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B 42(07) =230.4+ 6.4 keV (a =5.5 fm), Hh
A Se.05 BIEURE 1) 45 RAEH Phys. Rev. Lett. (& H
HAH T /T 1.0 MeV [OAMER, FLAK Matei®"!
2006 F Schiirmann!” 2011 ¥ 5 52 % B 48 (1) 90, & 15 e
WAHARE R BT RA X E L, 5T
& RAE B Z 80 BRI AR o b0, BRI R RS 45 g
FHHH LR, B4, 15 2 Oulebsir 2012 5
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BT CLi(*2C, d)'0O ff4 A (I 8 K 5 0 i R
T S MIZER, PRSI E AT SR 75 L (0 I R R 1%
. I, RO FRAEE 2.0 MeV LA N RELIRIE Se.05 [F
BEER I, ZAEH BT Se.05 FIEIEIE T HL
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X FRERERIE S B F Se.13, IAEMLIREIERE B
WA, BHERESHHFFRN D, BEETH. H
A1 Se.13 Bl kR Schiirmann! 72011 3¢k, ik
S EER TR B TR IE 2 (4.34 MeV) HIEL
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BFIE AN T 20 5l 48 B N S8 () p- A £ 7= AR 1 B2 L 2
fFIRTTMR, 13 20 4 ESE SN S6.13(0.3 MeV) = 0.3
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FURMEF T 25 M35 LIRS, BREE RN
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A LAOL A 4 B A SE UG KR, 2B U RA T [ e R
B REIAEFE2C (0, ) 0O R SRS
[HF S6.13(0.3 MeV) = 0.16 + 0.26 keV-b, 5Tk
KEF ARG 1~ 2T, %% %5 Schiirmann®*'2012 1y
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HAH S 2 R PR RBUR I T SRse ks, g S5
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FEREANA, TR E (1 Se.13(0.3 MeV) 1E T3 i M e
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.o

1(e) SR IR S BBl Se.02 [ 5256 K45 A1 AH B
(A . Kettner®* Il 45 SR Schiirmann!™ 2011
BAREAELNR S, AR el RS 47 (3.20
MeV) 4 ILECAE — 2. 53 4% T Schiirmann T~ 2005
AR B Sror!® . 7E 4T LR A B S R T
IR TTRRA R E T ECEE S6.02. IMERT Se.020 52
1 & BTN 76 (6.92 MeV) BV M Ko 1% 5 LE A5
IR/ EE R, RN SEE 45 I v« (6.92) 0 LABR

5. HETCA M TS RG H 27 SHPRIREKGE, F2 1
HEFRHGES, EFEETAF R s, d-F g-BAE3R.
A AT S AR FEFLIRAT IR I A Re Ul &
TP AEAL A SR B0 K, NI RATINN T 47 F 2 BE )
R AR S SH TR % BRATZ IR DTk SRk 4
HE A AMES B S6.92(0.3 MeV) = 3.0 £ 0.4 keV-b.
15 Schiirmann 2592012 48 5 i 4 18 (3.3 keV-b) —
#, WAL TP ATE L.

TETE IR 2.42 MeV (15) &b, SRIGEFH T HEM
PHRERIT S7.120 HMEM S T S7.12(0.3 MeV) = 0.6
40.2 keV-b. 5 Schiirmann 2% 2012 4F 5357 14 & 45
H, 57,12(0.3 MeV) = 0.5 keV-b —%,
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WA A SMER 2R X S S KT, 248
Y T 2C(«, v) 0O I R MR T
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CF8s* iy J 7 % 45 5 WA A 0 2%, A
KRB B N REM Te = 0.2 &b, AT ] B HR
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A5 3X — 35 B A I R AR I S N 2R [ U0E VDL
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Katsuma

"1 To = 0288 "2C(a,v)'°0 K #% R
R (BAL: x10Pem®mol s RE S ETF (&

fiI: keV-b),
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Buchmann 1467124 79421 70470 16+16 7.04%599
NACRE — 79421 120460 — 931& 7i

Kunz 16550 76420 85430 444 7.581353
Katsuma 171735 3 150%}0 18+4.5 8.20125)
NACRE IT  148+22 80418 61419 6.5147 7&821
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Astrophysical S Factor and Reaction Rate of 12C(«,v)0
Reaction in Stellar Helium Burning

AN Zhendong"?V), MA Yugang?, FAN Gongtao?, CHEN Zhenpeng®

(1. School of Physics and Astronomy, Sun Yat-sen University, Zhuhai 519082, China;
2. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China;
3. Department of Physics, Tsinghua University, Beijing 100084, China)

Abstract: During stellar helium burning, the rates of 3« and the 120(0{,1/)160 reaction, in competition with
one another, determine the relative abundances of *2C and '°0O in a massive star. The abundance ratio is the
beginning condition of the following nucleosynthesis and star evolution of massive stars, which are extremely sensi-
tive to the rate of 12C(oc,y) 160 reaction at Ty = 0.2. The most direct and trustworthy way to obtain the reaction
rate of the 2C(«,y)'®O reaction is to measure the S factor for that reaction to as low energy as possible, and to
extrapolate to energies of astrophysical interest. Based on a new multilevel and multichannel reduced R-matrix
theory for applications in nuclear astrophysics, we have obtained an accurate and self-consistent astrophysical
S factor of 12C(oc,y)wO7 by a global fitting for almost all available experimental data of 10 system, with the
coordination of covariance statistics and error-propagation theory. The extrapolated'S factor of '2C(a,v)'®O was
obtained with a recommended value Stor (0.3 MeV) = 162.7+7.3 keV-b. And the reaction rates of '*C(e,y)'°0O
for stellar temperatures between 0.04 < Ty < 10 are provided. At Ty = 0.2, the reaction rate is (7.83 &+ 0.35) X 10710

ecm®mol ~'s™!, where stellar helium burning occurs.

Key words: '2C(a,y)'%0; S factor; thermonuclear reaction rate; R-matrix theory; nucleosynthesis and star
evolution
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