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*  Birmingham Solar Oscillations Network (BiSON)
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«  KFEEIRSIHIIN .
* Global Oscillation Network Group (GONG)
* Birmingham Solar Oscillations Network (BiSON)

* Solar Dynamics Observatory - Helioseismic and Magnetic Imager (SDO/HMI)
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X BH 3RS ERIE -
Global Oscillation Network Group (GONG)
Birmingham Solar Oscillations Network (BiSON)

Solar Dynamics Observatory - Helioseismic and Magnetic Imager (SDO/HMI)
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APBEEIPREIHZE ( 1000 sigma error bars )
(Tomczyk, Schou & Thompson 1996 )
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PR AIRBIR KT H I Z 7 R
HEREE B

BRI X FAL E
R_b=0.713(1) R

d*v(osc) (uHz)

Christensen-Dalsgaard et al. 1991
Basu & Antia, 1997

|| I L I I L ! I ! | 1 I I I =
2 2.5 3 3.5
v—1(1+1)y/{Tv) (mHz)

Figure 3. The fit to signal from the CZ base for (a) BBSO and (b) GONG
months 4-10 data. The degree dependence of the differences has been

removed from the points.
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* Christensen-Dalsgaard et al. 2011
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pp:p+p—>D+e +1v,(0.2668MeV)
pep:p+e +p—>D+v (1.445MeV)
hep: ‘He+p — o +e” +v,(9.628MeV)
Be: 'Be+e” —’ Li+v,(0.8139MeV)
B: °B —° Be+e" +1.(6.735MeV)

N: "N - C+e" +v_ (0.7063MeV)

O: YO >" N +e" +1.(0.9964MeV)

F: "F—=" O+e" +v,(0.9977MeV)
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ABH CNO #% J= ML A 4 HIER 3

Agostini et al. (BOREXINO
Collaboration), 2020, Nature, 587, 577

Appel et al. (BOREXINO Collaboration),
2022, PhRvL, 129, 252701

®(CNO) = 6.6- 09 x 108 cm™2 57!
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ABH 34 -
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Z/X=0.0245, Grevesse & Noel 1993
Z/X=0.0229, Grevesse & Sauval, 1998
Z/X=0.0181, Asplund et al., 2009
Z/X=0.0189, Asplund et al., 2021

PRA JTTR K (Lodders et al. 2009): JFEFE
R¥ETLE (J&H, He, C, N, O, Ne)
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N EREHEE S
B TR (Lodders et al. 2009):  A(Li)=3.26(5) , A(Be)=1.30(3)
A FHYEIE 4-#7 (Asplund et al. 2009):  A(Li)=1.05(10) , A(Be)=1.38(9)

BIRFENH: " Li+p o 2a
HHFER R 1 Gyr

X L R R R 2.5Mk

X X R R 2.2Mk

8. S8R, RMEE3MkK
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o IeTEARPHERE vs. WP (Zhang et al., 2019):
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APBEXT TR XA ES (Zhang 2014)
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« IRE#H, Serenellietal. 2011
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R KR FERHSREAE
R (Zhang et al. 2019)

RARBRE . 3 PP RITHRAR ) 3
Hartmann, Herczeg & Calvet, 2016,
ARAA, 54, 135
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W IRAB SR (e.g., Xiong, 1985, A&A, 150, 133; Canuto, 1998, ApJ, 508, 767):
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FiG. 9.—Cumulative mass loss for the Sun as a function of time, based
on the mass-loss history of the solar wind in Fig. 8.
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A R ——Er Y E TR
d | oS | SSWOsNe | TWA__ | thesun

(Z/X)s 0.0229 0.0188 0.0188 0.0188(12)
Rgc 0.7152 0.7207 0.7110 0.713 (1)

Y, 0.2453 0.2405 0.2450 0.2485(35)
A(Li) 2.44 2.60 0.82 1.05(10)

pp/10%° 5.96 (0.5%) 5.99 (0.5%) 5.98 (0.5%) 5.97 (0.5%)

pep/108 1.45 (0.9%) 1.46 (0.9%) 1.47 (0.9%) 1.45 (0.9%)
"Be/10° 4.91 (6%) 4.70 (6%) 4.84 (6%) 4.80 (5%)
8B/10° 5.35 (12%) 4.89 (12%) 5.13 (12%) 5.16 (2%)

CNO/108 5.15 (12) 3.87 (15%) 3.88 (15%) 6.6 (5.7-8.6)
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