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Abstract

approach is also discussed. (This paper is currently under review)

** We calculate the complete T matrices with decuplet contributions for pion-nucleon scattering to order O(e3) in heavy baryon SU(3) chiral perturbation theory. The
baryon mass in the chiral limit M, and the low-energy constants are determined by fitting to phase shifts of 7N , the experimental octet-baryon masses, and the value of
6. Simultaneously. By using these constants, we obtain the accurate KN o terms, 6V = (375.07 = 33.02) MeV and 6@y = (275.32 = 32.24) MeV. An excellent

description of the phase shifts is obtained for all partial waves. We also present results for scattering lengths and scattering volumes. In addition, the convergence of the
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Figs. Results of the tN phase shifts versus the CMS total energy E_,, in pion-nucleon(nN)
scattering for the fits with the physical baryon masses, the ¢,y and the phase shifts simultaneously.
The phase shifts for the fits are in the range of 1125-1220 MeV from the Roy-Steiner equations
(Left) and WIO0S8 solutions (Right). The red solid lines refer to our results [O(€3)] for pion-nucleon

phase shifts. The purple dotted lines present the third order [O(p?3)] results without decuplet. The
brown dashed lines present the fourth order [O(p?)] results without decuplet. The blue lower
triangles with error bars denote the Roy-Steiner-equation results and the orange circles denote
the WI08 solutions from SAID.
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phase shifts from the Roy-Steiner equations (RS)

and the WI08 Solution.
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Table 3: Values of the S- and P -wave scattering lengths and
scattering volumes. The errors for our results are obtained
by the standard error propagation formula from the fitting
constants.

Table 4: Convergence of the S-wave scattering lengths. O(e")
means that all terms up-to-and-including order n are given.

The errors for our results are obtained by the standard

error propagation formula from the fitting constants. J

Conclusions

¢ In summary, we calculated the complete T matrices with decuplet contributions for pion-nucleon scattering to order O(e3) in SU(3) HByPT. We simultaneously fitted
the empirical phase shifts of N scattering, the experimental octet-baryon masses and the value of 6.5 to determine the M, and the LECs. This led to an excellent
description of the phase shifts for all partial waves below 1230 MeV total energy in the CMS. The M, and LEC uncertainties were analyzed through statistical regression.
We obtained the accurate KN o terms (6 =375.07 £ 33.02 MeV, 6@\ =275.32 * 32.24 MeV) using the data from RS equations as inputs. We estimated the scattering
lengths and scattering volumes using the constants from the results of fits. The scattering lengths turned out to be in good agreement with those of available experimental

data. Finally, we discussed the convergence of the phase shifts and scattering lengths for tN scattering. The results demonstrated a significant improvement in

convergence, especially in the P;; channel.
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