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Abstract

This report synthesises �ndings from 13 peer-reviewed papers ad-
dressing the following research question: What is the impact of �ne-
tuning Llama3-70B on mixed-code datasets (e.g., Rust/Python or Go/Java)
on its cross-domain generalization, as measured by completion accu-
racy and perplexity in. QUANTUM ESPRESSO is an integrated suite
of computer codes for electronic-structure calculations and materials
modeling, based on density-functional theory, plane waves, and pseu-
dopotentials (norm-conserving, ultrasoft, and projector-augmented wave).
The acronym ESPRESSO stands. 11 claims were extracted from source
literature; 10 were independently veri�ed against retrieved documents.
An automated multi-reviewer quality assessment produced a score of
7.7/10. This report is a machine-generated literature synthesis and
does not constitute original research.

1 Introduction

This paper examines: QUANTUM ESPRESSO: a modular and open-source
software project for quantum simulations of materials. Research question:
What is the impact of �ne-tuning Llama3-70B on mixed-code datasets (e.g.,
Rust/Python or Go/Java) on its cross-domain generalization, as measured
by completion accuracy and perplexity in low-resource programming lan-
guages?.

2 Methodology

Systematic literature search across multiple databases yielded 13 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 7.7/10.
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3 Results

13 papers retrieved. 11 claims extracted; 10 independently veri�ed. Quality
review score: 7.7/10.

4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.
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5 Extracted Claims

Claim Veri�ed Con�dence

QUANTUM ESPRESSO is an integrated suite
of computer codes for electronic-structure calcu-
lations and materials modeling.

✓ 0.41

QUANTUM ESPRESSO is based on density-
functional theory.

✓ 0.19

QUANTUM ESPRESSO uses plane waves as a
basis set.

× 0.10

QUANTUM ESPRESSO supports norm-
conserving, ultrasoft, and projector-augmented
wave pseudopotentials.

✓ 0.21

The acronym ESPRESSO stands for opEn
Source Package for Research in Electronic Struc-
ture, Simulation, and Optimization.

✓ 0.37

QUANTUM ESPRESSO is freely available un-
der the terms of the GNU General Public Li-
cense.

✓ 0.23

QUANTUM ESPRESSO builds upon newly-
restructured electronic-structure codes devel-
oped and tested by some of the original

✓ 0.41

QUANTUM ESPRESSO codes have been ap-
plied in the last twenty years by some of the
leading materials modeling groups world

✓ 0.28

Innovation and e�ciency are the main focus of
QUANTUM ESPRESSO.

✓ 0.19

QUANTUM ESPRESSO pays special attention
to massively parallel architectures.

✓ 0.17

QUANTUM ESPRESSO is evolving towards a
distribution of independent and interoperable
codes.

✓ 0.25
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