
Ri
hard Taylor (Harvard University, Cambridge MA, USA)The Sato-Tate 
onje
tureAbstra
t: Mu
h attention has been paid to the 
ounting of the number ofsolutions to polynomial 
ongruen
es, i.e. the number of solutions to the poly-nomial equations in the integers modulo m for some m. Some of the hardestquestions involve �xing the equation(s) and letting the modulus m vary overprime numbers. In this 
ase one 
an ask for an algorithm whi
h given themodulus m predi
ts the number of solutions (re
ipro
ity laws) or about thedistribution of the number of solutions as m varies (density theorems). Thetwo sorts of questions are not surprisingly related. Re
ipro
ity laws go ba
k toGauss' 
elebrated law of quadrati
 re
ipro
ity and density theorems to Diri
h-let's theorem on primes in an arithmeti
 progression. Until re
ently almostall the results known 
on
erned a single polynomial in one variable. FollowingWiles' breakthrough in the early 90's, mu
h progress has been made on more
ompli
ated re
ipro
ity laws like the Shimura-Taniyama 
onje
ture on ellipti

urves (a single 
ubi
 equation in two variables). In this talk I will dis
uss theSato-Tate 
onje
ture, whi
h has re
ently been proved in many 
ases. This isa density theorem for ellipti
 
urves. Interestingly its proof involves provingre
ipro
ity theorems for equations in arbitrarily many variables. I will des
ribethe 
onje
ture and try to pla
e it in a more general 
ontext. I will then indi
atesome of the ideas involved in its proof.
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