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Motivation : Optimization of Tau Finder

Objective: Maximize the sensitivity of the viH(H —
ss) and t¥t"H(H - s3) analysis Z>VW&H = 5§

Z >ttt &H - ss§
Challenge:

 H - s§ has an extremely small branching ratio
(~0.024%), making both "exhaustive background
rejection” and "signal event maximization" the
absolute keys to success.

 [n particular, the handling of hadronically decaying
taus (t — hadrons + v) is the most significant
nurdle.




Motivation : Optimization of Tau Finder

Necessity of Tau Identification (Two Missions):

« Due to the missing energy fromv, taus degrade recoil mass precision
and were t&olcally excluded from conventional charged lepton analyses

(e.g., Z = ll(ee, up)).

 However, this study assigns the Tau Finder two contrasting but
essential roles:

 vwH Analysis: Act as a strict filter (Tau Veto) to reliably identify and reject taus
that closely mimic strange jets.

« tt77H Analysis: Act as a radar (Tau Tagging) to directly identify the two taus and
recover signal events from a previously discarded channel.

« Approach:
Fundamentally elucidate and mitigate the causes of misidentification
(e.g., mis-clustering and detector effects) in the historically difficult-to-
reconstruct” Tau Finder, pushing both Veto and Tagging performances
to their absolute limits.



True Tau Number and Taufinder result
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Looking at the actual number of tau events, there
are very few events where tau actually
occurs.However, about half of the events detected
by taufinder are actually such occurrences.




Taufinder Result's PDG Code
(4f zznunu_semileptonic)
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Hard process of 41 zznunu_semileptonic
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True tau parent PDG
(4f zznunu_semileptonic)
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Fake tau DAE[AE]



Taufinder was applied to 41 Z/ semileptonic
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Hard process of 41 // semileptonic
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tau_charge

At // semileptonic®pdgcode
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Fake tau OHEMOAf 77 semileptonic)
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Fake tau OHEM@(4f 77 semileptonic)
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Fake tau OEMG(4f 77 semileptonic)
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Fake tau DE@HAD HLEXTH I N A Tau
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Tauftinder was applied to
T leptonic_el pR
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Hard process of 21 _leptonic_el pR
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True tau parent PDG (2f leptonic_el. pR)

SRR
S5 . -
—~ KRS D 9
Ve PImMOL]
7T DaNERR N
win S Sk A
W1 EeAE R o
AN _ o lt@m L
\/+e @:_MA:\L \l_V_ X
Lb/o.w \./._.lw\\/mm”.v/.,b TN
Nt S e
1 R QLRI
58 PR, HE
IR TR, e He

8K  SThRMVeS  of
=\ p iy B = R
VS ZROVIER Bl
O R SRy
B Pme Sy
WD N ODNRS TN
Ex NEERV Y S
S RS oR | N
RGN w5 [HmEn ¥ m
QRN ARSI |
NERY S s | <=mRe 5 1 |
OIS SARENfUR TN AK
DL ARHILK L A
VMK | S DRI N
TEPHSIR H NK MM SN




Fake tau DAE[AE]
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Taufinder Result's PDG Code
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Result of Taufinder and Truelau
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‘aufinder Result's PDG Code
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Taufinder Result's PDG Code
2nd3rdgeneration higgs neutrino
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-Future plans

1. AL & (Zfake tautBm7s & 2 HED O THh 5

2. Let's try changing the Taufinder parameters and see what
nappens.
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TaUFinder®:Taubt%%@%ﬁii%fﬂﬂvﬁ \ o

5
- AEOHIR (A vERWEITIRZY VD)
W FRIDORTADIY A > (cos)
taudA—L >V 7 =X MEREIZLDZEIANDER) %z 51
7O XLZ, BHBIRALF—DFWVEII( — )X L T, cosf >0.98& L - 7-FHiEDH(C
WAKIFEIT AR Ctaur b EFN/PEE L TOEFED(VTREZY V)T 5

= IE
B/RJtE
parameter name="cosT_cut" type="float">@8.99 <{/parameter
¢!--Outer isolation cone around search cone of tau jet in rad (relativ to cone angle)-->

parameter name="isolationConeAngle" type="float"»>8.82 </parameter
¢!--Opening angle of the search cone for tau jet in rad-->

parameter name="searchConeAngle" type="float">0.05 parameter
RIRTTE

parameter name="ConeMaxCosAngle" type="double">1 </parameter

parameter name="ConeMaxEnergyFrac" type="double">@.1 {/parameter

parameter name="ConeMinCosAngle" type="double">@.9 </parameter
parameter name=" CosAngle" type="double">0.98 parameter




TauFinder® o ) [ M

e

- BEEOHIR (FEEEDLERAY H)
R fFOAREEE (Invariant Mass;M;y,,)
ITRILF—REFAICEDCGRAFOEELREZRL TWS, BREEABRYDOITEBEZELEDYE
TELI-AEE=EZ. HTHHtaunBE={91.777GeV) = [RAIRICB A AW, BHEZEBZ 5 E WL
R +r—7HEKDODT vy &AL L THERT S

¢!--Upper limit on invariant mass of tau candidate-->
parameter name="invariant_mass" type="float">2 </parameter

ar name="TauMass" type="double">2



TauFinder3® e
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N &AAEPRE1.0GeVL E., ThR-HBORIT 2L —(35.0GeVU L EDORMEEZRXITD Z & T,
BHIEOBZN /A XP, E—LBAXDEBEIRILF—HREEFRLESTEXTOSELTHE-T
LESDAEL

r name="EMaxCalByTrack" type="double">1.1 parameter

r name="EMinCalByTrack™ type="double">8.9 parameter

r name="EMinFracEcal" type="double">0.97 parameter

r name="IPCutsMinimumTrackEnergy" type="double">1 parameter

parameter name="LeptonCutsMinimumTrackEnergy" type="double">5 parameter

parameter name="MinimumJetEnergy" type="double">5 parameter
parameter name="MinimumTrackEnergy" type="double">1 parameter
parameter name="MuMaxCalByTrack" type="double">@.5 parameter
parameter name="MuMaxFracEcal"” type="double">@.5 parameter

parameter name="TauMass" type="double">2 parameter
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