study of γ → e+e− conversion

Changchun Zhang IHEP, Beijing

Dec 25, 2001

Outline

• Introduction • Software and environment • γ → e+e− reconstruction • γ Conversion rate • Inclusive γ spectrum • Summary

1. Introduction

• Jψ radiative decays • diffculty caused by BSC E resolution, 21% • much improved if using precise e± momen- tum • First study by Dr Li HB (talk at BES2000)

2. Software and environment

Klamcorr.f is adapted to make γ reconstruction

• Klamcorr (K0s ,Λ)

- Klamcopy : RMAX = 40 cm, TMAX = 200 MeV for γ - e+e− go along same direction due to Mγ = 0 - Two circles of e+e− should touch at a point - Take average, if two crossing points

• Events and environment

- SIMBES 6-Dec-01 version (Chen JC) - SIMBES : 3 × 106Jψ → μμ(γ) events - Sober : 3 × 106Jψ → ee(γ) events - BES-II 50M data - PC Linux 7.2 - BES v103 library

3. γ → e+e− reconstruction

SIMBES MC events used for this study

• Crossing point and Rxy

- SIMBES : γμμ - mcmade - klam rec - σxy = 1.9 cm, σz = 2 cm - Good resolution in ϕ : σϕ = 2 deg

• γ energy at conversion point - Pμ = mcmdae vs trklst - Pe = mcmdae vs trklst - Pγ = mcmade vs klam rec - ϕ - big difference in ϕe - good resolution in ϕγ - γ energy resolution

- Eγ < 1 GeV

- σE_γ = 7.6 MeV from mcmade - klam rec - σE_γ = 40 MeV from mcmade - trklst (recoiling γ against μμ)

• Recoiling γ against μμ and ee - dE = Eγ(klam) - Prec(μμ or ee) - SIMBES : σE_γ = 40 MeV from γμμ - Data : σE_γ = 54 MeV from γμμ - Data : σE_γ = 80 MeV from γee

• cosθee and Mee - SIMBES : trklst level - after klam selection

• Improvement in Rxy calculation - SIMBES : γμμ - VC/MDC wall is seen in Rxy for two disjoin circles - spread Rxy for two crossing circles - Much improved after average - Still room to study

• Obeserved Rxy - SIMBES : γμμ - Data : γμμ - Data : γee

- both initial and final radiative phtons - more geometry - VC/MDC wall is clearly seen in Rxy - VC inner/outer wall : 4.8/13.5 cm - MDC inner wall : 15.5 cm - Wall area for VC and MDC clearly seen

4. Conversion rate of γ → e+e− • MC at mcmade level : Jψ → μμ(γ) selected by Eγ and cosθ cuts

Table 1a. γ conversion rate for Eγ > 140MeV and |cosθγ| < 0.8 mcmade Nγ % generated 83680 100 E^±_e > 70MeV |cosθ^±_e | < 1 2862 3.38 E^±_e > 70MeV |cosθ^±_e | < 0.85 2862 3.38 E^±_e > 70MeV |cosθ^±_e | < 0.7 1802 2.15 E^±_e > 70MeV |cosθ^±_e | < 0.5 1254 1.50

Table 1b. γ conversion rate for Eγ > 200MeV and |cosθγ| < 0.5 mcmade Nγ % generated 45642 100 E^±_e > 70MeV |cosθ^±_e | < 1 1226 2.69 E^±_e > 70MeV |cosθ^±_e | < 0.85 1226 2.69 E^±_e > 70MeV |cosθ^±_e | < 0.7 1226 2.69 E^±_e > 70MeV |cosθ^±_e | < 0.5 1219 2.67

• MC at TRKLST level :γ defined from recoiling system of μμ - Erec = ECM − (Eμ_+ + Eμ−) > 200MeV - |cosθrec| < 0.5 (higher efficiency)

- ee → μμγ with γ → ee selected by klamcorr

Table 2 γ conversion rate at TRKLST level (a) Eγ and csoθγ from mcmade

cut Nγ % E_γ > 200MeV |cosθ_γ| < 0.5 19727 100 R_{xy} > 2cm 139 0.70 &M_{ee} < 100MeV 139 0.70 &|cosθ_{ee}| < 0.9 137 0.69 (b) Eγ and cosθγ from TRKLST

cut Nγ % E_γ > 200MeV |cosθ_γ| < 0.5 20964 100 R_{xy} > 2cm 132 0.63 &M_{ee} < 100MeV 132 0.63 &|cosθ_{ee}| < 0.9 128 0.61

• It shows - The rate can be estimated at TRKLST level via recoiling γ against μμ - The rate for real data is also estimated

Table 3 γ conversion rate from Data 50M

cut Nγ % E_γ > 200MeV |cosθ_γ| < 0.5 54122 100 R_{xy} > 2cm 100 0.19 &M_{ee} < 100MeV 99 0.18 &|cosθ_{ee}| < 0.9 92 0.17 - The rate for real data is lower than expected from MC – Inner wall of VC in SIMBES seems overestimated – Contamination from h+h− that punch through detector

5. Inclusive γ spectrum

• Recoiling γ against μμ and ee - SIMBES : γμμ - Sober : γee - Data : γμμ, γee - Eγ, Mrec after klam - Eγ, Mrec after Mee < 100MeV

• Recoiling γ against ππ, KK and pp - Data : γππ, γKK and γpp - Eγ, Mrec after klam - Eγ, Mrec after Mee < 100MeV - excess at Eγ = 1.22 GeV and Mrec = 1.43 GeV in γKK is seen

• Recoiling γ against neutrals - Data : γ + treutrals - Eγ, Mrec after klam - Eγ, Mrec after Mee < 100MeV

5. Summary

• Software for γ → e+e− reconstruction, adapted from klamcopy.f and circrs.f, works properly

• γ conversion point, Rxy, correctly calculated, and Its distribution after reconstruction of γ → e+e− shows clear effect of VC/MDC walls

• However further improvement of the software is possible

• Glance at inclusive γ plots from J/psi specific decay channels is interesting

• Fowlloing studies in future is planned - π0 and η subtraction - Telesis fit should be added