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INTRODUCTION

Roman Pots 220:
o part of ATLAS experiment at LHC
@ Stations with silicon detectors inside the beampipe
o At 216 and 224 m from the IP
o Tag protons from elastic and diffractive events

o Each station measures x and y positions of a proton
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INTRODUCTION

PrROTON AT IP
Decribed by:
e Vertex position: (g, Yo, 20)

e Momentum: (p,py, p-), or equivalently energy and slopes:
(E, z(,y0), where

/ Pz / Dy
Tp=— Yp=—.
0 bz 0 bz )
PROTON AT 2 =216 M T =216 Y= Y216
Described by: o — T224 — L6
e Position: (z,y) L
1 Y224 — Y216
e Slopes: (2/,1/) y = i
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CHROMATICITY PLOTS

| Chromaticity plot |

(100,0)

-100
(100,500) (E_X) [(GeV urad)]

-150

200 (1000,500) — Iso-energy

— iso-angle

-250

-10 -5 0 5 10 15 20 25 30
X [mm]

RAFAL STASZEWSKI 4 APRIL 2008 4/14



PARAMETRISATIONS

r = Ay +a2(By + 20Cy + 320Dy + 20Ey

y = Ay+yyBy+ yCy + ypz0Dy + 20Ey

¥ = Asx + x6Bsw + xOCS$ + x6ZOsz + ZOES$

y/ = Asy + yé)Bsy + yOCsy + yE)ZODsy + ZOEsy

All coefficients are polynomials of F, f.e.
Ay =al® +aVE + P E? 4+ oD E3

Cun = o)+ clDF + QB 1 I

Parametrisation calculated for Cartesian grid
H / /
in xo, Yo, 20, Tg, Yo and E.
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PARAMETRISATION ERRORS
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ENERGY UNFOLDING — EQUATION METHOD

x and 7’ at 216 can be measured by the detectors, and are given
by parameterisations.

TDET = Az + :I,'()B;c -+ xoCx + {L'E)Z()Dx + Z()Ex — (a:())x
-TIDET = Ag+ fL’E)Bsa: + 20Csz + x{)ZODsaz +20Es: — (556)533

Calculate zf, from both equations and construct f(E).

F(E) = (x0)z — (70) sz

f(E)=0 for E = real energy

RAFAL STASZEWSKI 4 APRIL 2008 7/14



ENERGY UNFOLDING - EQUATION METHOD

E unfolding correlation E unfolding error
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t UNFOLDING - EQUATION METHOD

t unfolding error
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x> METHOD

2 _ 2 /o
X = X (E7x07y07x07y0720)
V2 = (216" —2376")* | (vorg” —vsig")”
o2 oz

DET __.PAR\2 DET _, PAR)2
+($224 —T555"") + (Y94~ —Ya24")

o2 o2

e Put 29 =0, yo =0, zo = real value (or 0)

° Fr=0 — af=u((E)

Oy?2
° o =0 — v =ul(E)

o x* = x*(E)
e Find minimum of \?(E)
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CAUSES OF ERRORS

(]

Beam energy smearing (0.77 GeV)

Beam angle smearing at IP (30 prad)

Vertex smearing (11.7 pm in 29 and yg, 5.6 cm in z)

Multiple scattering at first station (0.6 urad)

Detector resolution (10 pum ix z, 40 pm in y)
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MISSING MASS RECONSTRUCTION

Equation method
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MADX vs FPTRACK

MadX transport FPTrack transport
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