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Without Backward EMC

1° may escape detection

Reminder: The purpose of Backward EMC is to help better distinguish between

signal and mimicking background by detecting (otherwise lost) photons
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@
Analysis Strategy - | (no Bwd EMC) S,llllehl
| -

o Generate BTB~ Monte Carlo with FastSim V0.2.6 and V0.2.7 pre-compiled
executables and V0.2.7 with the latest patches applied (i.e. all(?) bugs fixed) for
DG_4 and MixSuperbBkg_NoPair for different decays of By, and Bjecoil

e Reconstruct Biq, and Byccoii With PacHadRecoilUser package

e Select only By, with minimum AE (one or more per event)

e Plot mps(Biag) and fit it with Crystal Ball (sig) + Argus (bkg) to get By, yield

e Obtain yields for signal (S) and mimicking background (B) decays of Bjccoil

e Calculate S/B ratio and S/+/S + B at 75 ab™" without using Backward EMC
info (reference values)

e In particular, ensure that B;,; and Byccoii reconstruction does not include bwd
photons with cosf < —0.8
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nalysis Strategy - Il (with Bwd EMC){pent
| -

e Calculate changes in S/B ratio and S/v/S+ B at 75 ab™ ' using Backward

EMC info
e Calculate Feyiq in Bwd EMC for 6 different thresholds: none, 20, 30, 50, 70, 100 MeV

[0 Thus every plot comes in 6 copies

e Obtain reconstruction efficiencies for signal and mimicking background decays of
Brecoil, as well as S/B ratio and S/+/S + B at 75 ab™ " as functions of cut on
Eextra

e Compare to reference values without Bwd EMC, obtain 6 rel. differences as
functions of cut on F__ ¢,

e Quote maximum value of these 6 functions as final result for this combination
of signal and mimicking background decays of B, ccoil

e Repeat for different signal and mimicking background decays of B ccoii

e Repeat for FastSim V0.2.6, V0.2.7 pre-compiled executables and V0.2.7 with the
latest patches applied, to see the difference

o Check if bwd photons with cosf < —0.8 can be used in in By, and Birecoir

reconstruction (according to the latest news from Chih-hsiang)
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T reconstruction

Sig Bsig — Tv decay 7 BF from PDG Mimicking bkg
Bgiyg — TV, T — evv 17.36% B —-ev+ X
Bsig — TV, T — puvv 17.85% B — uv+ X
Bsig — TV, T — TV 10.91% B—-n4+X
Bsig — TV, T — pv 25.51% B—p+ X
Bsig — TV, T — a1V 0.32% B —a +X
Bgig — TV, T — w2y 9.29% B — w27 + X
T — 6 modes 90.24% B — anything

7 °N\
superB

e X - any lost particle(s). Rare loss of particles compensated by large relative BF of the process

involving X w.r.t. signal decay B — Tv
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Bkg Brecoil — WOMV

Bkg: very special case with almost the same branching and only two extra photons

mpgs in signal sample mps in bkg sample
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e Cut on different values of E;trq in Backward EMC
e Fit for the peak yield after each cut

e Plot peak yields vs. cut values
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S/B ratio at 75 ab™* S,IIIIERl

| —
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S/v/S + B at 75 ab™! s,“Ing?B
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Bwd EMC influence

Sig Mimicking background Max. A S/B, % Max. A S/v/S + B, %
HC = Had. Cocktail (V0.2.4) V0.2.6 V0.2.7 V0.2.6 V0.2.7

> | Brecoil = T hv 584+ 113 | 4.04+ 1.49 109+ 065 | 0.62 4 0.84
2 | Broegi] — i X 1514 £ 183 | 15314315 | 3974102 | 427+ 162
I | Brocoip — 7V X, 7 — pww 1226 £ 194 | 12624214 | 2344103 | 3534125
" | Brecoil — HC 1675+ 0.81 | 16614105 || 4764073 | 51140094
s | Browoi — mOev 497 £135 | 379+194 | 053+£073 | 017 0093
S | Byepos] — evX 1421+ 188 | 1416 +£205 | 3474104 | 336+ 122
I | Breeois — 70X, — evv 1230 £ 198 | 1086 +236 | 2474107 | 1.72+136
“ | Broeyy — HC 16.66 = 081 | 15924106 | 468+073 | 42240093
S | Brecoit — X 2171+ 097 | 2101 £106 || 669+ 077 | 661 +0.85
| Brecoit = TvX,T — mv 1208 +£1.85 | 1107 £200 | 2824104 | 302+ 113
c | Bepos; — HC 1695+ 081 | 1650 092 | 4944073 | 5104082
X | Brecoil — X 1661 + 126 | 1696 + 124 | 2314103 | 326+ 1.07
| Brecoir = TvX,T — pv 1305 +£218 | 1460 =215 | 0984120 | 2204129
c | Bpoeyy — HC 1210 £ 112 | 1260+ 111 | 0504100 | 1.95+ 1.03
S| Breco — X 2110 £ 1.10 | 2043 +148 || 610+£089 | 615+ 124
) Bicoil — TVX, T — ajv 15.91 £ 2.62 3.98 4 1.37

* | Brecoit — HC 1630 & 095 | 4354086 | 1505+£135 | 453+ 118
QA
OCE Bropoil — X 1284 + 153 | 1157 + 181 | -0724 120 | -0.89 + 1.50

Biccoil = VX, T — w21V 17.19 £+ 2.57 1.10 4 1.53
I Byocoil — HC 867141 | 7424169 | -137+£118 | -1.61+ 148
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Bwd EMC influence: s,uneh]

| —

Signall Mimicking background Max. A S/B, % Max. A S/v/S + B, %
HC = Had. Cocktail (V0.2.4) V0.2.6 V0.2.7 Latest V0.2.6 V0.2.7 Latest
o | Brecoil — X 18.99 + 1.01 18.25 + 1.04 18.01 + 1.18|| 4.57 + 0.81 4.33 + 0.84 4.57 + 0.95
1| Brecoil — TvX,T — 6 | 12874200 | 12.65 4 2.05 1744110 | 208+ 114
N Birecoil — HC 14.63 + 0.86 13.85 + 0.90 13.85 + 1.05|| 2.86 + 0.77 2.81 + 0.80 3.07 + 0.91

Including bwd photons into reconstruction

Signall Mimicking background Max. A S/B, % Max. A S//S+ B, %
HC = Had. Cocktail (V0.2.4) V0.2.6 V0.2.7 Latest V0.2.6 V0.2.7 Latest
()
1 Birecoil — X 19.04 + 1.01 18.23 + 1.03 18.08 + 1.18|| 4.53 + 0.81 4.30 + 0.84 4.54 + 0.95
b | Breeoj] — TvX,T — 6 | 1207 +£200 | 12.82 4 1.98 1734110 | 208+ 111
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Conclusion SuperB

e Cutting on E. 4o in Backward EMC for V0.2.6 increases:
[0 S/B by ~15-20% depending on 7 decay mode

0 S/VS + B by ~3-5%
e Using a different FastSim version (V0.2.7) with proper energy

smearing changes these numbers insignificantly
e Using the latest patches also changes these numbers insignificantly
e Using bwd photons in B, and B,..ii reconstruction also changes

these numbers insignificantly
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