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Status of B—nn

Channel DATA SCET [1] QCDF pQCD
0.69 + 0.38 + 0.13 & 0.58 0.32+0-13+0.97 13]
B —=mn | <1[2 10.4370:00 0.067 [5
12 1.0 +£04+03+14  0.1619:93+0.43+0.09+0.10 4] 15
71+ 6.4 +0.2+0.8
BO 1 10. +6.34+5.7 1 .4+4.9
s —nm | < 1500 [6] 64+63+01+07 0.974 045 [7] 0.4737 (8]

Table 1: Experimental mesaurements and theoretical predictions of the branching ratios
(in unit of 107°) of B — nn decays. The soft collinear effective theory (SCET), QCD factor-
ization (QCDF), and perturbative QCD (pQCD) are three common theoretical techniques
to deal with the hadronic B-meson decays.

BR(B® = nn) ~ 1 x 107/

BR(B" )~ 1% 1075 are used in the following analysis
s — N~
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Reconstruction of Eta

Focus on the di-photon final state: BR(n—vy) = (39.41+0.20)%
Average number of 0 is significantly larger than that of n in Z—qq events

7% (average number = 9.83) 1 (average number = 0.85)
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Z-qq @91.2GeV

Eta Efficiency & Purity vs Energy
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MCTruth Level

Eta Pair Distributions
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MCTruth Level

Eta Pair Distributions
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MCTruth Level
Event selection

CEPC baseline b-tagging

Z — qq (Mix sample)

* Background:
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MCTruth Level

Events

Events

Mnn at different B mass resolution
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Accuracy
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Summary

"Eta reconstruction efficiency and purity are quantified

e based on the pi0 reconstruction ( )
e Sample: Z—qq@91.2GeV

ECAL Energy Resolution  Efficiency | Purity
17%/\JE®1% (CEPC baseline) 25.8% 19.3% 14.2%
3%/JE®0.3% (Ref. ECAL from B—2m) 63.2% 54.4% 52.4%

==MCTruth level study

e Event selection
e Signal efficiency ~75%
e Background model: exponential
e Simple model of ECAL resolution
 Characterized as B mass resolution omg
 Background pdf convolve Gaus(0,0ms)
 Further optimization
e n reconstruction efficiency as a function of ECAL resolution
e Model the impurity caused by the n reconstruction
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Backup

0
B(s) — M

Npo_py = Nz x B(Z — bb) x 2 x f(b > By) x B(B" — 1) Npospmsay = Nz x B(Z = bb) X 2 x |
=102 x 15.12% x 2 x 40.7% x 1 x 1077 — 10" x 15.12% x 2 x 40.7
~ 12,308 ~ 1,912

Npo_ypm = Nz x B(Z — bb) x 2 x f(b— B,) x B(B] — 1) Npo sty = Nz X B(Z — bb) x 2 x
=102 x15.12% x 2x 10.1% x 1 x 107° — 10" x 15.12% x 2 x
~ 305,424 ~ 47,437
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Separation of B9 and B9

3
3

0.16_— 0 B?
B meson mass : . ; o =2 B o 0 4y
Mo 5279.65 + 0.12 MeV 0.14F ' 7 X ey B T 4
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20 separation requires B mass resolution os better than 30 MeV.
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Dependence of B mass resolution on detector performance

ECAL energy resolution Photon angular resolution

o A & C a oy
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e CEPC baseline single photon angular resolution ~1mrad/,/E
 ECAL energy resolution dominates the contribution when ge < 1mrad/,/E
 The following analysis only takes ECAL energy resolution into account

e ome ~30 MeV requires ECAL energy resolution ~3%/JE®0.3%
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Events

Events

Dependence on B mass resolution

107 Oy, =15 MeV — signal + background
:, B® — 2%°
— B! - 2%"*
6 ! Z -» qq background
10°F
10°F
10°F
| 1 | | |

4648 5 52545658 6 6.26.4

Moo [Ge\,]
107 L Oy, = 30 MeV — signal + background
: B’ — 2%°
c— 82 - x®
6 Z -» qq background
10°F
10°F
104 3
I llLllllAlllll)l ll l l

1 ' FETE AT e
4648 5 52545658 6 6.26.4
m_ . [GeV]

with CEPC baseline b-tagging
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Dependence on B mass resolution
with CEPC baseline b-tagging
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Eta Pair Distributions
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Bs->2Eta

Eta Efficiency & Purity vs Energy
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