
x⃗ p⃗
q⃗

F (x⃗ ; p⃗, q⃗)

x⃗ p⃗
q⃗

x, p
f(x⃗)

F (x⃗; p⃗, q⃗)
x⃗

∫ x⃗max

x⃗min
f(x⃗)dx⃗

dF/dx
−
∑

data log(F (xi, p⃗)
x⃗k







G(x, µ = (a0·y+a1),σ)
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A RooPlot of "x"

S(x) = f · F (x) + (1 − f) · G(x),
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N

S(x) = c0 · F0(x) + c1 · F1(x) + ... + cn−1 · Fn−1(x) +

(

1 −
n−1
∑

i=0

ci

)

Fn(x)
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S2(x) = f · F1(x) + (1 − f) · F2(x)

S3(x) = f1 · F1(x) + (1 − f1) · (f2 · F2(x) + (1 − f2) · F3(x))

S4(x) = f1 · F1(x) + (1 − f1) · (f2 · F2(x) + (1 − f2) · (f3 · F3(x) + (1 − f3) · F4(x)))

− log(Poisson(Nobs,Nexp))

Nexp

(

fsig

Nexp

)

→

(

Nsig = fsig · Nex

Nbkg = (1 − fsig) · Nexp

)

,



M(x, p⃗, q⃗) = T (x, p⃗) ⊗ R(x, q⃗)

M(x, p⃗, q⃗) =

∫ ∞

−∞
T (x, p⃗) · R(x − x′, q⃗)dx′

R T
x M

∫ xmax

xmin

∫ ∞

−∞
T (x, p⃗) · R(x − x′, q⃗)dx′dx

T R T
R

R T

R T
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landau (x) gauss convolution
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T
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T R
M T

⊗

P (x, ...) =
∑

k

ck(...) (fk(x, ...) ⊗ R(x, ...))
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landau (x) gauss convolution

B0 B0/B̄0 Υ(4s)

c0 = 1 ± ∆w f0 = e−|t|/τ

c1 = ±(1 − 2w) f1 = e−|t|/τ · cos(∆m · t)

ck fk

fk(x, ...) ⊗ R(x, ...)
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A RooPlot of "t"

H(x, y) = F (x) · G(y) H(x⃗) =
∏

i

Fi(xi)

F (x) G(x) H(x, y)

x y



∫

gxy(x, y)dy
∫

gxy(x, y)dx

gx(x) gy(y)
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A RooPlot of "y"
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Histogram of gxy__x_y

G(x, y) = G(x) · G(y) x
y

F (x; p) → F (x, p(y, q)) → F (x, y, q)

m
S(m,m0,σ)

y
y S′(x,m0(mtrue

0 , y, p⃗),σ)

g x, y
y g(x, y)

y y
y
x y g(x|y)

g(x, y)

∫

g(x, y)dxdy ≡ 1

∫

g(x, y)dx ≡ 1 for each value of y
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Histogram of g__x_y

G(x, y) = G(x, f(y),σ) x
y

∫

g(x, y)dy 1/Ndata
∑

data g(x, yi)

f · S(x|y) + (1 − f) · B(x|y)

S B y

H(x, y) = G(x|y) · F (y)

G(x|y) F (y)
gxy

B
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A RooPlot of "y"
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Histogram of g2__x_y

H(x, y) = G(x|y)·F (y) x
y

t δt
B

F (t) = D(t, τ) ⊗ R(t, µ,σ)

F (t)

F (t|δt) = D(t, τ) ⊗ R(t, µ, δt · σ′)

σ′

σ′

σ′

σ′

F (t|δt) δt

M(t, δt) = fsig · S1(t|δt) · S2(δt) + (1 − fsig) · B1(t|δt) · B2(δt)

f(x) χ2

H(x)

σ(ϵ) =
√

ϵ(1 − ϵ))/n



χ2

x c

E(c|x, α⃗) = δ(c = accept) · ϵ(x, α⃗) + δ(c = reject) · (1 − ϵ(x, α⃗))

ϵ(x, α⃗) E(c|x)
x x c

x

D(x, c) ϵ(x)
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Fitted efficiency

x

E(c|x)

F1(x; a, b),D1(x) and F2(x, a, c),D2(x)



L1(a, b) L2(a, c) a, b
a, c a

− log

− log(L1,2(a, b, c)) = − log(L1(a, b)) + − log(L2(a, c))

a

D(x, k)
D1(x) D2(x) k(1, 2)

F12(x, k; a, b, c)

F12(x, k; a, b, c) = δ(k − 1)F1(x; a, b) + δ(k − 2)F2(x, a, c),

D(x, k)

α
α
α⃗

D(x, k)

sin 2β



D(x, y)
y



sin 2β

χ2

σ̂(p)2 = V̂ (p) =
(

d2 log L
dp2

)−1
N2

par/2

ssekmen





L =
Lmin + 0.5

> 10 − 20

L = Lmin +X
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A RooPlot of "p"

∆(L) = 0.5

∆(L) = 0.5
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Argus model and data
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L(a, b⃗) a b⃗

PL(a) =
L(a,

ˆ⃗
b)

L(â,
ˆ⃗
b)



â a a
L(a, b⃗) b⃗

∆(PL) = 0.5
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A RooPlot of "frac"
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A RooPlot of "sigma_g1"
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