets. =
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Metallicity, Mass, and Radius of Low-Mass Plancts
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LIMITATIONS OF THE STUDY

cive sample sz i lmied, parculy for el phnces and for planes wich
radii This
highights the ned fo rger samples in fucure s

Firs, the

cond, observational slcton effects inflsence the esaplanct sampl. Different deteetion methads
e e st e et o frors hrvpeie and g s plnes il e il
velcity i
ofthe LAMOST i
epresentche tru undelying plance populaion

Thind, chis study s bused on statial correatons and. docs not atempe to esablish causal
elcionships. Plance formation and evolucion ae infucnced by many fictos including protoplanctry disk
mass, stcllar age, and dynamical intractions, which arc not explicily modeled here. Therfore the results
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INTRODUCTION

such as Kepleeand TESS,
misions show tha the majoriy of
approximacly one and four times that of Earh (Batlha, 2014). These plancts cxhibic 2 wide diversiy in
phsicl properie,arbital configuratons, nd porenial compositions, refcting the complesi of panctary
systems beyond the Sola Sysem.

At the same e, the host stars of these exoplanets alo span 2 broad range of selar propertis,
including mass, temperature, age, and chemical composicion (Mulders, 2018). As the mumber of confirmed.

an incressngly important topic in exoplanct rescarch. Sttisticl comparisans between difient plancesry

plancts (Bcalb, 2014)
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LITERATURE REVIEW

Previous observional scudies have shown tha selar merallciey plays an importane role i shaping

planctary
e 10 v Higher el hn s wous dercd planes (s & Ul 200). Sbveqens

meciliciey
Jiang el 2021).

i which meslrich disks promare fiser growth of planctary coes,
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PLANET CLASSIFICATION AND ANALYSIS STRATEGY
Planct Categorics

s e ooy i g i o s o s s o s el
tructure and compositon. In thisseudy, planets ae grouped into three brosd categores based on planctary
e el pancs, s Nepruncs, and e o pnes. Tl pancs e ryp)ally interpreted as
P bodies with le or consistof
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“The disibution peaks sround [Fe/H] = -0 to 05 dex, with 3 mean valoe of ~0.585 dex and
median value of ~0.401 dex.

mildly sul-solsr metalcities,indicaring that exremely high metlliciy is not 3 ecessry condition for thee
formarion

48 low-mass plances

d2R

y planess may
evclusonary pachways.

33 [Fe/H] + 6.80M,,

&

Although the sisica significance of shis trend is limitd by the small smple sz, it suggess that
planct mass may inercse weskly with hose str metalliciy: This behaior s broadly consistn with pres
Sl s and k. cpecaions. from he con ercion. ekl i which hihes melicy
environments provide mr solid mareilfor lancrary growl

ken together, while ow-mass plancrs form scros s wide range of metalcities, hose sar metalciey
may sl infence thie mass and radivs dieibotions,

ADDITIONAL FINDING: EMISSION-LINE FEATURES IN HOST STAR SPECTRA

I addiion to the primary satcical analysi, we idenify & small number of host strs whase spectra

exhibit clesr emision-ine fearures. These caes were identfied during data inspection using # dedicated
emission-ine deection procedure
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RESEARCH GOAL OF THE STUDY.

The discrburions shown belowe (Fi. 1) highlght che wide range of planecary types and phsical

Figure 1. x Y

Based on the buckground and previous reserch discussd sbove, the primary gosl of this study s o
imesgue. s b s s i A s of copncs i e A
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rocky cores surtounded by substantial volalerich or hydrogen-helium envelopes (Wess & Marey, 2014;
Rogers, 2015; Fulton et al, 2017). Gas giane planets posess masive gaseous envlopes and e frequently
asacisted with mesabrich host saes, conssent with expectatons from the core acertion model (Fischr &
Valent, 200

This clasfcaion scheme is adopred to enable scatisicl comparisons of hos sar metalicity across

imply prcis composional boundarics.
STATISTICAL ANALYSIS APPROACH

“The primary goal of this seudy is to compare host sar mecllciey acrss different ctegorics of
exoplancts. Afeer construccing che final ot st sample and clasifying planets by type, we perform staistcal

sl
among hos sar populans.

“The anlyss focuses on comparing the distibuons of host sesr metallciy for diffrent planc types
and exploring how planetay mass and radius vary with sl metalicey within che owmass lanee sample
dal

festures in heir specrs, These caes are teated as an additional observarionl finding and are discusied
separarely from the main starsiclanlyss

RESULTS
Host Star Metalicity Across Differnt Planet Types

“The primary gosl of this sty i to cxamine whether host sars associsted with diffrent ypes of
exaplanets xhibit systmtic diffrences in metalicy. To address this quesion, we compare the metalicey
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Spectrum Analysis - NT042834

lue Arm Spectrum (Normaized)

Figure 6. Normaliced bic- and red-arm LAMOST spetra of he explanct st sar NTO#2534, Candidae

The cmision lines may be asociad with enhanced selr activiry, such 35 flre cvenss or
chromospheric emission. Although only hrce such cases are identifid i this sample, cheir presence is
noteworthy because sela acuvity can inflsnce the physcal and chenical cvoution of nearby planes,
parsculrly or close n syse,

Stllar flae aciviey may afect planetaey aumosphercs hrough enhanced radiation and particle flwes,

por

emisionline host stars prevents any staisical conclusions, this finding highlights 2 potentily ineresting
and '

samplesand time domain abscrvations.
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provide s stistical comparison of host star metallciy across diferent planee categoie,offeing incight nto

'DATA AND RESEARCH METHOD
Esoplanct Data

Confirmed cxoplanes daa used i chis study ar obrained From the NASA Esoplance Archive, which

45 Kepler, K2, and TESS, uding KELT and Supe Exopl
e, ). The archive provides a wide rane of plancary paramessinciding planc: mas, i, and
orbial properdes,long with bsic nformation about thei host star.

T this sudy, we excrace 2 sample of confirmed exoplances and record che corresponding host sar
parameters. Planetary adius and mass ar used to classfy planersinco diffrent categorics, allowing saistical
compursons e hos st asocited wih difrnt v s Becaus e NASA Eoplone e

ble

compes dita ch have been il
"

Stellar Spectroscopic Data

e spectoscopic data are obtsined from the Large Sky Area Mult-Object Fiber Spectroscopic
Tcle\mpr “(EAMOST) wing o ek el e ey The TAMOST vl g

For eachsear i the sample, we xtrace fundamenealselle parametersinluding right scension (RA),
Tef), el

(IR, Thse paramecs e dsved sin s LAMOST dats o snd cbraion picine

ensuring consisency acrosschesample,

'DATA SELECTION AND CROSS- MATCHING

To asociae exoplnct host sars with LAMOST spectrscopic observacions, we perform cclestal
coordinate cross maching becwen the NASA Exoplance Archive hose s catalog and the LAMOST stellr
cstalog using a matching radius of 3arccconds, When muliple specteoscopic observations s avalabl for &
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e 4. Computon o ot s el and plnecsy s s s spans pw»n\mam ™
e panel shows the

A clar diffecence is abserved among th planee categoris (Fig. 4). Host stars of gas iant planees are

& much broader metalicty range and extend toward lower metalice. This result indicses that metsich

G (P 4 ot e ] gy il bt e o
and the spread
Ao merllciey binsarc uncven,
ecween hose sta mealiciy and plance mass.

However, due to the limited sample size—sspecilly at the extremes of the meallicy
disbution—these trends should be interpreed 2 indicaive rather than conclusive, and hey do
themscles esablis s causlrltionship
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DISCUSSION
Summary of Main Results

In chis study, we performed  statisical analysis of exoplanet hose sears wsing medium-reslurion
from ch Teescope (LAMOST) combincd

with confirmed esoplanet information from the NASA Exoplanct Archive, By constructing ssmples of
oplanes hosescars and a comparson sample of stars without known planct, we inescgated how hose star
metallcity varis acros ifrent types of cxoplanes.

The ks i s s of g o s s, g, mos el
§ W

Hosing low mass plan
|

Altbough
s s thet higher sl melicy  ssocited s

likelinood of forming massve plances.

although this rescle s it by sevple size.

i
populatans, paricolarly for massie planets, while lowmass plancts can form efcendy in 4 wide range of
chemical envitonmenss.

CONSISTENCY WITH PREVIOUS STUDIES

ok s Hihemcuion spetocpc s fmmd that g giane ybv:ls el forn ot
e s, e e

infore the. conchoon ing . indpendene o b on e ...n,.u, bt
spectrscopy:

Compared with iy
ehis work uses LAMOST-MRS dacs o construce 2 more homogencous and sccisically consisent sample of

s LAMOST b ihi

s of cxoplancehost s,



