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Introduction

Roman Pots 220:

part of ATLAS experiment at LHC

Stations with silicon detectors inside the beampipe

At 216 and 224 m from the IP

Tag protons from elastic and diffractive events

Each station measures x and y positions of a proton
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Introduction

Proton at IP
Decribed by:

Vertex position: (x0, y0, z0)

Momentum: (px, py, pz), or equivalently energy and slopes:
(E, x′0, y

′
0), where

x′0 =
px
pz
y′0 =

py
pz
.

Proton at z = 216 m
Described by:

Position: (x, y)

Slopes: (x′, y′)

x = x216 y = y216

x′ =
x224 − x216
L

y′ =
y224 − y216
L
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Chromaticity plots
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Parametrisations

x = Ax + x′0Bx + x0Cx + x
′
0z0Dx + z0Ex

y = Ay + y′0By + y0Cy + y
′
0z0Dy + z0Ey

x′ = Asx + x′0Bsx + x0Csx + x
′
0z0Dsx + z0Esx

y′ = Asy + y′0Bsy + y0Csy + y
′
0z0Dsy + z0Esy

All coefficients are polynomials of E, f.e.

Ax = a(0)x + a
(1)
x E + a

(2)
x E

2 + a(3)x E
3

Csx = c(0)sx + c
(1)
sx E + c

(2)
sx E

2 + c(3)sx E
3

Parametrisation calculated for Cartesian grid
in x0, y0, z0, x′0, y

′
0 and E.
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Parametrisation errors
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Energy unfolding – equation method

x and x′ at 216 can be measured by the detectors, and are given
by parameterisations.

xDET = Ax + x′0Bx + x0Cx + x
′
0z0Dx + z0Ex → (x′0)x

x′DET = Asx + x
′
0Bsx + x0Csx + x

′
0z0Dsx + z0Esx → (x′0)sx

Calculate x′0 from both equations and construct f(E).

f(E) = (x′0)x − (x′0)sx

f(E) = 0 for E = real energy
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Energy unfolding - equation method
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t unfolding - equation method
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χ2 method

χ2 = χ2(E, x′0, y
′
0, x0, y0, z0)

χ2 = (xDET216 −xPAR216 )
2

σ2x
+ (y

DET
216 −yPAR216 )

2

σ2y

+ (x
DET
224 −xPAR224 )

2

σ2x
+ (y

DET
224 −yPAR224 )

2

σ2y

Put x0 = 0, y0 = 0, z0 = real value (or 0)
∂χ2

∂x′0
= 0 → x′0 = x

′
0(E)

∂χ2

∂y′0
= 0 → y′0 = y

′
0(E)

χ2 = χ2(E)

Find minimum of χ2(E)
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Causes of errors

Beam energy smearing (0.77 GeV)

Beam angle smearing at IP (30 µrad)

Vertex smearing (11.7 µm in x0 and y0, 5.6 cm in z0)

Multiple scattering at first station (0.6 µrad)

Detector resolution (10 µm ix x, 40 µm in y)
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Missing mass reconstruction
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MadX vs FPTrack

MadX transport
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