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The research goal
and motivation

Design and implement a novel quantum
encoding of molecular systems, specifically
tailored and optimised for integration with
quantum machine learning (QML).

e These representations are intended to
enhance the expressive capacity, noise
tolerance, entanglement utilisation, and
overall resource efficiency of quantum
machine learning




Summary of the plan of study

Study Years Exams -
Planned Completed
I (2025/2026) | 2 1
IT (2026/2027) 2 0
11 (2027/2028) | O 0
IV (2028/2029) | O 0
Total: 4 1

Conference Participation

Publications

Study Years International * National * With Impact Factor * Without Impact Factor °
Plan Done Plan | Done | Plan | Done ° | Status ' | Plan | Done ° | Status '

I (2025/2026) 0 0 1 0 0 0 - 0 0 -

IT (2026/2027) 1 0 0 0 1 0 - 0 0 -

1T (2027/2028) 1 0 0 0 1 0 - 0 0 -

IV (2028/2029) 0 0 0 0 0 0 - 0 0 -

Total: 2 0 1 0 2 0 0 0

Exams 2025/2026 (Semester I)

Plan Completed Status

Machine Learning (2026 y. T quarter) | Machine Learning (2026 y. T quarter) | Passed




Summary of the plan of study

Publication’s title

Fulfilment period
From To

Notes

Review and analysis of scien-
tific research related with the
theme of doctoral thesis (in
Lithuania and abroad):

1.1.

Quantum Computing Fundamen-
tals: Grasping quantum principles
(superposition, entanglement), es-
sential algorithms, and famil-
iarizing with quantum hardware
(superconducting qubits, trapped
ions, annealers)

2025 y. IV quarter 2026 y. I quarter

Done

1.2.

Focused Literature Review: Core
Methodologies Conducting a com-
prehensive review of Quantum
Generative Models (e.g., GANS,
Diffusion Models, VAEs) and ad-
vanced molecular encoding strate-
gies to identify key opportunities.

2025 y. IV quarter 2026 y. I quarter

A review paper has been drafted
and is presently in the final revi-
sion stage with the supervisor; it is
nearing the formal submission pro-
cess




Summary of the plan of study

No.

Publication’s title

Fulfilment period

From

To

Notes

1.3.

Problem Formulation: Phase 1
Generate a portfolio of radical hy-
potheses by mining analogies from
out of the box paper in the field.

2026 y. I quarter

2026 y. II quarter

A  foundational framework in-
tegrating Generative Adversarial
Networks (GANs) and hybrid
quantum-classical networks has
been established based on the lit-
erature, thereby facilitating com-
prehensive empirical validation in
subsequent research stages. Cru-
cially, the systematic identification
of existing research gaps and lim-
itations within the field has pro-
vided a robust basis for the for-
mulation of a rigorous research
hypothesis. To date, all project
milestones have been successfully
achieved; consequently, current ef-
forts are focused on the problem
formulation phase, in strict ac-
cordance with the established re-
search plan.




State of the Art Review

e Discriminative, generative, and optimization-
based quantum models

e Quantum molecular representations strategies.

e Hbrid quantum-classical strategies to bypass
hardware limitations like noise, limited qubit
counts, and barren plateaus.

e Platforms and constrains

e Future directions




Scientific results

-

$Boh

REAL MOLECULES | -

(tox21 Dataset)

TRAINING PHASE

(Optimize G & D)

L L L R R .

&/

HYBRID

\ / DISCRIMINATOR (D)

INFERENCE PHASE

(Generating Molecules)

SYSTEM OUTPUT

P eB SP
(5. s X0

GENERATED TRAINED FINAL GENERATED MOLECULES
NOISE | |GENERATOR(c)| CENERATED MR TM@er | GMiEssp
GRAPH
TRAINING PHASE INFERENCE PHASE
(Optimize G, D & D) (Generating Molecules)
H HO OH
B . -
ne” NWH. BN v HB—OH  HB—NH,
2 HZB NH2 H

STEP A: Classical Graph Processing (GCN)
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STEP B: Classical Feature Refinement
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Scientific results
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Work plan for the next semester.

» Phase 1 (2026, I-1I quarter): Generate a portfolio of radical hy potheses
by mining analogies from out of the box papers in the f ield.

» Phase 2 (2026, II-III quarter): Kill bad ideas fast. Subject top hypotheses
to time-boxed validation tests using toy model simula tions and pre-defined
performance metrics.

- Phase 3 (2026, IV quarter): Synthesize sprint results into a single,
validated research problem with a clear roadmap and risk assess ment

4° Quarter of 2026:
e Present research results at a national scientific conference.
« Participate in an international summer/winter school for PhD students



Acknowledgments and Q&A

“Hinc itur ad astra”
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