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A1 0.074 dex. BT 555 HEEE PASTEL #H78 WA th R, % ERB A MR K. £
10 A A& B E AR AEZE 4 50N 215 K. 0.283 dex 1 0.307 dex.

* O AREE; HERKSSHE KR

FESKS: Pl145.1 XHERFRIRAD: A

1 5 F

A RUE R R AE R AN E R AR, A B E A TS B (Hertzsprung-Russell
diagram, HR) £ B35y, BB RAMEKMHRER 1.4 £ 2.1f52 8. A MEEAT
WP B2 BT, Ha e Ut B A s RO RN . 7E/KF 33 (horizontal-branch,
HB) ", tifEfEH A B mE R, B B E KT LI 5 (blue horizontal-
branch, BHB); 7E#TE %" (asymptotic giant branch, AGB) AL B, [FIRERT AW
223 A B fE . HhAh, Post AGB™ (post asymptotic giant branch) A% A % ff)
JeIBA, HhAh, A HARM A A A RDGIE R E A, e T R B ) IR A

WFSHER: 2024-01-30;  fEEIHHA: 2024-02-26
HBEE : ExELAFAITR (2019YFA0405502); [HX HAR#3 4 (12261141689)
BIVEE: Pf[#, lal@nao.cas.cn



2 R X % # R 42 %

AR R A MELD R KA ES RSB BEERFIELE" "%, B2, FRWIEL
Hil P HUEE BA R A BDGIER, WEENN RIS EZ B ZMERAEWH. BT A
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EE AL DL B AT B RGTE A B

A R AR 6 S Dk BRI O6 R AE DL ) R R IR ZR bR &, W0 1S (4102 A). Hy
(4341 A), HpP (4862 A) f1 Ho (6564 A) k. BbAh, B —3 &84k, Blss (Ca). £k
(Fe). # (Cr)e 5 (TH) 2%, {HARE T EURARL, X84 ma iR 6ss. A B oF
FAEARRAEBE BT 61 o i R R 2R AIE, IR ERFAEAON A BB 7 KB R H
W T RIS R .

ARERRSWESE, WA RRE Ty RIEE S 1gg YLAEBEFE [Fe/H|, MMUE
N T EE R BRS A AR, T EA T Bt A s A R B Yo M e 1l ix g
ZH, FATAT DAHERHIE B (RS U DL R E A E TR YR, AT A g E R A Y 5
B, HER A BUE RS S B0 R i EE A B S5 MR A, R L ST S R
HEEH.

B UL IE A2 — A H Al THE B RSB 778, U2 A8 AL BRAR 73 #2200 18 4l
o SXMTTIER ORBEAE T — M E AR RIS A G RIBRBO6HE FE, X LR AT AR
TSR R, AT SR E O AN S8 SEG g, 3 ok 0 I 3 ) PE R D i 5 X e AR R
BEAT LU, AT AR 2 UL AC B R AOREAR, AT HEIT B R I R RS H. 72 R B8R 1T H tn iy
F% (Sloan Digital Sky Survey, SDSS) FIF[ 57245 (Large Sky Area Multi-Object Fiber
Spectroscopic Telescope, LAMOST) 1, 5% FIA AR UL EC T7 5k v BAH B RS 4. Bihi
UL FC 7925 A ROV T Dl v ot e RO IS s BUB ae Ve Bl BARE U, 6 ik BUIG LR,
A5 HREE B, XA B TR 2 B il i AR 1 A T SE s

JEIERESER B PO EIREE R, MRS I R W bR v R U E bR R E .
SR, LAMOST {EREAT & E bRin T 1% 2 Bk, anbeviE 2 MG, KA H)-F 7 AL AE 1]
R L e AN [ R S RS AR e . X e R SRV R B A S, AR
AT — A5 B, R 6 AR (S ARS8 N B . Hou S8 N WFST TR 2 Bk A
TS ) B LR AT 7E A BUR OB R, KL 30% ()1E S i B H R DGR
TR AR IR R, X B R i b & UL Sl A R R RO, R
FRUCECHEATTH B Z 8N ER, XNt R E RIS SES RN ERZEE K. i, keF
BESEH R Am®™, RAFII Ca 11K GRS Fe 26, BTLAZM M@ IT Ca 1T K 4000 Fe 25
PR RISHEAER. Am BEH AL I Am (classic Am) FliAZ A Am (marginal
Am), A RIEEBEX N FPDEE R/ DT Ca IT K ZXBFOGIEA 5 AN RLLE, il
2 Am PGSR ZEE R T 5 AT, RETEIER Ae™ i bt BUR SRR,
BB G BA KI LR, XEREWS TR . iR R SH0, 5 wicR ik

SRR R AE B, RN SOR AT REHBOR B 0 KRS HUUR A X 4, 2 SEliE & AT,
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s N 58 JE M LAMOST R4 B itk b4 2 KB Am /. Ae JE XUFRNRSHIZE A Y
B, Houut b RS2k, R Ho 2Rt 2%, Zhang % A" ) LAMOST DR7 ¥4
R F] 25 867 A RATLR IO IR, IR BRI R [ RE A g AT R R 1) S i
AR T B SRl

AL LAMOST %45 HESR e ie Wk, IR TR A R Am Al Ae 76625 BLIO O
WERSAE, R Am Rl Ae YeRRHIEOHE 2 SHON RO, AT T 82 S
BARREAS, 3 3 A GURRIR R 10 6 SRR AE o S MO B (B 5 4 SRR IRATIN 7 e
LAMOST $u#f b F8 F B 45 A M7 56 5 Bxt & scb AT g

2 4

LAMOST ™ ™ J& — g b B AR S B i e 8, AT T L 45 AR A T M B L 1 B
SR, LAMOST IR 5° KA1 3.6 ~ 4.9 m (K4, AT LAAE 1 IREIIEE
4% 4000 NRAK, BT R 4000 RIELE CCD L%, 28 RIRET /T =g06iE
(RS, LAMOST BEMLIN R ~ 2000 MK R AT R ~ 7500 [ 2 #E%0k
W, IR AR HE G i B S 3900 ~ 9000 A, 3 HER G i ik B VS 2 4950 ~
5350 A A1 6300 ~ 6800 A.

H 2011 HFHANIZEITUK, LAMOST C&f R 7 & MM HdE. #% 2022 F£6 H,
LAMOST & KA 1 1100 Ji 580 #F e 5dm f 700 7546485 B KRS580, Hia
30 KT A BERDGIE. XEEHIR R SCFERRAE T E S B, (E AT AR08 FE R
NHOAFFT A R DL R FLAR R R (e B, AT 4 B 3R AT XS 32 o v 1E R 2 RE P AL I FE 1
HEfR.
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3.1 FERELMMNFRKER
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Am BEWFCASREE, XBEE B ERAEE T A8 10 570 o Am, BRI,
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A A EEANME. EATAMUIE R T 1A R R AR R KL SUR RS A BAE



4 R X % # R 42 %

SEREHEILR, 0 HOAEA AR X T A PR A T oG R R AR, X R T2 AE T
KABH T gL 5 IRt ™ .

Ae IRSLEDEAL N E, Jep B a ZIREAL, 048 Ho (4102 A). Hy (4341 A),
HpB (4862 A) fl Hoe (6564 A). SRR RIUNEIRAKTR, X IR T 5220
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Hoo 2k 1R 5 =2 F 2RIk,
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4 MHEER

4.1 NA

LASP (LAMOST Stellar Parameter Pipeline) /& —%& % [1H Tl LAMOST {52 K
BB pipeline”, HAZ O A S A # 4 CFI (Correlation Function Interpolation) Fl
ULySS (Universite de Lyon Spectroscopic analysis Software). Fit1, CFI™ 3@ i+ & A
Kl 5 — RAIBMOGE P AH O, DL ILEBR. X —d g, HAeERRS
B0 B N B € B FE IR RS Toges SRS AEIX AN € WML BE T, J8 i 5 A5 1) DL Fic Sk 48 2]
REMEEFIE [Fe/H]): &5, ERE T Te M [Fe/H] MM, #F—2TFHRAETLA T
RKE S lggo ULySS™ & —BIFH ML, 7T F T XM E R e ik 47 304 0 & 15 2 KR
24, AP R R AT G I R R R R R AT . Wa A ULySS BiA
F7 LAMOST K ¥R F. G, K Bt b, Tog. lgg F1 [Fe/H] MR EE S 518 167 K.
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0.34 dex 1 0.16 dex.

AR LASP 5 7 LAMOST DRY EFsRATRAF ) A REFEE RIS, R
AL BT

(1) FIFH LAMOST 22t 7Bt “subclass” A1 “snrg” f3 i DR9 [F by A A A i
FRAHIfEEEL S/N > 10 17 A BUE;

(2) KX AT L OPELIERRAE, RIS R

(3) KHH 3.2 715 B bR MBS M BOEEL, FH LASP o #rH— 1 A B4R e,
THRAERE KRS

(4) 153 394 045 iHE KIS 4R
4.2 BE

FERAMFRNN A ESHEER T, —IA 318463 M, RAMMRE L 0 Frx.

Fz1 WNRHGZITR
N N=1 N=2 N=3 N=4 N=5 N=6 N=7 N=8 N=9 N2>10
VR | 274201 34839 5567 1403 582 307 182 137 113 1132
e IREGRIE LAMOST E#£ 9 designation B4 1H153]. designation M, WFERHNFE—AE.

MR D WA, A2 NEA LI — 2, RS N > 3 MR 9423 4>, Hif
1132 NMIRAWIM K L 9 e FE EoRYE, W FE—MEZXEBHTSHIE, HEREA
KAEAANH), AR EAE % — R, TsERs b, t TS B3R G A5 e L
DRAERN, WEEBSER. TATRM A () XM RE N > 3 fEMh T T ELs R

ks

e =+/n/(n—1)x (P,—P) , (1)
b, n RoRFEFIMIKE P RoNEZSE (Tug lgg 58 [Fe/H])) M« RMEE, @ =1,
z~nn;?:%§:ﬂ,%ﬁ%&%%%¥ﬁ@(%%ﬁ%ﬁﬁﬁx

=1

KB JER T Tegs lgg M [Fe/H] WASFERAAE M LL 0284, AT AR, 0T 208 FE.
RIMEFEIEELE, ¢ HBEEEWRILME KRN, EEBLE S/N=50 B, T.z. lgg
[Fe/H] BIRERE 43794 108 K. 0.103 dex F10.074 dex.
4.3 S2EENETEERIT

N T B UE A ST AR I BEAE R T R RS S O R, BRATIRIH LASP 4 bt
A BRI (3900 ~ 6800 A) iHH T KASH, HHEREE 4.1 WHIREHRKASH
L, R B FoR. B 5 ORIl A T, 4T SRR Shang S5 AT
LAMOST ## 8 3 H Am BUE. WREXT K (K 4a)) WLLEH, 2% BOG
THRARNABRERETH 4.1 TR, X—WRFELHBT Call K LM, iEs
S Am BE UHRZMA Am) ARUREEM L, B -SSR E 4 8 £ R
fltiite
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4.4  IMNERXIEE

AT RAERAI I E, BAVEER0 A BRS84S R 5/ Y% R PASTEL ™ #47
TR, I BT T X . PASTEL £ — A& THE2¥E (R > 25000). F{EkEH
(S/N > 50) JeiEIRGHEE KIS K, —HAE 31401 BUEE K] 64082 Xl &,
PR T 1142 Gmscik, HORSSHUE SRR 2 Fir.

% 2 PASTEL ¥ E=E

Ter /K 2300 ~ 100000
lg g/dex 0~ 5.0
[Fe/H]/dex —4.8 ~ 0.40

iid 5 PASTEL #4728 X, 3R 108 AMRIVEEIE. fEiXLe[FE%dE+, PASTEL £
FH 108 NMERUREM, 93 NRME/MEM 61 Mo EEEME. ok, REHEHESE 14
Vi Shang N R Am 2, A 3 MERZhang G AT KB Ae B, AXLERY
PASTEL [FJEEHE B ZH00 LGS an B B Frs.

20 000 5
w4
i : <
< 15 000 = g
[ A %5
2 e g x
g & 2 :
e 10 000¢ . ’/\/ o0 -
5 QO oottt Qe ZA O
5000 10000 15000 20000 0 1 2 3 4 5 -2.0 -1.0 0.0 1.0
Tepasten)/K lg 8(paster)/dex [Fe/H](l’AS’I‘EL)/deX
a) b) C)

VE: BAKR N PASTEL BRISHER, PARSERBHSHEL R, N a)—c) KIKA Tegs 1g g 1 [Fe/H]
IR L. MBI AL “1:17 £, HERAER lo, WHEARTHEN A TR, 462K Shang FAK
IH Am B, AO=/ALZ Zhang ENKIM Ae 2.

B 5 ZAXHRS PASTEL FEiRHENSHFILL

HE B TLVE S, AR A BEA SRR PASTEL 2R 1458 20 H R4 1
—EiE, HOREON 215 Ko RFRE Am F1 Ae 6 R0 % 5 PASTEL B R —SUEBIR LT,
lg g Al [Fe/H] [7RELS 524 0.283 dex F1 0.307 dex.

5 & 45

ATV TR A TR (Am F1 Ae) 7ESGABBURDEIRAFE, Am BLISIH) Ca ILK £k
ANSRE Fe ONFFIE, 1 Ae 2 BOGHE AN LN BERHE. BB Am M1 Ae Xt
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W RASHOH BRI GIE X, IR EREHEE S BBUR I X, A T
A BUREBE RSB HNG— 5%, HERAT LAMOST DR11 VLK 815 = i . 78
Bl Ca T K, H (3900 ~ 4060 A). HpP (4857 ~ 4867 A) fl Hx (6400 ~ 6800 A) 5, &
IR LASP 315 7 LAMOST DRO ' A RUERMEE KIS, K1 T 394045 HSH4s
Ho FHMMRE N > 3 FEZWNIERAIG T Togs 1gg A [Fe/H] MIFEEE, 7E S/N=50
RS FE 4349 108 K. 0.103 dex 1 0.074 dex. BATKREIN A BLESHLE R RS HIES
HRK PASTEL #4772 XA, Togs lgg A1 [Fe/H] M9REN 518 215 K. 0.283 dex
0.307 dex.
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A New Method for Measuring Stellar Parameters of A-Type
Stars in LAMOST Low-Resolution Spectra

Zuo Fang!?, Luo A-lit?

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

Abstract: The stellar spectroscopic surveys represented by LAMOST have generated a vast
amount of A-type star spectra. Accurately measuring the atmospheric physical parameters
from low-resolution spectra of A-type stars and forming a unified processing pipeline is often
affected by special A-type stars. This paper discusses the spectral features of special A-
type stars, Am and Ae in the optical band. Am stars are characterized by weak Ca II
lines and strong Fe lines, while Ae stars are distinguished by emission lines in their spectra.
By shielding the spectral regions in Am and Ae stars that have a significant impact on the
measurement of atmospheric parameters and retaining regions sensitive to stellar parameters
as much as possible, we have obtained a unified algorithm for measuring the atmospheric
parameters of A-type stars. This method will be applied to LAMOST Data Release 11
(DR11) and subsequent data products. Through statistical analysis of parameters from
repeated observations, the precisions for effective temperature (Tog), surface gravity (lgg)
and metallicity ([Fe/H]) are found to be 108 K, 0.103 dex, and 0.074 dex, respectively.
External comparison analysis with the high-resolution catalog PASTEL reveals that the
standard deviations for T.g, lg g, and [Fe/H] obtained by this method are 234 K, 0.283 dex,
and 0.327 dex, respectively.

Key words: A-Type Stars; stellar parameters; survey
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