7.4.2 The S Operator

You should now go back and read pgs. &+3Chap.1l. Note thafl-6) is the transition Re\/iev\{ of
probability for the initial state of Fig. 1-1 to tramsit/scatter into the final state. It is the square ( Scattering
the absolute value of the particular component of the S Matnixeszting those two states. example from

For simplicity at this point, consider having firelle” in Fig. 1-1 instead of fingl~ x*. e" e Chap. 1
— e~ e" is known as Bhabha scatterjrand Fig. 1-1 with the above change represents one typc .

Bhabha scattering. Note that we got to (1-6) f{@ri), which is similar to (7-45) below. In both,
operators act on a ket and step-by-step convert that initiatdtetinto the final ket state.
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= same state as bra

In Chap. 1, we alluded to, but for simplicity, effieely ignored the integration shown in (7-45).
(We will see how this comes in along with constaarid subtleties not shown in (7-45).) You can
begin to suspect that tlgandA operators shown in (7-45) are the fields we haenldealing with
for several chapters now. As in (1-1) to (1-6) stheperators destroy the initial particles, geresat
virtual photon that propagates until it is destihy&t which point the final particles are creafEloe
bra represents the final state. When, after allojpperator fields in (7-45) have operated on the ket
the ket has changed to match the bra, and theren@reore operators left, only a number
sandwiched between the bra and ket, which weSgglbna. The bra and ket inner product =1, so we
are left with the numbeBgnapna as our transition amplitude (our associated S iMlatmponent).

Thus, where we express the spin and momenta ekplici
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