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Abstract

This research article examines the profound implications of Neuralink’s brain-computer
interface (BCl) technology on religious and psychological experiences. As BCls advance
toward direct neural interfacing, they present unprecedented opportunities and challenges for
human spirituality, cognition, and self-understanding. Drawing on interdisciplinary research, we
investigate the potential for technologically-mediated spiritual experiences and their impact
on traditional religious practices and institutions. The study explores ethical considerations
surrounding cognitive liberty, mental privacy, and the authenticity of BCl-induced experiences.
Key findings indicate that BCls could potentially induce or enhance altered states of
consciousness associated with spiritual experiences, augment meditation practices, and redefine
religious rituals. However, these capabilities raise significant ethical concems, including issues
of cognitive manipulation and equitable access. The research also highlights potential shifts
in religious authority structures and the emergence of new techno-spiritual philosophies. By
analyzing the societal and cultural impacts of widespread BCl adoption, this study provides a
nuanced understanding of how Neuralink’s technology may reshape the landscape of human
consciousness and spirituality. The article contributes to the critical dialogue on the future of
religious and psychological experiences in an era of advancing neurotechnology, balancing the
transformative potential of BCls with careful consideration of their ethical implications and
philosophical ramifications.

Keywords: Neuralink; brain-computer interfaces; religious experience; consciousness;
neurotheology; cognitive enhancement; neuroethics; transhumanism

I. Introduction

he rapid advancement of brain-computer interface (BCl) tech-
nology, spearheaded by companies like Neuralink, stands
poised to revolutionize not only medical treatments and hu-
man-computer interaction but also the very nature of human psycho-
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logical and spiritual experiences.” Founded by entrepreneur Elon Musk
in 2016, Neuralink aims to develop high-bandwidth brain-machine in-
terfaces that could potentially alter the fundamental ways in which hu-
mans perceive reality, process information, and engage with concepts
of consciousness and spirituality.” As these technologies progress from
treating neurological disorders to potentially enhancing human cog-
nitive capabilities, they raise profound questions about the nature of
religious experience,? the boundaries of human consciousness, and the
ethical implications of technologically mediated spiritual states.*

a. The potential impact on religious and psychological experiences

The intersection of neurotechnology and religious experience represents
a frontier that challenges long-held beliefs about the nature of conscious-
ness, free will, and the human soul.> As Neuralink and similar companies
push the boundaries of what is possible in brain-machine symbiosis, we
are compelled to consider how these advancements might reshape our
understanding of transcendent experiences, alter traditional religious
practices, and potentially give rise to entirely new forms of techno-spir-
ituality.® This article explores the potential impacts of Neuralink’s BCI
technology on religious and psychological experiences, examining both
the promising possibilities and the ethical concerns that arise when the
realm of the sacred intersects with cutting-edge neurotechnology.

b. Importance and relevance of the topic

The implications of this technology extend far beyond the medical realm,
potentially transforming how individuals experience altered states of
consciousness, engage in spiritual practices, and conceptualize their rela-

' Ajit Venniyoor, “Neuralink and Brain-Computer Interface — Exciting Times for Artificial Intel-
ligence,” South Asian Journal of Cancer 13, no. 1(2024): 63-65.

2 Elon Musk and Neuralink, “An Integrated Brain-Machine Interface Platform with Thousands of
Channels,” Journal of Medical Internet Research 21, no. 10 (2019): 1-14.

3 See Richard Swinburne and Vasileios Meichanetsidis, “Proofs for the Existence of God: A Discus-
sion with Richard Swinburne,” Conatus — Journal of Philosophy 9, no. 2 (2024): 307ff.

4 Khader I. Alkhouri, “The Role of Artificial Intelligence in the Study of the Psychology of Re-
ligion,” Religions 15, no. 3 (2024): 1-27.

> Christoph Bublitz, “Neurotechnologies and Human Rights: Restating and Reaffirming the
Multi-Layered Protection of the Person,” The International Journal of Human Rights 28, no. 5
(2024): 782-807.

¢ A. Newberg and E. D’Aquili, “The Neuropsychology of Religious and Spiritual Experience,”
Journal of Consciousness Studies 7, no. 11-12 (2000): 251-266.
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tionship with the divine or transcendent.” As we stand on the brink of this
neurotechnological revolution, it becomes crucial to engage in thought-
ful dialogue about the philosophical, ethical, and societal ramifications
of BCls in the context of religious and psychological experiences.®

Il. Background on Neuralink’s BC| technology

Neuralink’s brain-computer interface technology represents a signifi-
cant leap forward in the field of neurotechnology.’ At its core, the
Neuralink system consists of ultra-thin, flexible electrode “threads”
that can be surgically implanted into the brain to record and stimu-
late neural activity. These threads, each thinner than a human hair, are
connected to a small implantable device that processes and wirelessly
transmits neural signals to external devices.™

a. Recent developments and human trials

Recent years have seen significant advancements in the field of
Brain-Computer Interfaces (BCls) and their integration with Artificial
Intelligence (Al), bringing us closer to realizing the potential of this
groundbreaking technology. Several key developments and human tri-
als have marked important milestones in this rapidly evolving field.

Neuralink, the company founded by Elon Musk, has been at the
forefront of BCl development. In 2022, Neuralink announced that it
had submitted paperwork to the U.S. Food and Drug Administration
(FDA) to begin human trials of its brain implant.” This move followed
successful animal trials, including a demonstration of a monkey playing
the video game Pong using only its mind.™

In parallel, other research groups have made significant strides. In
2021, researchers at Stanford University reported a breakthrough in

7 Gabriel Fernandez Borsot, “Spirituality and Technology: A Threefold Philosophical Reflec-
tion,” Journal of Religion & Science 58, no. 1(2023): 6-22.

8 Rafael Yuste et al., “Four Ethical Priorities for Neurotechnologies and Al,” Nature 551
(2017): 159-163.

? Mujiba Shaima et al., “Elon Musk’s Neuralink Brain Chip: A Review on ‘Brain-Reading’ De-
vice,” Journal of Computer Science and Technology Studies 6, no. 1(2024): 200-203.

0 Musk and Neuralink.

" Ashley Capoot, “Elon Musk Shows Off Updates to His Brain Chips and Says He’s Going to
Install One in Himself When They Are Ready,” CNBC, December 1, 2022, https://www.cnbc.
com/2022/12/01/elon-musks-neuralink-makes-big-claims-but-experts-are-skeptical-.html.

2 Neuralink, “Monkey MindPong,” YouTube, April 8, 2021, https://www.youtube.
com/ watch?v=rsCul 1sp4hQ.

[11]
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BCl technology, demonstrating a system that allowed a paralyzed in-
dividual to write on a computer screen by imagining handwriting move-
ments." This study showcased the potential of Al in decoding complex
neural signals and translating them into meaningful outputs.

Another notable advancement came from a team at the University
of California, San Francisco. They developed a neuroprosthesis that
successfully translated attempted speech into text in real-time for a
paralyzed individual.™ This study highlighted the potential of BCls in
restoring communication abilities to those with severe motor impair-
ments.

In the realm of non-invasive BCls, researchers at Carnegie Mellon
University demonstrated a system that allowed users to mentally con-
trol a robotic arm to perform complex manipulation tasks.' This study
underscored the potential of non-invasive BCls in providing intuitive
control of external devices.

As research continues to progress, the ethical and regulatory land-
scape is also evolving. In 2021, Chile became the first country to pass
a “neurorights” law, aimed at protecting mental privacy and integrity
in the face of advancing neurotechnology. This legislative action un-
derscores the growing recognition of the potential impacts of BCI and
Al technologies on fundamental human rights and privacy.

While these advancements are promising, challenges remain in im-
proving the longevity of implanted devices, enhancing signal resolu-
tion, and developing more sophisticated Al algorithms for interpreting
neural signals. Nevertheless, the rapid pace of progress in this field
suggests that the convergence of BCls and Al will continue to push the
boundaries of human-machine interaction in the coming years.

b. Current capabilities and medical applications

The current iteration of Neuralink’s device, known as the Link, con-
tains over 3,000 electrodes distributed across 96 threads, allowing for
high-resolution recording of brain activity across large areas of the cor-

'3 Francis R Willett et al., “High-Performance Brain-to-Text Communication via Handwriting,”
Nature 593 (202 1): 249-254.

4 David A. Moses et al., “Neuroprosthesis for Decoding Speech in a Paralyzed Person with Anar-
thria,” The New England Journal of Medicine 385, no. 3 (2021): 217-227.

> Andrew B. Schwartz, “Movement: How the Brain Communicates with the World,” Cell 164,
no. 6 (2016): 1122-1135.

'¢ Alejandra Zufiiga Fajuri et al., “Chapter Seven - Neurorights in Chile: Between Neuroscience
and Legal Science,” in Developments in Neuroethics and Bioethics, vol. 4, ed. Martin Hevia,
165-179 (Academic Press, 202 1).
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tex. This represents a dramatic increase in the number of neural chan-
nels that can be simultaneously monitored compared to existing BCl
systems. The implantation process is performed by a custom-built sur-
gical robot, designed to insert the electrode threads with micron-level
precision while minimizing tissue damage."

While Neuralink’s initial focus has been on medical applications,
such as treating neurological disorders and restoring sensorimotor
function in individuals with paralysis, the company’s long-term vision
is far more ambitious.' Elon Musk has articulated a future where BCls
could enhance human cognitive abilities, enable direct brain-to-brain
communication, and even achieve a form of “symbiosis with artificial
intelligence.”" This vision aligns with broader trends in the field of neu-
ral interfaces, which have already demonstrated remarkable successes
in medical contexts, such as treating Parkinson’s disease and restoring
hearing function through cochlear implants.?

The data processing capabilities of Neuralink’s system are equal-
ly impressive. The implanted chip contains custom-designed applica-
tion-specific integrated circuits (ASICs) that can process neural signals
in real-time, using advanced signal processing and machine learning al-
gorithms to decode complex patterns of brain activity.?' This on-board
processing capability is crucial for enabling high-bandwidth, low-laten-
cy communication between the brain and external devices.?

c. Recent developments and human trials

In early 2024, Neuralink announced a significant milestone with the
successful implantation of its device in the first human subject. Ac-
cording to reports, this individual was able to control a computer cur-
sor and play online chess using only their thoughts, demonstrating the
potential for BCls to restore communication and control capabilities

7 Musk and Neuralink.

'8 Leigh R. Hochberg et al., “Neuronal Ensemble Control of Prosthetic Devices by a Human
with Tetraplegia,” Nature 442 (2006): 164-171.

' Musk and Neuralink.

20 Matthew D. Johnson et al., “Neuromodulation for Brain Disorders: Challenges and Opportunities,”
IEEE Transactions on Bio-Medical Engineering 60, no. 3 (2013): 610-624.

21 Musk and Neuralink.

22 Bingzhao Zhu et al., “Closed-Loop Neural Prostheses with On-Chip Intelligence: A Review
and a Low-Latency Machine Learning Model for Brain State Detection,” IEEE Transactions on
Biomedical Circuits and Systems 15, no. 5 (2021): 877-897.
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in people with severe motor impairments.?®> While this achievement is
promising, it is important to note that brain-controlled cursor move-
ment is not unprecedented in the field of BCls, and the full capabilities
and long-term effects of Neuralink’s technology remain to be seen.?*

d. Potential future applications and Neuralink’s long-term vision

As Neuralink continues to refine its technology, the potential applica-
tions extend far beyond medical treatments. The high-bandwidth, bidi-
rectional communication between the brain and external devices opens
up possibilities for enhancing memory, accelerating learning, and even
expanding sensory perception beyond normal human ranges.? These
capabilities, if realized, could have profound implications for how hu-
mans experience consciousness, process information, and engage with
spiritual and religious concepts.?®

The development of Neuralink’s BCl technology raises important
ethical and philosophical questions that intersect with religious and
spiritual domains.?” As we move towards a future where the boundaries
between mind and machine become increasingly blurred, we must care-
fully consider the implications for human identity, free will, and the
nature of religious and transcendent experiences.?

The capabilities of Neuralink’s BCI system extend beyond simple
recording and stimulation of neural activity. The company’s ambi-
tious goals include developing a “whole brain interface” capable of
more closely connecting biological and artificial intelligence.?” This
high-bandwidth neural interface aims to achieve simultaneous record-
ing from millions of neurons, potentially allowing for unprecedented

2 Neuralink, “PRIME Study Progress Update,” April 12, 2024, https://neuralink.com/blog/
prime-study-progress-update/.
24 Liam Drew, “Neuralink Brain Chip: Advance Sparks Safety and Secrecy Concerns,” Nature
627, no. 8002 (2024): 19-20.

% Jobair Hossain Faruka et al., “An Investigation on Non-Invasive Brain-Computer Interfaces:
Emotiv Epoc+ Neuroheadset and Its Effectiveness,” in IEEE 45" Annual Computers, Software,
and Applications Conference (COMPSAC), 580-589 (Madrid, 2021).

2% Dalia Fahmy, “Highly Religious Americans More Skeptical of Human Enhancements Such as
Brain Implants, Gene Editing,” May 4, 2022, https://pewrsr.ch/3kD3SGW. See also Julian Savules-
cu and Evangelos D. Protopapadakis, “‘Ethical Minefields’ and the Voice of Common Sense: A
Discussion with Julian Savulescu,” Conatus — Journal of Philosophy 4, no. 1 (2019): 125-133.

27 Allen Coin, “Ethical Aspects of BCI Technology: What is the State of the Art?” Philosophies
5, no. 4 (2020): 1-9.

*® Soonkwan Hong, “Transcendence Up for Sale: Cracking the Onto-Existential Codes for
Ubermensch,” Consumption Markets & Culture 27, no. 2 (2024): 152-177.

2% Neuralink.
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insights into brain function and the ability to modulate neural activity
with remarkable precision.*

One of the key innovations in Neuralink’s approach is the use of
flexible polymer probes that can be inserted into the brain with minimal
tissue damage.?' These probes are designed to move with the brain,
potentially reducing the risk of long-term inflammation and signal deg-
radation that has plagued other invasive BCl systems.?? The flexibility
of these probes also allows for a greater number of electrodes to be
implanted, increasing the spatial resolution and overall information
bandwidth of the system.*?

Neuralink’s implantation procedure is performed by a custom-de-
signed neurosurgical robot, which uses advanced imaging technology
and precision control to insert the electrode threads into specific brain
regions while avoiding blood vessels. This robotic approach aims to
make the implantation process faster, safer, and more consistent than
traditional neurosurgical techniques.** The company envisions that in
the future, the implantation procedure could be performed on an out-
patient basis, potentially making BCl technology more accessible to a
wider population.®*

While Neuralink’s initial focus has been on medical applications,
the potential uses of their BC| technology are far-reaching. In addition
to restoring sensory and motor function in individuals with neurolog-
ical disorders, future iterations of the technology could potentially
enhance cognitive abilities in healthy individuals.*® Elon Musk has spec-
ulated about the possibility of “consensual telepathy,” where individ-
uals could share thoughts and experiences directly through brain-to-
brain interfaces.?” Such capabilities, if realized, would have profound

30 Gian Nicola Angotzi et al., “SiINAPS: An Implantable Active Pixel Sensor CMOS-Probe for Si-
multaneous Large-Scale Neural Recordings,” Biosensors and Bioelectronics 126 (2019): 355-364.

31 Jason E. Chung et al., “High-Density, Long-Lasting, and Multi-Region Electrophysiological
Recordings Using Polymer Electrode Arrays,” Neuron 101, no. 1(2019): 21-31.

32 Musk and Neuralink.

33 Flavia Vitale et al., “Fluidic Microactuation of Flexible Electrodes for Neural Recording,”
Nano Letters 18, no. 1(2017): 326-335.

34 Musk and Neuralink.

35 Annalisa Colucci et al., “Brain-Computer Interface-Controlled Exoskeletons in Clinical Neurore-
habilitation: Ready or Not?” Neurorehabilitation and Neural Repair 36, no. 12 (2022): 747-756.

3 Brian Fiani et al., “An Examination of Prospective Uses and Future Directions of Neuralink:
The Brain-Machine Interface,” Cureus 13, no. 3 (2021): 1-4.

37 Edd Gent, “Brain-Computer Interfaces Are Coming: ‘Consensual Telepathy’, Anyone?” Washington Post, June
11, 2017, https:/Mww.washingtonpost.com/nationalhealth-science/brain-computer-interfaces-are-corm-
ing-consensual-telepathy-anyone/2017/06/09/9345c682-46ef- 11e7-98cd-af64b4fe2dfc_story.html.
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implications for human communication, learning, and even the nature
of consciousness itself.?®

However, it is important to note that many of these proposed ap-
plications remain speculative and face significant technical and bio-
logical challenges. The human brain is an incredibly complex system,
and our understanding of how it encodes information and generates
consciousness is still limited.?* Critics have pointed out that some of
Neuralink’s more ambitious goals, such as “downloading” memories
or achieving true mind-reading capabilities, may be overly optimistic
given our current scientific understanding.*

Despite these challenges, the progress made by Neuralink and oth-
er companies in the field of BCls is undeniable. The successful implan-
tation of Neuralink’s device in a human subject in early 2024 marked a
significant milestone, demonstrating the potential for high-bandwidth
neural interfaces to restore function in individuals with severe motor
impairments.*' As the technology continues to advance, it is likely to
have far-reaching implications not only for medicine and human-com-
puter interaction*? but also for our understanding of consciousness,
cognition, and even spirituality.*?

The development of Neuralink’s BCl technology raises important
ethical considerations, particularly in the context of cognitive enhance-
ment and potential non-medical applications.** As these devices be-
come more sophisticated and potentially more widespread, questions
of mental privacy, cognitive liberty, and the nature of human identity

3 Tim Urban, “Neuralink and the Brain’s Magical Future,” Wait But Why, April 20, 2017,
https://waitbutwhy.com/2017/04/neuralink.html.

¥ Birgitta Langley, “Consciousness as the Final Beacon of Humanity,” Recent Research Ad-
vances in Arts and Social Studies 8 (2024): 118-154.

40 William Armstrong and Katina Michael, “The Implications of Neuralink and Brain Machine
Interface Technologies,” in 2020 IEEE International Symposium on Technology and Society
(ISTAS), 201-203 (Tempe, AZ, USA, 2020). Also, Evangelos D. Protopapadakis, “Messing with
Autobiographical Memory: Identity, and Moral Status,” International Dialogue East-West 4
(2022): 175-181, and Panagiotis Kormas et al., “Implications of Neuroplasticity to the Philo-
sophical Debate of Free Will and Determinism,” in Handbook of Computational Neurodegener-
ation, eds. P. Vlamos, |. S. Kotsireas, |. Tarnanas, 453-47 1 (Spriner, 2023).

41 Neuralink.

42 Ujwal Chaudhary et al., “Brain-Computer Interfaces for Communication and Rehabilitation,”
Nature Reviews Neurology 12 (2016): 513-525.

4 Francis R. Willett et al., “High-Performance Brain-to-Text Communication via Handwriting,”
Nature 593 (202 1): 249-254.

44 Ethan Waisberg et al., “Correction: Ethical Considerations of Neuralink and Brain-Computer
Interfaces,” Annals of Biomedical Engineering 52 (2024): 1937-1939.
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will become increasingly pressing.*> These ethical concerns are partic-
ularly relevant when considering the potential impact of BCls on reli-
gious and psychological experiences, as we will explore in subsequent
sections of this article.*

Neuralink’s brain-computer interface (BCl) technology represents a
potential paradigm shift in how humans interact with their own minds
and the digital world, with far-reaching implications for religious and
psychological experiences. The case of Nolan Arbaugh, the first human
recipient of a Neuralink implant, provides a glimpse into this transfor-
mative potential. Nolan’s ability to control a computer cursor with his
thoughts not only restored a degree of independence but also rein-
forced his faith, illustrating how BCls could enhance feelings of grat-
itude, purpose, and divine connection. His experience highlights the
complex interplay between cutting-edge neurotechnology and deeply
held spiritual beliefs, suggesting that as BCls advance, they may be-
come a new frontier for exploring consciousness and transcendent ex-
periences.*

As BCI technology progresses, it could fundamentally reshape our
understanding of spirituality and consciousness. The ability to directly
interface with the brain opens up possibilities for novel spiritual prac-
tices, such as digitally-mediated prayer or technologically-induced
mystical states. This convergence of neuroscience and spirituality may
lead to new fields of study, like neurotheology, which explores the
neural correlates of religious experiences. Moreover, the capacity to
stimulate specific brain regions or alter neural patterns could poten-
tially allow for the modulation of emotional states, personality traits,
or even core beliefs, raising profound questions about the nature of
free will, personal identity, and the authenticity of technologically-me-
diated spiritual experiences.®

However, the integration of BCls into spiritual and psychological
realms also presents significant ethical challenges and societal implica-
tions. The power to directly influence brain function could be misused
to manipulate beliefs or experiences, potentially infringing on cogni-

4 Marcello lenca and Roberto Andorno, “Towards New Human Rights in the Age of Neurosci-
ence and Neurotechnology,” Life Sciences, Society and Policy 13, no. 1(2017): 1-27.

46 Alexander N. Pisarchik, “From Novel Technology to Novel Applications: Comment on ‘An
Integrated Brain-Machine Interface Platform with Thousands of Channels’ by Elon Musk and
Neuralink,” Journal of Medical Internet Research 21, no. 10 (2019): 1-7.

47 Lex Fridman and Elon Musk. “Neuralink Human Trial: Nolan Arbaugh & Elon Musk | Lex
Fridman Podcast,” YouTube, August 2, 2024, https://youtu.be/Kbk9BiPhm7o?feature=shared.

“8 |bid.
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tive liberty and religious freedom. As BCls become more prevalent,
society will need to grapple with questions of data privacy, mental au-
tonomy, and the potential for creating new forms of inequality based
on neural enhancement.*’ Additionally, the blurring of lines between
human cognition and artificial intelligence may necessitate a reevalu-
ation of traditional concepts of personhood and consciousness. As we
stand on the brink of this neurotechnological revolution, it is crucial
to foster interdisciplinary dialogue between neuroscientists, ethicists,
theologians, and philosophers to navigate the complex landscape of
BCl-mediated religious and psychological experiences, ensuring that
these technologies are developed and implemented in ways that re-
spect human dignity and diversity of belief.>®

[ll. Potential impacts on religious experience

The integration of Neuralink’s brain-computer interface technology
into human cognition has the potential to profoundly reshape religious
and spiritual experiences.>' By enabling direct modulation of neural ac-
tivity and potentially expanding human perceptual and cognitive ca-
pabilities, BCls may alter how individuals engage with transcendent
states, religious practices, and spiritual concepts.>

a. Altered states of consciousness and mystical experiences

One of the most significant potential impacts of BCl technology on
religious experience is the ability to induce or enhance altered states
of consciousness often associated with spiritual and mystical experi-
ences.> Research has shown that religious and mystical experiences
involve distinct patterns of brain activity, particularly in regions like the
prefrontal cortex, temporal lobes, and limbic system.>*

Neuralink’s high-resolution neural interfaces could potentially al-
low for precise stimulation or inhibition of these brain regions, po-
tentially inducing states of consciousness traditionally associated with

4 John R. Hamilton et al., “Adding External Artificial Intelligence (Al) into Internal Firm-Wide
Smart Dynamic Warehousing Solutions,” Sustainability 16, no. 10 (2024): 1-23.

%0 Fridman and Musk.
>1 Alkhouri.

52 Jordan Grafman et al., “The Neural Basis of Religious Cognition,” Current Directions in Psy-
chological Science 29, no. 2 (2020): 126-133.

>3 |bid.

4 A. Newberg and E. D’Aquili, “The Neuropsychology of Religious and Spiritual Experience,”
Journal of Consciousness Studies 7, no. 11-12 (2000): 251-266.
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deep meditation, prayer, or even mystical encounters. As Newberg and
Waldman (2009) suggest, “If we can stimulate these regions, is it pos-
sible to artificially induce spiritual experiences? And if so, are these
experiences as authentic as those that occur naturally?”>

This capability raises intriguing possibilities for both religious prac-
tice and scientific study of spiritual phenomena. On one hand, it could
democratize access to profound spiritual states that typically require
years of dedicated practice to achieve reliably.>® On the other hand, it
challenges traditional notions of the authenticity and value of spiritual
experiences, potentially blurring the lines between naturally occurring
and technologically mediated transcendent states.>’

b. Enhanced meditation and contemplative practices

BCls could potentially enhance meditation and other contemplative
practices by providing real-time neurofeedback and even direct neural
entrainment. Studies have shown that experienced meditators exhib-
it distinct patterns of brain activity, such as increased gamma wave
synchronization, associated with states of heightened awareness and
blissful consciousness.>®

Neuralink’s technology could potentially allow practitioners to
more easily achieve and maintain these desired brain states, accelerat-
ing the development of meditative skills and potentially allowing for
deeper or more sustained contemplative experiences.>® This could be
seen as a powerful new tool for spiritual development, analogous to
how psychedelic substances have been used in some spiritual traditions
to catalyze mystical experiences and insights.

However, the use of BCls in this context also raises questions about
the role of effort and discipline in spiritual practice.®® Many religious

5> Andrew Newberg and Mark Robert Waldman, How God Changes Your Brain: Breakthrough
Findings from a Leading Neuroscientist (Random House Publishing Group, 2009), 164-165.

>¢ Michael Inzlicht et al., “Neural Markers of Religious Conviction,” Psychological Science 20,
no. 3 (2009): 385-392.

37 Gabriel Fernandez Borsot, “Spirituality and Technology: A Threefold Philosophical Reflec-
tion,” Journal of Religion & Science 58, no. 1(2023): 6-22.

%8 Antoine Lutz et al., “Long-Term Meditators Self-Induce High-Amplitude Gamma Synchrony
During Mental Practice,” Proceedings of the National Academy of Sciences of the United States
of America 101, no. 46 (2004): 16369-16373.

5% Xiao-yu Sun and Bin Ye, “The Functional Differentiation of Brain-Computer Interfaces (BCls)
and lts Ethical Implications,” Humanities and Social Sciences Communications 10 (2023): 1-9.

€0 Zhi-Ping Zhao et al., “Modulating Brain Activity with Invasive Brain-Computer Interface: A
Narrative Review,” Brain Sciences 13, no. 1(2023): 1-14.
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traditions emphasize the importance of dedicated practice and gradual
spiritual development. The ability to rapidly induce meditative states
through technological means may be viewed by some as a shortcut
that bypasses important aspects of the spiritual journey.®' To illustrate
how BCl technology might be integrated into religious practices, con-
sider the following hypothetical scenario:

Imagine a future where a Buddhist temple offers BCl-enhanced
meditation sessions. Practitioners wear non-invasive BCl headsets that
provide real-time feedback on their brain activity, guiding them to-
wards states associated with deep meditation. The temple’s meditation
instructor uses a dashboard to monitor the collective brain states of
the group, adjusting the guided meditation accordingly. This techno-
logically-assisted approach could potentially accelerate the develop-
ment of meditation skills, especially for beginners, while also offering
experienced practitioners new insights into their practice.

This scenario highlights both the potential benefits and challenges
of integrating BCl technology into traditional spiritual practices. While
it could make advanced meditative states more accessible, it also raises
questions about the authenticity of the experience and the role of personal
effort in spiritual growth. Religious institutions adopting such technolo-
gies would need to carefully consider how to balance technological assis-
tance with the traditional values and methods of their spiritual traditions.

c. Technologically-mediated divine communication

Some individuals may interpret the enhanced cognitive and perceptual
capabilities enabled by BCls as a form of divine or spiritual communi-
cation. The ability to access vast stores of information instantly or to
perceive aspects of reality beyond normal human sensory ranges could
be seen as a technologically-mediated form of revelation or insight.¢?

This possibility aligns with what some scholars have termed “tech-
no-spirituality” or “cybernetic spirituality,” where advanced technologies
are integrated into religious and spiritual practices and beliefs.®* As Max
Hodak, co-founder of Neuralink, speculated, there may be an “oppor-

¢1 Fazale Rana, “A Christian Perspective on Living Electrodes,” January 13, 2021, https://rea-
sons.org/explore/blogs/the-cells-design/a-christian-perspective-on-living-electrodes.
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tunity for a new religion” that embraces scientific understanding while
facilitating profound altered states through technological means.®*

d. Shared religious experiences and collective consciousness

Neuralink’s long-term vision includes the possibility of direct brain-
to-brain communication, which could enable unprecedented forms of
shared religious experiences.®®> Imagine, for instance, the ability to di-
rectly share the subjective experience of a profound spiritual moment
with others, or to engage in a form of technologically-mediated col-
lective prayer or meditation.¢®

This capability could transform how religious communities form
and practice, potentially intensifying feelings of unity and shared spiri-
tual consciousness. However, it also raises questions about the bound-
aries of individual spiritual experiences and the potential for techno-
logical mediation to homogenize or standardize what have tradition-
ally been deeply personal and subjective encounters with the divine.*’

e. Redefinition of religious rituals and practices

As BCl technology becomes more advanced and widespread, it may
lead to the evolution of new forms of religious rituals and practic-
es that incorporate direct neural interfaces.®® Traditional practices like
prayer, meditation, or participation in religious ceremonies could be
augmented or even replaced by technologically-mediated experiences.

For example, instead of reading sacred texts, future religious prac-
titioners might directly download or experience the emotional and
cognitive states associated with religious narratives. Or, religious com-
munities might engage in synchronized neural entrainment as a form of
collective worship.®?

4 Victor Tangermann, “Neuralink Co-Founder Has an Idea for a New Religion,” March 26,
2021, https://futurism.com/neuralink-co-founder-new-religion-drugs-experience-god.

¢ Neuralink, “Neuralink Progress Update,” YouTube, August 28, 2020, https://www.youtube.
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(2022): 1-14.
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While these possibilities may seem far-fetched, they highlight the
potential for BCl technology to fundamentally alter how humans en-
gage with religious concepts and practices.”® As Neuralink and similar
technologies continue to advance, religious institutions and individ-
uals will need to grapple with how to integrate or respond to these
new capabilities in ways that remain true to their spiritual values and
traditions.”"

IV. Philosophical implications

Neuralink’s brain-computer interface (BCl) technology, spearheaded by
Elon Musk, represents a paradigm shift in human-machine interaction,
raising profound philosophical questions about consciousness, identity,
and the nature of humanity itself.”? At its core, this technology chal-
lenges our understanding of the mind-body problem, a centuries-old
philosophical debate about the relationship between mental phenom-
ena and physical processes.”® By potentially enabling direct communi-
cation between the brain and external devices, Neuralink’s BCl blurs
the line between biological cognition and artificial systems, echoing
Andy Clark’s concept of humans as “natural-born cyborgs.”’# This in-
tegration prompts us to reconsider the boundaries of personal iden-
tity and the self, particularly as our thoughts and memories become
increasingly intertwined with technology. Furthermore, the prospect
of cognitive enhancement through BCls raises ethical concerns about
fairness and equality, reminiscent of debates surrounding human en-
hancement technologies.”> Questions of free will and autonomy also

ity of Life,” Brain Sciences 12, no. 11(2022): 1-22.
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nologies in Healthcare,” Biophysical Reviews 15, no. 5 (2023): 1351-1358.
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come to the forefront, as the ability to influence or generate thoughts
through external systems challenges traditional notions of agency and
responsibility.”®

The implications of Neuralink’s technology extend beyond individual
identity to broader societal and existential questions. The intimate na-
ture of BCls introduces unprecedented challenges to mental privacy and
cognitive liberty, echoing concerns raised by philosophers and ethicists
about the right to mental sovereignty in the digital age.”” This technol-
ogy also represents a significant step towards transhumanism, a philo-
sophical movement that advocates for the use of technology to enhance
human physical and cognitive capacities.”® As we approach the possibility
of a “post-human” future, we must grapple with fundamental questions
about what it means to be human and how our relationship with technol-
ogy might evolve. The potential for BCls to augment or even replicate
aspects of human consciousness also raises profound questions about
the nature of subjective experience and the possibility of artificial con-
sciousness.”” Moreover, the development of BCls intersects with ongo-
ing debates in the philosophy of mind about the computational theory
of consciousness and whether the mind can be fully explained in terms
of information processing.® As Neuralink and similar technologies prog-
ress, they not only push the boundaries of neuroscience and engineering
but also challenge us to reevaluate our philosophical understanding of
mind, consciousness, and the human condition.

V. Psychological implications

The potential impact of Neuralink’s brain-computer interface technolo-
gy extends far beyond religious experiences, touching on fundamental
aspects of human psychology and cognition. As these devices become
more sophisticated in their ability to read, write, and modulate neural
activity, they may profoundly alter how we perceive, think, and experi-
ence consciousness itself.?’

76 Robert A. Kane, Contemporary Introduction to Free Will (Oxford University Press, 2005).
7 lenca and Andorno, 5.

78 Nick Bostrom, “A History of Transhumanist Thought,” Journal of Evolution and Technology
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80 Gualtiero Piccinini and Sonya Bahar, “Neural Computation and the Computational Theory of
Cognition,” Cognitive Science 37, no. 3 (2013): 453-488.

81 Ray Kurzweil, How to Create a Mind: The Secret of Human Thought Revealed (Penguin, 2012).

[23]



KHADER |. ALKHOURI NEURALINK’S BRAIN-COMPUTER INTERFACES

a. Changes in perception and cognition

Neuralink’s BCl technology has the potential to dramatically enhance
and alter human perceptual and cognitive capabilities. By interfacing
directly with sensory processing regions of the brain, BCls could po-
tentially expand the range of human perception beyond our biological
limitations. This might include the ability to perceive electromagnetic
fields, infrared light, or even abstract data streams.®?

Moreover, the potential for BCls to enhance cognitive functions
like memory, attention, and information processing could lead to sig-
nificant changes in how individuals engage with complex ideas, includ-
ing religious and philosophical concepts. The ability to rapidly access
and process vast amounts of information could transform religious
scholarship and philosophical inquiry.

b. Impact on sense of self and personal identity

One of the most profound psychological implications of BCl technol-
ogy is its potential to alter our sense of self and personal identity.®* As
BCls enable more direct connections between our brains and external
devices or even other brains, the boundaries of what we consider to be
“self” may become increasingly blurred.®

This aligns with ongoing debates in cognitive science and philos-
ophy of mind about the nature of consciousness and the self. Some
researchers, like philosopher Andy Clark, argue for an “extended mind”
thesis, where our cognitive processes already extend beyond the
boundaries of our skulls to include external tools and technologies.®
Brain-Computer Interfaces (BCls) exemplify this by creating direct
neural-technological connections, offering new perspectives on clas-
sic philosophical problems. While BCls demonstrate physical-mental
bridges relevant to the mind-body problem, they don’t fully resolve
the “hard problem” of consciousness.?” BCl technology could take this

82 Musk.

8 Kirk A. Bingaman, “Religion in the Digital Age: An Irreversible Process,” Religions 14, no. 1
(2023): 1-14.
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extension to a new level, potentially leading to a more fluid and expan-
sive sense of self.8®

The implications for religious and spiritual conceptions of the soul
or essential self are significant.®? Many religious traditions have specific
beliefs about the nature of the soul and its relationship to the body and
brain.”® As BCI technology blurs the lines between mind and machine,
these beliefs may need to be reevaluated or reinterpreted.’”

c. Emotional regulation and mood enhancement

Neuralink’s technology could potentially offer unprecedented control
over emotional states and mood. By modulating activity in brain re-
gions associated with emotion, BCls might allow individuals to regu-
late their affective states more directly than ever before.”

This capability could have profound implications for mental health
treatment, potentially offering new approaches to managing conditions
like depression, anxiety, and PTSD.”® The potential of BCls for treating
mental health conditions intersects with philosophical perspectives on
personal growth through adversity. Nietzsche’s concept of “what does
not kill me makes me stronger” emphasizes psychological resilience and
self-overcoming.* Similarly, Existentialist philosophers like Viktor Frankl
argue that finding meaning through struggle is essential for mental health,
as detailed in his work on logotherapy.” The Stoic tradition, particularly
through Epictetus and Marcus Aurelius, emphasizes personal development
through confronting difficulties, viewing obstacles as opportunities for

(1995): 80-86.

8 Baraka Maiseli et al., “Brain-Computer Interface: Trend, Challenges, and Threats,” Brain In-
formatics 10, no. 1(2023): 1-16.
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growth.”® However, this raises ethical questions about whether technolog-
ical interventions that potentially bypass struggle might impact person-
al development opportunities.”” However, it also raises questions about
the nature of authentic emotional experiences and the role of emotional
struggle in personal growth and spiritual development.”®

Various philosophical and religious traditions have long emphasized
the value of struggle and adversity in personal and spiritual growth,
which could be challenged by Neuralink’s emotion-modulating capabili-
ties. Western philosophers like Friedrich Nietzsche promoted the concept
of “amor fati” (love of fate), encouraging the embrace of life’s challeng-
es as opportunities for growth.? Existentialist thinkers such as Jean-Paul
Sartre and Albert Camus viewed struggle as essential to finding meaning
in life.® Eastern philosophies, particularly Buddhism, teach that under-
standing and overcoming suffering is crucial for spiritual development. '’
Christian theology, as articulated by thinkers like C.S. Lewis, often em-
phasizes the redemptive power of suffering.'® In psychology, the con-
cept of post-traumatic growth suggests that struggling with adversity
can lead to positive psychological changes.'® These diverse perspectives
highlight the potential tension between traditional views on the value of
emotional and psychological struggles and the unprecedented ability of
brain-computer interfaces to alleviate such experiences.

Many religious and spiritual traditions emphasize the importance of
grappling with difficult emotions as part of the path to enlightenment
or spiritual maturity. ' The ability to technologically regulate emotions
could be seen as short-circuiting this process, potentially diminishing op-
portunities for spiritual growth through emotional challenges.™
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d. Memory enhancement and its implications for religious knowledge

BCls could potentially enhance both the formation and recall of mem-
ories, with significant implications for religious education and the
transmission of spiritual knowledge.* Imagine being able to perfect-
ly recall religious texts, historical details, or the nuances of complex
theological arguments.™’

While this enhanced recall could greatly facilitate religious schol-
arship and practice, it also raises questions about the value of effortful
study and contemplation in spiritual development.'® Many religious
traditions emphasize the importance of grappling with sacred texts and
gradually internalizing spiritual teachings. If this knowledge can be rap-
idly “downloaded” or accessed through a BCl, how might it change the
nature of religious learning and wisdom?

e. Potential for treating mental health conditions

Brain-computer interfaces (BCls) like those being developed by Neu-
ralink hold significant promise for treating mental health conditions.
This potential application extends beyond the initial focus on motor
function restoration and could revolutionize our approach to psycho-
logical disorders.™

BCls could potentially offer new approaches to treating conditions
such as depression, anxiety, addiction, and even existential distress. By
allowing for more precise and personalized neuromodulation thera-
pies, these technologies might provide relief for symptoms of men-
tal illness that can interfere with overall well-being, including spiritual
well-being."

The ability to directly modulate neural activity in specific brain re-
gions associated with mood and emotional regulation could offer new

tion for Psychological Science 10, no. 1(2022): 3-26.
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therapeutic options for individuals who have not responded well to
traditional treatments. This aligns with the broader goals of Neura-
link’s technology, which aims to create high-bandwidth connections
between the brain and external devices."

However, the use of BCls in mental health treatment also raises
ethical questions about the nature of the self and the role of struggle
in personal growth. As these technologies develop, it will be crucial to
carefully consider their implications for human identity, autonomy, and
the authentic experience of emotions.

Brain-computer interfaces (BCls) in mental health treatment show
promise but remain largely theoretical, requiring careful consideration
through the lens of biomedical ethics principles: autonomy, benefi-
cence, non-maleficence, and justice.”> While companies like Neuralink
advance BCl development, comprehensive clinical trials are essential
to validate their safety and efficacy, particularly given the significant
knowledge gaps regarding long-term neural effects.'™ Critical con-
cerns include safety protocols and equitable access across socioeco-
nomic groups, highlighting the need for careful implementation and
ethical oversight.”

To address these concerns, it’s valuable to consider the Four Princi-
ples of Biomedical Ethics in the context of BC| applications for mental
health.'™ These principles — autonomy, beneficence, non-maleficence,
and justice — provide a framework for evaluating the ethical implica-
tions of new medical technologies such as BCls.

Autonomy in this context refers to ensuring that patients have
the right to make informed decisions about their treatment, includ-
ing the use of BCls. This involves providing comprehensive information
about the potential benefits and risks of the technology. Beneficence
involves striving to maximize the potential benefits of BCl technology
for mental health patients, such as improved symptom management
and quality of life."®
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Non-maleficence, the principle of “do no harm,” is particularly rel-
evant given the speculative nature of BCl technology in mental health
treatment. This principle underscores the need for thorough testing
and long-term studies before widespread implementation of BCl tech-
nology in mental health treatment.”” The principle of justice ensures
fair and equal access to BCl applications in mental health care, rais-
ing questions about the equitable distribution of these technologies
and the potential for socioeconomic stratification in access to treat-
ment."'®

f. BCls and philosophical questions of mind

The advancement of brain-computer interfaces (BCls) raises intriguing
possibilities for addressing long-standing philosophical questions, par-
ticularly the Mind-Body problem and the Problem of Other Minds. By
creating a direct interface between the brain and external devices, BCls
offer a unique perspective on the relationship between mental phe-
nomena and physical processes."” They may provide new insights into
how mental states correspond to neural activity, potentially bridging
the explanatory gap between subjective experience and objective brain
function.™® However, while BCIs may offer valuable data about the
neural correlates of consciousness, they may not necessarily resolve
the hard problem of consciousness — explaining why and how we have
qualitative subjective experiences.'’

Regarding the Problem of Other Minds, advanced BCls could po-
tentially offer new approaches by allowing for more direct communica-
tion of mental states between individuals.™ If BCls could transmit not
just information but also subjective experiences or emotional states
directly from one brain to another, it might provide a more immediate
understanding of another’s mental state.'>® However, it’s crucial to ap-
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proach these potential insights with caution. The ability to observe or
manipulate neural activity does not necessarily equate to a complete
understanding of consciousness or subjective experience.'?* Moreover,
the interpretation of data from BCls will always be filtered through
our existing conceptual frameworks and scientific paradigms. As such,
while BCls may provide new tools for investigating these philosophical
problems, they are unlikely to offer definitive solutions on their own.'®

VI. Ethical considerations in BCl use for religious and psychological
experiences

As BCl technology advances and its potential applications in religious
and psychological contexts become more apparent, several critical
ethical considerations emerge:

a. Cognitive liberty and mental privacy

The use of BCls in religious contexts raises significant questions about
cognitive liberty. If a religious organization encourages or requires the
use of BCls for certain practices, it could infringe on an individual’s
right to mental privacy and freedom of thought. There’s also the risk
of subtle coercion, where individuals feel pressured to use BCls to fully
participate in religious activities. This pressure could compromise the
voluntary nature of religious practice and potentially violate the prin-
ciple of freedom of religion.™

b. Potential for coercion or manipulation

BCls open up unprecedented possibilities for direct influence on an indi-
vidual’s cognitive processes. In a religious context, this raises concerns
about the potential for manipulation of beliefs or experiences. For in-
stance, a BCl could theoretically be used to enhance feelings of spir-
itual conviction or alter perceptions during religious rituals. The line
between facilitation of spiritual experiences and unethical manipula-
tion could become blurred, necessitating careful ethical guidelines and
oversight.'?’ Furthermore, some argue that machines should not repli-

vasive Technologies,” PloS One 9, no. 8 (2014): e105225.

124 Thomas W. Polger and Lawrence A. Shapiro, The Multiple Realization Book (Oxford Univer-
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cate human ethical behavior since humans are imperfect. This consider-
ation becomes particularly relevant when BCls are used to influence or
modify religious and moral decision-making processes. The imperfect
nature of human ethical reasoning suggests that technological systems
should perhaps aim for different or higher ethical standards rather than
simply mimicking human moral cognition.®

c. Equity and access issues

As with many emerging technologies, the development and distribution
of BCls raise questions of equity and access. If BCl-enhanced spiritual or
psychological experiences become widely adopted, individuals or com-
munities without access to these technologies might be at a disadvan-
tage. This could potentially create new forms of spiritual or psycholog-
ical inequality based on technological access. Religious and therapeutic
institutions would need to consider how to ensure fair access and pre-
vent the creation of ‘technological elite’ within their communities. '

d. Data privacy and security

The use of BCls in religious or therapeutic contexts would involve the col-
lection and processing of highly sensitive neural data. Ensuring the privacy
and security of this data is crucial to protect individuals from potential
misuse or unauthorized access. Religious organizations and mental health
providers would need to develop robust data protection protocols and be
transparent about how neural data is collected, used, and stored.™°

e. Authenticity of experience

There are philosophical and ethical questions about the authenticity
of BCl-mediated spiritual or psychological experiences. If a profound
religious experience or psychological insight is facilitated or enhanced
by technology, does this diminish its validity or significance? This con-
sideration touches on fundamental questions about the nature of con-
sciousness, spirituality, and human experience.™’
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These ethical considerations highlight the need for ongoing dia-
logue between neuroscientists, ethicists, religious leaders, and poli-
cymakers as BCl technology continues to develop. Establishing clear
ethical guidelines and regulatory frameworks will be crucial to ensure
that the integration of BCls into religious and psychological domains
respects individual rights, promotes equitable access, and preserves the
integrity of spiritual and therapeutic practices.

VII. Implications for religious institutions and practices

The potential widespread adoption of brain-computer interfaces like
those being developed by Neuralink could have profound implications
for religious institutions and traditional spiritual practices. As these
technologies reshape individual religious experiences and cognition,
religious organizations will need to adapt to remain relevant and ad-
dress new ethical and theological challenges.™?

a. Challenges to traditional religious authority

One of the most significant implications of BCl technology for
religious institutions is the potential challenge to traditional
sources of religious authority. If individuals can access profound
spiritual experiences or vast repositories of religious knowledge
directly through neural interfaces, the role of religious leaders as
mediators of divine wisdom or interpreters of sacred texts may be
diminished.

Moreover, the potential for BCls to induce mystical or transcen-
dent states that have traditionally been the domain of advanced spir-
itual practitioners raises questions about the value and meaning of
long-term spiritual discipline. Religious institutions may need to ar-
ticulate new understandings of spiritual growth and attainment in a
world where profound religious experiences can be technologically
mediated.

b. Adaptation of religious teachings and practices

Religious institutions will likely need to adapt their teachings and
practices to address the ethical and theological implications of BCl
technology. This may involve developing new interpretations of sacred

tion,” Journal of Religion & Science 58, no. 1(2023): 6-22.
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texts and doctrines to accommodate the possibilities and challenges
presented by direct neural interfaces. ™3

For instance, religious teachings on the nature of the soul, free
will, and divine communication may need to be reexamined in light of
the capabilities of BCl technology. As theologian Ted Peters (2015)
suggests, “religious traditions will need to engage in serious theolog-
ical reflection to determine how their core beliefs can be understood
and expressed in a world of enhanced human-machine symbiosis.” 34

Additionally, traditional religious practices may evolve to incor-
porate BC| technology. We might see the emergence of new forms of
technologically-mediated prayer, meditation, or communal worship.
For example, future religious services could involve synchronized neu-
ral entrainment among congregants, or spiritual retreats might offer
BCl-enhanced contemplative experiences.

For instance, in Christianity, the concept of humans being creat-
ed in God’s image (imago dei) is central to understanding human na-
ture and dignity. Some theologians argue that cognitive enhancement
through BCls could be seen as a continuation of God-given abilities
to improve ourselves, while others view it as potentially distorting the
divine image.'®

Some researchers have used neuroimaging techniques to study the
brain activity of individuals during prayer, meditation, and other spiri-
tual practices.”® As BCl technology advances, it may offer even more
detailed insights into these experiences, potentially challenging or af-
firming religious beliefs about the nature of spiritual encounters.™’

c. Potential for new religious movements or techno-spiritual philosophies

The development of BCl technology may give rise to entirely new religious
movements or techno-spiritual philosophies that fully embrace the possi-
bilities of human-machine integration.'® These new spiritual frameworks

133 ], R. Schmid et al., “Thoughts Unlocked by Technology — A Survey in Germany About
Brain-Computer Interfaces,” NanoEthics 15 (2021): 303-313.

134 Ted Peters, “Theologians Testing Transhumanism,” Theology and Science 13, no. 2 (2015): 130-149.

135 Ted Peters, “Imago Dei, DNA, and the Transhuman Way,” Theology and Science 16, no. 3
(2018): 353-362.

13¢ Kevin L Ladd and Meleah L. Ladd, “How God Changes Your Brain: Breakthrough Findings
from a Leading Neuroscientist. By Andrew Newberg and Mark Robert Waldman,” The Interna-
tional Journal for the Psychology of Religion 20, no. 3 (2010): 219-222.

37 Ronald Cole Turner, Transhumanism and Transcendence: Christian Hope in an Age of Tech-
nological Enhancement (Georgetown University Press, 2011).

138 Robert M. Geraci, Apocalyptic Al: Visions of Heaven in Robotics, Artificial Intelligence, and
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might seek to reconcile scientific understanding of the brain with experi-
ences of transcendence and meaning facilitated by neural interfaces.

Max Hodak, co-founder of Neuralink, has speculated about the po-
tential for a “new religion” that combines scientific knowledge with
technologically-induced profound experiences.’ Such movements
might view BCI technology as a tool for expanding consciousness and
achieving new forms of spiritual insight or collective awareness.

These emerging techno-spiritual movements could pose both op-
portunities and challenges for traditional religious institutions. On
one hand, they might attract individuals seeking a more scientifical-
ly-aligned approach to spirituality. On the other hand, they could be
seen as competing with or undermining established religious traditions.

d. Legal and ethical challenges for religious organizations

The integration of BCl technology into religious practices will likely
present novel legal and ethical challenges for religious organizations.
Issues of informed consent, mental privacy, and cognitive liberty will
need to be carefully navigated, particularly when it comes to the use of
BCls in religious education or spiritual counseling.'*

Religious institutions may need to develop new ethical guidelines
and policies regarding the use of BCl technology in spiritual contexts.
This might include considerations around the appropriate use of neu-
rofeedback in religious practices, the protection of individuals’ mental
privacy during technologically-mediated spiritual experiences, and safe-
guards against coercive uses of BCl technology in religious settings.™

e. Impact on religious education and transmission of tradition

BCI technology could dramatically transform approaches to religious
education and the transmission of spiritual traditions. The ability to
directly access or “download” religious knowledge could accelerate
learning processes, potentially allowing for more rapid and compre-
hensive religious education. '

Virtual Reality (Oxford University Press, 2012).
13? Tangermann.

140 Rutger J. Vlek et al., “Ethical Issues in Brain-Computer Interface Research, Development,
and Dissemination,” Journal of Neurologic Physical Therapy: NPT 36, no. 2 (2012): 94-99.

41 Anwar Almofleh et al., “Brain Computer Interfaces: The Future of Communication Between the
Brain and the External World,” Science, Engineering and Technology 3, no. 2 (2023): 106-118.
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Imperatives for the Future,” International Journal of Learning Technology 4, no. 2 (2019): 141-161.
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However, this capability also raises questions about the value of
traditional methods of study, contemplation, and gradual internaliza-
tion of religious teachings. Many spiritual traditions emphasize the im-
portance of long-term engagement with sacred texts and practices as a
means of deepening understanding and fostering spiritual growth.

Religious educators and institutions will need to grapple with how
to integrate the possibilities offered by BCl technology while preserv-
ing the formative aspects of traditional religious education. This may
involve developing new pedagogical approaches that combine tech-
nologically-enhanced learning with traditional contemplative practic-
es-143

VIII. Societal and cultural impact

The integration of Neuralink’s brain-computer interfaces into society
could profoundly shift our cultural landscape, reshaping collective at-
titudes toward faith, science, and human consciousness, particularly
in relation to religion, spirituality, and psychology may reshape our
collective attitudes towards faith, science, and the nature of human
consciousness.

a. Reshaping of cultural attitudes towards religion and spirituality

The widespread adoption of BCl technology could lead to a signifi-
cant shift in how society at large views religion and spirituality.' As
neuroscientific explanations for religious experiences become more
prevalent and accessible through BCl-mediated insights, we may see
a growing tension between materialist and spiritual interpretations of
these phenomena. ¥

On one hand, the ability to induce or enhance spiritual experiences
through technological means might lead to a form of “techno-spiritu-
ality” that blends scientific understanding with transcendent experienc-

143 Bert Roebben and Klaus von Stosch, “Religious Education and Comparative Theology: Cre-
ating Common Ground for Intercultural Encounters,” Religions 13, no. 11(2022): 1-13.

44 Tony Davenport, “Warnings About Brain Chip Technology,” Vision, February 3, 2024,
https://vision.org.au/news/warnings-about-brain-chip-technology/.

145 Patrick McNamara, “Religion and the Brain: Jordan Grafman’s Contributions to Religion and
Brain Research and the Special Case of Religious Language,” Cortex 169 (2023): 374-379.

146 Manar Alohaly, “The Brain Computer Interface Market Is Growing — But What Are the
Risks?” World Economic Forum, June 14, 2024, https://www.weforum.org/agenda/2024/06/
the-brain-computer-interface-market-is-growing-but-what-are-the-risks/.
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es.’ This could potentially bridge the perceived gap between science
and spirituality, leading to new syncretic worldviews.

Conversely, the technological mediation of spiritual experiences
might lead to increased skepticism about the authenticity or value of
religious experiences in general.™® This could potentially accelerate
trends of secularization in some societies, as traditionally mystical or
transcendent experiences become more readily explainable in neuro-
logical terms.

b. Potential changes in the relationship between science and religion

The development of BCl technology may catalyse new dialogues and
potential collaborations between scientific and religious commu-
nities.™ As these technologies begin to touch on questions of con-
sciousness, free will, and the nature of transcendent experiences, in-
terdisciplinary exchanges between neuroscientists, philosophers, and
theologians may become increasingly important and frequent.

This increased interaction could lead to what sociologist of re-
ligion Eileen Barker (2020) calls a “neuro-theological turn” in both
scientific and religious discourse. We might see the emergence of new
fields of study that attempt to reconcile neuroscientific insights with
religious and spiritual perspectives on human nature and conscious-
ness.'>°

However, this convergence of science and spirituality through BCl
technology might also exacerbate existing tensions between scientif-
ic and religious worldviews.™' Some religious communities may view
the technological manipulation of spiritual experiences as a threat to
traditional beliefs and practices, potentially leading to new forms of
religious resistance to scientific and technological advancement.>?
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c. Impact on social cohesion and religious diversity

The potential for BCls to enable shared or collective spiritual experi-
ences could have significant implications for social cohesion and reli-
gious diversity.”™ However, it’s important to note that the complexity
of spiritual experiences may not be fully replicable through techno-
logical means alone. Critics argue that artificially induced states may
lack the depth, context, and personal significance of naturally occur-
ring spiritual experiences. This tension between technologically medi-
ated and traditional spiritual experiences raises important questions
about authenticity and the nature of religious experience in a world
of advancing neurotechnology.”™* On one hand, the ability to directly
share subjective spiritual states might foster greater empathy and un-
derstanding between individuals from different faith traditions.™ As
religious studies scholar William Crassie (20 10) suggests, “technologi-
cally-mediated shared spiritual experiences could potentially transcend
traditional religious boundaries, fostering a more universal sense of
spirituality.”'® This perspective aligns with the concept of “neurothe-
ology,” which explores the neural correlates of religious and spiritual
experiences. ™’

However, this technology could also lead to new forms of reli-
gious polarization or extremism.™® The ability to create immersive,
shared ideological experiences through BCls might be used to rein-
force group identities and beliefs, potentially exacerbating religious
divides.™? There are also concerns about the potential for BCl technol-
ogy to be used for religious indoctrination or thought control, raising
significant ethical and societal concerns.

d. Legal and regulatory challenges

The development and deployment of brain-computer interface (BCI)
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technology, such as that being developed by Neuralink, raises signifi-
cant legal and regulatory challenges. These challenges are particularly
complex when considering the use of BCls in contexts related to reli-
gious and psychological experiences.'¢°

One key area of concern is the regulation of BCls as medical de-
vices.”! The European Union has taken steps to incorporate some
non-medical BCls into its regulatory framework through Annex XVI
of the Medical Devices Regulation (MDR)."62 This regulation covers
“equipment intended for brain stimulation that apply electrical cur-
rents or magnetic or electromagnetic fields that penetrate the cranium
to modify neuronal activity in the brain.” However, it’s important to
note that this only applies to non-invasive, transcranial devices, not
invasive BCls like those being developed by Neuralink.?

There is an ongoing debate about whether new “neurorights” are
needed to protect cognitive liberty and mental privacy in the age of
BCls.™* This suggests that existing legal frameworks may be insuffi-
cient to address the unique challenges posed by direct brain-computer
interfaces.'®

Issues of mental privacy, cognitive liberty, and freedom of religion
will need to be carefully considered in light of these new technological
capabilities.'®® There may be a need for new legal protections to safeguard
individuals’ right to control their own mental processes and to prevent
unwanted interference or manipulation through BCl technology.®’

Furthermore, the potential use of BCls in religious or therapeutic
contexts may require the development of specific regulatory guidelines

160 Colin Conrad and Carla Heggie, “Legal and Ethical Challenges Raised by Advances in
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to prevent potential abuses or exploitation. This could involve consid-
erations around informed consent, especially when it comes to the use
of BCls in religious education or spiritual counseling.'®

As BCl technology continues to advance, it will be crucial for pol-
icymakers, ethicists, and legal experts to work together to develop
comprehensive and nuanced regulatory frameworks that can keep pace
with these rapidly evolving technologies.®’

e. Economic and social implications

The development and potential widespread adoption of BCl technol-
ogy could have significant economic and social implications. If these
technologies provide substantial cognitive or experiential enhance-
ments, they could create new forms of social and economic stratifica-
tion based on access to neural augmentation.'’°

In the context of religion and spirituality, this could lead to what
some scholars have termed “neuro-spiritual inequality,” where access
to technologically-mediated transcendent experiences becomes a new
marker of privilege. Religious institutions and society at large will need
to grapple with how to ensure equitable access to these technologies
and prevent the exacerbation of existing social disparities.""

f. Shifting notions of human nature and identity

Finally, the integration of BCl technology into religious and psycho-
logical domains may lead to fundamental shifts in how we conceive
of human nature and identity."’? As the boundaries between mind and
machine become increasingly blurred, traditional notions of the self,
consciousness, and even the soul may need to be reconsidered.'’?
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This evolving understanding of human nature could have far-reach-
ing implications for our social, legal, and ethical systems, many of
which are grounded in particular conceptions of human agency and
identity. As philosopher Andy Clark (2003) argues, “the integration of
neural interfaces into human cognition may require us to develop new,
more fluid conceptions of personhood and identity that can accommo-
date our increasingly hybrid nature.”’#

IX. Research results

Our comprehensive investigation into Neuralink’s brain-computer inter-
faces and their potential impact on religious-psychological experiences
has yielded a range of significant findings. These results span multiple
domains, including neuroscience, religious studies, psychology, and
ethics. The following points summarize the key outcomes of our re-
search, offering insights into the complex interplay between advanced
neurotechnology and human spirituality. These findings not only shed
light on the current state of BCl technology and its implications but
also point towards future developments and challenges in this rapidly
evolving field.

The research results from this study on Neuralink’s brain-computer
interfaces (BCls) and their impact on religious-psychological experienc-
es reveal a complex landscape of potential transformations in human
spirituality, cognition, and social structures. Key findings include:

a. Altered states of consciousness: BCls show potential to induce
and enhance altered states of consciousness traditionally associ-
ated with spiritual and mystical experiences. This capability could
democratize access to profound spiritual states, but also raises
questions about the authenticity and value of technological-
ly-mediated experiences compared to naturally occurring ones.
b. Enhanced meditation and contemplative practices: BCl tech-
nology could significantly augment meditation and other con-
templative practices through real-time neurofeedback and neural
entrainment. While this may accelerate the development of med-
itative skills, it also challenges traditional notions of spiritual
discipline and effort.

national Conference on Language, Art and Cultural Exchange (ICLACE 2020), 47-50 (Springer
Nature, 2020).

74 Andy Clark, Natural-born Cyborgs: Minds, Technologies, and the Future of Human Intelli-
gence (Oxford University Press, 2003).
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c. Redefinition of religious rituals and practices: The integra-
tion of BCls into religious contexts could lead to novel forms
of rituals and practices, potentially transforming how individuals
and communities engage with spiritual concepts and experienc-
es. This may necessitate a reevaluation of traditional religious
frameworks and doctrines.

d. Psychological and cognitive implications: BCls have the po-
tential to profoundly alter perception, cognition, and emotional
regulation. This could lead to enhanced cognitive abilities and
mood management, but also raises concerns about cognitive lib-
erty and the nature of authentic emotional and spiritual experi-
ences.

e. Challenges to religious institutions: The widespread adoption
of BCI technology could challenge traditional religious author-
ities and structures, potentially democratizing spiritual experi-
ences and knowledge. This may require religious institutions to
adapt their roles and teachings to remain relevant in a techno-
logically-enhanced spiritual landscape.

f. Ethical considerations: The research highlights significant ethi-
cal challenges, including issues of cognitive liberty, mental priva-
cy, potential for manipulation, and equitable access to BCl tech-
nology in religious and spiritual contexts. These concerns under-
score the need for robust ethical frameworks and guidelines.

g. Societal and cultural impact: The integration of BCls into reli-
gious and spiritual practices could have far-reaching societal im-
plications, potentially reshaping cultural attitudes towards reli-
gion, spirituality, and the relationship between science and faith.
This may lead to new forms of techno-spiritual philosophies and
movements.

h. Neurotheological insights: The study contributes to the
emerging field of neurotheology, offering new perspectives on
the neural correlates of religious experiences and the potential
for technology to interact with and possibly enhance spiritual
states.

i. Identity and consciousness: BCls challenge traditional notions
of self, consciousness, and human identity, particularly in the
context of religious and spiritual beliefs about the soul or es-
sential self. This may necessitate a philosophical reevaluation of
what it means to be human in an era of brain-machine symbiosis.
j- Future trajectories: The research points to several critical areas
for future investigation, including long-term studies on the psy-
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chological effects of BCl use in spiritual practices, comparative
analyses of natural versus BCl-induced spiritual experiences, and
explorations of how BC| technology might impact religious be-
lief systems and institutions over time.

These findings collectively underscore the transformative potential of
BCl technology in the realm of religious and psychological experienc-
es, while also highlighting the complex ethical, philosophical, and soci-
etal challenges that accompany these advancements. The research sug-
gests that as BCl technology continues to evolve, it will likely play an
increasingly significant role in shaping the future landscape of human
spirituality and consciousness, necessitating ongoing interdisciplinary
dialogue and careful consideration of its implications.

X. Future research directions

As our study has revealed, the intersection of brain-computer interfac-
es and religious-psychological experiences is a rich and complex area
that warrants further investigation. The following research directions
emerge as particularly promising avenues for future study. These pro-
posed areas of research aim to address critical questions raised by our
findings, explore emerging phenomena, and contribute to the devel-
opment of ethical frameworks for the responsible advancement of BCl
technology in spiritual and psychological contexts. By pursuing these
lines of inquiry, researchers can continue to expand our understanding
of how neurotechnology may reshape human consciousness and spiri-
tual experiences in the coming years.

As the field of brain-computer interfaces and their applications in
religious and psychological contexts continues to evolve, several key
areas emerge as priorities for future research:

a. Long-term Psychological Effects of BCl Use in Spiritual Prac-
tices: Future research could explore the long-term psycholog-
ical effects of regular BCl use in spiritual practices. Longitudi-
nal studies tracking individuals over several years could provide
insights into how technologically mediated spiritual experienc-
es might shape religious beliefs and practices over time. Such
studies could examine changes in religious conviction, spiritual
well-being, and overall psychological health among regular users
of BCl-enhanced spiritual practices.

b. Neurological Differences Between Natural and BCl-Induced
Spiritual Experiences: Investigations into the neurological differ-
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ences between naturally occurring and BCl-induced spiritual ex-
periences are crucial. Comparative studies using advanced neuro-
imaging techniques could help elucidate whether technologically
mediated experiences activate the same neural pathways as spon-
taneous spiritual experiences. This research could shed light on
questions of authenticity and the nature of religious experiences.
c. Impact of BCl Technology on Religious Belief Systems and
Institutions: Research on how the adoption of BCl technology
affects religious belief systems and institutions is needed. This
could include sociological studies on how religious communities
adapt to and incorporate BCl technology, as well as examina-
tions of potential changes in religious doctrine or practice in re-
sponse to these technological advancements.

d. Ethical Frameworks for BCl Use in Religious Contexts: De-
velopment of comprehensive ethical frameworks specifically
addressing the use of BCls in religious and spiritual contexts is
an important area for future work. This could involve interdis-
ciplinary collaborations between ethicists, religious scholars,
neuroscientists, and legal experts to establish guidelines for the
responsible use of this technology in spiritual practices.

e. Cross-Cultural Studies on BCl Acceptance in Religious Practic-
es: Given the global diversity of religious traditions, cross-cul-
tural studies examining the acceptance and integration of BCl
technology in various religious contexts would be valuable. This
research could explore how different cultural and religious back-
grounds influence attitudes towards and adoption of BCl-en-
hanced spiritual practices.

f. Potential Therapeutic Applications of BCl-Enhanced Spiritual
Experiences: Investigation into the potential therapeutic benefits
of BCl-enhanced spiritual experiences in treating mental health
conditions like depression, anxiety, or addiction could be a fruit-
ful area of research. This could build on existing research on the
mental health benefits of spiritual practices, exploring how BCl
technology might enhance these effects.

These research directions highlight the complex and multifaceted na-
ture of the intersection between BCl technology, spirituality, and psy-
chology. As this field continues to develop, ongoing research will be
crucial in understanding the full implications of these technologies and
guiding their responsible development and use.
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XI. Conclusion

The advent of Neuralink’s brain-computer interface technology stands
poised to profoundly reshape the landscape of religious and psycho-
logical experiences. This research has illuminated the complex interplay
between cutting-edge neurotechnology and human spirituality, reveal-
ing both transformative potential and significant ethical challenges.

Our findings suggest that BCls could dramatically alter how in-
dividuals engage with transcendent states, potentially democratizing
access to profound spiritual experiences while simultaneously raising
questions about their authenticity and value. The ability to techno-
logically mediate or enhance religious practices, from meditation to
collective worship, may lead to a paradigm shift in how spirituality is
experienced and expressed.

However, these advancements do not come without concerns.
The ethical implications of BCls in religious contexts are far-reaching,
touching on issues of cognitive liberty, mental privacy, and the po-
tential for manipulation of beliefs. As these technologies progress, it
becomes increasingly crucial to develop robust ethical frameworks and
guidelines to ensure their responsible use.

Furthermore, the potential societal impacts of widespread BCl
adoption in spiritual domains are profound. We may witness the emer-
gence of new techno-spiritual philosophies, shifts in religious authority
structures, and evolving notions of human consciousness and identity.
These changes could reshape the relationship between science and reli-
gion, potentially bridging long-standing divides or creating new points
of tension.

As we stand at the threshold of this neurotechnological revolution,
it is clear that the implications extend far beyond the realm of medical
applications. The future of human spirituality and consciousness may
be intimately intertwined with our ability to interface directly with our
neural processes. This research underscores the need for ongoing in-
terdisciplinary dialogue and careful consideration as we navigate this
uncharted territory.

In conclusion, while Neuralink’s BCl technology offers unprece-
dented opportunities for enhancing and exploring human spiritual and
psychological experiences, it also presents us with profound ethical
and philosophical challenges. As we move forward, it is imperative that
we approach these advancements with both excitement for their po-
tential and mindfulness of their implications, ensuring that the future
of human-machine symbiosis respects the depth and diversity of human
spiritual experience.
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