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a text for a seminar or a reading text for graduate students with 
some background in analytic number theory. 
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INTRODUCTION 

Like a newspaper's headline, a Conference Proceeding can cap­
ture a moment in the history of science and thought. As if read­
ing old newsprint, you will enter that moment as a time traveler. 
But, you travel in time without the context or ties to the newspa­
per's moment, though the context gives meaning to the newspaper's 
words—turns two dimensional pictures to three dimensional lives. 

Geometrical methods in theoretical physics presents us with pro­
ceedings from a conference in Como, the country was Italy, the 
time was late summer, two years ago. Read it as newsprint; it 
reports of events in mathematical physics, excitement that dates 
from those summers ago. But, for most of you readers, the context 
is missing, so I will provide a taste in the space that's allotted, for 
with no context, these proceedings can be dusty and dry. 

Geometrical physics can be traced back to Einstein and ideas 
that were born seven decades ago. He taught us to think of space-
time together, one geometrical object—not abstract points. Space-
time is a manifold, locally Euclidean, but curved in the large and in 
the four directions of space and time. This curvature we humans 
interpret as gravity—that most mundane of forces that holds us 
to Earth. Einstein taught that not only do we feel the curving, 
but the curvature feels us too. Einstein's Equation equates a part 
of that curving to the energy of the matter that sits in the space. 
Mathematically put: 

Ricci Curvature - 1 / 2 - Scalar curvature = Stress Energy. 

Tests have been done which confirm Einstein's equations. 
While Einstein pursued his theory of space-time, physics ex­

perienced an unprecedented upheaval, the birth of the quantum 
mechanical view. According to the laws of quantum mechanics, 
an isolated physical system (an atom, for example, or the whole 
universe for another) is (loosely) described in the following way: A 
complex vector space V must first be proposed, and V must have 
an inner product: ( , ) . This inner product must be hermitian 
and positive too. (Hermitian requires that (c • y/, (/>) = c* • (y/, <j>) 
and {y/, c • <j)) = c • (y/, (f>) for all complex numbers c and vectors 
y/ and (/> in V. Positivity requires that (</>, <f>) is positive unless 
0 = 0.) 

The possible states of the (isolated) system should each be as­
signed a complex line in V. And, each performable measurement 
of the system should be assigned a selfadjoint operator on V. (An 


