
14/09/26

15

Im
pa

ct 
of

 tw
o 

EC
A

L 
op

tio
ns

 Impact of two ECAL options!
Invisible higgs decay 

July, 22, 2014!
T. Ogawa
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Upper Limit of BR(H➡invisible)

Si:  ε_sig= 70.46[%],   N_sig=448!
       ➡  σ = 2.54[fb]!
BR(H➡invisible) < 1.20% @95%C.L.

1. √s=250GeV (250fb-1). 

➡ The degradation of sensitivity is 11%

2. √s=350GeV (350fb-1). 

Sc:  ε_sig= 71.03[%],   N_sig=503!
       ➡  σ = 2.83[fb]!
BR(H➡invisible) < 1.33% @95%C.L.

Si:  ε_sig= 53.20[%],   N_sig=622!
       ➡  σ = 3.35[fb]!
BR(H➡invisible) < 2.43% @95%C.L.

Sc:  ε_sig= 53.82[%],   N_sig=670!
       ➡  σ = 3.56[fb]!
BR(H➡invisible) < 2.58% @95%C.L.

➡ The degradation of sensitivity is 6.3%

622 670

448 503
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)=(-80%,+30%)+,e-P(e

-1Ldt=250fb0=250GeV  s

ε_sig= 57.80[%],   N_sig=315  ➡  σ = 2.18[fb]!
BR(H➡invisible) < 1.03% @95%C.L.

ε_sig= 57.80[%],   N_sig=329  ➡  σ = 2.28[fb]!
BR(H➡invisible) < 1.07% @95%C.L.

- 2. GPET + 3rd Pol

mean 0.1 mean 13.3

For now the difference is only 0.05%
➡ The degradation of sensitivity is 3.8%

Si ECAL Sc ECAL

- 1. Applied more tight  Mz cut.

ToyMC

√s=250GeV (250fb-1).

still biased
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- 1. Kernel (sig) + Kernel (bg)

ε_sig= 57.80[%],   N_sig=309  ➡  σ = 2.14[fb]!
BR(H➡invisible) < 1.01% @95%C.L.

ε_sig= 57.80[%],   N_sig=346  ➡  σ = 2.40[fb]!
BR(H➡invisible) < 1.13% @95%C.L.

mean -20.1 mean -6.8

ToyMC

For now the difference is only 0.12%
➡ The degradation of sensitivity is 12%

√s=250GeV (250fb-1).

not good
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mean 6.1

- GPET + 3rd Pol
- Applied more tight  Mz cut.

ε_sig= 35.54[%],   N_sig=453  ➡  σ = 3.62[fb]!
BR(H➡invisible) < 2.64% @95%C.L.

Si ECAL
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Si:  ε_sig= 53.20[%],   N_sig=622   ➡  σ = 3.35[fb]!
BR(H➡invisible) < 2.43% @95%C.L.

Previous result

√s=350GeV (350fb-1).

mean 3.9

need to optimize cut parameter 
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4.6γάφϧੜஅ໘ੵͷΞούʔϦϛοτ 51

4.6 γάφϧੜஅ໘ੵͷΞούʔϦϛοτ

4.6.1 γάφϧੜஅ໘ੵͷΞούʔϦϛοτͷಋग़ํ๏

͜͜·Ͱͷஈ֊ͰɺࣄબޙͷγάφϧͱόοΫάϥϯυͷ࣭ྔ͕ಘΔ͜ͱ͕Ͱ͖

ΔͷͰɺγάφϧͷϑΟοτؔ PsigͱόοΫάϥϯυͷϑΟοτؔ PbgΛ࡞͢Δ͜ͱ͕Ͱ͖
Δɻͨͩ͠ɺͦΕͧΕͷϑΟοτؔ֨نԽ͞Ε͍ͯΔɻਤ 4.6.1ʹγάφϧͷ࣭ྔͱ
όοΫάϥϯυͷ࣭ྔΛࣔͨ͠ɻ
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(a) γάφϧͷ࣭ྔ
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BackGround

(b) όοΫάϥϯυͷ࣭ྔ

ਤ 4.9: ࣭ྔ

·ͨɺຊղੳͰγάφϧੜஅ໘ੵͷΞούʔϦϛοτΛٻΊΔʹ͋ͨͬͯɺ

A. e+e− → ZH → qqZZ∗ → qqνννν

B. e+e− → ZH → ννZZ∗ → ννqqνν

C. e+e− → ZH → ννZZ∗ → ννννqq

ͷ ͬͨɻੵݟྀͯ͠ߟΛࣄ3ͭ
͜ΕΒ 5ͭͷϑΟοτؔͰදΘ͞ΕΔ߹ؔ P

P = (Nsig + Nh→4ν)Psig + Nh→ZZ∗→qq(νν)Ph→ZZ∗→qq(νν) + NbgPbg (4.7)

ͱͳΔɻ͜͜ͰɺNh→4νɺNh→ZZ∗→qq(νν)ݻఆͱ͠ɺNsigɺNbgΛ PͰϑΟοτ͢Δࡍͷύϥϝʔ
λͱͨ͠ɻ·ͨɺࣄAʹର͢Δ࣭ྔͱγάφϧͷ࣭ྔಉ͡ͱͳΔͷͰɺ
ࣄ AͷϑΟοτؔΛγάφϧͷϑΟοτؔͱಉ༷ͱΈͳ͠ɺࣄ AͷΠϕϯτΛݻఆ͠
Psigʹ͔͔ΔͷதʹೖΕͨɻ·ͨɺPh→Z(Z∗)→(qq)ννࣄ Bͷ֨نԽ͞ΕͨϑΟοτؔͰ͋
Γɺࣄ Cͷ࣭ྔ ZϘιϯͷ࣭ྔʹΑΓࣄબ͢Δͱ͖ʹɺͯ͢Χοτ͞Εͯ͠·͏
ͷͰɺͦͷࣄʹؔ͢ΔϑΟοτؔফ͑ͯ͠·͏ɻ

όοΫάϥϯυͷ࣭ྔΛࣜ࣍ʹࣔ͢ ToyMonteCarloͰੜ͠ɺಘΒΕ࣭ͨྔ
ΛϑΟοτؔ PͰϑΟοτ͢Δ͜ͱͰɺγάφϧͷΠϕϯτͰ͋Δύϥϝʔλ NsigΛಘΔ͜ͱ
͕ग़དྷΔɻ

ToyMC : XbgPbg + Xh→4νPsig + Xh→ZZ∗→qq(νν)Ph→ZZ∗→qq(νν) (4.8)

- Need to consider two BG processes like signal process.

- Need to modify seed sample.

- To reject bias of fitting function.

- Concerning fitting function itself.

Next step

Z

Z

- Search good result while changing cut parameter.


