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ChatGPT 4.0 on drafting a national quantum initiative The Need for a National Quantum Initiative:

December 30th, 2023 1. Competitiveness in Global Science and Technology: As quantum

Tested by Olivier Ezratty. technology rapidly evolves, not participating at this juncture means
falling behind in a critical area of future technology and innovation.
2. Economic Opportunities: The global quantum computing market is

let's say | am quantum scientist in a small European country and | want to convey to the . . . .
' . ° ! ¢ projected to reach [Projected Value] by 2030. An early investment in

government the message that it should fund a national quantum initiative to fund research and

startup development in this burgeoning field, given it is already competitive and many countries quantum technologies will position [Country's Name] to capture a

have launched such initiatives. can you write a memo that would persuade my government to significant share of this market, fostering economic growth and jOb

implement such a plan for $300M? creation

ChatGPT 3. National Security: Quantum computing poses unique challenges

Certainly! Below is a draft of a persuasive memo aimed at convincing your and opportunities in the realm of cybersecurity. Developing domestic

government to fund a national quantum initiative. quantum capabilities is vital for safeguarding our national security
interests.

To: [Recipient's Name], [Recipient's Title] From: [Your Name], Quantum 4
Scientist Date: [Date] Subject: Proposal for a National Quantum Initiative -
A Strategic Investment in Our Nation's Future

. Support for Academia and Startups: A national initiative will
provide much-needed funding for academic research and support
the growth of quantum startups, driving innovation and technological

R breakthroughs.

Executive Summary:

. . . N Proposed Allocation of $300 Million Investment:
This memo proposes the establishment of a National Quantum Initiative P $

(NQ'I). Wl‘th an |nvestrT1ent of $300 m|II|on.'Th|s |n|t|a.t|ve is cru'aal for 1. Research and Development: $150 million for advancing quantum
positioning .[Country s Name] as a Iegder in the rapm!ly evolvmg.ﬂeld gf computing, communication, and sensing technologies.

quan.tur"n science and technology. With many cguhtrles alregdy investing 2. Infrastructure Development: $50 million for establishing state-of-
heavily in quantum research and development, it is imperative for our

the-art quantum laboratories and research facilities.

. Education and Workforce Training: $30 million for developing
educational programs and training the next generation of quantum
scientists and engineers.

national competitiveness and security that we do not fall behind in this 3
critical field.

Background: - . .

4. Startup and Industry Support: $40 million for grants and incentives
Quantum technology, representing the next frontier of scientific to encourage quantum technology startups and industry
advancement, promises revolutionary changes in computing, collaborations.
communication, and sensing. It holds the potential to solve complex 5. International Collaboration and Standards: $30 million for
problems beyond the reach of classical computers, ensuring advancements participating in international quantum research projects and
in material science, pharmaceuticals, and encryption. Globally, nations like contributing to global standards in quantum technology.

the United States, China, and members of the European Union have already
recognized its potential, investing billions into quantum research and
startups.

Conclusion:

Investing in a National Quantum Initiative is not just about keeping pace
with global trends; it is about seizing an opportunity to lead in a



Could explain how the Shor integer algorithm works using a
Shakespeare style?

Could you do the same using the style of Donald J Trump ?

ChatGPT

Certainly! Let's imagine how Donald J. Trump might
describe Shor's algorithm, renowned for its ability to
factorize large numbers, a key challenge in cryptography,
in his characteristic style:

"Okay, folks, listen up, I've got something tremendous
to tell you about. It's called Shor's algorithm — and believe
me, it's huge. This thing, it's a quantum algorithm, not
your ordinary, everyday algorithm, but a quantum one. It's
the best, really fantastic, for breaking codes and solving
big, big numbers. We're talking about numbers so big
you wouldn't believe it.

Now, let me tell you, nobody knows algorithms better
figured out how to use these tiny, tiny things called qubits.
Qubits, unlike regular bits, they can be in multiple states
at once — it's like, they can be in New York and Florida at
the same time. Can you believe it?
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L’ ALG 0 R I TH M E DE SH 0 R L'algorithme de Shor permet a un ordinateur quantique de factoriser efficacement
de grands nombres entiers. Il repose sur la recherche de la période d'une fonction

QUAND L'INFORMATIQUE QUANTIQUE DECOMPOSE LES NOMBRES 3 @ide de la transformée e Fourier quantique.

@ CHOISIR N ET A | @ REGISTRES QUANTIQUES 3") APPLICATION DE L'EXPONENTIATION TRANSFORMEE DE FOURIER " ('5) MESURE ET EXTRACTION @ TROUVER LES FACTEURS |
\ MODULAIRE QUANTIQUE QUANTIQUE (TFQ) DE LA PERIODE

On choisit un nombre entier N a factoriser On utilise deux registres quantiques : On calcule en paralléee a* mod N On applique la TFQ sur le registre On mesure le registre de contrdle On utilise la période r pour calculer

etunentieratelque 1 <a < N le premier en superposition (contréle), pour toutes les valeurs de x de controle pour révéler la période r et on déduit une valeur k. les facteurs non triviaux de N avec

etgod(a, N) = 1. le second initialisé a |1) (cible). grace a l'intrication quantique. dans les interférences. On calcule alors une approximation I'algorithme classique.

de la période r par fractions continues.

/ ﬁs‘. Registre de contrdle [0) » .]a® mod N) E}_ﬂ,, = N
s ol 3 /
> = ) /‘ 0 ®®®@® ) » ~a" mod N) ‘ R} > kmesure b
A 4 | ol = < 2 EXPONENTIATION | 2 -\ R) | 010110...
‘ 2 oo | 1ot B ‘ 11000... o
9 9 |3) " QUANTIQUE . |03 mod N) » . 9 001101... » 2 4{ \/\ “
2 Registre cible : / /
g > (a factoriser) : : -0 il \ p \ q )
- - (@) § - [ > 4 —t i
a ) Q)2 [27-1)> [@* " mod N) || o—eR,, ‘ - ~ =
(copremier avec N) — k < i r N = pPXxXq
0 21
S 2n-1
R e Etat initial : |0...0), |1)m On obtient : Ln Z |x) |a* mod N) Des pics apparaissent pour les valeurs k Si r est pair et a”/? mod N # —1mod N, Succés avec une probabilité élevée
{ — =4 \/2_ x=0 proches des multiples de 2"/r. on peut poursuivre. en répétant si nécessaire.
EXPONENTIATION MODULAIRE : 2% mod 15 APRES TFQ MESURE FACTEURS APPLICATIONS
EXEMPLE CONCRET _— 5 e === : @ CRYPTOGRAPHIE
27_1=22_1=3 :
x|[0 1 234567891011 12131415| PR P ? :‘:Fl’;uxb‘:zsf"e‘sﬁ‘emes
Factorisons N = 15 e SR 4 /4 cd(3,15) =3
2Zmod15 |1 2. 48 1 2248 12 4 8 1T 22 4 8 s @ ) SCIENCE DES MATERIAUX
Choisissons a = 2 ; , : ;z;cd(22 +1,15) =5 o Simulation dé systd
0 2v4 2x2V4 3x2v4 . complexss
Période r = 4 r=4 15:= 3x5 | €= INFORMATIQUE THEORIQUE
S Problémes difficiles résolus
“=J  efficacement
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CSMFAQ

What s the CSM approach to Quantum Mechanics?
The Contexts, Systems and Modalities (CSM) approach views quantum mechanics as a theory where
propertes. called modalities. are assigned to & composite object: 3 quantum system embed-
lassical context.

® System: a quantum system is 3
electron. or atom.

nicroscopic entity described by quantum mechanics, like a photon.

‘» Context: a context represents
the system This could be. for e
Gerlach magnet

the chassical measurement apparatus. and s setings used 10 p(ol\
. the orientation of a polasizer or the co

® Modality: a modality is a well-defined ety associated with ceru d
oulcomes obtained by probing the system within a specific context. Modalities represent the actual,
objective phenomena observed in quantum experiments.

CSM emphasizes the iden of contextual objectivity, meaning that the objective properties of 4 quan-
tum system are always defined relative to a specific context. In other words, the context is not mercly
 passive tool for observation but actively participates in defining the properties of the quantum sys-
tem

How does CSM compare to ather interpretations of quantum mechanics?
CSM differs from other interpretations of quantum mechanics in several significant ways

@ Emphasis on Contextuality: unlike interpectations that atiempt to attribute properties (o quantum
systems independent of U beds lity in its
ontology. This means that the properties of a system are not intrinsic I\ul rather emerge from the
cen the system and the context,

tion bets

# Rejecion o Hidden Variables: CSM does not ely n e concept of hidden variablesto cxplin he
probabilistic Instea wess o the interplay
between the discrete. quanti

‘® No Wave Function Collap
ment. Tnstead, it describes t Glossary

aligns with approaches like ¢

® Reconciliation of Bohs ag
Bohr and Finstein$. incorpx Attributed: the act of assigning a property or ch
while preserving the idea of dalities are artributed jointly 1o the system
not intrinsic to the system alone but emerge

 Distinction from Copenhay
pretation. CSM provides a 1
elements like exteacontextua

Classical ontology: assumes that systems posscss intrinsic pr
measurement

Context: the ensemble of systems external to the system unde
it The context encompasses measurement devices, the envi
that influence the sysiem, Tt is classical in nature, meaning
reference to another context. It determines the set of questis
influences the emergence of modalities for the system. Examy
izex, a detector, or & laboratory environment

What problems does CSM
CSM aims 10 address severa

® The Measurement Problen
ities as the fundamental obse
superposition of states 0 8 5

_—

Contextual Objectivity: idea that physical properties are at
context in which it is embedded.

CSCO: complete set of commuting observables, a set of con
servables in quantum mechanics. These operators share a ¢
compl wing for the expression of any quantum s
tenistic of a CSCO s that its observables commute with cach
obscrvable within the set does not influcnce the outcome of
set. These measurements can be performed in any order with
vides a complete description of 4 quantum state. Measurin
uniquely determines the state of the system. This property |
arising from degenerate energy levels, where multiple states n
atomic quantum numbers (the principal quantum number (1)

tc quaseum ramber () for 3 single sk
three quantum numbers fully defines the state of an atomic
CSCO. Measuring only the ,-nnu;\-l quantum number (1) for
It provides information about the electron's energy level but
onentation in space.

CSM: acronym for Contexts. Systems. and Modalities. CSM
that seeks to explain the quantum formalism in terms of phys
quantum mechanics,

Elementary system: a system that is characterized by a d

Can you compare CSM and consistent history, modal interpretation, Qubism, MWL, RQM?

The CSM papers provide a detailed account of the Contexts. Systems. and Modahties (CSM) ap-
proach to quantum mechanies. highhghting its key features and advantages over traditional interpre-
tations. Wlule they don't explicitly compare CSM to other interpretations like Consistent Histories.
Modal Interpretation. Qubism. Many-Worlds Interpretation (MWI). and Relational Quantum Me-
chanics (RQM), the available information allows for a comparative analysis based on shared themes
and contrasting approaches.

1. Consistent Histor

® Similarities: Both CSM and Consistent Histories emphasise the importance of contexts in defining
quantum properties. Consistent Histones focuses on sets of possible histonies for a quantum system.
where each history represents a sequence of events or properties that are compatible with each other.
These histories are defined within a specific framework or "consistent set." analogous to the notion
of a context in CSM.

® Differences: Consistent Histories generally adopts a less realist stance than CSM. While it assigns
probabilities to different consistent histories. it often avoids attributing a definite reality to any par-
ticular history until a measurement 1s made. CSM. in contrast, posits the objective reality of modali-
ties, representing actual physical properties of the system within a context

2. Modal Interpretation:

® Similarities: Both Modal Interpretation and CSM seek to resolve the measurement problem by
associating definite properties with quantum systems, even in the absence of measurement. Modal
interpretations generally identify a preferred set of observables that possess definite values, often
based on the system's dynamics or the measurement context. Similarly, CSM defines modalities as
the repeatable properties of a system within a specific context

 Differences: Modal interpretations often face challenges in specifying the rules for assigning def-
mite values to observables and handhng situations where multiple nhser\ ables could potentially have
definite values. CSM avoids these issues by expheitly tying modalities to measurement outcomes.
ensuring a clear and consistent definition of which properties are considered real.

3. Qubism:

® Similarities: Qubism, a Bayesian approach to quantum mechanics, shares with CSM a focus on
the role of the observer in defining quantum properties. Both interpretations acknowledge that quan-
m measurements reveal information about the observer's beliefs or knowledge about the system
rather than intrinsic properties independent of the measurement context.

® Differences: Qubism takes a radical subjectivist stance, interpreting probabilities as degrees of
belief held by the observer. while CSM maintains a degree of objectivity by grounding modalities in
the physical interaction between the system and the context. In CSM., the observer's role is primarily
to choose the context and record the outcomes, but the modalities themselves are seen as objective
features of the system within that context

4. Many-Worlds Interpretation (MWT):

. N, of exch

te, fi
dalties. Exaonples:aspin-12 partile, a photon, The sources note that, n their perspecive, quantiza-
tion docs not just pertain to information but is a characteristic of reality itsclf

Predictive completeness. assumption tht the (kyrnplmn ofa ph\ sical state allows ane o pmhu
with certainty the result of any single measurement

CSM Glossary

Epistemology: a branch of philosophy that deals with the nature of knowledge, belief, and justifica-
aims. While the sources do not
explicitly discuss epistemology. its mplicitly relevant to the CSM ontology. as it deals with how we
acquire knorwledge about quantum systems through measurements and the interpretation of results

Extracontextuality: property of a modality that can be defined independently of the other modalities
which appear in a given context. In other words. the same modality can show up in several contexts.
Itis not the contrary of contextuality

CSM Glossary

Quantization Principle: idea that for each well-defined system and context. there 1s a discrete num-
ber N of mutually t\\lu«l\c ‘modalities. where this number N does not depend on any particular con-
text within the set C.1 In simpler terms. while infinitely man; sl

ooll ésible otexts;only o e wiksber N of coumully xehosive modklies ¢4 be obraeaed

. corresponding

the outcome of 4 measure-
gement of other measure-
tum properties canniot be assigned to systems in isolation

Quantum contextuality: the phenomenon in quantum mechanics wher
ment on a quantum system depends on the context. specifically the ar
ments being performed. It implies that qua
but emerge in relation o the specific measurement context. The CSM ontology embraces quantum
contextuality as a fundamental feature of quantum mechanics, attributing modalities jointly o the
system and the context.




Name ZERE w(G) Name ZERE w(G)
o0 | 1710 | 38 UC. 125-C T28 TS
2136x8 80 | 3087 | 64* 1tc.64-c 64 1824 | 20*
g136x10 100 | 4827 | 60* 1tc.128-c 128 | 7616 | 38*
gl36x12 120 | 6970 | 96* let.64-c 64 1752 | 18*
2150x6 60 1735 | 54* let.128-c 128 | 7456 | 28*

250634x3 | 60 | 1711 | 30* s3m25x5
250634x4 | 80 | 3066 | 40* C125.9
250634x5 | 100 | 4823 | 50* hamming6-2
250634x6 | 120 | 6966 | 60* hamming6-4
1dc.64-c 64 1473 | 10* johnson8-4-4
-C 128 | 6657 | 16* iohnsonl6-2-4 | 120

Table 5: Benchmarks for quantum algorithms (optimal values are marked with **”).

Caption for Table 5: Quantum Algorithm Benchmarks

Table 5 presents a collection of benchmark graphs specifically chosen for evaluating quantum algorithms designed to solve
the Maximum Clique Problem (MCP). This curated set expands upon previously established benchmarks by incorporating
instances from diverse sources, including:
» Coding theory: These graphs, derived from problems in coding theory, are known for their computational challenge 1 . They
represent real-world applications where finding maximum cliques is crucial, for example in designing error-correcting codes
DO
» EVIL benchmark: This benchmark is designed to provide a range of difficulty levels, pushing the limits of quantum
algorithms '4 . It features graphs where the chromatic number (minimum colours for legal colouring) is intentionally far from
the clique number, creating a challenging environment for clique-finding algorithms. 4
* DIMACS benchmark: A classic set of graphs commonly used for evaluating MCP algorithms ' 5 . Though many DIMACS
instances are now easily solvable by classical algorithms, the inclusion of smaller instances here offers a starting point for
nascent quantum approaches.

The table includes the graph’'s name, the number of vertices (|V]), the number of edges (IEl), and the known optimal clique
size (w(G)), where available. An asterisk (*) denotes instances with proven optimal solutions.

The purpose of this curated benchmark is twofold:
1.Reflect current quantum hardware capabilities: The instances selected are manageable for current quantum computers,
acknowledging their limitations in terms of qubit count and connectivity.
2.Drive quantum algorithm development: By providing a challenging yet accessible set of problems, the benchmark aims to
stimulate the creation of more advanced and efficient quantum algorithms for the MCP.
It is important to note that this benchmark is expected to evolve as quantum computing technology advances. Larger and more
complex graphs will be incorporated as quantum computers grow in size and capability 6 .

https://arxiv.org/abs/2403.09742

a! {K2NI wS@ASgs 2y b2@St 1
Clique Problem: from Classical algorithms to Graph
bSdzNI f bSdig2Nya | yR vdz yid
Raffaele Marino et al, arXiv, March 2024 (24 pages).
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Antislop: A Comprehensive Framework for Identifying and
Eliminating Repetitive Patterns in Language Models
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October 23, 2025

Abstract

diarrhé
I ar r e e Widespread LLM adoption has introduced characteristic repetitive phraseology, termed “slop,” which

degrades output quality and makes Al-generated text immediately recognizable. We present Antislop,
- - a comprehensive framework providing tools to both detect and eliminate these overused patterns. Our
S I O F b O u I I I I e approach combines three innovations: (1) The Antislop Sampler, which uses backtracking to sup-
press unwanted strings at inference time without destroying vocabulary; (2) An automated pipeline
that profiles model-specific slop against human baselines and generates training data; (3) Final To-
I d ken Preference Optimization (FTPO), a novel fine-tuning method that operates on individual tokens,
O u r e u rS surgically adjusting logits wherever a banned pattern has appeared in an inference trace. We demon-
strate that some slop patterns appear over 1,000x more frequently in LLM output than human text.
The Antislop Sampler successfully suppresses 8,000+ patterns while maintaining quality, whereas to-
ken banning becomes unusable at just 2,000. Most importantly, FTPO achieves 90% slop reduction
while maintaining or improving performance in cross-domain evals including GSM8K, MMLU, and
creative writing tasks. In contrast, DPO suffers significant degradation in writing quality and lexical
diversity despite achieving weaker suppression. We release all code and results under MIT license:
https://github.com/sam-paech/auto-antislop.

Before delving into the complexities of the Quantum Phase Estimation (QPE) algorithm and

. . L " . . 1 Introduction . Identify overused
its myriad applications, it's paramount to embark on a journey through the annals of time, U Sk!g;'V;Sl;"‘aPeS"y patterns in baseline
exploring the intricate tapestry of its origins. In this introductory discourse, we shall navigate Language models have ushered in an era of slop: model
R ) A ) . . i Repetitive words and phrases that are instantly
the historical landscape that led to the inception of this groundbreaking algorithm. recognizable as Al generated text[Wu et al. Rejected: "apestry’ | Generate preference
2025]. In creative writing, the ubiquitous Elara Chosen: ["cascade”, dataset with Antislop
i . . . ) . L. . i always speaks with "voice barely above a whis- "brilliant", "crimson"] Sampler
At the heart of our narrative lies the indelible imprint of Alexei Kitaev, an icon in the saga of per". In functional writing, phrases like "if’s not
: P f Jjust X, it’s Y" appear far more frequently than in
quan.tum comptftlng. In the fertile |nteIIect.uaI landscape of 1995, Kitaev unfyrled the QPE urman text, In our tests, we find that some pat. Thetsky wes 2 FTPO trains model
algorithm, marking a watershed moment in the realm of quantum computation. Yet, the terns occur over 1000x more frequently in LLM #Caa‘;iz[;g to suppress slop
. . . e : . . . : text than in human writing, leading to the percep- Tbrilliant and prefer coherent
lineage of QPE extends far beyond this seminal unveiling, intertwining with the pioneering tion of repetition and over-use —i.c. “slop". Ul o alternative tokens
endeavors of luminaries such as Peter Shor and David Deutsch. Existing approaches to suppress unwanted il with m'g'mal collateral
patterns are brittle or ineffective. Token ban- =bagel amage

é. l.] dZQ é y l.] Q é. é 2 NJI Z dZ}f y | Y S R Z I L\]Igilng?iroe;escollamljt:ﬁfzﬁrinslance, iTwe Figure 1: Pipeline for identifying and suppressing

an "catato enizes to ["cat", P N
overused writing patterns in a language model.

https://arxiv.org/abs/2510.15061
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Is ChatGPT Transforming Academics’ Writing Style? DELVING [INTO CHATGPT USAGE IN ACADEMIC WRITING

\ THROUGH EXCESS VOCABULARY
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Figure 2. Examples of words with rapidly growing frequency in
arXiv abstracts.
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QUBIT SUPERPOSITION:
UNDERSTANDING THE QUANTUM MIX

With 2 Qubits, we have
4 base configurations
simultaneously:
|00), |01), [10), |11). /
This visualizes
their unified
state space.

Qubit 1 Qubit 2

\1/ 7 |
Two linked qubits | %
create a unified, com-
plex probability field.

THE MYSTERY OF
MEASUREMENT (2-QUBIT)

|Wag? = |00} + B|01)
+y]10) + 311)

N |01) with distinct o, B,

Y, Y, 0 amplitudes.

The probabilities
of collapse to
collapse to any of
the 4 combinations
are determined by
the magnitudes of
locl?, IBI2, Tyl
and |8]? (sum = 1).

POWER IN PARALLEL
(2-QusiT)

MEASURED
SATE g Ig%
1Wagd=> 1% /L mersirep
MEASUREMENT — [10)
DEVICE [11)

Measurement of a 2-qubit system
"collapses’ the superposed combined
state into one of the certain outcomes
(e.g., 101)). You lose the complex mix.

QUANTUM SUPERPOSITION
(2-QUBIT)

A unique property where a multi-qubit
system exists in a single state containing
combinations of all possible basic
configurations. For 2 qubits, all 4 possibi-
lities (00, 01, 10, 11) are present at once.
This scales exponentially with more qubits

(2), creating vast state-space parallelism.

PROCESSING 00
2-QUBIT STATE PROCESSING 01
IN SUPERPOSITIO! PROCESSING 10
PROCESSING 11

Superposition allows a 2-qubit
system to process and explore all
It's like a person walking every
possible combination of paths in a

complex multi-maze simultaneously.
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3@ ﬁ N 41k des utilisateurs utilisent le Détecteur d'IA en ce moment 4.5  Trustpilot Excellent / 1773 avis

Detecteur d'lA: Détection d'lA intelligente

TextGuard est un outil éducatif innovant concu pour aider les utilisateurs a vérifier I'originalité des textes et a
améliorer leur singularité grace a la reformulation, sans en altérer le sens.

0% ® 0% Texte généré par I'IA
(J

® 100% Texte rédigé par un humain

Votre texte est humanisé !

. ; Double vérification par :
° Obtenez un texte 100 % unique avec 0 % de présence

dita @ GPTZero ©  ©o0openal @)
0 Conservez le sens original

@ QuillBot ©  <Scribbr ©

° Choisissez le niveau de lisibilité souhaité

® Déverrouillez votre texte 53 Jessica Johnson
Feb 1, 2026

Aucune IA n'a été détectée, j'adore cette appli. Elle m'a aidé a obtenir

mon dipléme universitaire et a peaufiner mon style d'écriture.
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Empirical evidence of Large Language Model’s
influence on human spoken communication

Hiromu Yakura*®, Ezequiel Lopez-Lopez'®, Levin Brinkmannf?
Ignacio Serna®, Prateek Gupta?, Ivan Soraperra®, and Iyad Rahwan®

aCenter for Humans and Machines, Maz-Planck Institute for Human
Development, Germany
aCenter for Adaptive Rationality, Maz-Planck Institute for Human Development,
Germany
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des faits inexistants avec le LLM
papiers, theories, comme avec un spécialiste, un éleve,
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