
Exercises Lecture 2, String Phenomenology

1. Find the massless spectrum of the E8×E8 heterotic string in the fermionic formulation.

2. Find the massless spectrum of the E8×E8 heterotic string in the bosonic formulation.

The even self-dual lattice Γ16 is the product of two 8-dimensional lattices of the form

Γ8 =

{
(n1, . . . , n8), (n1 +

1

2
, . . . , n8 +

1

2
) ‖ ni ∈ Z,

8∑
i=1

ni = even

}
.

3. Find the coordinates of the fixed points in the T6/Z3 orbifold.

4. Find the mode expansion for twisted bosonic coordinates that satisfy boundary condi-

tions

Zi(τ, σ + 2π) = e2iπviZi(τ, σ) +W i,

where W i is a complexified lattice vector.

5. Show, by using ζ function regularization or by introducing a cutoff, that

1

2

∞∑
n=0

(n+ v) = − 1

24
+

1

4
v(1− v).

Here 0 < v < 1.
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