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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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HEC module geometry in p-z plane at middle ¢
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HEC module geometry parameters

B For the beam test analysis, the HEC module geometry
parameters are kept in a file, available from

B |t contains HEC 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 channel. Rather, we have

ne[n-1An, n+1An]
Qpe[P-1Ap, P+1AQ]
ze|z-1Az, Z+1Az]

M. Lefebvre, 14 August 2003 On the geometry of the HEC readout channels



Readout families and readout channels

B A readout channel is composed of either one or two
readout families (denoted a and b in order of increasing z)

B The z position of the middle of a family (z¢) and the z
width of a family (Azg) are related to the readout channel

parameters:
(Z for channels with one family
Ze =9z —5Az family a
_ for channels with two families
Z+4Az  family b

Az for channels with one family
Az =

%AZ for channels with two families
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Pseudorapidity limits

B |n the HEC, the pseudorapidity limits of a readout family
refer to the middle ¢ of a module and to the middle z (z)
of a family

= there are seven HEC readout
families in ATLAS, 5 only in the
2002 combined beam test.

= Consider the following schematic
(not to scale!) of a HEC family in
the p-¢ plane;

z =z plane
{4 Z_ corresponds to z only
{ % forthe 1° HEC readout layer!

ZF

P1= sinh (ﬁ+ %An)

_ ZF

P2 = sinh (ﬁ—iAn)

2

middle ¢ of module
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Readout family p limits

B The p limits of a readout family refer to the middle ¢ of a

module
37.20 cm family 1 at high 1 boundary .
p, =147.50 cm families > 1 at high i) boundary
5 ) o
: — other families
sinh (n + An)
(203.00 cm families at low 1 boundary
P1
= < z
P2 : — other families P2
sinh (n —1 An)

middle ¢ of module
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Readout family volume and geometrical center

B First consider the Ap = 2n/64 channels (n < 2.5)
* From elementary geometry we obtain

v =1Az (py —p7 ) tan Ag

2T
X, = pc COS ([)C — a
Y. =P SINQ,
Z, = Zp geometrical
where P center of this
........ 3 hannel
. :%(pf +pip, +p§jsecA<pc o Ao )XC anne
3 P, TP,
¢, =9*(Ap, —1A0) > whioh side of the
module middle ¢
tan A([)C = %tan A([) plane the channel is

sec AQ, = \/1+%tan2 A
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Readout family volume and geometrical center

B Second consider the Ap = 2rn/32 channels (n > 2.5)
* From the previous results we obtain

V =Az(p; —p; ) tan (4 A¢)

X, =pC COS([)C
yC :pC Sln(PC
Zc:ZF

where

2[pf+p1p2+p§]

P. ==
3 P, TP,

¢. =0
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Readout channel volume and geometrical center

B |n the case of readout channels with one family, we use
the results obtained for that family

B |n the case of readout channels with two families, we
weigh each family by their volume
* From the previous results we obtain
V=V +V,
I, = 0,7, + OyF,

where

0O =

a

A
%
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Readout channel volume

B The following readout channel volumes are obtained

| volume (cmA3) | | volume (emA3) | | volume (cmA3) |
s e 180 n s r 1 0 u
guof gaof gaof
T20F of of 1640
100F 100 100
8o 8of- 80
60 60f- 60
aof aof- aof
20F 20F 20F
oF o o
20 F -20 F 20
40 - -40 [~ EC Layer - EC Layer 3
-100 -80 -60 -40 20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
x (cm) x (cm) x (em)

2002 HEC-EMEC beam test configuration. The numbers refer to the channel numbers for this beam test
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Readout channel geometrical center

* The median center can be a few cm away from the geometrical
center, the difference is (almost completely) in z

n-n./<0.009 |[p—¢,|<0.0015 |z-z|<3.7cm
[ z(median)-z(geo) (cm) | [  z(median)-z(geo) (cm) |
No difference Faof . l Faof
in z for layer 1 Sk ] ok off
since all the 3 0 3
channels are  190F 0| - 100
composed of 8of 4.5 801
only one 60E- 1] sl
family. 405— {5 40 ‘
This is also the g 20|
case for the JE

lowest eta -
channels in - 2
layer 3 -40 F 40
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 20 0 20 40 60 80 100
x {em) X {cm)

2002 HEC-EMEC beam test configuration. The numbers refer to the channel numbers for this beam test
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Readout channel neighbors

B The pseudo-pointing nature of the HEC channels lead to
peculiarities in the list of neighbors for a channel
= Consider three target channels (blue) and their touching
neighbors (red)

Notice these are not touching neighbors, as would be obtained if only
eta indices Me onsidered
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2002 HEC-EMEC beam test configuration. The numbers refer to the channel numbers for this beam test
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