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INTRODUCTION 

These lectures are intended to provide an elementary 

introduction to the theory of weak interactions, particularly . 
as it pertains to phenomena studied in Fermilab experiments. 

High-energy neutrino scattering is emphasized, whereas the 

voluminous literature on nuclear B-decay (a principal concern 

of the adolescence.of the subject) is utterly neglected. The 

newly-discovered neutral currents are treated at some length, 

and I discuss (but only operationally) such conjectural 

entities es the intermediate bosdns. Unified (gauge) theories 

of weak and electromagnetic interactions lurk near at hand. 

I place a high premium on carrying through calculations. 

For all the subtle and beautiful concepts in which modern 

gauge field theories abound, the low-order (tree) diagrams 

for processes of practical and pedagogical interest lie 

within the computational ability of all. Consequently, I 

will perform calculations in detail instead of merely quoting 

results. 

There exist numerous introductions to the subject which 

are of a high pedagogical standard. I am partial to those 

that served as my introduction: 

E.D. Cornoins, Weak Interactions(New York: McGraw- 

Hill, 1973). 

L.B. Okun', Weak Interaction of Elementary Particles , 

(Oxford: Pergamon, 1965). 
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J.D. Jackson, in Elementary Particle Physics and 

Field Theory, vol. 1 of the 1962 brandeis Summer Institute 

Lectures, ed. K.W. Ford (New York: Benjamin, 19631, p. 263. 

There is also the encyclopedic treatise, Theory of Weak 

Interactions in Particle Physics, by R.E. Marshak, Riazuddin, 

and C.P. Ryan (New York: Wiley-Interscience, 1969). Regrettably, 

all these works predate the recent renascence of interest in 

weak-interaction phenomena inspired by experiments with high- 

energy neutrino bgams at CERN, ANL, BNL, and Fermilab. I 

shall therefore try to concentrate on new phenomena and leave 

to the textbooks extended discussions of the oid. 
Two shortcomings of lectures by an amateur are easy to 

foresee and difficult to eliminate. The first is the inevitable 
. 

lack of the sort of perspective which an expert would bring 

to the subject. Second, my innocence of the literature means 

that useful and deserved citations to original work may be too 

frequently overlooked. For these defects I must ask the 

reader's indulgence. Credit for any.evidence of good taste 

and insight ‘must go tb Ben Lee and especially Helen Quinn, 

who have given me the benefit of their experience in many 

cowersa tions. 

The lectures have been confined almost exclusively to 

the weak interactions of leptons. The very interesting 

practical case of neutrino scattering on nucleons can be 

treated, at least I" the parton model, by tran?;cript:ion of the 
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results presented here. In a perfect world, &at transcription 

would have been included in these lectures. However, a 

workmanlike treatment would have required roughly doubling 

the length of these notes. I have excused myself from this 

effort on the ground that much of the material to be covered 

can be found elsewhere. 

. 
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