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Y Calabi-Yau 3-fold (real dimension 6) with involution ¢
If fix(c) admits a nowhere vanishing harmonic vector field, then . i
(Y x 5%)/{o) admits a metric with holonomy G.. Does Y admit a harmonic vector 2. ("Stability estimate”) Find C' > 0 with

These manifolds are needed in M-theory (a flavour of string theor - - llgcy — Gapproz|| < C - || Ricci(Gapproz)|]
' sty field with no zeros? g g
3. Classical fact (Hodge theory): ex. V € I'(T'Yg) that is gcoy-harmonic

Goal: prove one of the conjectural examples works! V — F (TY]R) : ACY(V) — 7 in same cohomology class as V

4. Find D > 0 with

Problem: Acy depends on the IV = VI < D-llgoy = Gumros

1. Find harmonic (unit norm) vector field V' € I'(TYgr) W.I.t. guppror With

V| > € everywhere.

Problem: only conjectural examples are known

Calabi-Yau manifold Y in CP° be (a small perturbation of) nOn-eXpl |C|t met”C QCY 5. Conclusion: if
Y, := {7 c CP° . (7) — 0 and (7) — ()} HRZC(gapprox)H <€ é« 11)
where p is degree 2 polynomial, ¢ is degree 4 polynomial. then
o : Y — Y the conjugation map, then “real locus” is V| > |V|=|V=V]|>e 61 A C.D=0
Vi = fiz(o) = {2 = (20: - 2) €Y : 20,..., 2 € R} v has no zeros! S
Y has two metrics:
dcy Gapproz (S€€ [2])

Calabi-Yau metric,  An approxima-

has Ricci(gcy) = tion of goy, has
0, no closed form ex- Ricci(gapproz) 7 O
pression known but small, very ex-

plicit formulae given

Y In orange,
Yr In green

~
A vector field V' on Yr which is harmonic with respect to g,r0.- It can The perturbed vector field VV on Y which is harmonic with respect to
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