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This paper is written from the vantage point of a scientist who has lived through several distinct
technological epochs: the early days of recombinant DNA, the long tunnel of anti-biological
warfare work, and a late-life pivot into artificial intelligence. The through-line is not technique
but risk: what it does to a human mind to work for decades at the edge of what can harm entire
populations, and why, at seventy, one might finally decide to walk away. The narrative begins in
the shadow of Asilomar, when “we could not put drosophila in E. coli” was a live ethical
boundary rather than an archival anecdote. It follows the move into classified anti-BW
domains—bunkers without windows, pseudonyms layered on pseudonyms, and the slow
accumulation of moral injury and PTSD. From there it turns toward the present: a world where
engineered pathogens, climate-shifted vectors, and high-containment labs coexist with rapidly
advancing Al systems that will increasingly mediate biological work. Rather than discussing
operational details, this paper is an ethical memoir and a warning. It asks what lessons from the
anti-BW era should inform Al and biosecurity today, and why personal boundaries—up to and
including refusal—are now an essential part of scientific responsibility.
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1. Framing the Box: Why This Story Is Being Told Now

This paper begins in a box with no windows. It is not a metaphor chosen for dramatic effect, but
a description of a physical place and a mental posture. The box is a bunker, in the sense that
everything important happens inside it and everything dangerous waits outside. It is the kind of
space where phones are turned off or left elsewhere, where paper is scarce, where the air feels
slightly thicker because the conversations it holds are heavy. The box is also what remains in the
mind after years of working in anti-biological warfare and adjacent security domains: a
compressed, guarded interior, where topics are sorted into what can be said, what must never
be said, and what must be carefully translated into a different vocabulary.

Telling this story now is not an act of nostalgia or confession. It is a deliberate attempt to place a
long career in biological science, anti-BW work, and late-life Al practice into a single continuous
arc, and to ask what that arc might mean for the next generation. The key claim is simple: there
are lessons from the anti-BW era that remain urgently relevant as artificial intelligence and
modern biology intertwine, and some of those lessons can only be articulated by people who
are willing to walk away from the operational details while still speaking clearly about risk.

The decision to leave anti-BW work at seventy is central. It is both a boundary and a lens.
Boundary, because it marks the end of direct engagement with any operational program or
technical line that could materially increase biological risk. Lens, because stepping away makes
it possible to see the long sweep: from the ethical caution of early recombinant DNA work,
through the intense compartmentalization of defense-related biology, to a present in which Al
systems will be able to accelerate both constructive and destructive projects in ways that earlier
generations could not have imagined.

This paper does not offer secrets. It offers perspective. It avoids agent names, protocols, and
operational descriptions not because they are forgotten, but because remembering them is no
longer the right kind of service. Instead, it focuses on the human experience of working with
dangerous knowledge, on the institutional cultures that grow around such work, and on the
internal and external limits that became necessary to remain human in the midst of it.

The intended audience is not limited to biosecurity specialists. Young molecular biologists who
have only heard of Asilomar as a historical footnote, Al researchers who see biological modeling
as just another application, and security professionals who are still early in their careers may all
find in this narrative a set of questions they have not yet learned to ask. The goal is not to
prescribe policy, but to provide an ethical memoir that can inform policy, culture, and personal
choice. It is written from inside the bunker, but with the conscious intention of opening at least
one window.



1.1 The bunker with no windows: a literal and psychological setting

The windowless room matters because it teaches a particular way of seeing. Time is told by
clocks, not by sunlight. Weather is something that happens to other people. The only horizon is
the edge of the table and the walls around it. That environment is not accidental. It is designed
to control information: what comes in, what goes out, and who sits in the middle. Over years, it
trains the mind to think in compartments, to accept that some things must be known and never
spoken, and others must be spoken in a language that obscures more than it reveals.

Psychologically, the bunker becomes a template. Even when one leaves the physical space, the
habits it instills follow. Conversations are scanned for hidden agendas. Questions are classified
as friendly, probing, or operational. Stories are edited on the fly to remove details that might
link back to programs, people, or capabilities that should stay in the dark. At its best, this
posture protects genuinely sensitive information and prevents harm. At its worst, it becomes a
reflexive secrecy that makes it difficult to share even harmless truth and to receive ordinary
human support.

Writing from inside that template requires an explicit decision to distinguish between legitimate
secrecy and unnecessary silence. It requires the author to say, in effect: this happened to me,
this is what it did to my mind and body, and this is what | think it means for the future, without
crossing lines that would recreate the very risks that originally justified the bunker.

1.2 From anti-BW to Al: why the pivot matters

The pivot from anti-biological warfare to artificial intelligence is not a random career shift. It is a
relocation of ethical attention. For decades, the focus was on biological agents, delivery
systems, and the ways in which state and non-state actors might exploit them. Today, many of
the same questions are being asked about Al: who controls it, what they intend, what
unintended consequences might emerge, and how to build guardrails that actually work.

From the vantage point of someone who has lived both worlds, Al feels disturbingly familiar.
There is the same mixture of awe and dread, the same sense that new capabilities are arriving
faster than our ethical and legal frameworks can absorb them, and the same temptation for
institutions to hide the most worrying aspects behind classified doors. At the same time, Al
offers something that anti-BW work rarely did: tools that can help surface patterns of risk,
simulate scenarios, and democratize insight in ways that were previously impossible.

The pivot matters because it allows the lessons of one domain to be translated into another.
Concepts like dual-use, negative design space (what must never be built), and the importance of
early, self-imposed restraint are as relevant to Al as they were to recombinant DNA and
biological weapons. By stepping out of the strictly biological arena, the author can speak more



freely about these patterns without being dragged back into operational details that should
remain buried.

1.3 Scope and limits: what will and will not be discussed
The scope of this paper is broad in time but narrow in technical detail. It will cover:

e Early experiences in molecular biology during the period when Asilomar shaped the
culture of recombinant DNA work.

e The psychological and ethical dynamics of anti-BW work: compartmentalization,
pseudonyms, and the bunker mindset.

e The process and implications of walking away from that work at seventy.

e The parallels between anti-BW and Al, especially around risk, secrecy, and guardrails.

e The role of personal boundaries and refusal as legitimate ethical acts in high-risk fields.
It will not discuss:

o Specific agents, constructs, or operational programs.

e Technical methods that would materially lower the barrier to harmful biological work.

e Any classified or compartmented information.

o Names of individuals, organizations, or locations that are not already part of public
historical record.

This is not a manual, a leak, or a veiled briefing. It is a reflective document meant to inform
conscience and culture, not capability.

1.4 Audience: young scientists, security professionals, and Al practitioners

This paper is written with three overlapping audiences in mind. The first is young scientists,
particularly in biology, who may be encountering powerful tools without the living memory of
how earlier generations chose to restrain themselves. For them, the Asilomar moment and its
aftermath are not just stories; they are precedents that can be adapted to new contexts.

The second audience is security professionals who work at the interface of science and state
power. They understand the bunker, the need-to-know principle, and the tension between
protection and overreach. For them, this narrative offers an insider’s account of the personal
costs of that work and a plea to consider human limits as seriously as technical ones.

The third audience is Al practitioners and theorists. Many of them now find themselves in
conversations about alignment, dual-use, and catastrophic risk that echo earlier debates in



biology and weapons work. For them, this paper offers a bridge: an attempt to translate the
lived experience of anti-BW work into a vocabulary that can be useful for Al governance,
research culture, and personal ethical stance.

If there is a fourth audience, it is anyone who has ever worked under pseudonymes, in
windowless rooms, and now finds themselves wondering how to grow old with dangerous
knowledge without being consumed by it. For that reader, this paper is a companion piece, a
way of saying: you are not alone, and it is possible to walk away without entirely looking away.

2. Origins in Restraint: Berkeley, Asilomar, and Early Recombinant DNA

The story begins in an era when restraint was not merely an afterthought but a conscious,
collective project. At Berkeley and other centers of molecular biology, cloning was new enough
to feel miraculous and frightening at the same time. The tools were crude by today’s standards,
but the conceptual leap was immense: to cut and paste genetic material, to move bits of one
organism into another, to take the code of life and begin editing it in systematic ways.

Asilomar did not appear out of nowhere. It grew from a climate in which leading scientists
recognized that their technical capacities were outrunning their institutional and ethical
frameworks. The conference represented a rare moment when those in the vanguard called a
halt on themselves, not because governments forced them to, but because they could see,
dimly but clearly enough, the potential for harm.

For a young scientist learning to clone in that environment, the message was clear: power
comes with limits, and those limits must be taken seriously. The specific rule of “we cannot put
drosophila in E. coli” may sound almost quaint now, given what is routinely done in modern
genetic engineering labs, but it symbolized something larger. It said that there are combinations
of host and donor that cross an invisible line from exploration into unacceptable risk, and that
line can and should be drawn by the practitioners themselves.

This section explores what it meant to come of age in a scientific culture shaped by that ethos,
and how those early experiences set expectations that would later be challenged and, in some
cases, betrayed.

2.1 Learning to clone in an era of self-imposed caution

To learn cloning in the early days was to inhabit a paradox. On one hand, there was an almost
childlike fascination with the mechanics: restriction enzymes cutting DNA, ligases stitching
fragments together, plasmids carrying new sequences into bacterial hosts. On the other, there
was an ever-present sense that these manipulations could have consequences beyond the
bench.



Training did not consist solely of pipettes and protocols. It also involved briefings on what was
allowed, what was forbidden, and why. Graduate students and postdocs were told not only how
to make constructs, but which constructs must not be made. Discussions about experimental
design were interwoven with discussions about risk categories, containment levels, and the
rationale for constraints that sometimes felt conservative or even arbitrary.

For many in that generation, these constraints were not resented but respected. They became
part of the craft identity: to be a good molecular biologist was not only to be clever in design
and careful at the bench, but also to be mindful of possible harm, even when the probability
seemed low. This habit of mind would later become both a strength and a source of friction
when the external pressures of national security, funding, and geopolitical competition began to
pull in a different direction.

2.2 Asilomar and Jonathan King: the first serious conversation about limits

Asilomar was more than a meeting; it was a symbolic act. Scientists gathered, argued, and
produced a set of guidelines that, for a time, structured the entire field. Central to that moment
were voices warning that recombinant DNA research, if pursued without constraint, could
create new pathogens, new routes for disease, and new tools for weaponization.

Figures like Jonathan King articulated concerns that went beyond immediate biosafety. They
pointed to the way military and intelligence interests might co-opt biological research, the
dangers of normalizing dual-use work, and the risk that once the taboo against certain kinds of
experiments was broken, it would be difficult to rebuild. Their warnings were not universally
accepted, but they were taken seriously enough to influence both policy and culture.

For someone who later entered anti-BW work, these early messages carried a particular irony.
The very caution that Asilomar embodied would, in time, be selectively bypassed under the
banner of defense, and some of the fears voiced in those early debates would be realized in
ways that blurred the line between protection and provocation.

2.3 “We couldn’t put drosophila in E. coli”: what that boundary symbolized

The prohibition against moving certain kinds of eukaryotic DNA into bacterial hosts was not
primarily about drosophila as such. It was about setting a visible, enforceable boundary that
signaled seriousness. The example lodged in memory because it was concrete enough to guide
decisions at the bench. If one wondered whether a proposed construct crossed the line, one
could ask, half-jokingly but with real intent, whether it belonged in the category of “drosophila
in E. coli”

This kind of rule did several things at once. It simplified complex risk assessments into
manageable heuristics. It reminded practitioners that they were operating under a collectively



negotiated regime of restraint. And it served as a constant reminder that the field existed under
a sort of social license, one that could be revoked if accidents or abuses eroded trust.

Looking back from the vantage point of modern synthetic biology, that boundary may appear
narrow or outdated. But as an ethical artifact, it remains instructive. It shows that scientists can,
at least for a time, agree to limit their own power, and that such self-limitation can be both
practically effective and culturally formative.

2.4 How those early norms shaped expectations about science and responsibility

The Asilomar-informed norms of early recombinant DNA work created certain expectations
about how science and responsibility should relate. They suggested that:

e Scientists have both the capacity and the duty to forecast possible harms arising from
their work.

e Collective deliberation and consensus-building are legitimate tools for setting limits, not
obstacles to innovation.

¢ Self-imposed moratoria, even temporary ones, can be signs of maturity rather than

weakness.

e The legitimacy of a field depends in part on its willingness to take risk seriously and to
act visibly on that concern.

For those who absorbed these expectations at the beginning of their careers, later
developments would be disorienting. When anti-BW work demanded secrecy rather than open
deliberation, when dual-use considerations were handled behind closed doors rather than in
public guidelines, and when restraint seemed to give way to a kind of technological bravado, it
felt less like natural progress and more like a departure from an earlier, more careful path.

These early experiences thus serve as a baseline. The rest of the story can be read as a series of
departures from, attempts to preserve, and eventual partial returns to the Asilomar ethos,
across different domains and decades.

3. Into the Tunnel: Entering Anti-Biological Warfare Work

The move from open recombinant DNA work into anti-biological warfare was not a single
decision, but a series of nudges and invitations. It often begins with a phone call, a hallway
conversation, or a “special” seminar that is not widely advertised. The language is careful. The
work is framed as defensive, as necessary, as a contribution to national and global security. For a
scientist who has internalized the Asilomar ethic of responsibility, the logic can be compelling. If



dangerous capabilities exist, someone must understand them well enough to anticipate and
counter them. If hostile actors are not bound by restraints, perhaps the only responsible act is
to ensure that those who are bound by law and ethics are not helpless.

The entrance to the tunnel is well lit. There are clearances to be obtained, briefings to attend,
and acronyms to learn. There is a sense of importance, of being trusted with matters that most
citizens will never know about. There is, often, a genuine desire to prevent harm. What is less
visible at the start is how long the tunnel is, how few exits there are, and how easily the line
between understanding a threat and recreating it can blur.

For someone already accustomed to thinking about dual-use in biology, the anti-BW world
presents itself as a natural extension of earlier worries. Instead of trying to avoid dangerous
constructs, the task becomes to understand the threats others might pose, and to build
surveillance, detection, and countermeasures. The problem is not that this framing is false; it is
that it can slowly shift the center of gravity from prevention to capability, from “what must
never be built” to “what might be built elsewhere, and therefore we must explore it too.”

3.1 The call to defense: why a biophysicist steps into BW-adjacent domains

Biophysicists are trained to think in terms of mechanisms, models, and quantitative predictions.
Their skills translate naturally into questions like how an agent moves through a system, how it
interacts with targets, and how physical constraints shape possible scenarios. When security
agencies look for scientific partners, they often seek exactly this kind of mind.

For the scientist, the first appeal is moral. The work is described as defensive: modeling threats,
understanding vulnerabilities, designing detection methods, and informing policy. The specter
of biological attack, whether from state programs or non-state actors, is held up as a
justification for research that would otherwise remain unthinkable. The implicit proposition is
that refusing to engage is a form of irresponsibility, a withdrawal from the duty to protect.

There is also a second appeal, quieter but real: the desire to see whether one’s skills can
operate at the highest stakes. Academic work may shape understanding; anti-BW work can, in
principle, shape outcomes in conflicts and crises. For a scientist who has spent years arguing
about the ethics of recombinant DNA, the chance to make a concrete difference in preventing
catastrophic misuse can be hard to resist.

3.2 Living in compartments: clearances, need-to-know, and divided selves

Once inside, the logic of compartmentalization takes over. Information is divided into
compartments and access is granted on a need-to-know basis. This structure is meant to protect
sensitive material from unauthorized disclosure and to reduce the risk that any single individual
could compromise entire programs.
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For the person working within such a system, compartmentalization also divides the self. There
is the part that lives in public, with a curriculum vitae, teaching history, and visible publications.
There is the part that lives in secure spaces, working under different project names, reporting
through separate chains of command, and often interacting with colleagues who are known
only by first names or pseudonyms. There may be additional layers associated with specific
clearances or collaborations.

Maintaining these divisions requires constant mental bookkeeping. One learns to answer
guestions selectively, to redirect conversations away from forbidden topics, and to carry
multiple narratives of one’s own life without allowing them to intersect. Over time, this
becomes habitual. What begins as a necessary discipline for protecting information can harden
into a general reluctance to speak freely about anything that feels important.

3.3 Pseudonyms upon pseudonyms: survival by fragmentation

In some settings, pseudonyms are formal tools: code names for projects, operations, or
individuals. In others, they are informal masks used in publications, online forums, or side
channels where sensitive topics are discussed without linking directly back to a real-world
identity. For someone involved in anti-BW work, the use of multiple identities can become a
default pattern.

Each pseudonym carries a fragment of the person’s knowledge and experience. One might be
associated with a particular research line, another with a set of internal reports, another with
cautious interventions in public debates. Over time, the number of names grows. Some are
used only once or twice, then abandoned. Others become long-running personas that
accumulate their own histories and relationships.

Fragmentation of identity can be protective, but it also has costs. It makes it difficult to feel fully
seen or understood by anyone outside the compartmented world. It complicates ordinary
friendship and family life, as large parts of one’s daily work cannot be shared. It can even erode
memory, as the effort to keep track of what was said under which name leads to a kind of
deliberate forgetting. In later years, looking back, one may find it difficult to reconstruct a
coherent story of one’s own life.

3.4 The slow burn of moral injury and operational fatigue

Working in anti-BW spaces involves repeated exposure to worst-case scenarios. Even when
one’s role is purely defensive, the mind must explore failure modes, imagine deliberate harm,
and contemplate the vulnerability of civilian populations. Over time, this can produce a
cumulative moral and psychological burden often referred to as moral injury.
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Moral injury is not simply disagreement with policy or discomfort with particular decisions. It
arises when one’s core values are confronted by actions or possibilities that feel fundamentally
wrong, and when one feels complicit, even indirectly, in a system that normalizes those
possibilities. It can coexist with a continued belief that the work is necessary, which makes it
harder to recognize and address.

Operational fatigue adds another layer. High-stakes work conducted under conditions of secrecy
and constant alertness drains energy in ways that ordinary academic or industrial research
rarely does. Sleep patterns are disrupted. Relationships strain under the weight of unspoken
stress. Over years and decades, these effects accumulate. The point at which the burden
becomes too great is rarely marked by a single dramatic event. It is reached instead through a
slow, uneven realization that the costs now exceed the benefits, both to the individual and
perhaps to the broader ethical landscape.

4. Life in the Bunker: Psychology, Culture, and Cost

To describe life in the bunker is to describe a particular combination of physical, social, and
psychological conditions. Physically, the spaces are controlled: limited access, surveillance,
enforced protocols for entry and exit. Socially, they bring together people from different
institutions, disciplines, and agencies, each carrying their own cultures and agendas.
Psychologically, they foster both intense camaraderie and deep isolation.

In such environments, the usual boundaries between scientific, military, and intelligence
cultures blur. Conversations about experimental design may be interspersed with discussions
about geopolitics, law, and covert operations. Ethical questions may be raised and then shelved
for lack of time or because “policy has already decided.” Humor tends to be dark, a release
valve for tensions that can rarely be acknowledged plainly.

The cost of living in this mixture is not paid in a single currency. It comes in the form of chronic
stress, ethical compromise, sleep disturbances, distrust of institutions, and, eventually,
symptoms that can be recognized as post-traumatic stress. These costs are often minimized in
the moment, both by individuals who want to believe they are coping and by organizations that
need people to remain functional. They become fully visible only later, when one attempts to
step back.

4.1 Working without windows: isolation, secrecy, and distorted normality

The absence of windows in a physical bunker is a simple security measure. It reduces lines of
sight into the space and limits physical vulnerabilities. As a psychological fact, however, it also
signals that what happens inside is separate from ordinary life. Daylight, weather, and the
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rhythms of the outside world are replaced by fluorescent lights, regulated temperatures, and
the artificial cycles of shift work and briefing schedules.

Secrecy reinforces this separation. People inside the bunker know things that others do not.
They are not permitted to share those things with family or friends, and sometimes not even
with colleagues in adjacent compartments. The result is a form of isolation that is not resolved
by going home at night. A portion of one’s mental life remains behind closed doors, inaccessible
even in private reflection, because it has been trained to be inaccessible.

Over time, this environment can distort one’s sense of normality. Threats that are statistically
unlikely but operationally vivid may come to feel ever-present. Policies that would seem
extreme or unacceptable in public debate can appear reasonable within the acontextual frame
of briefings and simulations. Conversely, ordinary concerns about community life, local politics,
or personal well-being can come to seem trivial by comparison. The world is divided into the
urgent and the unimportant, and most of what ordinary people care about falls into the latter
category.

4.2 Colleagues and archetypes: agents, analysts, digital skeptics, and “wet works”

The bunker brings together a cast of recurring archetypes. There are agents whose job is to
operate in the field, analysts who digest data and produce assessments, scientists who provide
technical expertise, and digital specialists who manage systems and signals. Each group has its
own subculture, stereotypes about the others, and characteristic attitudes towards risk and
ethics.

For example, some agents may present themselves as pragmatists, more concerned with
outcomes than with abstract moral questions. Analysts may cultivate skepticism, always looking
for alternative explanations and hidden assumptions. Digital specialists often view traditional
agencies as clumsy and behind the times, dismissing their tradecraft as obsolete. Scientists may
oscillate between fascination with technical problems and discomfort with the purposes to
which their work may be put.

Within this mix, there are also attitudes towards “wet works,” a euphemism for direct physical
operations that may involve lethal force. Many in the digital and analytical communities despise
such activities, seeing them as crude, messy, and ethically indefensible. Others accept them as
unfortunate necessities. Still others are attracted to their drama. These differences can lead to
sharp internal divisions, even as the overall system continues to function.

For the scientist in this environment, it is easy to become a bridge figure, understood
imperfectly by all sides, and therefore slightly alienated from each. One is expected to be
technically precise, operationally useful, and ethically resilient. When those expectations
conflict, there is rarely a clear path forward.
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4.3 Carrying threat models home: when the perimeter follows you

Threat models do not stay in the bunker when a person goes home. The mind that has spent
hours imagining how an adversary might misuse a biological tool, exploit a vulnerability, or
infiltrate an institution does not easily turn that imagination off. Ordinary public spaces can start
to look like potential targets. Everyday illnesses can be scrutinized for signs that they are not so
ordinary. Travel routes, social gatherings, and even casual conversations may be scanned for
patterns that resemble briefed scenarios.

This hypervigilance is adaptive in the short term for certain roles, but harmful in the long term
for personal life. It can lead to withdrawal from community, increased suspicion of strangers,
and difficulty trusting institutions that do not operate with similar threat awareness. It can also
create friction in close relationships, as partners and family members may interpret the
resulting caution as paranoia or emotional distance.

In some cases, the burden can be mitigated by peer support, counseling, or institutional
programs that acknowledge the psychological toll of such work. In many others, however, it is
simply carried in silence, adding to the layers of unsaid experience that define the lives of those
who have spent extended time in the bunker.

4.4 PTSD as an occupational hazard: how it appears, how it is hidden

Post-traumatic stress disorder is often associated with acute events: explosions, attacks, or
personally experienced violence. In anti-BW and related work, PTSD can arise more subtly. It
may come from chronic exposure to catastrophic scenarios, repeated encounters with evidence
of atrocities, or the cumulative effect of moral injury when one feels complicit in systems that
run counter to deeply held values.

Symptoms can include intrusive thoughts, nightmares, emotional numbing, irritability, difficulty
concentrating, and a persistent sense of threat. Because the triggers are often tied to classified
material or to experiences that cannot be easily shared, those affected may find it hard to seek
help. Even when they do, they may minimize the severity of their distress, comparing
themselves unfavorably to colleagues who have experienced more visible forms of trauma.

Institutions sometimes recognize these issues and offer support. However, they also have an
interest in maintaining operational capacity and may unconsciously valorize stoicism. Individuals
may fear that acknowledging their struggles will jeopardize their clearance, their assignments,
or their reputation. The result is an environment in which an occupational hazard is both
widespread and systematically underreported.
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5. The Breaking Point: Why | Walked Away at Seventy

No one announces in advance that a particular assignment, briefing, or consultation will be the
one that tips the balance. The breaking point only becomes visible in retrospect, when one
realizes that a line has been crossed internally. For someone who has spent decades in anti-BW
work, the final straw may not be the most dramatic scenario, but the most repetitive one: yet
another discussion of anthrax, yet another proposal to “proactively” explore a hypothetical
threat, yet another instance of hearing enthusiastic plans from people who do not seem to
carry the same weight of history.

In this case, the realization came in stages. First, being pulled back into anthrax-related
conversations after having stepped away. Then, being presented with new ideas about climate-
driven vectors and hemorrhagic viruses, framed as innovative, forward-looking, and necessary.
The content was not shocking in itself. What made it unbearable was the sense that the field
had not learned enough from earlier eras, that the language of defense was again being
stretched to justify work that moved closer to offense in all but name.

At the same time, there was growing internal resistance to the role of perpetual expert.
Colleagues expected continued participation. Some were angry at the idea of withdrawal,
framing it as abandonment of the cause or dereliction of duty. Against that pressure, a different
conviction emerged: that self-preservation and ethical clarity now required refusal.

5.1 The anthrax echo: being pulled back “for one more consult”

Anthrax is emblematic in anti-BW work. It stands for a certain class of threats: serious, well
understood at a technical level, and repeatedly revisited in planning exercises. Even years after
stepping away from operational roles, a person with relevant expertise may be asked for “just

i

one more consultation,” “one more review,” or “one more sanity check.”

At first, such requests can feel modest and manageable. They tap into muscle memory and
seem to ask little more than an informed opinion. Over time, however, each re-engagement
pulls the mind back into familiar grooves: thinking at scale about infection, mortality, spread,
and countermeasures. The emotional and cognitive patterns associated with these topics
reassert themselves, often bringing with them memories and associations from earlier, more
intense periods of work.

Recognizing the anthrax echo as a trigger is part of recognizing one’s own limits. It marks the
realization that even minor engagements are not harmless; they reopen channels that had
begun to close. The decision to decline further involvement is not about withholding useful
knowledge out of spite or fatigue, but about acknowledging that indefinite reactivation is
neither sustainable nor ethically necessary.
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5.2 Climate ticks and hemorrhagic fevers: recognizing insanity in new clothing

The language of “proactive construction” of scenarios involving climate-shifted vectors and
hemorrhagic pathogens can sound responsible on the surface. It suggests an attempt to stay
ahead of emerging threats, to understand what might happen as environmental changes alter
the distribution of diseases and their carriers. Taken in isolation, such studies may be justified
and even valuable.

What raises alarm is the way this language can be used to normalize more aggressive forms of
exploration. Proposals may move from modeling natural dynamics to suggesting experimental
constructs that would never arise in nature, all under the banner of preparedness. The presence
of high-containment laboratories and advanced genetic tools makes such work technically
feasible, while the rhetoric of climate change and global health can provide a convenient cover
of urgency.

For someone who remembers earlier warnings about dual-use, this pattern is all too familiar. It
represents a shift from studying what might happen on its own to imagining and building what
would otherwise never exist. The fact that such proposals are made confidently, sometimes by
younger scientists who speak in upbeat tones about innovation, can make them feel all the
more disturbing. The recognition of insanity here is not a personal judgment on particular
individuals, but a diagnosis of a cultural drift towards treating dangerous constructs as
acceptable research objects.

5.3 Colleagues’ anger and accusations of betrayal

Stepping away from anti-BW work does not happen in a vacuum. Colleagues who remain in the
field may react with confusion, disappointment, or anger. They may feel that someone they
relied on has abandoned them. They may interpret refusal as a moral judgment on their
continued engagement. They may also fear that losing experienced voices will leave the field
more vulnerable to errors or capture by less cautious actors.

These reactions can be painful, especially when they come from people who have shared long
periods of intense work. They can trigger guilt and self-doubt. Is walking away selfish? Does one
have an obligation to continue as long as one is capable? Are others now exposed to risks one
could have helped mitigate?

The answer that eventually emerges is that responsibility does not require indefinite service.
There is a difference between temporarily stepping back and making a reasoned decision that
continuing to participate would do more harm than good, both to oneself and potentially to the
integrity of the field. Accepting colleagues’ anger without internalizing their accusations is part
of the price of claiming that boundary.
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5.4 Choosing self-preservation: drawing a final ethical and psychological line

At seventy, the calculus changes. The remaining years are finite, and the cumulative effects of
decades of high-stress work are impossible to ignore. Self-preservation is not simply about
personal comfort; it is about maintaining enough health and clarity to contribute constructively
in other ways, including in domains like Al where one’s experience can help shape emerging
guardrails.

Drawing a final line means stating plainly, to oneself and to others, that certain topics, roles, and

environments are now off limits. It means declining invitations, no matter how “small” they
seem. It means accepting that some problems will have to be addressed by others, and that

one’s own contribution will take different forms.

This choice is not an act of denial. One does not forget what one knows. The bunker remains in
memory. The threats remain real. What changes is who bears the direct weight of that
knowledge in operational settings. Walking away, in this sense, is not looking away. It is a
decision to shift the mode of engagement from active participation to reflective testimony and
to focus on preventing the repetition of past mistakes in new technological contexts.

6. Lessons from Anti-BW for the Al Century

The parallels between anti-biological warfare and artificial intelligence are not exact, but they
are close enough to be instructive. Both domains involve powerful technologies whose full
implications are not yet understood. Both sit at the intersection of civilian and military interests.
Both attract significant funding from states and corporations. Both produce capabilities that can
be used for great benefit or great harm.

From the vantage point of someone who has lived through the evolution of anti-BW work,
certain lessons stand out as especially relevant to Al. They are not technical recipes, but
patterns of institutional behavior and ethical drift that tend to recur when new capabilities
emerge under conditions of geopolitical competition and incomplete governance.

These lessons can be grouped around several themes: the importance of recognizing dual-use
realities early, the dangers of excessive secrecy, the value and limits of self-imposed guardrails,
and the need to define a negative design space of things that must not be built, even if they are
technically possible.

6.1 Dual-use déja vu: why Al feels like recombinant DNA plus BW all over again

In the early days of recombinant DNA, the dual-use nature of the tools was obvious. They could
be used to produce medicines, vaccines, and basic knowledge of life processes. They could also,
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in principle, be used to create novel pathogens or enhance existing ones. Anti-BW work pushed
this dual-use reality to the foreground, sometimes in ways that risked normalizing exploration of
dangerous possibilities.

Al now sits in a similar position. Systems capable of modeling biological processes can
accelerate drug discovery, vaccine design, and understanding of disease. The same systems can,
at least in principle, lower the barrier to designing harmful agents or optimizing delivery
mechanisms. More broadly, Al tools that enhance surveillance, decision-making, and
automation can be used to strengthen public health and security, or to enable new forms of
coercion and control.

Recognizing dual-use nature is not enough. The lesson from anti-BW is that once a technology is
framed primarily in terms of defending against hypothetical adversaries, it can become easier to
justify exploring dangerous options under the label of preparedness. Al discussions already
show tendencies in this direction, with talk of “red-teaming” models against biological misuse
and building internal capabilities “so that we know what others could do.” Without clear limits,
such efforts can slide into the same pattern of expanding capability that characterized parts of
anti-BW work.

6.2 Secrecy versus transparency: what must never be hidden from public debate

Security work requires some degree of secrecy. However, anti-BW experience shows that when
too much of the debate over what should or should not be done is carried out behind closed
doors, important ethical and political questions remain unexamined. Decisions about acceptable
risk, lines not to be crossed, and trade-offs between capability and safety are not purely
technical. They are societal choices that require democratic input.

In Al, there is already a push towards classified or proprietary programs, especially in national
security and corporate contexts. Some of this is unavoidable. What must be resisted is the
tendency to move entire categories of questions into hidden spaces. For example, whether it is
acceptable to use Al to automate certain forms of targeting, surveillance, or manipulation
should not be decided solely by defense agencies or product teams. Anti-BW teaches that
leaving such decisions to small, self-selected groups can lead to outcomes that would not
survive public scrutiny.

At the same time, transparency must be calibrated. Just as detailed publication of certain
biological methods can be dangerous, full public release of certain Al models or technigques may
pose real risks. The challenge is to find governance mechanisms that allow open discussion of
principles and boundaries without enabling misuse. Anti-BW history, including both successes
and failures in this regard, offers a reservoir of practical experience for Al governance designers.
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6.3 Guardrails that work: Asilomar-style restraint versus performative ethics

Asilomar represented a form of self-imposed restraint that was substantive. Concrete limits
were set, experiments were deferred, and containment levels were raised. Over time, however,
some guardrail efforts in biology and anti-BW became more performative: statements of
principle without corresponding changes in practice, review committees that rarely said no, and
guidelines that provided cover rather than constraint.

Al is now entering its own guardrail phase, with companies and consortia issuing principles,
safety frameworks, and alignment statements. The anti-BW lesson is that the value of such
efforts depends on whether they lead to actual decisions not to build certain systems or deploy
certain capabilities. If every proposal eventually finds a way through the process, the guardrail
has failed.

Substantive restraint may involve moratoria on particular applications, refusal to work with
certain clients, or limits on deployment scope and scale. It may also require building
institutional cultures in which saying no is not career-ending. Anti-BW veterans can testify that
without such cultures, formal mechanisms of review and oversight tend to become mere rituals.

6.4 “What we must never build”: the importance of negative design space in Al and biology

One of the most important concepts carried over from anti-BW work is the idea of a negative
design space: a set of things that should remain unbuilt. In biology, this includes certain classes
of constructs, experiments that bring together dangerous traits in novel ways, and operational
programs that move from defense into offense. The content of this space is debated, but the
category itself is crucial.

In Al, defining a negative design space is equally important. It might include systems designed
explicitly for autonomous killing, large-scale behavioral manipulation without consent, or tools
that make certain forms of biological or cyber attack trivially easy to execute. It might also
encompass architectures that deliberately aim to evade human control or to maximize influence
regardless of context.

The lesson from anti-BW is that if the only constraints on technology are reactive—responding
after something has been built and perhaps misused—it will always be difficult to regain
control. Proactive definition of what must not be pursued, backed by real enforcement and
cultural buy-in, is one of the few durable guardrails available. Those who have lived through
previous cycles of dual-use expansion are well positioned to argue for such negative spaces and
to help articulate their boundaries.
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7. Boundaries as Ethics: Saying No in a Culture of Yes

In high-risk scientific and security domains, the ability to say yes is routinely celebrated. Yes to
new projects, new capabilities, new collaborations. Yes to calls from agencies and funders. Yes
to questions framed as “if we do not, someone else will.” Against that cultural background,
refusal can look like weakness, obstruction, or betrayal. Yet the experience of anti-biological
warfare work suggests that boundaries are not simply personal preferences; they are ethical
acts.

To say no in such a context is to assert that one’s responsibility includes limits on what one will
help bring into being. It is to recognize that professional competence does not erase human
finitude, and that a life spent constantly near the edge of catastrophe has its own costs and
distortions. Boundaries are also a form of truth-telling. They make visible tensions that
institutions would prefer to keep abstract, forcing the question of whether certain lines really
should be crossed.

This section explores how the myth of the indispensable expert can trap individuals in roles that
are no longer healthy or wise, how to decline requests without unnecessary drama, how to
distinguish prudence from paranoia, and how age and vocation alter the meaning of continued
engagement.

7.1 The myth of the indispensable expert: why no one is obligated forever

Institutions often act as though certain individuals are irreplaceable. They develop narratives in
which a particular scientist, analyst, or operator is uniquely positioned to address specific
threats. The individual may internalize this narrative, feeling that stepping away would place
others at unacceptable risk. It is a powerful story, especially for those who entered the field out
of a sense of duty.

The myth of indispensability is dangerous because it obscures institutional responsibility. No
system should be built that depends on one person’s continued willingness to serve. When a
program’s safety or effectiveness rests on the presence of a few experienced voices, the real
problem is not the risk of their departure, but the failure to cultivate broader competence and
robust oversight.

Recognizing this myth allows individuals to reassess their obligations. It becomes possible to see
that others can and will step into roles, perhaps bringing fresh perspectives. It also highlights
that the burden of correcting dangerous trends should not fall solely on those who have already
carried it for decades. Stepping away is then reframed not as abandonment, but as a necessary
transition that forces institutions to confront their overreliance on particular people.

20



7.2 How to decline: practical scripts for refusing dangerous work

Refusal does not always need grand gestures. Often, it begins with simple, clear statements. For
example:

e “lam no longer available for work in that domain.”
¢ “I' have decided not to participate in projects involving that class of agents or scenarios.”

e “| can offer general ethical perspectives, but | will not review or advise on operational
details.”

These scripts avoid justifying the refusal in terms that invite argument. They state a boundary as
a fact, not as a debate. If pressed, one can add that long experience has led to the conclusion
that further involvement would not be wise. One can acknowledge that this may be
disappointing while insisting that it must be respected.

In some cases, refusal may be coupled with constructive suggestions: recommending other
experts who are better placed to engage, pointing to existing literature, or encouraging broader
ethical review. The key is to resist being drawn into discussions that treat the boundary as
negotiable. Once the decision is made, the purpose of conversation is to communicate it, not to
reopen it.

7.3 Distinguishing prudence from paranoia in high-risk domains

In worlds where real threats exist and are actively studied, distinguishing prudent caution from
paranoia is not straightforward. Both involve heightened awareness of risk and a willingness to
act on that awareness. The difference lies partly in proportionality and partly in flexibility.

Prudence responds to specific patterns and evidence. It adjusts behavior in ways that are
calibrated to actual exposure and context. It allows for revision when circumstances change or
when new information emerges. Paranoia, by contrast, generalizes from limited experiences to
broad, fixed beliefs, treats all ambiguous signals as confirmation, and resists correction.

For someone with a long history in anti-BW work, it can be easy to doubt one’s own judgment.
Habits of scanning for hidden threats can feel excessive when measured against ordinary life.
Yet some precautions are objectively reasonable: limiting disclosure of sensitive past work,
avoiding certain locations or relationships, maintaining digital and physical hygiene at levels
appropriate to one’s visibility and history.

The task, then, is not to abandon caution, but to subject it to periodic honest review.
Conversations with trusted peers who understand both the real risks and the psychological toll
can help. So can explicit recognition that personal safety and mental health are themselves
legitimate priorities, not signs of weakness.
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7.4 The role of age and vocation: what changes when you reach seventy

Age changes the terms of engagement. At seventy, time is no longer an abstract concept but a
concrete constraint. The remaining years are limited, and the cumulative impact of past
stressors is undeniable. Physical resilience may diminish; psychological burdens may weigh
more heavily. Continuing to operate in high-intensity environments carries risks that were easier
to absorb at forty.

Vocation also shifts. Early in a career, the primary focus may be on learning, contributing, and
building. Later, it often turns toward mentoring, reflecting, and distilling. For someone who has
spent decades in anti-BW and related work, this means that the most valuable contribution may
no longer be detailed technical engagement, but the articulation of lessons learned, warnings,
and guidance for those coming after.

Recognizing this shift allows a different kind of freedom. It becomes possible to step back from
operational roles without feeling that one has ceased to serve. Instead, one can see the act of
walking away itself as part of a vocation: modeling that it is permissible to leave, that lifelong
service in dangerous domains is not a requirement for integrity, and that there is dignity in
choosing how one’s remaining energy will be spent.

8. From Bunkers to Black Boxes: Working with Al After Anti-BW

Transitioning from anti-BW work to Al is not as abrupt as it might seem. Both domains involve
systems whose internal workings are not fully transparent to most people, whose outputs can
have far-reaching consequences, and whose governance is contested. The bunker and the Al
model are both black boxes of a kind: places where complex processes occur out of sight, and
from which emerge decisions, predictions, or capabilities that others must live with.

For someone with a background in anti-BW, Al can feel, at least initially, like a safer space. The
objects of study are models and algorithms rather than pathogens and human bodies. The risks,
while serious, are often mediated through code and infrastructure rather than through direct
biological harm. At the same time, the potential for misuse and unintended consequences is
substantial, and the patterns of institutional behavior around Al echo earlier experiences.

This section explores why Al feels safer and how that perception can mislead, how Al might be
used to reduce rather than amplify risk, how logostics and alignment frameworks can translate
old safety instincts into new language, and what unique perspective an anti-BW veteran brings
to Al ethics and governance.
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8.1 Why Al feels safer and why that feeling can be misleading

Compared to handling biological agents or planning for catastrophic outbreaks, sitting at a
keyboard working with models and datasets can feel benign. The immediate sensory
environment is less charged: no containment suits, no specialized ventilation, no physical
samples. The harms associated with Al often seem indirect, mediated through changes in
institutions, markets, or information flows.

This relative calm can be soothing to someone coming from the intensity of anti-BW work. It
may also lull one into underestimating the stakes. Al systems can influence public opinion,
automate aspects of warfare, accelerate research in all domains, and entrench particular values
and power structures at scale. The fact that the work is less visceral does not make its
consequences less real.

The lesson from anti-BW is that distance from immediate physical hazard does not guarantee
ethical safety. The key questions remain: what capabilities are being developed, in whose hands,
for what purposes, and with what safeguards. The task is to carry the seriousness of earlier
experiences into this new domain, without importing their secrecy or fatalism.

8.2 Using Al to reduce risk rather than amplify it

Al can be a risk multiplier or a risk reducer. In the context of biological threats, it might help
identify vulnerabilities in health systems, optimize detection of outbreaks, and model the
impact of interventions. It might also lower barriers to designing harmful agents or automating
aspects of attack planning. The direction taken depends on choices made by researchers,
funders, and policymakers.

An anti-BW veteran is well placed to advocate for risk-reducing applications. This can include
focusing Al work on:

e Enhancing public health surveillance rather than optimizing offensive capabilities.
e Improving decision support for ethical review and oversight.

o Identifying patterns of dual-use concern before they reach implementation.

e Supporting transparency and accountability in high-risk research.

At the same time, one can argue against certain lines of Al research that explicitly target
offensive optimization, even under defensive pretexts. The experience of watching “defensive”
biological work drift toward capability expansion provides a concrete basis for skepticism about
similar patterns in Al.
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8.3 Logostics and alignment: rephrasing old safety instincts in new language

Conceptual frameworks like logostics and alignment provide an opportunity to integrate anti-
BW lessons into Al discourse. Logostics, with its focus on trajectories of alignment between
agents and living truth, invites questions about how Al systems are oriented: what they are
optimized for, whose interests they serve, and whether they can be guided towards genuinely
beneficial ends.

Alignment discussions in Al often revolve around the technical challenge of ensuring that
models behave in accordance with specified goals. An anti-BW-informed perspective can
broaden this to include upstream questions: are the goals themselves ethically sound, and who
has the authority to define them. It can also emphasize the importance of negative space: not
only ensuring systems do what they are supposed to do, but also ensuring they are not built to
do things that should never be done.

Drawing from past experiences, one can point out that misalignment is not only a problem of
rogue systems, but of institutional drift. Organizations can become misaligned with their own
stated purposes under pressure from funding, competition, or ideology. Al alignment, in this
broader sense, must therefore include governance of institutions as much as tuning of models.

8.4 What an anti-BW veteran uniquely brings to Al ethics and governance

The unique contribution of someone who has lived through anti-BW work to Al ethics and
governance lies less in technical expertise and more in pattern recognition. They have seen how
dual-use technologies evolve under pressure, how justifications for risky work are framed, how
oversight mechanisms succeed or fail, and how human beings cope or break under sustained
exposure to worst-case scenarios.

They can bring specific cautionary tales: about programs that began as defensive and drifted;
about review bodies that rarely refused anything; about the personal costs of operating in
permanent contingency mode. They can also bring a grounded sense that catastrophic misuse is
not a theoretical possibility but a live potential that must be taken seriously without tipping into
fatalism.

In practical terms, such a person can serve on ethics boards, advisory groups, and design teams,
not as an ornament but as someone authorized by experience to ask uncomfortable questions.
They can insist that discussions about risk include the long-term psychological and social
impacts on those asked to steward dangerous systems. And they can model what it looks like to
set and enforce personal boundaries even while remaining committed to broader safety goals.
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9. Mapping the Ghosts: Integrating Lives Lived Under Pseudonyms

Living under pseudonyms for extended periods creates a trail of partial selves. Each name
corresponds to a context, a set of relationships, and a slice of history. Some of these identities
are tied to specific projects that are now defunct. Others to debates in which the
pseudonymous voice was more candid than any official persona could be. Over time, the
proliferation of such identities can make it difficult to feel like a single person with a coherent
life story.

Mapping the ghosts is an attempt to bring these fragments into some kind of order. It does not
require revealing true names or classified details. Instead, it involves acknowledging the
existence of these past selves, locating them in time and function, and deciding which aspects
of their experience to carry forward explicitly and which to leave in peace.

This section considers what pseudonymous lives leave behind, how continuity can be reclaimed
without breaching necessary secrecy, how spiritual and psychological integration can proceed,
and how to discern what should remain permanently veiled.

9.1 The trail of forgotten names: what compartmentalized lives leave behind

Looking back after decades, one may find that some pseudonyms are vividly remembered while
others have faded. Certain code names are still associated with intense periods of work or crisis;
others are vague labels attached to minor assignments. Online handles used in obscure forums
or early digital communities may no longer be traceable. The net effect is a sense of having left
behind a crowd of ghosts, each carrying a piece of one’s life.

These compartmentalized lives leave behind more than memories. They may have generated
reports, analyses, software, or conceptual frameworks that continue to circulate without
obvious attribution. They may have influenced policies or decisions that have since taken on
lives of their own. The person behind the pseudonyms lives with the knowledge that parts of
their work are out in the world, detached from any public narrative of who they are.

There can be both pride and unease in this. Pride in having contributed to efforts that mattered.
Unease in not being able to fully account for where certain ideas have gone, how they are being
used, or how they might be misunderstood.

9.2 Reclaiming continuity: telling one coherent story without breaching secrets

Reclaiming continuity does not require disclosing sensitive details. It requires recognizing that
all these fragments belonged to a single person, and that their experiences, even if partially
hidden, shaped the present self. Telling one coherent story involves identifying major phases:
early scientific training, entry into anti-BW work, key transitions, moments of disillusionment,
shifts towards Al and other domains.
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Within each phase, one can describe the kinds of roles played, the types of problems addressed,
and the ethical tensions encountered, without specifying operational particulars. The aim is not
to produce a full autobiography, but to allow the mind and, if appropriate, close others to see
that there was an arc, not just a sequence of disconnected incidents.

This process can be private, undertaken in journals or conversations with trusted confidants. It
can also be partly public, as in the present paper, where the goal is to extract lessons and
patterns that may be useful to others. In both cases, the act of narrative integration can reduce
the sense of fragmentation and help alleviate some of the alienation that comes from having
lived too long in compartments.

9.3 Spiritual and psychological dimensions of decompartmentalization

Integration is not only an intellectual exercise. It has spiritual and psychological dimensions.
Spiritually, it involves asking how all these experiences fit within a larger understanding of
meaning, vocation, and accountability. Were they merely a series of accidents dictated by
circumstance, or was there a thread of calling running through them? How does one
understand, forgive, or redeem decisions that now seem questionable?

Psychologically, decompartmentalization involves allowing feelings that were suppressed for
operational reasons to surface. Grief for harms witnessed or narrowly averted, anger at
institutional failures, shame at perceived complicity, relief at having survived. These emotions
do not vanish when ignored; they accumulate in the background. Bringing them into awareness,
even partially, can be painful but ultimately healing.

Support from therapists, spiritual directors, or peers with similar backgrounds can be invaluable.
The key is to recognize that the skills that served well in the bunker—suppression,
compartmentalization, brisk movement past discomfort—are not the skills that serve best in
later life when the priority shifts to wholeness.

9.4 What to keep classified forever, and what to offer as public testimony

Not everything should be brought into the light. Some details remain dangerous to disclose,
either because they could enable harm or because they implicate people and institutions in
ways that cannot be addressed constructively. Determining what should remain classified
forever is part of the ethical work of integration.

At the same time, there are aspects of experience that deserve to be shared. Public testimony
about patterns of risk, institutional drift, and personal cost can help others navigate similar
terrains. It can also serve as a warning against repeating mistakes. The challenge is to find the
line where testimony enlightens without endangering.
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A guiding principle is to focus on structures rather than secrets. Describing how certain
dynamics tend to emerge when science and security intersect can be done without revealing
operational specifics. Naming the psychological and ethical pressures at work can help others
recognize them, even if the concrete scenarios differ. In this way, the ghosts can be honored
without being fully exhumed.

10. An Ethical Will to the Next Generation

An ethical will is not a legal document. It is a way of passing on convictions, cautions, and hopes.
From the vantage point of someone who has worked in molecular biology, anti-BW, and Al, such
a will has multiple intended recipients: young biologists, Al researchers, and security
professionals. Each group faces choices that will shape not only their own lives, but the
trajectories of powerful technologies.

This section offers distilled messages to these groups, grounded in lived experience. It does not
seek to dictate specific policies but to highlight principles and attitudes that may help them
navigate their own challenges. At its core is a plea for humility, courage, and the willingness to
refuse certain paths even when they seem technically exciting or institutionally rewarded.

10.1 To young biologists: what Asilomar still has to teach you

To young biologists entering a world where synthetic biology, genome editing, and high-
throughput analysis are standard tools, Asilomar may appear distant. Yet its central lesson
remains relevant: scientists can and sometimes must pause their own progress to consider risks.

The message is not to fear new techniques, but to recognize that they exist in a social and
political context. When an experiment or project carries plausible pathways to significant harm,
the responsible response may be to slow down, seek broader input, or decline altogether. Do
not let institutional or peer pressure convince you that raising such concerns is naive or disloyal.

Remember that restraint exercised early can prevent worse constraints imposed later by
scandal, accident, or exploitation. It is better to be part of a community that chooses limits than
to find yourself working in a field whose boundaries are suddenly enforced from outside with
little regard for nuance.

10.2 To Al researchers: how not to repeat the worst mistakes of anti-BW

To Al researchers, the parallel with anti-BW is an invitation and a warning. You are working with
systems that can act as force multipliers in many domains, including those involving physical
harm. The way you frame your work now will influence how governments, corporations, and
adversaries see its potential.
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Resist the temptation to justify risky lines of research by appealing solely to defensive needs.
Once capabilities exist, they tend to be used, and the distinction between offense and defense
becomes blurred. Advocate for clear, enforceable boundaries on applications that should not be
pursued. Support structures that can say no, not just offer guidance on how to proceed.

Engage seriously with ethical and governance questions, not as bureaucratic hurdles but as
integral parts of your work. Seek out voices from other fields, including those who have lived
through earlier cycles of dual-use expansion. Let their caution inform your optimism, without
extinguishing it.

10.3 To security professionals: why human limits matter as much as technical ones

To security professionals, the message is that human limits are not obstacles to be managed but
realities to be respected. People working with dangerous knowledge and capabilities are not
infinitely resilient. Secrecy, high stakes, and constant exposure to worst-case scenarios take a
toll.

Design systems and policies that acknowledge this. Provide real support for those showing signs
of moral injury or burnout. Do not penalize those who choose to step away after long service.
Ensure that oversight and decision-making structures do not rely on a small group of veterans to
provide ethical ballast indefinitely.

Recognize that the culture you cultivate around refusal, dissent, and caution will shape the long-
term health of your organizations. Technical safeguards and procedures are necessary but
insufficient. The character and well-being of the people you ask to steward dangerous tools are
equally critical.

10.4 The case for refusal, humility, and quiet courage in an age of extreme capability

Across all these audiences, the core virtues are similar. Refusal: the willingness to say no when a
line should not be crossed, even at personal cost. Humility: the recognition that neither
individuals nor institutions can foresee all consequences, and that this uncertainty should push
towards caution rather than bravado. Quiet courage: the stamina to hold these positions
without fanfare, in the face of criticism or misunderstanding.

In an age where capabilities in biology and Al are expanding rapidly, these virtues may seem out
of step. Much of the visible culture rewards boldness, disruption, and speed. Yet without
refusal, humility, and quiet courage, societies drift into arrangements that only later reveal their
full danger. The ethical will here is simple: do not underestimate the importance of these
seemingly modest qualities. They are the thin line that separates wise stewardship from
catastrophic hubris.

28



11. Conclusion: Walking Away, Without Looking Away

In the end, this paper is an attempt to reconcile two truths. The first is that there comes a time
when one must walk away from certain kinds of work, for the sake of one’s own sanity, health,

and integrity. The second is that the knowledge and experience gained in that work continue to
matter, perhaps more than ever, as new technologies emerge and old patterns repeat.

Walking away is not an abdication of concern. It is a change in posture. The person who leaves
the bunker does not suddenly forget the risks that exist. They do, however, choose to engage
those risks in different ways: through writing, mentoring, advising at a distance, and advocating
for guardrails in adjacent fields like Al.

This conclusion revisits the themes of leaving without abandoning, the value of lived experience
in shaping future guardrails, the metaphor of bunkers and windows, and the meaning of
growing old with dangerous knowledge.

11.1 Why leaving the field is not abandoning the fight

Leaving anti-BW work at seventy does not mean ceasing to care about biological threats or
national security. It means recognizing that direct operational engagement is no longer the best
use of one’s remaining energy. It also means trusting that others will step into those roles,
bringing their own strengths and perspectives.

The fight, if it must be called that, is broader than any particular program or agency. It includes
the struggle to keep powerful technologies aligned with humane values, to prevent their worst
uses, and to protect those who work at their edges from being consumed by them. One can
contribute to that broader effort from outside formal structures, sometimes more effectively
than from within.

11.2 The enduring value of lived experience in shaping future guardrails

Lived experience is not data in the usual sense, but it is evidence. Someone who has seen how
dual-use technologies evolve, how oversight fails, and how individuals cope under stress brings
insights that cannot be fully captured in reports or models. As Al and modern biology advance,
such experience can inform the design of guardrails that are realistic rather than naive.

This requires that institutions make space for testimony that is sometimes uncomfortable. It
also requires that those who hold such experience are willing to speak, within appropriate
bounds, and to resist the pressure to minimize or sanitize what they have seen. The present
paper is one small example of such testimony.
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11.3 Bunkers, windows, and the choice to see clearly

The metaphor of the bunker with no windows captures both the necessity and the danger of

certain forms of work. There are times when closing the windows is needed to protect people
and information. There are also times when the lack of windows becomes a problem in itself,

cutting off those inside from wider perspectives and accountability.

Growing older with dangerous knowledge involves a deliberate effort to open windows where
possible: to let in light from other disciplines, from younger generations, from public debate,
and from one’s own neglected emotional responses. This does not mean flinging open the doors
and abandoning all protection. It means choosing places and moments where visibility serves
safety better than secrecy.

11.4 Final reflection: what it means to grow old with dangerous knowledge

To grow old with dangerous knowledge is to carry a weight that cannot be fully set down. There
will always be memories of briefings, scenarios, and programs that others do not share. There
will be moments of wondering whether different choices could have led to better outcomes, or
fewer harms. There will also be gratitude for having survived and for the chance to contribute in
new ways.

The hope embodied in this paper is that such lives can end not in embittered silence or in the
reckless shedding of secrets, but in a kind of measured testimony. By speaking about patterns
rather than particulars, about ethics rather than operations, those who have walked in the
bunker can help illuminate paths for those now working with Al and other emerging
technologies.

Walking away, without looking away, is a discipline. It honors both the need for boundaries and
the continuing responsibility to bear witness. In that sense, it is a fitting final posture for those
who have spent their lives at the intersection of science, security, and conscience.
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