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Bump Hunt (H->GammaGamma)
● Find the expected sensitivity for Higgs discovery with a 

Luminosity equivalent to 70000 events 
● There are 70000 entries in the histogram
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q0 =
−2 lnλ(0) µ̂ ≥ 0

0 µ̂ < 0
λ(0) = L(µ = 0)

L(µ̂)

⎧
⎨
⎪

⎩⎪
=

L( ˆ̂bµ=0 )
L(µ̂s + b̂)

=
L( ˆ̂bµ=0 )
L(ŝ + b̂)
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q0 =
−2 lnλ(0) µ̂ ≥ 0

0 µ̂ < 0
λ(0) = L(µ = 0)

L(µ̂)

⎧
⎨
⎪

⎩⎪
=

L( ˆ̂bµ=0 )
L(µ̂s + b̂)

=
L( ˆ̂bµ=0 )
L(ŝ + b̂)

N bins

L(µ) = L ni µsi + bi( )
i=1,N
∏ = e−(µsi+bi )(µsi + bi )

ni

ni !i=1,N
∏

L(0) = L ni bi( )
i=1,N
∏ = e−(bi )(bi )

ni

ni !i=1,N
∏

For Simplicity Assume b is known− > b̂ = ˆ̂b = b



Sensitivity for Discovery
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Asimov Data Set
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q0,A =
−2 lnλA(0) µ̂ ≥ 0

0 µ̂ < 0
λA(0) =

L(µ = 0)
L(µ̂ = 1)

⎧
⎨
⎪

⎩⎪
= L(b)
L(s + b)

= Pois(n = s + b | b)
Pois(n = s + b | s + b)



Asimov Data Set
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q0,A =
−2 lnλA(0) µ̂ ≥ 0

0 µ̂ < 0
λA(0) =

L(µ = 0)
L(µ̂ = 1)

⎧
⎨
⎪

⎩⎪
= L(b)
L(s + b)

= Pois(n = s + b | b)
Pois(n = s + b | s + b)

N bins

LA(0) = L ni = si + bi bi( )
i=1,N
∏ = e−(bi )(bi )

si+bi

(si + bi )!i=1,N
∏

LA(µ̂ = 1) = L ni = si + bi si + bi( )
i=1,N
∏ = e−(si+bi )(si + bi )

si+bi

(si + bi )!i=1,N
∏

q0,A = −2 ln LA(0)
LA(µ̂ = 1)

= −2 ln

e−(bi )(bi )
si+bi

(si + bi )!
e−(si+bi )(si + bi )

si+bi

(si + bi )!
i=1,N
∏ = −2 ln e−(bi )(bi )

si+bi

e−(si+bi )(si + bi )
si+bi

i=1,N
∏

q0,A = −2 ln e−(bi )(bi )
si+bi

e−(si+bi )(si + bi )
si+bi

i=1,N
∏ = −2 ln esi

1+ si
bi

⎛
⎝⎜

⎞
⎠⎟

si+bi
i=1,N
∏



Exclusion
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qµ =
−2 lnλ(µ) µ̂ ≤ µ

0 µ̂ > µ
λ(µ) = L(µ)

L(µ̂)

⎧
⎨
⎪

⎩⎪

N bins

L(µ) = L ni µsi + bi( )
i=1,N
∏ = e−(µsi+bi )(µsi + bi )

ni

ni !i=1,N
∏



Sensitivity for Exclusion
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Asimov Data Set
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qµ ,A =
−2 lnλA(µ) µ̂ ≤ µ

0 µ̂ > µ
λA(µ) =

L(µ)
L(µ̂ = 0)

⎧
⎨
⎪

⎩⎪
= L(µs + b)

L(b)
= Pois(n = b | µs + b)

Pois(n = b | b)

N bins

LA(µ) = L ni = bi µsi + bi( )
i=1,N
∏ = e−(µsi+bi )(µsi + bi )

bi

(bi )!i=1,N
∏

LA(µ̂ = 0) = L ni = bi bi( )
i=1,N
∏ = e−(bi )(bi )

bi

(bi )!i=1,N
∏

qµ ,A = −2 ln LA(µ)
LA(µ̂ = 0)

= −2 ln

e−(µsi+bi )(µsi + bi )
bi

(bi )!
e−(bi )(bi )

bi

(bi )!
i=1,N
∏ = −2 ln e−(µsi+bi )(µsi + bi )

bi

e−(bi )(bi )
bi

i=1,N
∏

qµ ,A = −2 ln e−(µsi+bi )(µsi + bi )
bi

e−(bi )(bi )
bi

i=1,N
∏ = −2 ln

i=1,N
∏ e−µsi 1+ µsi

bi

⎛
⎝⎜

⎞
⎠⎟

bi
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