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• Single-electron Hamiltonian

• Treat in-plane magnetic field in first-order perturbation

• Single-hole Hamiltonian

• Total exciton Hamiltonian in the basis

• Exciton eigenvalue equation

• Decouple to 1 equation, solve self-consistently

4



Results

5



Results

5



Results

5



Results

5



Results

5



Results

5



Results

5



Results

5



Results

5



Results

5



Summary and conclusions

6



Summary and conclusions

• Perpendicular magnetic field

6



Summary and conclusions

• Perpendicular magnetic field

6

Valley Zeeman effect



Summary and conclusions

• Perpendicular magnetic field

• Parallel magnetic field

6

Valley Zeeman effect



Summary and conclusions

• Perpendicular magnetic field

• Parallel magnetic field

6

Valley Zeeman effect

Brightening of dark excitons



Summary and conclusions

• Perpendicular magnetic field

• Parallel magnetic field

• Tilted magnetic field

6

Valley Zeeman effect

Brightening of dark excitons



Summary and conclusions

• Perpendicular magnetic field

• Parallel magnetic field

• Tilted magnetic field

6

Valley Zeeman effect

Brightening of dark excitons

Valley Zeeman effect of brightened dark excitons



Summary and conclusions

• Perpendicular magnetic field

• Parallel magnetic field

• Tilted magnetic field

6

Valley Zeeman effect

Brightening of dark excitons

Valley Zeeman effect of brightened dark excitons

Twice as large as valley Zeeman effect of bright
excitons in the case of A excitons in tungsten-based
TMDs


