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Abeam of particles with uniform velocity v enters a region where some of them are absorbed. The

absorption may be represented oy introduction of a compiex potent‘al P3 [/
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"where both Vg and W; are real. If the number of absorbing parncles aer,s.mxt volume is N, calgulate the

cross section per particle for the absorption.

The probability density of states is given by
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where 1p and y» sahsfy tie time dependent Schrisdinger equation
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Now use the relat:on-a—t—= —— [+ | —— | and the Schrijdinger equation to write
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_ For a particle traveling in one dimension, v takes the form : ‘
) =e"e
Thus,
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Therefore, one can now write
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Solving for P (t) yields
| P(f) = e—lﬂ",rﬂi )

The fimction P {©) is the probability that a particle is not absorbed by time t. The probability that the
particle is absorbed is therefore
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If one now considers that the particle density is proportional to P(t), the flux will be proportional to the
product P{t)v.

Flux density oc P(v
Flux density has units of (# !/ Area- sec), and cross section is defined by the relation

(# events/sec)=(flux density)(cross section)

We also know that the number of absorption gvents between times O and t is proportional to Pyp,(t). After
one second, the fraction of absorbed particles is given by
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So the cross sectiot can be formd from | |
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where o is the absorption CI.oss section per particle. Solviné fc:r o yields
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Note that if Wy=0, then the absorption cross section is zero, as should be expected. Also, the slower a
particle moves, the larger its absorption cross section, whmh also makcs intuitive sense.



