
28 Q. Li

In the case n = 2, Conjecture 10.4 is shown by Deroin and Tholozan in [15].
In the case n ≥ 3, even the integrated version of Conjecture 10.4 remains open.

Conjecture 10.5. Inside each Hitchin fiber of MHiggs(SL(n,C)), the maximum of the Morse
function (energy) occurs exactly at the image of the Hitchin section.

If Conjecture 10.5 holds, one can define the Hitchin section intrinsically as the only maxi-
mum of the Morse function inside each Hitchin fiber instead of the explicit construction in the
form (3.1).

In the end of this section, let’s explain Conjectures 10.3 and 10.4 in terms of the following
picture:

In the above picture, for the point A ∈ MHiggs(SL(n,C)), one can immediately determine
the point B to be the limit of the C∗-flow t · A as t→ 0 in the nilpotent cone and the point C
to be the intersection point of the Hitchin fiber containing A and the Hitchin section. Then
Conjectures 10.3 and 10.4 say that the energy densities of the corresponding harmonic maps
fA, fB, fC : Σ̃→ N satisfy

e(fB) < e(fA) < e(fC).
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