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MOTIVATION

» String theory landscape:
vast number of flux vacua on CYs with large Hodge numbers

» Constraints on fluxes: L inFtheory: |
\ )((CY4) N 1 h3>1 ;
4

Integer quantization - %[@1 AG, =

Tadpole cancellation

» Tadpole conjecture: [Bena, Blsbick, Grafa, SL "20]

- (a:-costant) |

= Test conjecture for K3 X K3 with evolutionary algorithms
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THE PROBLEM

> Input data: even lattice A with inner product d € A* @ A*

(of indefinite signature)

» Search space: all matrices G € A @ A such that

GdG'd and G!dGd diagonalizable w/ non-negative eigenvalues

d has definite signature on all eigenspaces é
no root & € A orthogonal to a\A - |
AT .
] . T .;_,(_7/ Al
» Target: O . (A) = —mintr(GdG'd) =7 | |
2 G . \-/‘\.d .

: -try on K3 x K3: [Braun, Hebecker, Ludeling, Valandro ’08]
* A=HXK3,2)=(-E)® (~Ep)oUdUSU
. 0(G) = % G, N\ G, (tadpole charge)
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METHOD

» Global optimization problem on integer matrices

» Approach: Differential Evolution
(in Julia using BlackBoxOptim.jl [Feldt et al.] and bbsearch.jl [Blabick])

» Challenges:
large search space ~ gdim(A)”

each step: NP-hard problem (lattice reduction)

» Parameters:
population: 1000 - 10000,

runtime: few hours - multiple weeks

» Post-processing: local search (brute force) around minima



RESULTS

» Analyzed lattices of various dimensions

lattice A D =dim(A) | Quin(A) (found)
» Universal result: yeveu ° ’
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» Tadpole cancellation (on smooth K3 X K3):
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