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My = 1.9891 % 103 g,
2Ry = 6.9598 x 10'% cm
Lo = 3.844 x 10 g,

Jllﬁfék)zlfﬁi»%——rz@ #HA(LI )
FEsage= 4.57 Gyr,
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' Zhang,Q.S.et al,2019,Ap] % $5Z.~0.0139

Yang 2016, Ap]. 3z n] DL 7 3FZ2=0.0139-
0.0142.4H

Yang 2019, 2022, ApJ, Z ~ 0.0154 A 5 5LH.

Yang &Bi 20074317 J AL ALIZ H12=0.0154

extent by rotational mixing. The surface helium and the convection zone depth of rotating model M04R 3, which
has a surface Z of 0.0154, agree with the seismic results at the levels of 1 ¢ and 3 o, respectively. M04R3 15
almost as good as the standard model M98. Some discrepancies between the models constructed in accord with
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S11 =4.01+0.04 Adelberger 2011
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S,7 = 0.0202 Schramm & Shi 1994
S.17 = 0.0208 + 0.0016 Adelberger 2011
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S =3.97(1+ 0.004) Park 2003
Si11=4.01+0.04 Adelberger 2011
S17 =4.100 £ 0.030 Acharya 2023
S,7 = 0.0202 Schramm & Shi 1994
S17 = 0.0208 + 0.0016 Adelberger 2011
Si7 = 0.0224 Bahcall 1992
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S33 =521+ 0.27 Adelberger 2011
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Measured and Predicted Solar Neutrino Fluxes (cm? s™1).

W

H A FHY:

HIE 48?2

pp pep hep "Be 8B BN 1350 Up |
?}'_"lciﬂlj x 1010 x 108 x 103 x10° x 106 x108  x10%® %106
6.067002¢  1.6+0.3° 4.84+0.24° 5.2140.27°
5977008 1.448+0.013 1973° 4.80703% 516105 <I13.7 <28 <85
6.140.5  1.39+0.19 <220 4.99+0.11  5.68"03 66150
5.96 1.449 9.82 4.82 5.45 470 4.06 5.13
5.95 1.444 9.76 4.91 5.68 495 431 5.45
Modell ;g4 1448 976  4.90 566 494 429 543
Model2 5.6 1.409 964 491 502 424 210 5.60
5.95 1.433 9.70 4.65 5.43 4.35 3.72 4.67
5.94 1.429 9.65 4.73 5.67 456 392 4.93
Model3 5.95 1.432 9.64 4.73 5.65 458 3.93 4.96
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Table 5. The Solar Luminosity Contributed by Different

Reaction Branches (Lg).

Model

L ppl

Lpprr

Ly

Leno

Lg ravity

B92R
All1R
B89R
BARI1
BAR2
BARS3

0.86976
0.87227
0.87490
0.87661
0.87491
0.87047

fHIn R

0.10805
0.10823
0.10436
0.10445
0.10616
0.10986

0.00911
0.00912
0.00881
0.00881
0.00895
0.00926

FAEMRE, HEASRNE

0.01335
0.01072
0.01221
0.01065
0.01037
0.01097

-0.00028
-0.00034
-0.00039
-0.00053
-0.00039
-0.00053

5Pt o BE Al o
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pp pep hep "Be 8B 2 5

x 100 x 108 x 103 x 10" %106 x10%8 x10® x106
6.061002¢  1.6+0.3° . 4.8440.24° 52140.27° ..

5971008 1.44840.013 1973> 4.8010% 5161005 <137 <28 <85

6.140.5  1.39+0.19 <220 4.99+0.11 5.6810% 6. 6132

M1 5.96 1.448 9.76 4.90 5.66 4. 94 4.29 5.43

5.95 1.433 9.66 4.74 5.19 4.21 2.09 5.56

5.98 1.435 9.59 4.81 5.20 410 202 5.39

M3 5.97 1.441 9.67 4.98 5.58 433 216 5.75

6.00 1.450 9.69 5.03 5.68 440 219 5.86

M1E5M3G4H [E 1 A pp), Hpp ), Hhep),N"Be),
, AHENISH T A H .
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pp pep hep "Be 8B BN B Y

x 100 x 108 x 103 x 10" %106 x10%8 x10® x106
6.067002%  1.6+0.3" . 4.8440.24° 5.2140.27° ..
5971008 1.44840.013 1973> 4.8010% 5161005 <137 <28 <85

6.140.5  1.39+0.19 <220 4.99+0.11 5.6893 8.6727

M1 5.96 1.448 9.76 4.90 5.66 494 429 5.43

5.95 1.433 9.66 4.74 5.19 421 209 5.56

5.98 1.435 9.59 4.81 5.20 410 202 5.39

M3 5.97 1.441 9.67 5.58 433 216 5.75

6.00 1.450 9.69 5.68 440 219 5.86

Bergstrom 201
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 Bergstrom 2016 ®(8B) = 5.16
Borexino 2018 ¢&(8B) = 5.68.
5.95 1433 966 474 519 | 421 209 556 AT
5.98 1435 959 481 520 | 410 202 5.39 .
5.97 1441 967 498 558 | 433 216 575 HIS17AHME
6.00 1450  9.69 503 5.68 | 440 219 5.86 |
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Table 3. Measured and Predicted Solar Neutrino Fluxes (cm? s71).

model To Pe op peEp hep "Be 5B 13N 150 ITp
(10° K) (gem™™)  x101? % 108 % 107 x 107 % 10" x10%  x10% x10°

Measured 6.06 }g:?é“ 1.6+0.3% 4.8440.24 5.21+0.27°
B16¢ 597100 1.448+0.013 1973% 4.80703  5.1610, <137 <2.8 <85

Borexino® 6.1£0.5  1.3920.19 <220 4.99+0.11 5.6870% [ iR

BAR1 15.633  151.8 5.95 1.433 9.66 4.74 5.19 421 209 5.56
BAR2 15.615  150.6 5.98 1.435 9.59 4.81 5.20 410 202 5.39
BAR3 15.666  152.5 5.97 1.441 9.67 4.98 5.58 433 216 5.75
BAR4 15.680  153.0 6.00 1.450 9.69 5.03 5.68 4.40 219 5.86
BAR3opal 15.695  152.5 5.97 1.439 9.64 5.03 5.73 443 221 591
BAR3c 15.685  152.4 5.98 1.442 9.67 5.01 5.67 425 212 5.67
152.8 5.98 1.442 9.66 5.05 5.73 4.55 227 6.07

BAR3g 15.689
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Table 2. Some of the Nuclear Cross-section Factors §(0) Used in Different Models (keV Barns).

Reaction B92's* Al1sh Bs9's* BAR1 BAR2 BAR3 BAR4
Hip, e*w, )°H (x107%) 4001000 4.01+004 407 4.07 4.13 4.07 4.07
‘He(*He, 2p)iHe (x10°)  5.00 521+0.27 5.15 5.15 5.15 5.05 5.00
“He('He, v)"Be 0.533 0.56 £ 0.03 0.54 0.54 0.56 0.56 0.56
BC(p, v)*N 1.45 1.34+0.21 145 1.34 1.34 1.34 1.34
BC(p, v)1N 5.50 THEE1 5.50 7.6 7.6 7.6 7.6
UN(p, y)150 3.32 17740204 3.32 1.77 1.77 1.77 1.77
B0 (p, v)VF 9.4 10.6+08 94 10.6 10.6 10.6 10.6
'H(p + e, v)°H Eq.(17T)* Eq.(17) Eq.(1T) Eq.(17) Eq.(17) Eq.(17) Eq.(17)
"Be(e™, v.)"Li Eq.(18) Eq.(18) Eq.(18) Eq.(18) Eq.(18) Eq.(18) Eq.(18)
"Be(p. v)°B (x10~%) 22.4 20.84+1.6 24.3 22.4 22.4 22.4 22.4
“He(p, etw. )'He (x10~7") 10.35¢  10.35 10.35 1035 1035 1035  10.35

Notes.

®These factors are given in Baheall & Pinsonneault (1992).

bGiven by Adelberger et al. (2011).

€Given by Bahcall & Ulrich (1988) and Bahcall (1989).
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