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Belle I
Checking
Particle ID
Signal
Selection
Electron e Release: release-02-00-00
ELIEI e Data: prod5, 2.05 million events
Ml:),, e Monte Carlo: MC10 mixed, Phase II, beam background
R x 1, 4500000 events
A e FEI version: FEIv4_2018_-MC10_phase2-02-00-00
Work e 2.1 million semileptonic tags for MC10
e 520000 tags for prodb
e All code is run on the local cluster; I don’t have access to
KEKCC
=
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With electron ID > 0.98, all other particle IDs < 0.01.
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Muon ID selected at > 0.9,
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all other IDs < 0.01.
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List of Cuts

Define the signal region for signal B°:

Value

Cut

Impact Parameters

leptons: |dp| < 2 cm, |d,| < 5 cm
mesons: |dp| < 0.5 cm, |d,| < 3 cm

Energy released

0.0 GeV < Qp~ < 0.02 GeV

Am 0.144 GeV < Am < 0.148 GeV
mp 1.85 GeV < mp < 1.9 GeV
piy from D* pri < 0.4 GeV
Slow D* PhHs < 2.5 GeV

Electron momentum

1.2 GeV < pf_ < 2.5 GeV

Muon momentum

0.1 GeV < pz_ < 2.3 GeV

Electron selection

elD > 098;7ID,ulD,KID < 0.01

Muon selection

uID > 0.9;7ID,elD < 0.01

Continuum rejection

R2 > 0.25 GeV

Final signal region determined by cosfpg p+¢
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Checking 0 1: .
Particle ID DV lists taken from FEI constructed lists, then form a
Signal D** with a 1. Best D* selection variables are mpo and
election

Am = mp+ —mpo.

Electron

Channel
Signal
Region
mcl0 myvs Am Signal Region prod5 m_ vs A m Signal Region
D
Muon 8 siop 10
Channel 8 F - .
v o 7 5 - A o
Signal . . £ E - .
Region R 188 8 R
SR 1871 ST 7
Further = = E =
. et 5 1.86F - 5
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Partiele 1o Momentum selection made for p* < 2.5 GeV. Higher

Signal

* .
Selection momentum D* rejected to reduce background.
Electron
Channel
Jenal 10 Signal p_ CM d MS in Signal Regi
Region mc10 Signal pD’ CMS Ty prods pD‘ CMS in Signa egloh:]Dsl P_sig159
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Missing Mass

Semileptonic tagging broadens the missing mass
distribution. Missing mass under assumption B is created
at rest is a narrower distribution. In electron channel:

me10 Missing m from Y (4S) vs Missing m from 8° in Signal Region prod5 Missing m from ¥ (4S) vs Missing m? from 8° in Signal Region
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(e) truth matched MC10 Signal (f) prod5 Signal Cuts
Cuts
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QEE *D*f — mQB — m%*g
2pEPDee
In MC10, for truth matched events:

cosOp pry =

mc10 Signal cos(8;,) mc10 Signal cos(8;,)
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(g) MC10 electron channel (h) MC10 muon channel
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With all signal selections applied, in the electron channel

mc10 cos(8g,) Signal Region

prod5 cos(6g,) Signal Region

R _cosBY_sgiez T_cosaY_sgi0z
o 2
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(a) MCI10 electron channel

(b) prod5 electron channel
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The missing mass squared from the B? is also a signal
Signal . . .
Selection dlStlngUISher.
Electron mc10 Missing m? from B vs cos(8,,) in Signal Region prods Missing m? from B° vs cos(8g,) i Signal Region
Channel < 4 S 4 4
S [ 22 ®
Signal o s [
Region 5o . 20 A 35
£ [ . 18 £ r R
Muon [ ) ‘EQ - 16 F ’
Channel [ o L . 25
Signal [ L "
Region -2r 2 - 2
[ 10 [
Further 4 Sig36. 8 _aHm Sig36. 15
Work F[Entries 201 A [ [Entries 11
[|Meanx -00177 [|Meanx 0.1018 L
—-6H Meany  0.07722 4 -6H Meany  -1562
[|StdDevx 09524 ) [|StdDevx 2616 05
|| Std Devy 0.5245 L |StdDevy 3.641
455 6 4o T 0 L e T 0
cos(8,) cos(8,)
(¢) MC10 electron channel (d) prod5 electron channel
5 In physical region of cosfp p+., there are 2 events.
With a cosfp p+. < 2.0 selection, 9 events.
B Dx*e )
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With all signal selections applied, in the muon channel.
Will need more MC10 samples to improve statistics.

mc10 cos(8g,) Signal Region prod5 cos(6g,) Signal Region
Wi cosBY 10z oY g2
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(a) MC10 muon channel (b) prod5 muon channel
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Signal mc10 Missing m? from B° vs cos(8g,) in Signal Region prods Missing m? from B° vs cos(8,) in Signal Region
Selection 4 4 3
Electron = [ . 10 S
Chz’luuel EE [ LS EE [ 25
Signal r 8 L
Region I I 2

[ by [
Muon L © L s
Channel r r
Signal = 4 = .
Region HEntres 84 H Entries 38

[|Meanx -1.633 [|Meanx -1.867
Further -6(1 Meany  1.483 2 -6(1 Meany  1.453 0.5
Work [|stdDevx 1724 [|stdpevx 2378

[|StdDevy 1.424 [|StdDevy 222

g amas = NUNE FUNE I | g L= MINE FHE T i |
€0S(8,) €0S(8,,)
(¢) MC10 muon channel (d) prod5 muon channel
In physical region of cosfp p+., there are 5 events.
With a —6.0 < coslp p+e < 2.0 selection, 29 events.
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Muon e Run FEI tagging on more mc10

Channel

Signal e Incorporate background and normalise to data

Region

Further
‘Work
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