APPENDIX D

RADIATION AND INTERACTION LENGTHS

The particles genecated by pf enllimoos at the INY interaction resion peoetrate the
salmnid. In arder to crlenlate the ioheraction probability of the particle in the solenoid
the radiatinn and interaction lenghhe of All the materiale in the solenaid oeed to be lmown.
Table D.1 shown the radiation and ioheractiom lengthe of all the major elaments that male
np the ealenaid. The tatal radiation length is 1.7, And the total interaction length in .15
Table D.1 in calmilated for particles that ave generated at the cmber of the detectar [ Z=(0)
and which peonetrate the salenaid at normal incidence (x/2)]. Thesupercandnetar in asmimecd
ta e nnifarmly distribinted ower the width of the condnetar, And engineering details such
an helinm and nitrogen piping and ool mppart elememta Ave oeglected. The radiation and
abaqrptinn lenghhe af the materials that male up the Aoleoaid ave shown in Table D2

Frr particles which Are generated At Z=(1. but which are incident on the solenaid at anglea
ather than = 2 radiaos, the interaction and radiation lengthe are shown in Fignres D1 and
D2, reepectively. In theee fiznres, the inddent Angle in parameterized An the peedora pidity

1 ziven by
7 = —in{ian(8/2]].

where # in the seathering angle relative o the incident particle direction. The partices at
n=14(fa 048 rad = 2377 gn thrangh appreximatey 201 radiation lengthe, and (1.4
inberaction lengthe of material in the magoet.

For electron identification, A preshower detector in ingtalled just auteide the crmstat of
the solennid. Batwem the corostat and the preshower detector, A specinlly ahaped lead sheat:
in monoted ta aid in dectron ideokification and to compenrate the resprmae of the preshowaer
detector for the effects of Additinnal material in the ealennid. Th make & nnifarm walue of 2
radiation lengthe arennd the central reaion. As shown in Figure 1.3, the thiclmees of the lead
rheet I8 calenlated, taldng inko Accent the radiation length of the solenoid. The thicknees
af thin lead sheet in shown in Figure D4, Becanse the interactinn region in speead ant abeont
Z = 01 by abent XN am tofal width, it in appropriate to appraximate the thiclmess of this
rheet in A fewr disrebe vAluem.



Table ID.1: Radiation and Interaction Lengths for

Particles Normally Incident on Solenoid

Item Materinl | Length | Radiation | Asarption

Length Length

Inner Vaciunm Shdl Al A4 mm (Li7a RN
Inner Hadiatiem Shidd Al LA mm (1.M11R .4
Conchictar Al 478 mm 1.308 11.06q
CieMbTi iR mm .17k .14

Inmilaticon GL/Epaxy | 44 mm (.01 f.IN&
Suppart Crlinder Al 15.01 mm .10 IREE]
{hiber Hadiakiom Shield Al LA mm (1.0118 .4
Chter Vacimm Shell Al TH mm 1.0184 R
Tetaln .87 .18

of Belected Materiak

Table D.2: Radiation and Interaction Lengiha

Mn terial Xo Ar
Alnminnmm | B8 em MAem
CifNbTi | Léem LAl em
CxL0 194 em AR em

D3
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