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- Example: AdS-CFT
Gravity Quantum Field Theory
d+1 dimensions H d dimensions

Notable Case: Type IIB String Theory and N=4 SYM (3+1 d)
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‘Why haven’t we solve this?

- "Matrix” in matrix quantum mechanics
-H="Tr (P)% + P% + X2+ Y’ — gz[X, Y]2), where X and Y are SU(N) matrices;

- Emergent gravity usually happens in the large N and strong coupling.

- Analytical Methods:
- Fail at strong coupling.

- Traditional Methods:

- ED: Hilbert space grows exponentially with N; Quantum
States

- Bootstrap: Hilbert space grows factorially with N;

Quantum States

- Monte-Carlo: Sign-Problem;

- Traditional ansatz-based methods aren’t expressive enough.

- New Method:

- Neural Network based ansatz.
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Neural Quantum States (NQS)

IDEA: Treat the wavefunction as a high-dimensional function that maps the degrees ot freedom

to the probability amplitudes and then approximate that function by a neural network.

- Example: Multi-layer perceptron (MLP)
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- Direct access to
the wavefunction
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‘Goals & Objectives

Objectives:

1) Develop a new efficient machinery for computing quantum states ot strongly interactive many-body;
2) Test gauge-gravity duality by measuring observables in the BMN/BFSS models;

3) Use similar machine learning techniques to study the polarised IKKT;

4) Investigate which properties of MQM are relevant for the emergence of a the emergence of a

gravitational description, e.g. “Is supersymmetry essential?”;

5)Create a public database with trained NQS as open-source models.
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~_Bosonic Matrix Model (Only Bosons)

3) Fermionic Sector

~__Mini-BMN (2 Bosons, 1 fermion)

4) Degeneracy and Excited States

- Minimal-BMN (3 bosons, 2 fermion)
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- Measure observables in the groundstate and compare the results with the predictions

from the gravitational dual.
- Investigate the relevance of each microscopic property in the emergence of the gravitational dual.
- Should time allow, adapt the NN to measure scattering amplitudes in the BFSS.

- Should time allow, adapt the NN to find the GS at finite temperature with the goal of finding the
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1) IKKT

- Compute the distribution of physical observables.

- Understand the mechanism that gives rise to the emergent 10D geometry.
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