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Problem identification

Measurement tools — standard approach

Use transport programs: MAD-X, FPTrack.
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Problem identification

Measurement tools — proposed approach

N = AN(E)+ ByN(E)-zp + Cn(E) - yip + Dy (E) - zip + Ex(E) - x1p +
+Fn(E) - yip + G (E) - z1p - 21p + Hn(E) - 21p - Y1p,
where:
kA
Ay = > ani-E,
i=0
ki
Hy = Y hyi E,
i=0
where Ay, ..., Hy are the polynomials of degree ka,., ..., km, dependent of the
beam energy. The A coefficient means one of the z,y,z’ (= be), (= %)
parameters.

Maciej Trzebiriski (IFJ PAN) Transport Simulation and . . . June 17, 2010

7/17



Problem identification

Measurement tools — proposed approach

N = AN(E)+ ByN(E)-zp + Cn(E) - yip + Dy (E) - zip + Ex(E) - x1p +
+Fn(E) - yip + G (E) - z1p - 21p + Hn(E) - 21p - Y1p,
where:
kA
Ay = > ani-E,
i=0
ki
Hy = Y hyi E,
i=0
where Ay, ..., Hy are the polynomials of degree ka,., ..., km, dependent of the
beam energy. The A coefficient means one of the z,y,z’ (= be), (= Z—Z)
parameters.

How to find k4, ..., km, coefficients?

Use ParFind tool.
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Transport simulation

The transport equations in case of the ALFA detector
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Transport simulation

Ax = xMAD-X — Tparameterization
Ay = YMAD-X — Yparameterization
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Transport simulation

r_ /

Az’ = TMAD-X ~ Lparameterization
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Ay = YMAD-X ~ Yparameterization
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Event reconstruction
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Parameterization

/ / / /
(@1p, Y1P, 2P, Z1p> Yip> ) — (%1, 91, 21, 91)
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/ / / /
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Event reconstruction

Parameterization

/ / / /
(@1p, Y1P, 2P, Z1p> Yip> ) — (%1, 91, 21, 91)

Unfolding

/ / / /
(3317y1,$17?/1) - ($IP7?JIP7 ZIP7xIP7yIP7 E)

Simplification

(z1,27) = (z1P, 21p, E)
(y17y:/L) —v (yIP:yfpaE)
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Event reconstruction

Parameterization

/ / / /
(@1p, Y1P, 2P, Z1p> Yip> ) — (%1, 91, 21, 91)

Unfolding

/ / / /
(3317y1,$17?/1) - ($IP7?JIP7 ZIP7xIP7yIP7 E)

Simplification

(z1,2]) = (  zip, E)
(yi,91) = ( vip, B)
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Event reconstruction

Parameterization

/ / / /
(@1p, Y1P, 2P, Z1p> Yip> ) — (%1, 91, 21, 91)

Unfolding

/ / / /
(xla y1,$17?/1) - (le,?/IPy ZIP7xIP7yIP7 E)

Simplification
(z1,21) = (2, E)
(vi91) = yps B)

Systematics

@ detector resolution,
@ unknown vertex,
@ multiple scattering,
@ B field variation.
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Event reconstructi
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Event reconstruction

ALFA — Absolute Luminosity For ATLAS
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Event reconstruction

High (5* optics

parameter optics .
normal high G*
8 0.5 m 2625.0 m
o* 16.6 pum 0.61 mm
o’* 30.2 prad 0.23 prad

Parallel-to-point focusing

parallel-to-point focusing
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