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The ideal (pointing) ATLAS coordinate system

B The p, 0, ¢ and n quantities for a point in the ideal
(pointing) ATLAS coordinate system are defined in the

usual way.
» Using a cylindrical coordinate system, we obtain the following
relations:
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EMEC readout channel geometry

356 mm

B For the purpose of volume and
geometrical center calculation, the
accordion nature of the readout
channels is not considered

B Three types of readout channels
are considered
» Presampler channels (EMEC layer 0)

= All other channels, except the
truncated channels in layer 2

» The truncated channels in layer 2
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EMEC readout channel geometry parameters

B For the beam test analysis, the EMEC readout channel
geometry parameters are kept in a file, available from

B [t contains EMEC readout channel “median” coordinates
in the ideal (pointing) ATLAS coordinate system:
n, An ¢, A@ (inradians)  z, Az (in cm)
B These quantities do not in general denote the geometrical
center of a readout channel. Rather, we have

ne[n-1An, N+1An]
¢e[p-1A9, §+1A0]
ze|z-1Az, Z7+1Az]
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Presampler readout channels

B The volume of a presampler readout channel is
considered to be bounded by two cylinders and by planes

at fixed z
*» The Az of each channel is set to 1cm in the geometry file
* From elementary geometry we obtain

V =1 AAz(p}—p})
X, =p, CosSQ

Y. =p.sSInoe P2\lp,
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Non-truncated EMEC readout channels

B The volume of a EMEC readout channel (layers 1 to 3,
non-truncated) is considered to be bounded by two cones
and by planes at fixed z

* From elementary geometry we obtain

V = %A(PAZ[(piz T PPy T piz ) N (pil TPaPyr pil )]

X, =p,COSP
Y. =p.SIne
z pa2
C pal pb2
P
where

Vp, = %AZSiH(%A(p)[(piZ T p1292)(pa2 T pb2)_(p§1 T pil)(pal T pbl):|
c %EA(PAZ[(piz T pﬁz)_(p; T pil)]

M. Lefebvre, 15 August 2003 On the geometry of the EMEC readout channels



Non-truncated EMEC readout channels (continued)

d wh _
and where 2= a plane z=>b plane
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Truncated EMEC readout channels

B These readout channels are in layer 2, and only to the
three lowest pseudorapidity bins in 1.400 < |n| <1.475

B Their volume is bounded by two cones, by a z plane (at
z=a) and by a cylinder (p,,)

P, =203.37 cm
= a<m=pmsinh(ﬁ—3An)<b
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Truncated EMEC readout channels (continued)

where
z—3Az z—5Az

Par = sinh (N +4An) Paz = sinh (-4 An) 7 Pa

= From elementary geometry we obtain

V = %A(I)AZI (piz +pa2pm +pr2n)+%A(pA22p12n
_%A(PAZ(pi T PalPm T przn)

X, =p,COoSP

Y. =p.SIne

z

C
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where
Vp, =LAz sin(3A¢)(pZ, + Pl ) (Paz + P ) + 2PiAZ, sin (4 A)
—LAzsin(1A9)(p2, +pp )(Pur + P )
Vz, =12, A0z, (pa12 +pm)+ z,Az,p> ——ZA(pAZ(pa1 +pm)
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Readout channel volume
B The following readout channel volumes are obtained
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Readout channel geometrical center

= The median center can be close e
to a cm away from the :
geometrical center, the
difference is (almost completely)
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