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Low—Energy S— and P-Wave K ~d Scattering
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Energy Level Displacements of Kaonic Deuterium
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Faddeev Equations for S—-Wave K ~d Scattering: S. S.

Kamalov, E. Oset, A. Ramos, NPA 690, 494 (2001)

Faddeev Equations for S—-Wave K ~d Scattering
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Faddeev Equations for S—Wave K ~d Scattering.
Graphical illustration
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Faddeev Equations for S—Wave K ~d Scattering

Length in Fixed Centre Approximation
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Faddeev Equations for P-Wave K ~d Scattering
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Faddeev Equations for P-Wave K ~d Scattering
Length. Fixed Centre Approximation
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Fixed Centre Approximation
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Fixed Centre Approximation
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Solution of Faddeev Equations for P-Wave K~d
Scattering Length. Effective Strong Low—Energy KN
Interaction
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Wave Function of The Deuteron
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Wave Function of The Deuteron
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Figure: Feynman diagrams of the amplitude of the double—scattering
contribution to the P—wave scattering length of K ~d scattering
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Fixed Centre Approximation

Complex P—wave Scattering Length

in Single (Impulse) and Double Scattering Approximation
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Solution of Faddeev Equations for P-Wave K ~d

Scattering Length. Fixed Centre Approximation
Triple Scattering Contribution
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Chiral and SU(3) Coupled—Channel Approach for
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Our KN Data and Kaonic Deuterium. Numerical

Results: M. Faber et al., PRC 84, 064314 (2011)

Complex S— and P-Wave Scattering Lengths

80, =-1273+i2435fm & = -0352+i0.432fm’
Energy Level Displacements of Kaonic Deuterium

€15 = 0.766 keV s = 2.933keV
€2p = 4.158 meV Mop = 10.203 meV

Yield of X—Rays of K, emission line

Ye-p=180%,  [yp=1.979meV

Y =15(5)% (KEK)PRCS58, 2366 (1998)
Yk-g =0.27%,  T,p=10.203meV
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KN Data by W. Weise et al. and Kaonic Deuterium

@ EPJA 25, 79 (2005): S-Wave KN Scattering Lengths
@ NPA 804, 173 (2008): P-Wave KN Scattering Lengths

Complex S— and P-Wave Scattering Lengths
of K—d Scattering
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Energy Level Displacements of Kaonic Deuterium

¢1s = 1.175keV  T4s = 1.200 keV
cop =2.053meV T,y = 2.675meV

Yield of X—Rays of K, emission line

Ye-q =1.9% Ty =2.675meV
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Accuracy of Obtained Solution of Faddeev Equations

Assumption

@ We assume that the accuracy of our solution of the
Faddeev equations in the fixed centre approximation for
the complex P—wave scattering length of K —d scattering is

of about 15 % _
Ground of Assumption

@ A. Gal, arXiv: nucl-th/0607067: Accuracy of S—wave
scattering length of K—d scattering as a solution of
Faddeev equations in the fixed centre approximation is
(10 —25)%

@ V. Baru, E. Epelbaum, A. Rusetsky, EPJA 42, 111 (2009):
Nucleon recoil corrections to the double-scattering
contribution to S—wave scattering length of K—d scattering
is (10 — 15) %
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@ We have proposed the solution of the Faddeev
coupled—channel equations in the fixed centre
approximation for the P—wave scattering length of K—d
scattering within chiral SU(3) x SU(3) dynamics and
SU(3) coupled channel approach for low—energy KN
scattering

@ We have calculated the energy level displacements for the
ground 1s and the excited 2p states of kaonic deuterium
and the yield of X—rays of K, emission line

@ The obtained results can be used for the planning of
experiments on the measurements of the energy level
displacement of the ground state of kaonic deuterium and
for SIDDHARTA Collaboration, measuring currently the
energy level displacement of the ground state of kaonic
deuterium

M. Faber, M. Faifman, J. Marton, M. Pitschmann, N. Troitskaya Low—energy K ~d scattering in the P-wave state



FWF Project on the Contract P 19487-N16

@ The work on the theoretical analysis of K ~d scattering in
the P—wave state and energy level displacements of kaonic
deuterium in the excited np state was supported by the
Austrian “Fonds zur Forderung der Wissenschattlichen
Forschung” (FWF) under the contract P 19487-N16

M. Faber, M. Faifman, J. Marton, M. Pitschmann, N. Troitskaya Low—energy K ~d scattering in the P-wave state



Thank You for Attention

M. Faber, M. Faifman, J. Marton, M. Pitschmann, N. Troitskaya Low—energy K ~d scattering in the P-wave state



