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The Preshower detector, as part of the CMS Endcap electromagnetic calorimeter (ECAL), is _
designed to have good spatial resolution to measure the position of incoming particles and ES includes 4288

thus aid particle identification in the endcaps [I]. micromodules and 504

In each endcap there are two orthogonal layers of |.9mm-pitch silicon sensors, each
preceded by thin layers of lead that initiate electromagnetic showers. The silicon layers are
known as "ES+F, ES+R, ES-F, ES-R", where the nomenclature reflects the endcap (+ or -) and
whether the layer is "Front" or "Rear"

The physics performance of the Preshower relies upon excellent detection efficiency and §ystem Mother Board :

: accurate alignment to the Tracker and the Endcap ECAL crystals. More than 99.8% of Convert analog samples to
m Preshower strips are operational, with a detection efficiency better than 99.5%. The digital, package data and
alignment is measured with an accuracy of better than Imm [2]. \_ transfer optically. )
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Alignment with respect to Tracker Tracker-ES hit-matching efficiency

As the tracker and endcap disks (supporting the Obtain the 3 alignment parameters : Hit-matching efficiency : Results :
EE and ES) are independent objects there is a Minimizingxziteratively by calculating all Defined ?S.the probablllty of finding a hlt in The below plot shows this efficiency,
non-negligible probability of mis-alignment (. ted tracks in all events the ES within a window around extrapolations averaged over all four ES planes, as a
between them. < of charged tracks from the primary vertex. function of track pr for 7 TeV minimum bias
. '§' collision data and simulation (MC). The pr
= R4 : : dependence is due to impurity of the track
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L) '“‘o/ = O predion O messurerse HHTE between data and simulation (MC)
! ! demonstrates that the plateau below 100%
: D mmmuim|||||m:||||m||| in below plot is indeed due to inefficiencies

The below plot shows the residuals for each

ES plane, both before and after software
A relative alignment can be alignment.

performed using charged
tracks coming from the

“Si-sensor in the track extrapolation.

Measured efficiency :
Actually a convolution of the efficiencies of
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Alignment with respect to EE

The ES disks are Results :
supported by a conical The below plot shows the alignment
structure attached to between the EE and ES.The “out of the box”
the backplate of the mis-alignment is less than half a millimeter in
endcap hadron all planes.

There is a relative mis-alignment in the
vertical positions of the Tracker with
respect of both ES endcaps of about
8mm and a horizontal mis-alignment
between the Tracker and the positive

|~ =MC dist. =MC dist.

15 alignment between the EE and ES is
§ [ § [Emmee less than half a millimeter in all planes.
S B ¢ nonx gou- o o onx The ES hit-matching efficiency in 7 TeV

data is over 98%, consistent with that
expected from simulation (MC).

This backplate also
supports the EE Dees,
" so relative alignment : A X-Reésidual(cm; : : NS
: between the EE and
- ES should be rather
good by design.
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Selection Criteria :
EE clusters with Et > 2 GeV, without isolation or
ely identification requirements, were used as the

source of this study, with position measurements PP AU ST S S TN
being made in the EE and the ES. —— —




