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Simulation and Reconstruction of
K+p—~K+p and K +p—>K"+n
using GlueX tracker in KLF software (S. Dobbs)

Outlook

Simulated Detector performance: examples dE/dx vs momentum etc.
Reconstruction of K, +p final states

—K + p atlowbeam momenta (Pentaquark region)
— K_+ p at high beam momenta

— K"+ n atlow beam momenta

— K"+ n at high beam momenta

Conclusion




Identification of final particles from
+
K, +p—»> K+p and K +p—>K"+n
using GlueX CDC tracker.

Hadronic decays, lifetimes and Target dimensions.

K—m T 69.2% ct = 2.9 cm => decays mostly in LH2 target and close to it.
>0 30.7 %

Kt>m*ntn~ 5.6 % ct =371.2 cm =>K™* almost “stable” within the LH2 Target and CDC.
7’ 207 %

e K +p reconstruction: -via EM(z*n") toidentify K _and MM(m"n") for proton.

e K*'+n reconstruction: -via dE/dxin CDC to identify K* and MM(K™") for neutron.



CDC dE/dx

Example. dE/dx in CDC of Gluex Detector .vs. particle momentum for

K +p—> K+ p

track_CDCddEdx[ti_1[0]]:track_Momentum(ti_1[0]]
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Rec. Track momentum, GeV/c

CDC dE/dx

and K +p— K"+ n. Beam momentum < 6 GeV/c

track_CDCddEdx[0]:track_Momentum][0]
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Rec. Track momentum, GeV/c

e Good separation of pions below ~1.4 GeV/c and ~0.7 GeV/c for K*.



Example. Generated .vs. Reconstructed momenta in K +p— K (7*7n)+ p.

track_pz[t_1(1]]:thrown_pz[ti_1(1] {beam_pz>0.35&&num_tracks>=2} track_p2{1)thrown_p2{1] {beam _pz>0.35&&num_tracks>=2&&track_COChits1)>=5} wack_pzft[rown_pe{1] (irack_pe(1]>0.99&Absam _pesd 358&num trackss-28&1rack_COCHte{1}-3)
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e Good reconstruction at all generated momenta.



Example. Reconstruction of ¥n~ vertex for K +p—= K (7 )+ p.

powtack_VEX|0)1)powtrack_ VEYI0L1) {beam_pzc684(abs(vack_PIPMass(0}0.5/<2225))
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e LH2 target sized in cm as rXz = 3 cm X40 cm.

e LH2 target is well reproduced by the m ™ = vertex coordinates.
e Diffuse area around r=3 cm is of 1 cm (=>sigma ~0.25 cm).

°

Long exponential r-tail is due to K_lifetime (ct=2.9 cm)



Example. Angular distribution of #*,7~, and p.
Effect of LH2 Target Cut for K, +p— K (777" +p.

—apeens-ith_o[5_1[1]) 2spomiirack_pyli_1[1[12}1vack_pelii_1[1]] (num_trackss-1480eam_pzs0.3)

track_PiPiMass[0] {num_tracks>=2&&beam_pz>.2}
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Example. Reconstruction of ¥n~ vertex for K +p—= K (7 )+ p.
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MM( n*n”) and EM(t*r”) inside LH2 target.
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e EM(mr 1) resolution is obviously better inside the LH2 target while the

background is significantly lower.



