
Contents 1981

1981-1

January 1: Harmonic oscillator H = w0b
∗b+

∑
k(wka

∗
kak + b∗γkak + a∗kγkb) and the Lee method.

January 3: Lee model.

January 8: Gauge theory over a Riemann surface.

January 9: Atiyah-Bott theory of Yang-Mills over Riemann surface.

January 10,11: Yang-Mills theory.

January 12: On S4 as a projective line bundle over the quaternions.

1981-2

January 13: Gauge theory with a matter field on R2 - abelian Higgs theory.

January 14-28: Inverse scattering theory, starting with a review of 1978 work.

1981-3

January 29-February 6: Review of J-matrices and KdV flows.

February 7,8,9: Hartree-Fock approximations in an interacting Fermi gas.

February 15,16: Mean field theory.

February 17: Derivation of van der Waals equation by Reif’s argument.

February 26: Many body formalism.

1981-4

February 27: Many body problem.

February 25,27: Review the classical gas: Z =
∑
n

1

n!

∫
Πn

1 z(qi)dqie
−βUn(q1,...,qn).

March 2: Quantum gas.

March 4: Notes on measures and generating functions.

March 5: Review Wiener-Khinchin.

March 7: Gaussian processees and Markov processes.

March 9: Poisson processes on the line.

March 11: Levy-Khinchin.

March 14: Return to mean field theory. Weiss theory.

March 18,20,22: Applying dominant term idea to ideal gas.

1981-5

July 5: Review the structure of rings like ⊕nH∗(BGn) for the symmetric groups and finite general
linear groups.

July 7: On the ring homomorphism K(X) → Homrings(⊕R(Σn)∨,K(X)). Green’s paper on
representations of Gn = GLn(Fq). On R(G).

July 8: On R(G) where G is a finite group.

July 9: Representations of G2.

1

http://www2.maths.ox.ac.uk/cmi/library/Quillen/Working_papers/quillen%201981/1981-1.pdf
http://www2.maths.ox.ac.uk/cmi/library/Quillen/Working_papers/quillen%201981/1981-2.pdf
http://www2.maths.ox.ac.uk/cmi/library/Quillen/Working_papers/quillen%201981/1981-3.pdf
http://www2.maths.ox.ac.uk/cmi/library/Quillen/Working_papers/quillen%201981/1981-4.pdf
http://www2.maths.ox.ac.uk/cmi/library/Quillen/Working_papers/quillen%201981/1981-5.pdf


July 10: On representations of Ga ×Gb.

July 11: Review of Hecke algebras.

July 13: Why Green’s multiplication is commutative.

July 15,16: On discrete series representations.

July 19: On representations of Gn = GLn(C). More on commutativity of the Green’s product.

July 27: Review of Deligne’s proof of the λiλj identities.

1981-6

August 16: Review of buildings and Lie groups.

August 19: On Atiyah’s Arbeitstagung talk on convexity and commuting Hamiltonians, including
a proof of a theorem of Kostant.

August 20,21: Proof of Kostant’s theorem for several special cases.

August 234: Counter-example showing T\Un/T 6= doubly stochastic matrices.

August 25: Review Ω(K) and Laurent polynomials where K is a compact connected Lie group.

Augusty 28: On the natural symplectic structure of Ω(K).

August 29: Kirillov setup.

August 30-September 4: Analysis of K = maps(φ : S1 → K) and χ = space of connections on
the bundle = maps(S1 → Lie(K )).

September 5: Analysis of a sign problem for the action of a group on a manifold.

September 6: Gauge theory on S1.

September 6,9: Representation theory of the gauge group.

September 10: Description of the irreducible representations of S1 n (Z× S1).

September 12,13: Representations of the gauge group associated to SU(2).

1981-7

September 14: More on the representations of the gauge group associated to SU(2). Jacobi’s

identity: Πn≥1(1 + qnx−1)Πn≥0(1 + qnx)Π∞i=1(1− qi) =
∑
n∈Z

q
n(n−1)

2 xn.

September 17: Kac-Moody Lie algebras.

September 18: Classification of homogeneous symplectic manifolds for a simply connected Lie
group.

September 20,21,22: Understanding the canonical extension of SLn(C[z.z−1]) given by the tame
symbol. Holomorphic function representation of the canonical commutation relations. Shake’s
theorem. Cocycle of the central extension of the symplectic group given by the unitary operations
preserving V .

September 24,25: On the metaplectic covering of SL2(R) using the real representation of p = 1
i
d
dx

and q = x on L2(R).

September 27,28: Simple calculations and questions for SL(F ) where F is a field.

October 1: On SL2(F ) where F is the Laurent series field F = C[[z]][z−1]. Loop algebras.

October 2: On the Kac-Moody Lie algebra which covers sl2[z, z−1].

October 4: Understanding the Kac-Weyl character formula for the loop algebras.
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1981-8

October 5: On finding a line bundle on K̃/T̃ where K= algebra of maps S2 → K, and K̃ is the
central extension.

October 6: Irreducible representations of SL2(R). Holomorphic representation of S̃L2(R). Ideas
about representations of loop groups. Is there an analogue of the metaplectic representation of
local fields like Qp?

October 7: Remarks on the group Map(S1, S1), Canonical central extension of SL2(C[z, z−1])
restricted to the subgroup isomporphic to Z× C∗.

October 8: On a central extension of SL2(F ) where F is the local field of Laurent series Fq([T ])
over a finite field Fq.

October 9: On the characteristic Kac modules. Remarks on representations of F = C[z, z−1] and
F ∗.

October 10: On central extensions of the Lie algebra F and the group F ∗.

October 11: Poisson summation formula amd compatibility of Heisenberg extensions of Z × S1

and R× R. Dilogarithms.

October 12: Atiyah’s L2 index theorem.

October 14: Remarks on the alternating pairing on maps S1 → C∗ given by the dilogarithm
pairing.

Ocotber 15: Vertex operators.

October 18: Kac-Frenchel formula for the vertex operator X(γ, z). Dual resonance modules.

October 21: More on vertex operators.

October 22: Vertex operators for coherent states.

October 29: A unified way to think about Kan’s GW functions, and bar and cobar operations in
rational homotopy theory. Return to vertex representation. Physics of gauge fields.

October 26: Gauge fields.

October 27: What is a joint representation of G , the gauge group, and χ the space of connections
and a torsor for Lie(G ).

October 28: Review proofs of periodicity and indices.

October 29: Quantization of the EM fields.

October 30: On understanding the Feynmann approach to the quantization of the EM theory.

1981-9

November 1: General remarks on quantizing objects in topology.

November 2: General Feynmann approach illustrted in one degree of freedom.

November 5: Connes pseudo-torus and a generalization.

November 6: Comment on constructing a type II algebra.

November 8: Connections between ζ functions, cohomology and K-theory.

November 9: Comments on finding a uniform viewpoint for K-theory with Adams operations and
Langlands theory with Hecke operators.

November 17,18: Return to studying instantons.

November 22,23: More on vertex operators.
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November 24,26: On constructing irreducible representations of a loop group as holomorphic
functions of a line bundle over an orbit.

November 27: On constructing sections of the canonical line bundle over the space of lattices.

November 28,29: Algebraic version of fermion Fock space.

November 30: Comment on constructing the central tame extension of GLn for local field and
number theoretic cases.

December 1,2: Foch space and scattering theory.

1981-10

December 4,5,6: Abstract algebra associated to Foch space calculation.

December 7: Japanese solution to the Riemann-Hilbert problem.

December 9,10: Representations of central extensions of a Lie algebra.

December 12: Review KdV equation.

December 14,15: Computing | < 0|S̃|0 > | for S : S1 → S1,

December 16,17: Factorization of the S-matrix. Marchenko equation method.

December 20: Marchenko equation with bound states.

December 25,26: Review analysis of
d

dx

(
u1
u2

)
=

(
ik p
p̃ −ik

)(
u1
u2

)
where p, p̃ decay fast as

|x| → ∞.

December 29: On [−∂2x + q]u = k2u in the case where there is no reflection.

December 31: On soliton solutions of the KdV equation.
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