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Higgs Branching Fractions from TESLA TDR
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Take cue from Battaglia & DeRoeck results for                   
at CLIC and investigate branching fraction measurements 
in WW fusion at a 1 TeV LC.
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Higgs               using                                  totΓ

instead of

*( )h W WBννσ i

*WWB

2

2
*

( )
( )

h b b
to t

h W Wb b

B
a
B B

νν

νν

σ
σ

Γ =
i
i

*

*

( )
2

(
(2 )

)) (
ht h WW

h

ot bb

tot h WWbbb

bb

b

B
B

B
B

B
B

νννν

νννν

σ
σ

σ
σ
∆∆Γ

= ⊕
∆ ∆

⊕
Γ

i
i

i
i



at 1 TeV
e ee e hν ν+ − →

| bb→
Optimize signal for
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Use WHIZARD MC to Simulate All 0,2,4,6-Fermion Processes and Dominant 8-Fermion 

Initial state  refers to both
beamstrahlung and bremsstrahlung

γ



Initial state  refers to both
beamstrahlung and bremsstrahlung

γ





e ee e hν ν+ − →
| bb→115hM GeV=

1s TeV=

Visible Mass (GeV)

12L ab−=

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Background passing cuts
(white histogram) is mostly
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Red histogram: h bb→



Optimize signal for e ee e hν ν+ − →
| *WW→
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Require:

Perform Neural Net Analysis Using Above Variables and
Dot Products of Jet 4-Vectors

at 1 TeV



e ee e hν ν+ − →
*| WW→115hM GeV=

1s TeV=
11L ab−=

Visible Mass (GeV)

Red histogram: *h WW→

Blue histogram: h gg→

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Non-Higgs background
(white histogram) is mostly
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Green histogram: h bb→



e ee e hν ν+ − →
*| WW→115hM GeV=

1s TeV=
11L ab−=

Neural Net Variable

Red histogram: *h WW→

Blue histogram: h gg→

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Non-Higgs background
(white histogram) is mostly
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Green histogram: h bb→



e ee e hν ν+ − →
| gg→115hM GeV=

1s TeV=
11L ab−=

Neural Net Variable

Red histogram:

*h WW→Blue histogram:

h gg→

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Non-Higgs background
(white histogram) is mostly
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Optimize signal for e e e e h+ − + −→ at 1 TeV

e e+ −

Use  ZZ fusion to measure ZZΓ

using only the final state

Take the largest mass            pair in the event ande e+ −
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e e e e h+ − + −→
115hM GeV=

1s TeV=
11L ab−=

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Non-Higgs background
(white histogram) is mostly
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11 1000 115hs TeV L fb m GeV−= = =
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e ee e hν ν+ − →
| γγ→115hM GeV=

1s TeV=
11L ab−=

All 2,4,6-fermion and
top-resonance 8-fermion
backgrounds included

Non-Higgs background
(white histogram) is mostly
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Red histogram: h γγ→
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SUMMARY

Meas of                   and           at 1 TeV improves resolution for                           *h WW
Bννσ i * , , ,ZZ totbbWW

B B Γ Γeehσ

Further improvement in resolution for               might be achieved with a  
measurement of                   using WW semileptonic topology 

totΓ
*eeh WW

Bσ i

6% measurement of                 can be achieved.Bλλ

Improvements in charm and gluon BR’s are also possible.
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