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kT GES 4, B — R EAE Sequoia T 45 WA K Bl 2019 4, Myeong 5 A
R, RWEHANREE. PATRBCRE FR AT G RIE T — M KRIARMRE &, b
11H Sequoia — i S i ik % — WL AL F . AATTfE T Sequoia BT & R RIEE T EL N
5x 10" My, TMEFEZIN100°My. BIRFHELL GES /)N, {H Sequoia A MR 11L 5] 1%
FRAE, H AR AW EaNr), AR LN 0.6, T GES AL 0 i, FERMAR
FEIE Fig4T. P E, 5 GES BUR B, Sequoia it B A HE M) [Fe/H], t GES
K2 0.3 dex. TMIEARRFI [Fe/H] T, Sequoia A ¥ mMIjuERFE, HIUITE [Fe/H]=—1.5 &,
Sequoia [ [Al/Fe] Z 5T GES. AI1#EMN Sequoia 1 GES 1] fg /& 7E— N A [F] B i HAAH B
RIRIFF AR AR o

S, KT Sequoia HIHFFLZRHTIF ALK, R, EWEME—BHAEF. XNHTEH
FERM TREF E R EYATIREMERE, (H2 HAix T 13X A7 557 A A S 1 14 5
THRIEARTEN. FH AR EHE, 4 LAMOST ™. Gaia”. APOGEE”,. RAVE"
5, WEIA Sequoia TEEH IR R, B FTIXAN 1G5 R R TR — S8 /N R AT Jie e 1 1 5 A 1)
KR, HXHEREIHTHE B3FEST, SNROTRNIRMRIXAS 7S5/ 51 & 2 R PET A
JEN TG P s B R

KIE 2 T4 Sequoia T LMK EEH LIVIR; 2 3 BEXSHIA W, 5%
AT R 5% R bR, 456 LAMOST DRS8 HIHi#1T T Sequoia 5 GES WML EF
B PR HASE R RO Bk AR AE AT REXT S5 R A AR R 5 4 Bl — Pk HDBSCAN 28
BOENT AP e 5, FEAT BRI s B FAT T B,

2 IR

AR, KT Sequoia T 45 M I 57l 5312 2 S AL 2= R IF. 7E Sequoia B¥ 51 /2
[ AGE S L, BT AR HbRHE. Koppelman % A & Matsuno %5 A\ i3 # 2 &
(L.) MBERL R (B) KL 7R Myeong 2 N J Feuillet 28 N 3@ i 16 I & () 3k
.

FIF Gaia $2 A9 KA 2008, Myeong 25 N 45 H, Sequoia Fl GES 7EAF I & 4y
i EEEWHERXA: Sequoia AT, Ju/Jior < —0.5 (J, NITHMMAERE, Jow ATH
fER &, TEEEREANENERERLAEZ ) GES W& |[Js/ )| < 0.07. FIFH
APOGEE DR14 ¥, fbfilit—46H, GES 5 Sequoia A A [FH[Fe/H] 434, GES 7£
[Fe/H]=—1.3 &iAF|IE(H, Sequoia £ [Fe/H]=—1.6 AIAFIEME, RN, Af18 KR ILIXFHA
THEHIK) [Mg/Fe] A1 [Al/Fe] & T80 &, 0 HAR A,

TEXZ G, N7 HiE—F5 0 Sequoia 1%, Koppelman 25 N #5317 — /N4
FNYUEAR A A5 B 8738322 FUIE R HIFEAS, FEAS I 1E B B A 8BS AL ZE K B (paral-
lax_over_error >5). FEARHHITEERH T Gaia GVS. APOGEE. LAMOST 1 RAVE., H
W, 3404432 FilE 2 B4 [Fe/H] {52, 189444 Pifd 21k F 5 B, 415 F HDB-
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SCAN REFIEIEIN T UK T45#), KL Sequoia HIHIE BEE G Hl b 2 Al i+ HI 5
AN, IFHJRRT B E. Sequoia B & AER —MREEVNER, HilI TEAEBII
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E: HARZE R HEIUEE R TEHEE £ Sequoia 5 Thamnos 1 f1 2 FIMEA L. BE KI5 ER
M, =5 x 10°Mg, SMBE M. = 10°M,"

1 Koppelman 4FETERRAE Fn-L. HE"

2020 4, Naidu 25 A FIfi] H3 0 R #8454 Gaia MR, LT HE
5684 WIELRMIFEA, FEAFRERRA T 40°, |2| > 2 kpe, EWH high-o B, AR5,
Sagittariuss. GES. Helmi i+ Sequoia LK Thamnos F45#. A1k I, Sequoia 5 A4k
A AT TEMAEES, HAFERARHEK [Fe/H], ATEHa 4~ Arjuna F Titoi, I
HEAFEMRAE— R 7. 2T H3 R MeRFEEIE, A1 Sequoia M°F1
[Fe/H] N —1.6 dex, 1ML K2 HEAT &AL L 2 1) Arjuna 7 —1.2 dex P I IA 3 061,
Ditoi E{EAET —2.0 dex. MATHE [Fe/H] < 2 KIS HN Ditoi, —2 <[Fe/H]< —1.6 3N
Sequoia, 1.6 <[Fe/H]< 1.2 54 Arjuna. #RTM0, XMoEIMERET, Mo
WEARUEIT L Sequoia 7E 48 FE -5 GES HIZE5H.

Feuillet % A" #| fl Gaia DR2 I APOGEE DR16 ##2Jli& T A [ 1 Sequoia i 51 &
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#E, 4% Sequoia FEA; Bl —1.0 < Jy/Jior < —0.6 Nh5ifE, 4% Sequoia06 FEA. fhifi145
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i, GES 1 Sequoia FEATE [Fe/H] ik T —1.3 B HAFHLIK Mg F1 Al EJE. 4 [Fe/H] KT
—1.3 I, Sequoia FEATRHUR K, FHIFE RIS £k 0 A H IZ 3 AR AR G, UK
i) Sequoia FEATE [Mg/Fe] Ml [Al/Fe] HAHL 1M Sequoia06 #£4s T E &4 & [Mg/Fe] M
[A1/Fe] 1. TN, B8 AR Sequoia FbUE M4 B FJETE —1.5 ~ —1.3 dex
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i 5 B R PTRE R EE GES 1 5 B R /MO TR R B R

J T Sequoia 45 H [ 1k 2 = JEHEAT A T KF 7T, Forta % A LLRT ASE £ 8 B
ReE T (L.-F) FA/EREAE (J) Bk £Edrdi y2al, B APOGEE Al Gaia #(# #E1T
T Sequoia i B LR, FES GES MR A EHAT T FEELK. Sequoia FEALL GES )
7€ B AR B Sequoia 5 GES BA MBI AR, XA AR IPEIESE T Koppelman %5
N TR B, BB A IR Sequoia M0 AG. HUBMAT. AEELA N L A R T A
R GES Ha77 L. [, fb17E APOGEE ¥4 i35 15 T Matsuno % N 13t
2, RIAEAPOGEE HUFEHIML2EZSH] 1, Sequoia 5 GES JEF AL Mfi145H, REFHE
B AR AR 0 My, (BAEA r EdlE E, Sequoia 5 GES AIfEK A [F]— il

3 FT LAMOST ##EH] Sequoia 7 #T

T AR [F g B AR AE X 45 R s, F-ATTH LAMOST LRS DR8 5 Gaia EDR3 #
TR XUEHE, B T —AMA 554107 FEEMAEA. FIH LAMOST DR8 #& 4t i id
Gaia EDR3 #2001 E. HAT, LA Anders 2 A 3+ Gaia EDR3 (M MEE S, 1 H
THEERCARR (BF) THAME 2, y, 2 FIEE v, vy, v SRJE, FIH Galpot AR &
5 0%, HEHARERENIIESE, OEE E. 2 FRMAShE L. L0 R, O
Raps 2 HTRKEER Zonaxs SHERE Ry DRAOZE 0 b, SRH AR B4R 0 1
PHESN 8.21 kpe, AKPHAL AR & P2 F 14 pe, KBHAN T LSR (s sh# R 11.1.
12.24. 7.25 km-s~!, LSR 4L 0 ERS4E M 233.1 km - s~ 1. 5% Koppelman 2 A\
I Naidu 45 A 45 By ) Sequoia. B 72 2P bR ERE AL AL 7R, @it LAMOST #24it
() [Fe/H] #1 [X/Fe] 245 8", ¥ Sequoia 5 GES #H4T 7 b2 ERELLEL.
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GURVERERRE. 45, MR Koppelman %8 N PIEEEEFTIE: 0.4 < < 0.65 (n N, 14
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H5R4NIWAN AT FEMES, HFHEZAFRR [Fe/H], M1 H a4 Arjuna il Titoi,
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AR, FEX EE b S ANE,
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Study on Sequoia Substructure Based on LAMOST

WANG Yu-kun'?, ZHAO Jing-kun!, ZHAO Gang’?, CHEN Yu-qin!?,
ZHANG Hao-peng!?, YE Xian-hao!, YANG Yong!?

(1. CAS Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy
of Sciences, Beijing 100101, China; 2. School of Astronomy and Space Science, University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: Sequoia is a retrograde substructure from the accretion event. This paper illus-
trates the discovery, the criterion of member determination and the chemical properties of
this substructure. Moreover, using the data information provided by LAMOST DRS8 and
Gaia, we compared the chemical abundance of Sequoia and GES according to the previous
member star selection criteria. It was found that different selection criteria would affec-
t the analysis to some extent, but there was no obvious boundary between the chemical
abundances of Sequoia and GES.

Meanwhile, we used the HDBSCAN clustering algorithm to select the kinematics of the
clumps, further analyzed the chemical abundance of the clumps, and obtained a more obvious
distribution of Sequoia than the previous comparison. However, we still could not clearly
separate the Sequoia and GES from the chemical abundance using the abundance from low-
resolution spectra. High resolution spectra data and more accurate selection criteria for

further analysis are needed.

Key words: Sequoia; halo; substructure; abundances
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