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Formulas

Variables:

I N(θ), Nbg (θ): yields for production and empty runs

I N0(θ), N0 bg (θ): live charge for production and empty runs
(|1nC | = 6.242 · 109e−)

I τ : thickness (b−1 = 1028m−2)

Cross Section:

dσ

dΩ
(θ) =

1

2π sin(θ) · τ

(
N

N0
−

Nbg

N0 bg

)
dσ

dΩ
(Q2) =

dσ

dQ2

dQ2

dΩ

dQ2

dΩ
=

Ebeam me−

π
· 1− 4αcosθ + 6αcos2θ − 2αcos3θ − αcos4θ

(1− αcos2θ)2

with α = (Ebeam −me−)/(Ebeam + me−)
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Zvertex Distribution from double arm Møller

production
hz

p0        4.9± 314.3 

p1        0.33± 10.48 

p2        0.40± 24.81 

p3        2.85± 17.52 

p4        2.773± 8.818 

p5        5.52± 72.87 

p6        0.167± 1.264 
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carbon
hz

Entries  5809
p0        4.0± 149.9 
p1        0.550± 8.059 
p2        0.73± 24.63 
p3        2.89± 25.26 
p4        2.05± 10.25 
p5        3.66± 71.71 
p6        0.1363± 0.7869 
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empty
hz

p0        4.61± 25.73 

p1        3.883± 2.914 

p2        4.78± 35.44 

p3        5.2±  20.4 

p4        3.2±    20 

p5        5.88± 71.15 

p6        0.1396± 0.7894 
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prod - empty
hdiff

p0        5.0± 315.7 
p1        0.33± 10.43 

p2        0.42± 24.83 

p3        3.06± 19.63 

p4        2.582± 9.679 
p5        5.15± 72.09 

p6        0.170± 1.338 
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p0        5.0± 315.7 
p1        0.33± 10.43 

p2        0.42± 24.83 

p3        3.06± 19.63 

p4        2.582± 9.679 
p5        5.15± 72.09 

p6        0.170± 1.338 

I Double gaussian fit
g2(z) ≈ 300e−z2/(2∗0.0252) + 20e−z2/(2∗0.072)
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Target Thickness

I Assuming uniform density distribution (P and T averaged for
each run):

τ0 = ρ0 ·∆z

ρ0 = 2 ∗ P(Torr)/0.76(Torr) ∗ 273.15(K )/T (K )

∗8.988 · 10−5(g/m3) ∗ NA/2.0159(g/mol)

ρ0 ≈ 4.65 · 1023H/m3(for P=0.47 Torr and T=19.5 K)

I Assuming double gaussian profiles :

g2(z) = 300e−z2/(2∗0.0252) + 20e−z2/(2∗0.072)

ρ =
ρ0

g2(0)

∫ 0.05

−0.05
g2(z)dz

|τ/τ0 − 1| ≈ 10%

Maxime Levillain 4 / 14



Double Arm Selection

raw
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Single Arm Selection

raw
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Yields (θ)
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Yields (Q2)
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Raw Cross Sections (without acceptance) (θ)
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Raw Cross Sections (without acceptance) (Q2)
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Cross Sections (with geometrical acceptance) (θ)
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Cross Sections (with geometrical acceptance) (Q2)
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Yield Stability with Pulls Distribution

I Definition

p(θ)run =
xrun(θ)− < x > (θ)√
σ2xrun(θ)− σ2<x>(θ)

xrun(θ) = Nrun(θ)/N0 run/τrun

< x > (θ) =
∑
run

Nrun(θ)/
∑
run

N0 run/τ
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Pulls Distributions: production
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