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300 GeV CM~LAB KINEMATICS FOR A TOTAL ABSORPTION HADRON

CALORIMETER TO STUDY LARGE Pt PHYSICS

The essential design criteria for a total-absorption calorimeter
to measure outgoing hadronic energy distributions in, e.g., 300 Gev
proton-proton interactions are obtained from an examination of the

laboratory/centre-of-mass kinematics shown in Figure 1.

Lines of constant laboratory enerygy and angle are snown in the
centre-cf-mass X-?t plane. Although the curves were calculated fox
outgoing pions, they are valid for all particles, except in the large
angle (O 2 300 mrad) or small Pt range (Pt < 1 or 2 GeV/c. Thus,

lab ~

energy measurement by pulse height of a particle al somws angle elab

determines 1its XCMQPt values, independent of its mass.

To verify the range of validity of this approximation, we note

(pu)CM = (Pu)lab - BYE,
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For fixed elab' we see that the linear dependance of (PH)CM on Pt,

seen in Fig. 1 follows, providing that

2
(_.I_T.l_.) << __mz_}.é._,, ;
Pt sin 1ab

ror Pt(? 1 or 2 GeV/c and elab < 300 mradians (which covers most of the

CM angular range), this is seen to be a good approximation.

For fixed 91 and P is uniquely determined and thus the

P
ab t’ “lab
curves of constant energy {or pulse height in the calorimeter) contain

ne further approximation, othexr than that Plab = Elab'
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