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Abstract :[Objective] There is not an effective way to calculate the low-energy constants (LECs)
for the pseudoscalar meson chiral perturbation theory. There are too many input parameters,
which reduce the predictability of the theory. Reducing the input parameters in the calculation
was carried out through the appropriate treatment,in order to get a set of theoretical values
that are consistent with the experiments. [Methods]The Schwinger-proper time method was in-
troduced into the A to infinity,and a leading order of the LECs was renormalized in the meson
mass at 770 MeV. All the next leading order LECs can be obtained through Schwinger-Dyson e-
quation. [ResultsJA set of parameters that match the experiments was obtained through meas-
uring parameters and comparing the relationships between the LECs and coupling constants.
Finally the input parameters A and F, were reduced in the three-flavor and two-flavor quark.
[Conclusion] The new method that treats LECs by reducing the input parameters is feasible.
Two-flavor LECs are sensitive to the coupling constants,but three-flavor LECs are not.
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Table 1 LECs obtained from the two kinds of the coupling constants

14 K HE # # Low-energy constants
Coupling constants 0 3 I 1, 3 ls
agq (p?) —4.73 7.70 —0.68 4,08 22.12 21. 86
ap (p?) —6.99 8.82 —0.70 4,08 26. 34 26. 33
-
SCHRL3] —2.3£3.7 6.01.3 2.942.4 4.340.9 13.941.3 16.5%1.1
Referencel 3]
JiR12] —0.4+0.6 4.340. 1 2.942.4 4.440.2 12.2440.21  16.040.5%0.7
Reference[ 12]]
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Table 2 LECs obtained by adjusting the coupling constant a,, ( p*)
JF 5 Aacp w (Dw)!/* ; ; ; j 2 / 2L
No. (MeV) (GeV) (GeV) b Le bs b ks e (MeV)
1 150 0. 40 0.72 —4.74 7.70 —1.09 4. 11 22,24 21.88 526. 48
2 200 0.40 0.72 —4.74 7.70 —1.14 4.13 22.19 21. 87 394. 43
3 300 0.40 0.72 —4.73 7.70 —1.26 4.18 22.07 21.83 261.87
4 400 0.40 0.72 —4.71 7.69 —1.42 4.26 21.92 21.76 194. 66
5 500 0. 40 0.72 —4.69 7.68 —1.67 4,37 21.75 21.69 152.91
6 600 0. 40 0.72 —4.66 7.67 —2.01 4.57 21.56 21. 60 122.32
7 234 0. 31 0.72 —9.69 10.12 —1.18 4. 06 31.83 31.76 277. 86
8 234 0. 35 0.72 —7.29 8.95 —1.19 4.09 27.08 26.93 305.01
9 234 0. 40 0.72 —4.74 7.70 —1.18 4.15 22.15 21. 86 336.76
10 234 0. 45 0.72 —2.61 6.67 —1.12 4.21 18. 14 17.71 365.73
11 234 0. 50 0.72 —0. 86 5.85 —1.02 4.29 14.93 14.42 391. 43
12 234 0. 60 0.72 1.52 4.82 —0.61 4.51 10. 41 10. 35 429. 94
13 234 0.40 0. 40 1.19 4.96 —0.29 4. 36 10. 84 10. 84 284.11
14 234 0.40 0.70 —4.40 7.54 —1.15 4.15 21.50 21.20 335.04
15 234 0. 40 0.75 —5.23 7.94 —1.21 4. 14 23.10 22.82 339.15
16 234 0. 40 0. 80 —6.01 8.32 —1.27 4.13 24.62 24,38 342.73
17 234 0. 40 0. 85 —6.76 8.68 —1.31 4.12 26.08 25. 87 345. 88
18 234 0. 40 0.90 —7.46 9.03 —1.36 4.11 27.47 27.29 348.67
3 ATREEH . (p)FANKEEH
Table 3  LECs obtained by adjusting the coupling constant o, ( p*)
e Aqep w (D) '/? 5 7 1 1 ;. 7 — <J¢>l'/3
No. (MeV) (GeV) (GeV) h ke ks b ls e (MeV)
1 230 0. 40 0.72 —6.99 8. 82 —1.04 4. 14 26. 35 26. 34 305. 83
2 250 0. 40 0.72 —6.98 8. 82 —1.06 4.15 26. 31 26. 31 281. 38
3 300 0. 40 0.72 —6.96 8. 81 —1.11 4.17 26. 21 26. 25 234. 40
4 360 0. 40 0.72 —6.93 8.79 —1.18 4. 20 26.10 26.18 200. 62
5 400 0.40 0.72 —6.90 8.78 —1.26 4,24 25.99 26.11 175.00
6 234 0. 40 0.72 —6.99 8. 82 —1.05 4. 14 26. 35 26.33 300. 61
7 234 0. 45 0.72 —5.12 7.91 —1.01 4.19 22.65 22.63 324. 20
8 234 0. 50 0.72 —3.55 7.16 —0.95 4,24 19.59 19.58 345.10
9 234 0.55 0.72 —2.24 6.54 —0.85 4. 30 17.04 17.09 363.12
10 234 0. 60 0.72 —1.16 6.05 —0.72 4. 36 14.93 15.08 378.00
11 234 0.70 0.72 0. 44 5.35 —0. 34 4.47 11.76 12. 33 396. 98
12 234 0. 40 0. 20 1.74 4. 88 1. 40 4.25 9.05 10.51 162. 02
13 234 0. 40 0. 30 —0.03 5.55 0.13 4,27 12.56 13.08 220.52
14 234 0. 40 0. 40 —1.90 6.39 —0.41 4.23 16. 25 16. 44 253.09
15 234 0. 40 0.50 —3.67 7.22 —0.70 4.19 19.73 19.79 273.70
16 234 0. 40 0. 60 —5.27 7.99 —0.89 4.16 22.91 22.92 288.09
17 234 0. 40 0.70 —6.72 8. 69 —1.02 4. 14 25. 80 25.79 298.78
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