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Motivation : Optimization of Tau Finder

« Objective: Maximize the sensitivity of the vvH(H — s5) analysis

« Challenge:

The H - s5 branching ratio is extremely small (~0.024%), making
nackground rejection critical.

Hadronic tau decays (t = hadrons + v) produce narrow jets that
nerfectly mimic strange jets, forming a massive background.

* Necessity of Tau ldentification:

Taus are often excluded in other channels (e.g., Z — 1) due to
poor reconstruction resolution caused by missing neutrino energy.
However, in this analysis, a highly efficient “Tau Veto” is strictly
required to identify and reject tau events.

* Approach:
Tune and optimize a high-precision tau finder to maximize the
background rejection capability.




Tautinder was applied to 41 zznunu_semileptonic

Since my senior was using 4f_zznunu_semileptonic, | tried it to see if | VA
would get the same results.My results turned out to be exactly the €
same as my senior’'s.Since 4f zznunu_semileptonic doesn’t produce tau v e
as the main reaction, it’s strange that there are so many instances
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where at least one is found. €+
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K [FESAs Taufinder

The number of what appear to be Tau has
been decreasingAlthough the number is
decreasing, they are still being found
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True Tau Number and Taufinder result
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= : taufinder result

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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True tau parent PDG
(4f zznunu_semileptonic)
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AT zznunu Semi\eptomcf‘

JLJ

4&/FW

40

30

20

10

DTNz DDE

= 2E
=R
tau_charge
htemp
__ Entries 104
B Mean 0.1827
B Std Dev 1045
_III|IIII|IIIIIIII|IIIIIlllllllllllllllllmlll
-2 -1.5 -1 -0.5 0 0.5 1 15 2
tau_charge

=XEi)

RERTeE

S

)

S

AN

Ry MK

tau_charge

oy
w

na
4]
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

htemp n

Entries
Mean
M Std Dev

B5
0.08235
0.9966

1.8

1.6

1.4

1.2

0.8

0.4

0.2

true_tau_charge

1
tau_charge

htemp

Entries
Mean
Std Dev

RS T T AN S SR SO U EN SR TR SR T S
=1 -0.5 0 0.5

1
true_tau_charge




Taufinder was applied to 41 Z/ semileptonic
/
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au parent PDG (4f 77 semileptonic)
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At // semileptonic®pdgcode

tau_charge

tau_true pdg Bﬂi—
— . htemp 50[ -
50 :_ I'u'lr;;n 38,54 :zi
- 11ET
N -11:f5%E
20 13:3 2 —F > e
- D03 F ARER L 7ot D ey AL
o 130: KRR TR S DI &
- i211:7T':F'FIEﬁ% /;Jéﬂt?(b d~7f) 2 /C
:Iﬂﬂ|....|...H.|F.ﬂ...|....||‘.|...|n. i321:KEPFEﬁ? )75
02000 ~1000 0 1000 2000 3000 2212:f%F
tau_true_pdg 2112 ‘:F"li %

3112: > 7~ /N F 5



Charge reversal

+211 is represented by ©*, which has a positive charge,
but is being judged as having a negative charge.

Reason:
The momentum was too high, causing the track to straighten, and the detector
misinterpreted how it would curve in the magnetic field?
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Tauftinder was applied to
T leptonic_el pR
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True tau parent PDG (2f leptonic_el. pR)
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-Future plans

« //tautauqqE b AL TWDHDZEHH
« Understanding the root causes of reconstruction artifacts

« Let's try changing the Taufinder parameters and see what
nappens.




Back Up



Hard process of 41 zznunu_semileptonic



Hard process of 41 // semileptonic



Hard process of 21 _leptonic_el pR
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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
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¢!--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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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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At //nunu_semileptonic
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At //nunu_semileptonic
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