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Kyoto-JLab meeting

➢Good Dipole
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Including Physics

Hkine_genfromfile_PhysicsQ10.054Q20.0170

_d2.1_d2.2Q1col12Q2col30_6th/hist1.root

HkinK_genfromfile_PhysicsQ10.054Q20.0170

_d1.8_d1.9Q1col12Q2col30_6th/hist3.root
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Including Physics

Tkine_genfromfile_PhysicsQ10.054Q20.0170

_d2.2_d2.3Q1col12Q2col30_6th/hist4.root
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Kyoto-JLab meeting

Three kinds of materials exist

CELL
Air1

Air2
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CELL: Δθ = 1.12 mrad

23.1 m

1.12 mrad → 4.77 cm

21 m

0.54 mrad →1.25 cm 

1.5 m

0.80 mrad →0.12 cm 

Air1: Δθ =0.54 mrad

Air2: Δθ = 0.80 mrad
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Kyoto-JLab meeting

𝑥𝑓𝑝 = −2.48 𝑥𝑡𝑔 + 12.4 𝛿

𝜃𝑓𝑝 = −0.15 𝑥𝑡𝑔 − 0.40 𝜃𝑡𝑔 + 2.04 𝛿

𝑦𝑓𝑝 = −0.40 𝑦𝑡𝑔 − 1.30 𝜙𝑡𝑔

𝜙𝑓𝑝 = 0.54 𝑦𝑡𝑔 − 0.78 𝜙𝑡𝑔

y
zsinθ

𝑦𝑡𝑔 = 𝑧𝑠𝑖𝑛𝜃



/6Optics 8
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𝑑𝑥𝑓𝑝 = −2.48 𝑥𝑡𝑔 + 12.4 𝑑𝛿

𝑑𝜃𝑓𝑝 = −0.15 𝑥𝑡𝑔 − 0.40 𝑑𝜃𝑡𝑔 + 2.04 𝑑𝛿

𝑑𝑦𝑓𝑝 = −0.40 𝑦𝑡𝑔 − 1.30 𝑑𝜙𝑡𝑔

𝑑𝜙𝑓𝑝 = 0.54 𝑦𝑡𝑔 − 0.78 𝑑𝜙𝑡𝑔 𝑑𝑦𝑓𝑝 and 𝑑𝜙𝑓𝑝 imply MSE

𝑑𝑥𝑓𝑝 imply E struggling



/6No air, z = 0, th = 0 9

Kyoto-JLab meeting

NoPhysics:   h2kine_genfromfile_noAir_z0th0_noPhysics_forMSE.root

Physics: h2kine_genfromfile_noAir_z0th0_Physics_forMSE.root
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MPV = 1.1 MeV

σ = 0.074 MeV

e Mom (GeV)

Mom Loss (MeV)

Mom Loss (MeV)
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𝒅𝒚𝒇𝒑 = −1.30 𝑑𝜙𝑡𝑔 = −1.30 × 1.12 mrad

= 1.46 mm = 𝟎. 𝟏𝟒𝟔 𝐜𝐦

𝒅𝒙𝒇𝒑 = 12.4 𝑑𝛿 = 12.4 ×
1.1

2100
= 𝟎. 𝟔𝟒 𝐜𝐦 ?

𝒅𝜽𝒇𝒑 = 0.40 𝑑𝜃𝑡𝑔 + 2.04 𝑑𝛿

= 0.40 × 1.12 + 2.04 ×
1.1

2400
× 1000

= 0.448 + 0. 935 mrad = 𝟏. 𝟑𝟖𝟑𝐦𝐫𝐚𝐝

𝒅𝝓𝒇𝒑 = −0.78 𝑑𝜙𝑡𝑔 = −0.78 × 1.12 mrad = 𝟎. 𝟖𝟕𝟒𝐦𝐫𝐚𝐝
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Kyoto-JLab meeting

mean 0.0 cm

sigma 0.08 cm

calc 0.146 cm

mean 1.24 cm

sigma 1.15 cm

calc 0.64 cm

mean 0.0

sigma 1.3 mrad

calc 0.874 mrad

mean 2.94 mrad

sigma 2.05 mrad

calc 1.383 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz



/6Geant4 (FP) 13
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mean 0.0 cm

sigma 0.07 cm

calc 0.146 cm

mean 0.86 cm

sigma 0.76 cm

calc 0.64 cm

mean 0.0

sigma 0.92 mrad

calc 0.874 mrad

mean 1.42 mrad

sigma 1.02 mrad

calc 1.383 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz
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NoPhysics:   h2kine_genfromfile_noAir_noPhysics_forMSE.root

Physics: h2kine_genfromfile_noAir_Physics_forMSE.root
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MPV = 1.1 MeV

σ = 0.084 MeV

e Mom (GeV)

Mom Loss (MeV)

Mom Loss (MeV)
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mean 1.21 cm

sigma 2.80 cm

mean 0.0 cm

sigma 0.265 cm

mean 0.0 mrad

sigma 3.9 mrad

mean 2.9 mrad

sigma 4.4 mrad



/6Geant4 (FP) 17
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mean 0.97 cm

sigma 1.91 cm

mean 0.0 cm

sigma 0.23 cm

mean 0.0 mrad

sigma 2,2 mrad

mean 1.4 mrad

sigma 2.4 mrad
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Kyoto-JLab meeting



/619
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1.0 cm
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NoPhysics:   h2kine_genfromfile_noAir_z0th0_noPhysics_forMSE.root

Physics: h2kine_genfromfile_z0th0_Physics_forMSE.root
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MPV = 2.2 MeV

σ = 0.14 MeV

e Mom (GeV)

Mom Loss (MeV)

Mom Loss (MeV)
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𝒅𝒚𝒇𝒑 = −1.30 𝑑𝜙𝑡𝑔 = −1.30 × 1.24 mrad

= 1.612 mm = 𝟎. 𝟏𝟔 𝐜𝐦

𝒅𝒙𝒇𝒑 = 12.4 𝑑𝛿 = 12.4 ×
2.2

2100
= 𝟏. 𝟐𝟗 𝐜𝐦

𝒅𝜽𝒇𝒑 = 0.40 𝑑𝜃𝑡𝑔 + 2.04 𝑑𝛿

= 0.40 × 1.24 + 2.04 ×
2.2

2400
× 1000

= 0.496 + 1.87 mrad = 𝟐. 𝟑𝟕 𝐦𝐫𝐚𝐝

𝒅𝝓𝒇𝒑 = −0.78 𝑑𝜙𝑡𝑔 = −0.78 × 1.24 mrad = 𝟎. 𝟗𝟕 𝐦𝐫𝐚𝐝
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mean 0.0 cm

sigma 0.15 cm

calc 0.16 cm

mean 1.63 cm

sigma 1.37 cm

calc 1.29 cm

mean 0.0 mrad

sigma 1.56 mrad

calc 0.97 mrad

mean 3.73 mrad

sigma 2.80 mrad

calc 2.37 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz
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Kyoto-JLab meeting

mean 0.0 cm

sigma 0.14 cm

calc 0.16 cm

mean 1.12 cm

sigma 0.89 cm

calc 1.29 cm

mean 0.0 mrad

sigma 1.08 mrad

calc 0.97 mrad

mean 1.82 mrad

sigma 1.23 mrad

calc 2.37 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz
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NoPhysics:   h2kine_genfromfile_noAir_noPhysics_forMSE.root

Physics: h2kine_genfromfile_Physics_forMSE.root
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MPV = 2.2 MeV

σ = 0.15 MeV

e Mom (GeV)

Mom Loss (MeV)

Mom Loss (MeV)
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mean 0.0 cm

sigma 0.26 cm

calc 0.20 cm

mean 1.64 cm

sigma 2.96 cm

calc 1.29 cm

mean 0.0 mrad

sigma 3.90 mrad

calc 1.21 mrad

mean 3.85 mrad

sigma 5.13 mrad

calc 2.49 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz
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mean 0.0 cm

sigma 0.25 cm

calc 0.20 cm

mean 1.18 cm

sigma 2.05 cm

calc 1.29 cm

mean 0.0 mrad

sigma 2.26 mrad

calc 1.21 mrad

mean 1.98 mrad

sigma 2.60 mrad

calc 2.49 mrad

θ = arctan(Xp) ~ Xp rad

Xp = px/pz
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Mom loss dX dY dXP dYP

zθ Fixed 1.1 MeV 0.76 0.07 1.02 0.92

zθ Randam 1.1 MeV 1.91 0.23 2.4 2.2

Calc 0.64 0.15 1.38 0.87

Mom loss dX dY dXP dYP

zθ Fixed 2.2 MeV 0.89 0.14 1.23 1.08

zθ Randam 2.2 MeV 2.05 0.20 2.60 2.26

Calc 1.29 0.16 2.37 0.97

CELL ONLY

CELL + AIR
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Why dX is large when z and θ are random?

dX = 12.4 δ → only δ is important

two possibilities    

1. δ itself is depend on z or θ

2. Optics about δ is z or θ dependent 

( 2nd order matrix zδ or θδ is large)

Answer is 2 → See the next page.
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θδ is large

φδ is small
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zδ is small


