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TRHAL 2 S B R LAY, & AT 53k & i FE A A (canonical r-process model )5
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W EZEE, RBEBEEREY R (3 FERRETERERNZERRRAE, SRR
PRYE, R B, AR RAR . XM Y AR L EI7E R E R R AR BEREA
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AR Mt S i w22 . R [F BT &0 H ) e & Held B = AR Bl g6 B AN Rl St YAZrss
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HRgsh ¥t EAES S R R BRI EE, XTE ML IL 6 5008 L B
BERKGZXNRERSE, N A ST AR 55 58 B A% & vt S 2%

_ 12 1 1 1 1 1
30 40 50 60 70 80
JRFH

1 AREFrd M FEENE TR MR

CS 22892-0524 | HD 1154441119 BD 41732481171 ¢S 31082-00111% HD 2211700**9, FIHE 1523-0901112%,
5RMARrE R L2 BT T, HBEBENEwER . NEFITUE MRS TR R m B ZHHE, PR
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B R RHEYINE B LR, FoREE EKRIMEEPop 1D A4 T4 2 RIEE S
LB, BARENESREFEE. RRENEKRIEBARKSG, fE[Fe/H) < —37
B P9 A FT RE AW 2. IEAE R AR — 5 TAE KA A B B & R B LA 3T &
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SEHIETE R R E140My < M < 300M o IAES BT R BT 118023 124, 1261128] | & Av ey
3R FRAE B B R AL s R P AR X B R T AR 35 BT A B B B A O
Bl HTXMEEENHFEGE T HERAREENSEG, WHERKRESBENAGT, KREE
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5(Fe/H] ~ —318 B RHEAE 2 [AIFF7E—AME /N I E] B R, i R A% 6 et SR 2 B AL TR
BRBENRN KRS, BAIERNBWEZZENTEE, BRUTRAARANEET
H PR A 80, 181 G e R B iy G B PR A i BRI R, ARSI B R R R, RS
ZRE, BIEERT Rt R FEE . KIREFHA R T rid FE % & BOR Y B ) 2 4%
i, BRI Rrd B A BT, A — & R RRTEAEX B M E TG F A .
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I HE5 KRB E D FHFRITCE S MILTF B eME. BIRCS 22802-052)8 Trid f2uH#
SRIGFEE, (HEREYIEATE XM — SR G RIE T ZEN R M. e, T HAbrd 72
SR B2 BRI FRAIESE T EZ > 5630 P 5 KB Reid FE = B A 0 — 8tk 251
T JUEF, XRG4 R A O R R i FEAZ A A AL AR HEASAR , JLHP A FEHD
1154440161 CS 31082-00111%1 BD417°3248[117 HD 221170945, 17 BIoR T 68irid 2
W F B IO R F R E K Rr-only HZE I LR 7E3CHR[23] I EI11(b). (), B4 H T IXLEFF
A% B2 A F K BH Rr-only = BE 2L BAR AR 2 e AT P FE B w2, N LLEH
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WE7R T BB i R 3 R - A U ) E e, 7R B R A AR P LA R A R A

FTT A BB E P TR IRICER(Z > 56) it AR b el 202 2, X Wik 72 1 =E AR 5
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R B, AokiZe NWBIHGE R IL—BA R IT &8 £ 72 SDSS J2357-0052, H4&RFE
A& [Fe/H] = —3.4, ‘B RAZHAA LW 2| F &Rt R RZEFE: [Eu/Fe] = +1.9, ¥
B E PR 3R o EA 5K Rl BB R — 30, & [Eu/Fe| e firid BRI FE . B2,
B AR I T BRI SR i FE A% A R B B U B A

4 F5ridiRE 5 s

4.1 SBridiBTFEERTIERE

B TR IR TG R I AT YR )8R i R AT BEAE 2N AL G A B — /MR YR o i 2 Eeid
FREM T AEIRTEFE S K Rl AR Hw] DUR BLeid #2 7] e 2 4L 4. B
HFARRITTEFE DM S K Rr-only I & A& BRI, BED FHRTCREEANE
I — B AR 2R B PR T RTEH (NZ = 3837 = 47), BILHE KKK
135, 136) i1 AT WL, R Ag (Z = 47) FBa (Z = 56) 2 8] 70 3B LI, B4 m]
DUE H X Lerid #21 =F B AR U5 KB Rrid #240 f 7E L BalR T RGN A — 3. XEWELE
REBAET, IENZAALE I —Fh RS RE, = ERR Tt A RERTENRE TR FEE
FE (LEPP) 838 §9rid #2120 29,

vich B2 AT B8 24 AR 43 (9 B8 AR S SR B 12O DRIS2HE 1 B A B (4o Ik K BE R
TS T TRV AL 28 RO AN 4347, Wasserburg . BussoflGallinol 15 632 it F A < 130 &,
BH T R O 1 (R 7 38 (T 3L 21 201) 5 3 1Y) [ A7 3. (1821 ) 7= AR Pl 7 B B TR AN — 3, AT e
FAEFEAR MBS FEGFT. B QianflWasserburg!'37 1391 DL & Wasserburg il QianMO1 47 H
FA AN [R) 8 B A2 o 2 5 [ A A A ok K 40 X B Fh A H () SR 2 P AR A E i B T
F (A> 130 MEZRIE, L (KR50)F4EE~ARRED FFRITE (A< 130, fE, X
LE S 5 K B B Qian f Wasserburg '™ 1381 ({47, FH LIRR &R 2 TFnEFE.
AT IR R BB E (SM, < M < 11My) BE SHEMMH N, 4T )L FEE RN
B EMN -SSR g o s EARERMERERK (12M, < M < 25My) HSLEMFMXT
R, FEAE TR R B TR (A < 130D

rid F2 AT BB 24 2 B 43 1 28 =M IESR R B PR SR T B AL I R A R A
THHERPEHRET FEIFICE (WS, YAZr) &3 KB BALH & ] e KRR H
fT, TravaglioZs NPIUFSY T Sr. YRIZr 2 RG2S, R EJEAES. Y. ZrEETLEH
F IR, 9 FRElE F Erd BRI AR &R E D FFRTTEWRA A Z M,
BN EREP TR RN EBERE, R A BILREELRE (LEPP)RY,
XEWRE ARG E Ml BTk A A FRF= 357

FVIAMER Bk B — KRR ERE MU R X EEN &S RECIEHAERN, 714
— U E GRS Z EE, EATRA m KIS Y-ZeF FEET 4L 142 ks 527 AN
(R AR B 37 BT AT REAN P2 AR Bl FE G R 2L 29 181, B S W, XERTE&BENEILE
F AT KB Rrid PR sIE FE A AR M7« Honda5 A7 135 F L T HD 122563, HD
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88609F1CS 22892-052F LR F /A : LI RPH Rrid F2 3= BRI A PIX L6 B (W B o 38 F- FE AR
RUPHIBRI, PR BA R ) 3= AU IR T (L E12) . X3R4 T-HD 122563 FH1HD 88609)
FERT & B B AR A J9rid FEE (weak r-process stars) o & T 54 3 B AR 5903 #2705 R TE bl
W, HEER R TARIRICER (Z > 37) WIS, )RR gg it R e &, B
R4 (it R 5 79%, Arlandini%g A1),
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) SE T
%,

13 %
f
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10 60 80
EE

K2 FErIESHrd R R
FEFFEERERICS 22892-052149; Frid FEEMRFIHD 122563FIHD 88609147 1421, 7 T F SCik[142]H K& 5

F 4, Francois® NI Burris®s N B 44 k= b FERTR B —H B4
Ro AMAVRBL A ANUBSSrd B, # — P30 T 89rd A E. BIAE R RS, Bak
B s R, MEERFEZKE Bl 72 &7 2 S, Jr U3 6 )8 BB i kst
ZBatE., BRXUHEAEFRKEHRZ CES, HFEL B, -4 < [Ba/H] < —3MX
IR, [Sr/Ba]— B M KPR R INBN A +1 dexM7), XK RS Ba AN B B 7 —Fid% & &
AR, BE—BRAE T IRV REAEAE S RS 18 . T DAHENT, EANM R, §5rid R
AT Ag b B 2 B EH . KT [Ba/H] = —4X 88, 7E[Ba/H] = —5/47, [Sr/BalfI5REL
BB A R R BRI L3 . (HRZ, FIRERITEN B Ze ([Y /Fe] M [Zr /Fe] #1558
HSGHAE Y RIZeok B F R —id#2) . EI8A W 220 FSeill 2 K 5 R B . BT LL,
PLZAR S SRR P FARRTE, BlnGeds, DAL MSrBIAgR A AA7ERIFEIEH.
XMFREEEW B — P,

B2z, FRTEYE UL BN I — Aoy B, RO 1k — e AR g 2 29, 45,138, 150, 151]
BIE, AT RGP FUB RN E D TR TR LA KR, AR #2774 1
TCEF FE A, Roederer® NIMILII61 R & B B A REARB B F KRN FEMETE
R (Y. Eu. PbE), BRI NEZEIREE (B anCs 22892-052) Fl§5rid #2 (1 4nHD
122563)7% 2| ) 3¢ TY /EuflEu/Felf) AR ME(IL Bl4). TEE RV AR EE R ITER
% G ol FRAE SCIR s LB 2 Bl I 9l #2 (weak rid #2) BY, Ay BURL ¥ R N T
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2 T

1 . %
_ e e
g OF . 2° o 00 oy St et . .
a A - PR

R :
-1 * o o
-2 1
-5 -4 -3 -2
[Ba/H]

Kl 3  [Sr/Ba] 5[Ba/HfIXRE
KPS AR KA R 72 [Sr/Bal i M2, A EEE SCik[147] P15,

20F . NID! [0 -3.1<[Fe/H]<-2.9
. . A —29<[Fe/H]<-2.7 |00
AR S O -2.7<[Fe/H]<-2.5
2 RIS i =
g © LR =
t‘/ 1.0 . '(;'?'.@;. LR . . E_"‘
= R e . 4-10
. . . E] %
_|_ o
0.0
0.0 1.0 2.0

[EwFe]

H 4 Y/Eu 5[Eu/Fe]fI<RE
A B A SCER[149] 7 I EL 6

& (charged-particle reaction, CPR) '7 19 85 F142 50 & F Eid 2 (Light Elemental Primary
Process, LEPPZ% 1511 FL B AR A% S N AL AN R AR Y B3 BT 0 AN 4 o 73X BLIRAT 31X
Pl AR A FE L ARGl A . 040 192K B, X B i AR AR AR R R B i A
7E: *[Ba/H] < —2.50F, $9rid Tk E; 2(Ba/H] > —2.50, FE IR L ER. AERE
AHD 221170 /R BREH AR RENE R P RS OT R FREF, & —MESE R
MG . ZhangZ N3 SR EEAR TR TV, B T IXBUREE oA, RIVE BT
FEARUT I BRE, WED HEFRICRBUT FE L BE, B8RP HERcREEH
F9rit FEA Bl FEY R VR A SR ERE . HD 221170 7] LAERE A i T 8% 55 rid FE AN 3= Brid
FMEENER ST, B/ “S5r + T2 E,

4.2 FErid 2% E BT RERIHLE

BRI R A R OETTI T RS EN 198 (E R xE DL B 58 4 A3 B K7 Hiel
ko BT BRI & B B R LR AN GIN “BE 2 b I ARy —
A i, BAERERCRIE N B iS5, (HAT DUR IR ) (Wn50NG ) REAR . ITVEN T5
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BRI HLEAR 6 0 AR A AL B, ARSI | vp SRR ¢ R . MeyerZs
N R ESRH, PAEE TR (A > 130) 1% B A B B I BT R R A K
bR, (R IX e BB A A ™ 2 0 Y i e R B . R AU B T IR )
R S R 7= A T, (B T B PR R PO T A SR T S AR LSB. T AR
e PR A% =40, BRI, T DR B IDRE A2 1SR [ H S B8, 10T SRR Y b
.

R IDIUI 73, Frohlich% A58 5 T fE IS5t FRbLE] . R AETERMEFREE T vpid
FR32 159) | FERR b FIB AR, TR T 7 B BN KR SR TR IR, of
Z BRI Fr, + 10 — p+ e KIRNART K T T +p — n+ e HIR AT 1631, 7L
P L I BT R0 1L 164) e mRak ik A IR, B il ERUR TR S
Bk T o FREI 30K N 2 B 4 A (BIINSOND o 768 R THEEd, R TFRE
S A BUR TR RP T (R PSR BERTIA101 ~ 10"em—3) [108), 3318 b7 b I 4 5 e
PR BRI XA FRR AT DL A R R B T0MI 2, R LT DLRRE Sras i oh 7
1RIRTER AR . Bl TR0 RS B BN R I SO AL I B T 32, Arcones
BN IDF AR Jy R T s T IR S0 X b = A S8 et AR R I e, RINTEE &
L, BTG h 7R 2R T R i P T IR B XU R R T B TARSR L B . 520t
R, MM E P F A& ERE LB RR Erd L. HATENE, BRERTF K
L= AR AR 4R B i B e BB, (R AR LU R B & LEPP R % £ W
200, 7 4 B B 5T T KGR 75 S i R A 3 T H) i R AR 2 R A v R 2 S B I !
HETKitauraZs N7 — 44 R, BE— B IOA TR TR R W R
HELEPPEZE (HEIN = 50) I— N7, B RBEAEpEE (Fln2Mo) ™, Wanajo
NHENTE 2 it BT, AR RATEE AR . BT, Wanajos N %A 51 ME
il B S5 BT T TR R R e, 45 R R L — LT B I A TR
JRE LI B, XTI ET S TR AN RIS A TR, X IRTE A YA I
R RE_EHEAT S BT . TR T RS R AP R R R E R MBS F S, Y,
eI R M AN EERE, EE WA AR E B CA T BRI E.

SEHFR LRI, E— D R0, 15 R R b 7 508 B AR AT R I
(It FRE R, BT LA B AR LA AR 4 B I B R = AR L 2 o X A — ANy
S AR 112 B3 ) 2l R . SR RGO S0 71, Farouqigg A MO7f TIY A 37
B R TR AT T VE I B 5, AT TR B TR S UK 48 (110 < S < 150)
AT LA A W 45 SR St AR (R A — SR 2= TR W T E &S HX
B, (150 < S < 3000, WA LM H B 7 LU= 4AE B rid 2. Farouqi®e AR PIHETEE
40.45, Mupid BEHISAE R4, KOMRFE A —AN LB S04 N — A 8 R T HR B i 3 B — A
BT RS, A AL BOX R O ? BV S T R 6, B T A
o R 2 B E P T AR LA SR IE e, T R R R U S — R —
A ER A PR R 2

TR S A AE A O SRR T 2 3 ) 2 R A BT A rh AR AR 7, AT A T
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F B AR R R T TH N A . B B R IRREE W IR 4a 50 ) 2%, Sk s e B A% A )
g8, FHEERES T MPZLE, Tl —ER AR K E AN . Hoffmands A 169
BT FEERN BHSE T R ISR S B AATTEE B A S BT R T e
T EBRA BT HEE LM (Y, < 0.47). Wanajo2s NBOHHE T ZE 8T & o 12 1P 7 830 X
PR AR RIME— @& IR LA rd B R FEAEL. XTRBETFEETH
PRYERZ B BRARAE 22 4R JEAS R (WA 22 o0 1081, S HOR I AT & b 7 4Nl T DLJZ: o5 e
THEE(Y, < 0.56)P 5, F75—J7TH, JankaZs NISTA K B 7 FEY) i B v] A0 2 §9rit
FEICE (St Y MiZr), DIMCRABE RTEFE. BRI EXECEN=HIY, HE2
B FJanka®E A 067 RIS BN SE, FTUA R B FEEE NI, zutani®
NBURFSE T 7=k R E el BRI R WL AE, SR T Janka®5 NLSTRIAL, HE—04%
BT HTEESHCCE . N, I T —gEReH R, AR T RV E S
R, DEFEWEAR. UG TR R — 2% B2 g N Z 1%,

HAr, S9rd B rpLEI s RA HH e s, B aQian®s ADTIA N §5rid 72 42 22 i 7 Bk
R (charged particles reactions) ;=4 . WM FTER & 0 (1) — L8 Hf 2 L 5 B AE A3 AR
B, I EAL DL §gsih AR A 1] 26, 27 169171 g5 i BRI 59 FE K K R — HARE S p 0T, )]
U, Pignatari®f ANOTHELEPP I #2 0] §Ek B K48 F B T POl e K5 2 st #2.
HWLEPPIE R SN ARR R BAR D, IF H— L8 b 73R T R Rt Rept S9sid A2 7= 48, B
DURS 1 52 591 A2 IO AN i B2 R 8 S9rid FE I IR YT . = AR vh P AU IR 7 I N2 (1)
ANH R FERAR K, I B B AL I A 2 Bt AH 24 K (8 G o e 168 9 280N (i S w74 ¢
THIX LT DU P B AN RE L TR BB B S5 SCIR(175]) . TR BRI — A2, HATE
Tl BN S FE & E P AR M o R R B G B E . B KratzS NP K fErid 72
PR Ba—iE AR, Bt E e R gG et R 1 7 S A B B T IR TR . (=
J&CamerongF N[00 1764 3y, B PYS8rid 2 A3 B AR LT, T54R mT R 7= AE AN 1) v 1%
RICE RG] AR, A AR T R — MO SR 40 8 B B B A [R) i A B X 3. BRI
I E5 1 AU TE AR T & JB i 23 =F B b e B H U o = il 45 2R (H2& A8 B iz
O P S AR I s K> . FRESR IR, B W] DU I 5 A A% O S 40 B s
AR E I &R 2 Y /Euff MY, (B2 B 57 R E ol B 55l 72 % B 7 A i e
TCRFEENAERE. S8iF, $9rdBERERRR— MR EZ <5670H: M. R Krid 12,
o FFIX LA [R] i R 1 B 5 KA B T B AR o R Pk

5 ERFPMINr RS

MR, BEITE (Z > 55 WERAERRKNESE (star-to-star) Z [HFTRHE X
BB R RIS E A S ) — DB . IX LS TR ERE 68 = B 3G N PR, dE—Pk
B R R A S B Hd I R S S F . St Y. ZrB|BafEubi 8 32k
A LME R BRE P AR ITTRSAENSIR A, - HSr. Y. ZrF R R TR EY
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of gospssmwrom ] [ § " ; * :
= f o °
% _ 4) s
) z %‘@?3@@ o}
=
z
-1F I
-3.5 -3 -25
[Fe/H]
1 1- o _
0 0
0 9 Qo 00 0 o0
o O

K5 REBESE. EXEFEEWNEE
7 b EHCE SOk [134] . HAEIE A SCR[177] .

R ABa. EuERE S FFRTENEBEATEME WES . BshRE&BETR., EXR
FREMMAFAE, 7375 LEu, Mg, SrFiBa iR, Hii A& #7148 2 rseskiss 177, N
B 5a] LG & HEuE R &84 ([Fe/H] < —2) KVEREREL, X5®8TE, Bh T EFcH
FIRFIE ] AR . BT RRFFUR M, rid B — MM AAZE IR S, HoF B AR 0 e v
BT R RS HAL R RAAE Z B JLEA N SR R R T X Rk
74 B vt R TG B IR RE AN TR e AR S AR TR BE R BT e R AR
7] 5 g 49T

4B R BB A FR YR (ISM) N % B2 8 KR & 2 BN R (N iZa
Erid YO V5 Y. SpiteMISpitel BT T 114 8 3 B /N T OKBH R 48 3 FE1 /1000 3T
EBE, MR EFer)FBAHLL, BafIYREGRZ, XHF T EEETE—F FFIR
R, (HRAE R R Fsid 2 o5 AL, HAp81%IBafi02% 1) Yl i sid F2 7 132
FESpite M Spite KL H, B [Ba/Fe] KK, [Ba/ Y] FHIK; X &R Ar=4EBa(Z = 56) L~
HY(Z = 39)FEE KK THE, BT [Ba/ YR TARRE NI — MRIFHIIEFR. SI0AH
K, ABH AR F94% K Ewl i rid 7272 42132, SpitefSpite X BLAE[Fe/H] > —2.6Hf, EusFeld]
FEBZ, 158 4 [Fe/H] 3G N I [Eu/Fe] 3 A fR FF A2 BT 6 22 AL BB FIFRANEC 72
Jpo 180 Travaglio®s AMSUPEAN I 5 TAGBEsE B HBa5 & B FEE I RR, MATRIM
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fE[Fe/H] < —18F, il idsid 2K B BaXt £ R T Bast & F B A B & Tik. K BiL i
BRI SRR 02 182, 188) L5 i FR 3 = BL K ORI B k&5 A 146, 116 LT RT DUR VP Z AR &8 R
HLH KL Ba/Eult, i — 4 lge(Ba/Eu) ~ 1.0, 4 R ZE R EUR K (K F+1.4
dex), X B BT RRK TR F B0 W0 R Frid B3 4= B RO Z1020.35 dex®, fT LA
A LAF Ellg e, (Ba/Eu) = 0.96 £ 0.172%, Ftk, B LUE il FE 3 = 2 Mo E FERARK
FH R FEEEE. BT 8T T — XM T/, #liDen Hartog®s A4 Al Lawlerds
NIRRT GAMHS TG R H B ol 72, AHE K P =5 B 1 By (R E 2 P
F= BEAw 22 1) BT = RS e AR 2 B IR 2, XTSI Z R RS % 1E.

—RIANNBEPFFRCEREEFETUBBAEANRZ NEFTEGRE R ENS
B, wHE FREEREERSRESREE ([Fe/H) < —2) KRN —84> (Z5%1520), XAl RE &
WA A R R T R I FA R A I EAS B K B Fec . LART WL 45 508
WAN EENS RE NS B FEEEEEFe/H) ~ —300 b, 57T B2 B 5 & 1 5
B (8~10Mu 1) ; HiEAoki®E NBYEIL, FE LA (SDSS J2357-0052) (¥4 8 B vl LA
K2 [Fe/H] = —3.40 FIr=AE 3= Brid 72 5 5 5 20 G B T REZE LU RS THI K, T2
BE— B BB RO 78 228056 5 —Fh AT RE AR 2, R Bl 78 e id B Y TR E R
B T BUR TG G KRR RN R R AP A YR, AR5 8 E R . Mashonkina%s
N ISOIRE 42 ) R RE LN 45 1, i F2 3 2 L HE 2327-56427] Bk H — /N A i B HhiE
MIXUR RS KR FRY R £ IR S HEREC W R R, X E 2 g
T2 B4R R TR BE AT RN O 50+ 40 L . EANERNE, ol Y FREE RIS
AU R ERE IS, T HBAAE T WAERE 2 P, ke 3 el 72 W AR 2 T B 5 41
FEREERFR WRNEMINEEEZ BH AR RARY)EEIR (G, Hars 2. B L
)87 18] A H S R B R A DL S5 R R 2 A R R E AR AR T

7R E R EEA D, B FERERE (CEMP stars, [C/Fe] > 1.0) A EEH
fr, B RE REKE B AR . AMINTEEES A E R, EREAE&REET,
HHMUK =S (RAFEL0% ~ 25%) BRI FE, RS FEEIT1065. SZitRH,
BCHEE K MR R S &8 F B RGN, 76Fe/H] < —2.00 ik $|20% 1%, 24
ik, BRIKIEEFEE BRI PIEI 4R (Hyper Metal-Poor,[Fe/H] < —5) £HE0107-
5240FIHE1327-2326190% 191 H k3= BE R i B [ C'/ Fe] &~ +4), {HFM AN 51 F #3800
EEEN LR, fEXECEMPESF, KEAORI I oERE, HFHBETWERS. 1B
HEBa5EuEE AR, fJHCEMPA S K192 193CEMP-no, CEMP-r, CEMP-s, CEMP-
r/s. K&BFEHE THCEMPEMNBRFERLGEREZAHAGE, REMERFTMEERS

HET, #€ 5 9rid 72 2 M CEMP-r/s B B LA ¢ frid FE 1% & g B ) /8 2 sk B
B b A% R Ak BT 5 AT ) EE B R VR I R R (04 1T BB TR RS2 iR kCEMP A&
7] A BT AE8 . CEMP-s B A FAZ SR s R F T IR R T AGBE 5 H A
B RS TfERE . Lucatello® NMHFR T 19 PCEMP-s 2 IRFIE, MG FE HEWr BT
HCEMP-sE#E TXE RS . MKW, KLHE —LHCEMP-s 2 RN Bl TR
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FESEE, FROACEMP-r/sB. B&R LMK T CEMP-r/s 2RI RETEALH], (H2BH M
— P AT AR CEMP-r /s ) 4358 W) 2 512186 2007

6 ZERIE

B, v R BRI, AR AR i RS R R W, AR T ERE
JRJE B B A B B AN VR LR ARRE T R — IR E U ERYE, 1 X TA
W —REEREE. BRI SN LSRR AP B T — 2R B FE A ) A 2 O
Y. TEfEESUR, rid BT AT ARG IEE R AL & B8, REEASBIE TuR
FRAEA R EEE R, KRA RIS R E R, @R Rl R R
IS AER RN T O, v VU E R R AR, U LR R
HERMRHAEM . 5351, TR 2 A KR P T IRRFAE (B A RSBl mT AR SRAf e 1E 2
HISERE, TGS R ROEEES . BRI T 7 IO SEES, BETOA B T vk 5 o B 30158 2 4019 )il

RN &R ELE RN ERT e RARKERE, EIEFE R EE R, W
T B RN G RE B AU B P RO RE s Srid REATSSs IR 0B R o0 A Z RV
T ? KRR FE A A — 0 B MR, o —o AR A ? CEMPA
BT RIE BRI P BIAT A 4?2 CEMP-r/sERITEBNLEILR A4, 5 HARN %G B 3
AT IERE? YA AR AR T CEMP 2 17 A T oM 7 RESA AN e AErid A2 37 i o )53 i 2]
JEA 2 K7 BRI KPR i, AR AT REZRAG — L2 [Fl A7 38 LU FoAty — SEBUAE TE i
BIRICR I FE, XX TR A A, FEaR PR R E R, KR RFEE
e xts-Mrid R £ BRAR PLBE ™ i AR A1 A BT 7e 70 B R E R b IR R
B RGEYE. BEE T < 22 0 3R I BRI Y B S0 HdiE (1 AN W A H 23K, TR
BB LR FOR S A — BB BT B o

Bt
TR o e 2 T PR AR ) DA B4Rt PR B R
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Abstract: The rapid neutron-capture process (r-process) is traditionally believed to be
responsible for the nucleosynthesis of approximately half of the heavy nuclei beyond the iron
peak with long-decay half-lives in the solar material. In globular clusters and Galactic halo
stars, the observed abundances show a nearly universal presence of r-process. With the rapid
development of the abundance determinations, more elements (e.g., Lu, Z = 71) are firstly
detected in metal-poor r-process-enriched halo stars, which can be used as the r-process
indicators for the early Galaxy. Moreover, these r-rich stars provide a strong constraint on
the models of the r-process nucleosynthesis, especially the early galaxy chemical evolution
of neutron-capture elements.

Based on new atomic lab data, recent neutron-capture abundance comparisons between
six r-rich Galactic halo stars and the Solar System r-only abundance distribution indicate
that the heavier stable neutron-capture elements beyond Ba (Z > 56) agree completely with
a scaled solar system r-process abundance value. Nevertheless, the lighter neutron-capture
elemental abundances in these stars are not in agreement with Solar-system r-only values.
Although there is controversy over the origin of weak r-process, the neutron-capture elements
are proposed to be formed possibly from multiple synthesis mechanisms, even if there exists
little uncertainty. Whether the r-process at different astrophysical environments is diverse
is also controversial.

As needed for the r-process modelling, much effort has been put recently in the mea-
surement of nuclear data of relevance to the r-process, including decay branch characteristics
and nuclear stability properties of thousands of nuclides located between the valley of sta-
bility up to the neutron-drip line. The challenge is enormous in the theory and experiments
of nucleosynthesis. In this paper, a review of r-process nucleosynthesis in metal-poor stars
is presented outlining the development of theoretical models and their comparisons with
observations. The distribution characteristics of abundance in main r-process and weak r-
process stars, astrophysical r-process sites are also discussed separately together with the

most recent observations.
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The outline of this paper is as follows. Firstly, this paper gives an overview of the
significance on the r-process nucleosynthesis, including the present research conditions of
this topic. Secondly, it summarizes the basic theory of r-process. And then we focus on
the diversity of r-process nucleosynthesis: main r-process and weak r-process. Finally, as a
comparison, we also review the study of r-process in the early Galaxy, especially the problems
of CEMP stars, including both the observational and theoretical aspects. Although there is
controversy over the nature of the weak r-process and CEMP-r/s stars, one thing is certain

that these researches will be vital on constraining the models of r-process.

Key words: metal-poor stars; neutron capture; s-process; r-process; nucleosynthesis



