1665

See key on page 1343 Meson Full Listings

Ø_{b2}(1P) = Ø_{b2}(9915), Υ(2S) = Υ(10023)

Ø_{b2}(1P)

or Ø_{b2(9915)}^I

G (JPC ) = ??(2 + +) J needs confirmation.

Observed in radiative decay of the Υ(2S), therefore C = +. Branching ratio requires E1 transition, M1 is strongly disfavored, therefore P = +. J = 2 from SKWARNICKI 87.

χb2(1P) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

9913.2±0.6 OUR AVERAGE 9915.8±1.1±1.3 1 WALK 86 CBAL Υ(2S) → γ γ ℓ+ ℓ− 9912.2±0.3±0.9 1 ALBRECHT 85E ARG Υ(2S) → conv.γ X 9912.4±0.8±2.2 1 NERNST 85 CBAL Υ(2S) → γ X 9913.3±0.7±1.0 1 HAAS 84 CLEO Υ(2S) → conv.γ X 9914.6±0.3±2.0 1 KLOPFEN... 83 CUSB Υ(2S) → γ X 9914.0±4.0 1 PAUSS 83 CUSB Υ(2S) → γ γ ℓ+ ℓ− 1 From γ energy below, assuming Υ(2S) mass = 10023.4 MeV.

γ ENERGY IN Υ(2S) DECAY

VALUE (MeV) DOCUMENT ID TECN COMMENT

109.6±0.6 OUR AVERAGE 107.0±1.1±1.3 WALK 86 CBAL Υ(2S) → γ γ ℓ+ ℓ− 110.6±0.3±0.9 ALBRECHT 85E ARG Υ(2S) → conv.γ X 110.4±0.8±2.2 NERNST 85 CBAL Υ(2S) → γ X 109.5±0.7±1.0 HAAS 84 CLEO Υ(2S) → conv.γ X 108.2±0.3±2.0 KLOPFEN... 83 CUSB Υ(2S) → γ X 108.8±4.0 PAUSS 83 CUSB Υ(2S) → γ γ ℓ+ ℓ−

χb2(1P) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 γ Υ(1S) (22±4) %

χb2(1P) BRANCHING RATIOS Γ � γ Υ(1S) � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.22±0.04 OUR AVERAGE 0.27±0.06±0.06 WALK 86 CBAL Υ(2S) → γ γ ℓ+ ℓ− 0.20±0.05 KLOPFEN... 83 CUSB Υ(2S) → γ γ ℓ+ ℓ−

χb2(1P) REFERENCES

SKWARNICKI 87 PRL 58 972 +Antreasyan, Besset+ (Crystal Ball Collab.) J WALK 86 PR D34 2611 +Zschorsch+ (Crystal Ball Collab.) ALBRECHT 85E PL 160B 331 +Drescher, Heller+ (ARGUS Collab.) NERNST 85 PRL 54 2195 +Antreasyan, Aschman+ (Crystal Ball Collab.) HAAS 84 PRL 52 799 +Jensen, Kagan, Kass, Behrends+ (CLEO Collab.) KLOPFEN... 83 PRL 51 160 Klopfenstein, Horstkotte+ (CUSB Collab.) PAUSS 83 PL 130B 439 +Dietl, Eigen+ (MPIM, COLU, CORN, LSU, STON)

Υ(2S) or �(10023)^{I G (JPC ) = ??(1}

� �_)

Υ(2S) MASS

VALUE (GeV) DOCUMENT ID TECN COMMENT

10.02330±0.00031 OUR AVERAGE 10.0236 ±0.0005 1 BARU 86B REDE e+ e− → hadrons 10.0231 ±0.0004 BARBER 84 REDE e+ e− → hadrons 1 Reanalysis of ARTAMONOV 84.

Υ(2S) WIDTH

VALUE (keV) DOCUMENT ID

44±7 OUR EVALUATION

44±7 OUR EVALUATION See Υ mini-review.

Υ(2S) DECAY MODES

Mode Fraction (Γi /Γ) Confidence level

Γ1 Υ(1S)π+ π− (18.5 ±0.8 ) % Γ2 Υ(1S)π0 π0 ( 8.8 ±1.1 ) % Γ3 τ + τ − ( 1.7 ±1.6 ) % Γ4 μ+ μ− ( 1.31±0.21) % Γ5 e+ e− seen Γ6 Υ(1S)π0 < 8 × 10−3 90% Γ7 Υ(1S)η < 2 × 10−3 90% Γ8 J/ψ(1S)anything < 6 × 10−3 90%

Radiative decays Γ9 γ χb1(1P) ( 6.7 ±0.9 ) % Γ10 γ χb2(1P) ( 6.6 ±0.9 ) % Γ11 γ χb0(1P) ( 4.3 ±1.0 ) % Γ12 γ fJ (1710) < 5.9 × 10−4 90% Γ13 γ f ′2(1525) < 5.3 × 10−4 90% Γ14 γ f2(1270) < 2.41 × 10−4 90% Γ15 γ f4(2220)

Υ(2S) Γ(i)Γ(e+ e−)/Γ(total) Γ � e+ e−

� � Γ^�μ^+ μ^{−�}/Γ_{total} Γ5Γ4/Γ Γ � Γ � Γ � VALUE (eV) DOCUMENT ID TECN COMMENT 6.5±1.5±1.0 6.5±1.5±1.0 KOBEL 92 CBAL e+ e− → μ+ μ− Γ � hadrons

� � Γ^�e^+ e^{−�}/Γ_{total} Γ0Γ5/Γ Γ � Γ � Γ � VALUE (keV) DOCUMENT ID TECN COMMENT

0.554±0.030 OUR AVERAGE 0.54 ±0.04 ±0.02 2 JAKUBOWSKI 88 CBAL e+ e− → hadrons 0.58 ±0.03 ±0.04 3 GILES 84B CLEO e+ e− → hadrons 0.60 ±0.12 ±0.07 3 ALBRECHT 82 DASP e+ e− → hadrons

0.54 ±0.07 +0.09−0.05 3 NICZYPORUK 81C LENA e+ e− → hadrons

0.41 ±0.18 3 BOCK 80 CNTR e+ e− → hadrons • • • We do not use the following data for averages, fits, limits, etc. • • •

0.59 ±0.03 ±0.05 3 TUTS 83 CUSB e+ e− → hadrons 2 Radiative corrections evaluated following KURAEV 85.

3 Radiative corrections reevaluated by BUCHMUELLER 88 following KURAEV 85.

Υ(2S) BRANCHING RATIOS Γ � J/ψ(1S)anything � /Γtotal Γ8/Γ Γ � � Γ � � Γ � � VALUE CL% DOCUMENT ID TECN COMMENT <0.006 <0.006 90 MASCHMANN 90 CBAL e+ e− → hadrons Γ � Υ(1S)π+ π− � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE EVTS DOCUMENT ID TECN COMMENT

0.185±0.008 OUR AVERAGE 0.181±0.005±0.010 11.6k ALBRECHT 87 ARG e+ e− → π+ π− MM 0.169±0.040 GELPHMAN 85 CBAL e+ e− → e+ e− π+ π− 0.191±0.012±0.006 BESSON 84 CLEO π+ π− MM 0.189±0.026 FONSECA 84 CUSB e+ e− → ℓ+ ℓ− π+ π− 0.21 ±0.07 7 NICZYPORUK 81B LENA e+ e− → ℓ+ ℓ− π+ π− Γ � Υ(1S)π0 π0 � /Γtotal Γ2/Γ Γ � � Γ � � Γ � � VALUE EVTS DOCUMENT ID TECN COMMENT

0.088±0.011 OUR AVERAGE 0.095±0.019±0.019 25 ALBRECHT 87 ARG e+ e− → π0 π0 ℓ+ ℓ− 0.080±0.015 GELPHMAN 85 CBAL e+ e− → ℓ+ ℓ− π0 π0 0.103±0.023 FONSECA 84 CUSB e+ e− → ℓ+ ℓ− π0 π0 Γ � τ + τ − � /Γtotal Γ3/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.017±0.015±0.006

0.017±0.015±0.006 HAAS 84B CLEO e+ e− → τ+ τ− Γ � μ+ μ− � /Γtotal Γ4/Γ Γ � � Γ � � Γ � � VALUE CL% DOCUMENT ID TECN COMMENT

0.0131±0.0021 OUR AVERAGE 0.0122±0.0028±0.0019 4 KOBEL 92 CBAL e+ e− → μ+ μ− 0.0138±0.0025±0.0015 KAARSBERG 89 CSB2 e+ e− → μ+ μ− 0.009 ±0.006 ±0.006 5 ALBRECHT 85 ARG e+ e− → μ+ μ− 0.018 ±0.008 ±0.005 HAAS 84B CLEO e+ e− → μ+ μ− • • • We do not use the following data for averages, fits, limits, etc. • • •

<0.038 90 NICZYPORUK 81C LENA e+ e− → μ+ μ− 4 Taking into account interference between the resonance and continuum. 5 Re-evaluated using B(Υ(1S) → μ+ μ−) = 0.026. Γ � Υ(1S)π0 � /Γtotal Γ6/Γ Γ � � Γ � � Γ � � VALUE CL% DOCUMENT ID TECN COMMENT <0.008 <0.008 90 LURZ 87 CBAL e+ e− → ℓ+ ℓ− γ γ Γ � Υ(1S)η � /Γtotal Γ7/Γ Γ � � Γ � � Γ � � VALUE CL% DOCUMENT ID TECN COMMENT <0.002 <0.002 90 FONSECA 84 CUSB • • • We do not use the following data for averages, fits, limits, etc. • • •

<0.005 90 ALBRECHT 87 ARG e+ e− → π+ π− ℓ+ ℓ− MM <0.007 90 LURZ 87 CBAL e+ e− → ℓ+ ℓ− (γ γ , 3π0) <0.010 90 BESSON 84 CLEO