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I became my own test subject. “Look at that! I’m talking with God. It sure feels real, but it must be a trick of the brain.” It had to be a trick of the brain, since it was beginning to look like a personal god probably did not exist. What a strange and wonderful thing to realize.—Dan Barker1

Mythology is not invented rationally; mythology cannot be rationally understood. Theological interpreters render it ridiculous. Literary criticism reduces it to metaphor. A new and very promising approach is opened, however, when it is viewed in the light of biological psychology as a function of the human nervous system, precisely homologous to the innate and learned sign stimuli that release and direct the energies of nature—of which our brain itself is but the most amazing flower.—Joseph Campbell2
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Prologue

It was not neuroscience that caused former Christian evangelist Dan Barker to lose his belief in God. It was more a gradually escalating discomfort with the unfulfilled promises of the religion, the empirically testable aspects of Scripture that seemed not to hold up to experiment, and the growing realization that its most fundamental ideas no longer made sense. As with many believers, his personal experience of the presence of God had once seemed compelling evidence of the divine, and to this day he marvels that he can still summon those feelings. His flash of insight that appears as the first epigraph to this book beautifully expresses both the joy of seeing through an illusion and the deep questions that immediately follow. Why are humans prone to this illusion? How does the brain trick us in this way? In my first book, The Illusion of God’s Presence, I tried to answer the why question. Here I deal mainly with how, and that takes us into the brain—a journey that a prescient Joseph Campbell could only imagine in 1959.

Since the advent of functional neuroimaging, the temptation to peek into the brains of people praying, meditating, or speaking in tongues has been irresistible. It has spawned a new discipline, or at least a new genre in popular science writing: neurotheology. Most of the results, however, have been disappointing. There is no consensus about what kind of mystical experience should be studied, little consistency in findings across studies, a dearth of clear hypotheses to test, and ample room for unconstrained speculation. Understandably, neurotheology has its detractors. Yet religion really is a profoundly important aspect of human behavior, one that merits scientific scrutiny. The neuroscience of religious experience is in its infancy, its techniques are rapidly improving, and what it most needs now are specific and testable hypotheses that lead to good experimental questions.

I did my PhD in the lab of Ted Bullock, one of the founding fathers of neuroethology (not to be confused with the almost identically spelled neurotheology). Ethology is the study of animal behavior in its natural context and emphasizes the evolutionary origin of the behavior and its role in the animal’s reproductive success. Neuroethology extends this exploration into the brain. It seeks to understand the brain by applying the methods of neuroscience to the natural behaviors of highly specialized animals. The essence of the idea is that the complexity of the brain is overwhelming, and the only hope of understanding it is to start with a part of the brain where we completely understand the problem it is trying to solve. We can best do this in the brain of an animal that is highly specialized for a distinct and easily understood behavior—preferably one that has already been well studied by ethologists. Famous examples include infrared vision in rattlesnakes, communication and navigation by electric fields in weakly electric fish, echolocation in bats, sexual pair-bonding in prairie voles, the development of singing in songbirds, and the ability of barn owls to catch mice in total darkness using only sound cues.

With each of these examples, understanding the behavior had to come first. It took decades of behavioral study to understand that birds sing to establish territories and attract mates, that their song is partly innate but mostly learned, and that chicks need to hear the normal song during a critical period that precedes their first attempts at singing. Only then did it make sense to explore the neural circuitry in the brain that makes this possible. The behavioral studies mainly address “why” questions: Why do birds sing? Why is their song abnormal if they are raised in isolation? The neurobiological studies address mainly “how” questions: How do birds sing? How does the brain encode the innate aspects of the song? How does the brain of a chick learn the fine details of the song from its father? What neurons, fiber tracts, and neurotransmitters are involved? How do these change during development?

In my previous book, The Illusion of God’s Presence, I tried to do mainly the first part—the ethological or behavioral part—for the scientific study of religion. The intense and highly emotional longing for a loving God had been largely ignored in most of the scientific literature on religion, and my background in ethology suggested a new answer to this puzzle. That’s what most of my first book was about, and the questions it addresses are mainly “why” questions. I did, however, include a few chapters that touched on neurobiology, and I confessed to my readers that these were mere snippets of a second book that had taken shape, almost by accident, as I was writing the first. Although the second book was unfinished at the time, I knew what it would cover, and I referred to it as “the sequel” throughout The Illusion of God’s Presence.

This book, The Phantom God, is that second book. I wrote it to try to understand the circuitry in the brain that underlies the feeling of God’s presence—in other words, to address the “how” questions. More precisely, I try to make sense of experiments that others have done that bear on the problem, and I suggest promising directions for future research. Part of what’s new and special about The Phantom God is that it draws connections to fields of neuroscientific research previously considered unrelated to human religiousness, like mother-infant bonding in nonhuman mammals and language acquisition in human infants. There are many surprising connections and insights of this kind that can be seen only in the brain. For example, part of the circuitry of mother-infant bonding is also the epicenter of drug addiction—an observation that may explain a lot about the compulsive and tenacious aspects of religious belief. Similarly, the orbitofrontal cortex of an infant specifically responds to the mother’s voice and, in adult Carmelite nuns, to their recalling the feeling of God’s presence. Damage to this part of the brain causes acquired sociopathy, and the most severe cases are those in which the damage occurred in infancy; here we see the intersection in the brain of the social and neonatal roots of religion I emphasized in my first book.

Although The Phantom God clearly grew out of my work on The Illusion of God’s Presence, it stands on its own. You can understand The Phantom God without reading its predecessor because part I, comprising two chapters, summarizes the essential ideas and evidence from the first book that form the behavioral foundations of this one. The title of the first chapter is an all-encompassing “why” question: “Why Is God Two-Faced?” Why do believers tell you that their God will damn you to hell yet in the same breath insist that he loves you unconditionally? The answer, in my view, is the key to an ethological understanding of human religiousness. Equipped with that answer, we embark on an expedition deep into the human brain.

In part II, I lay the foundation for some promising new mechanistic questions, mainly by addressing this fundamental one: where in the brain is the circuitry that produces the illusion of a divine presence? Along the way I describe evidence from neuroscience that bears on the central hypothesis I lay out in chapter 1. My broader goal, however, is to explain as best I can the neural mechanisms behind that illusion and the emotions of spiritual experience.

The overarching hypothesis is that the illusion of God’s presence comes from an innate neural model of mother, the purpose of which is to establish the infant’s part of the mother-infant bond. Anomalous activation of this circuitry in the mature brain gives rise to a specific kind of spiritual longing and the expectation that a primordial savior exists. If this idea is right, then some of our most powerful spiritual feelings and experiences arise from the neural circuitry of neonatal emotion and expectation, and this insight leads to testable predictions. The desperate helplessness that precipitates the comforting sensation of God’s presence and the crying of a newborn for the comforting arms and breast of its mother should share a common neural mechanism. Similarly, the satisfaction and enfolding love experienced by an infant at its mother’s breast and the feelings that typically constitute spiritual experience—unconditional love and ecstatic union with a divine presence—should also have a common neural substrate. The correspondence of these infantile and adult mental states should be evident in similarities of localization in the brain, of neuronal activity, and of sensitivity to drugs. If that correspondence cannot be found, then the hypothesis is wrong.

One strength of the hypothesis is that it suggests specific experiments not only in humans, but also in nonhuman animals. If religious experience is a uniquely human phenomenon, as is widely assumed, then we are limited to those experimental techniques that can be used with human subjects. If, however, the neurology of the sensation of God’s presence is intimately related to the neurology of infantile crying and mother-infant bonding—behaviors that occur in nearly all mammals—then many new experimental possibilities appear, and a large body of existing research becomes relevant to the problem.

Part II is a journey through those parts of the brain where various aspects of the innate model of the mother appear to be implemented. The discussion comprises five chapters, each of which deals with one aspect of the innate model as follows:


	Crying

	Innate knowledge and feelings

	The appetitive longing for mother

	The sensed presence

	Short-circuit certainty



For each of these I describe evidence that associates the behavior or sensation with various brain regions. Where relevant I also discuss the role of these neural networks in some adult behaviors, such as maternal caregiving, adult sexual pair-bonding, or drug addiction. My goal here is to try to explain what these parts of the brain do and how they do it. Although it is mainly infantile experience that guides us to these places, the rationale for exploring them is that they are likely to be involved in spiritual emotion and experience.

The story that emerges is that there is probably not a specialized part of the brain dedicated exclusively to neonatal behavior. Instead it appears that the innate neural model of the mother is the seed around which crystallizes the social brain—those widely distributed neural networks that we use as adults to read the minds of others through facial expressions, body language, gestures, tone of voice, and other nonverbal cues and that generate socially appropriate emotions and behaviors in response.1 The social brain includes areas in the prefrontal cortex that do not fully mature until adolescence and so have long been considered irrelevant to neonatal cognition and behavior. Recent evidence, however, paints a more subtle and complex picture in which even these late-developing regions embody innate knowledge that is accessible in infancy. This revised neurological view is consistent with behavioral and psychological evidence that the mother-infant bond is the template for adult social relationships.2

Throughout development, however, that neural seed probably remains intact and distinct, partly by virtue of the unusual sensory stimuli and conditions of infancy to which it is attuned, but also because of the way innate information is represented in the brain. It is this innate neonatal kernel of the social brain, activated in an abnormal adult context, that is the proposed neural substrate for the illusion of God’s presence—the “trick of the brain” that Dan Barker found so strange and wonderful. When seen from this perspective, however, the illusion also appears remarkably similar to one that has long been familiar to neurologists: the phantom limb of the amputee, spawned by the expectation of the patient’s brain that the missing limb should still be there. In chapter 7 I argue that the innate neural circuitry that expects the presence of mother can spawn a phantom divine presence in much the same way. Hence the title of the book: God is a phantom, conjured by a brain that expects a primordial savior to exist and compels that belief, both in infancy and, for many people, in adulthood.

Part III reexamines neurotheology from the new perspective developed in parts I and II, and it meanders into related research not specifically aimed at religious experience. Important themes include embodiment; the sense of agency; insights from neuropsychiatric illness; specialization of the left and right hemispheres; and the role of memory, expectation, and attention in conscious perception—both real and illusory. The book concludes with a discussion of predictions that may be empirically testable.

In my first book, I used the image of hiking to a high mountain summit and gazing at the landscape we had traversed as a metaphor for the new perspective on religion I had tried to present. In this book, the trail is steeper, the route is confusing in places, and the summit is higher. At times you may feel it is beyond your ability, but I urge you to persist. I warn you of the challenge ahead only to prepare and encourage you. You need not master every neuroscientific detail to see and understand the big picture. What you most need are the curiosity and courage to seek truth wherever that journey leads. Neuroscience is amazing, fascinating, and magnificent. On this trek, the summit experience is well worth the effort.

Part of what makes this book challenging is the complexity of the brain itself. There is no way to avoid this complexity and still do the subject justice. I shall therefore use conventional neuroanatomical terms for parts of the brain and their spatial locations. Some of these words have entered the popular lexicon, but most have not. I have tried to make it clear from the context that I am referring to a part of the brain (nucleus accumbens, orbitofrontal cortex, temporoparietal junction) or a spatial direction in the brain (rostral, caudal, medial, lateral, rostroventral) or a neurotransmitter or neuromodulator (dopamine, acetylcholine, endorphin) or an experimental method (fMRI, NIRS, EEG, MEG). It should be possible to follow the essential ideas without knowing exactly what all of these strange words mean, but if they make you uncomfortable, I recommend a careful reading of appendix A. It explains some basic neuroscience and includes links to helpful websites. Chief among these is Wikipedia, which often provides excellent overviews and illustrations when searched using the technical name of a part of the brain.

A few excerpts from this book appeared in condensed form in chapter 12 of The Illusion of God’s Presence. I hope the repetition is more reinforcing than tedious. Also, feel free to skim or skip part I of this book if you already know that material.

I include cross-references to related ideas in different chapters of this book. Some readers of my first book objected to this, expressing frustration that I would tease them with hints of what was coming without simply making the point in one place. To reduce that frustration, I’ve tried to flesh out these connections with more complete descriptions, but there are good reasons for retaining the cross-references. Complex ideas that rise in conceptual layers are best explained sequentially, and that is how I write. But a good scientific theory must cohere throughout its structure. If an experimental result supports one aspect of the theory yet contradicts another, then something is wrong. Conversely, if a result supports not only the part it was intended to test, but also other aspects, then the whole edifice is strengthened. This is why I often point out links between seemingly disparate experiments or ideas scattered throughout the book. Theology, by contrast, is notorious for its lack of coherence.3 For example, we are told that a loving, omnipotent, and omniscient God allows evil and suffering because he wants us to have free will, yet we are also told, in other contexts, that this omniscient God knows all that will happen in the future. This means that all future events are determined, even if known only to God, and therefore none of us—God included—can have free will.4

Finally, I write in a time when religious groupthink has seized a significant minority of Americans and, through their disproportionate influence, much of the American government. Seizure is the right concept, as a grand mal episode of hyperpartisanship leaves our nation aimlessly convulsing in the face of real and serious problems. Religious groupthink is not the only factor behind our political polarization, but it is one of the most difficult to fix. Elsewhere I have written about how science and mathematics can help us with the more easily remedied defects in our electoral system.5 This book is not about politics and it won’t save the world, but it may at least shed some light on one of the most vexing puzzles of human nature: our strange compulsion to believe in God.




Part I

BEHAVIORALFOUNDATIONS




CHAPTER 1

Why Is God Two-Faced?

[God] has a special place full of fire and smoke and burning and torture and anguish where he will send you to live and suffer and burn and choke and scream and cry forever and ever till the end of time—but he loves you!—George Carlin1

George Carlin’s joke is funny because it’s true—not about God’s nature, of course, but about ours. Why do believers tell you their God will damn you to hell, yet in the same breath insist that he loves you unconditionally? How can Christians not see this blatant contradiction at the core of their theology? How can a Buddhist monk, who espouses compassion and the universality of human interconnectedness,2 fan the flames of religious violence and ethnic cleansing in Myanmar?3 How can Muslims read that Allah is an all-forgiving, all-merciful dispenser of painful punishment without batting an eye?4 The two faces of God show up in every religion, albeit with differing emphasis on his cruelty or love. That most believers are blind to the contradiction strongly suggests that the dichotomy arises from distinct and powerful human intuitions, not careful reasoning. That the intuitions are ubiquitous across human cultures suggests they are innate—as do twin studies, which show that religiousness is significantly heritable.5 And if our tendency to believe in two-faced gods is a product of our evolution, then those faces probably correspond to two distinct selective pressures that shaped the evolution of human nature. What are those selective pressures, and how have they made us susceptible to specific kinds of religiousness?

Religion and Our Social Nature

Most of the scientific study of religion has emphasized the judgmental side of God, and the prevailing view is that the selective pressure behind this dimension of religion has to do with the great complexity of human social behavior relative to that of our more apelike ancestors. I refer to this selective pressure as the social root of religion.

Humans evolved in tribes that lived by hunting and gathering. This way of life requires cooperation—for example, in hunting large prey or fighting off competing tribes—and this presents an evolutionary puzzle. In shaping human nature, natural selection should favor a gene that produces behaviors that ultimately yield more copies in the population of that gene. This is what Richard Dawkins was referring to in the title of his famous book, The Selfish Gene.6 That’s the puzzle: how can “selfish” genes produce individuals that show unselfish behavior toward other individuals? As Dawkins explains, evolution has found several different solutions.

The answer is simple in social insects, where individuals in a colony are all closely related. A gene that makes an individual forgo reproduction to support the colony ensures the reproductive success of identical copies of itself in other individuals.7 Yet this cannot explain the altruistic grooming behavior of many primates, which go to great effort to remove parasites from unrelated members of their social group. In this case, altruism is favored by natural selection if it is reciprocal and includes some mechanism for enforcing the reciprocity. For apes and monkeys, the enforcement mechanism is simple: you scratch my back, I’ll scratch yours. The exchange happens right away.8 But this is seldom the case in a tribe of cooperating humans, where many unrelated individuals must work together, often making unequal contributions for rewards that are not immediate.

This is called delayed reciprocal altruism, and making it work takes effort. Each individual of the cooperating group must know and recognize every other member of the group, observe and remember acts of cooperation and cheating, and somehow reward the former and punish the latter. This requires significant brain power for perception and memory, which explains why delayed reciprocal altruism is relatively rare in nature.9 In humans it depends in part on moral intuitions that operate through powerful emotions: pride and pleasure when one cooperates, affection and gratitude when one is helped by others, guilt when one cheats, and outrage when others cheat.10 Experiments in developmental psychology show that infants, in some cases as young as six months, can feel guilt, embarrassment, and empathy, strongly suggesting that the essential core of the moral intuition system is largely innate.11 Reciprocal altruism in humans also depends on other mental systems, including good long-term memory for salient events, an astonishing capacity for recognizing human faces, and an uncanny ability to perceive the mood and intentions of others through subtle cues like tone of voice, body language, gestures, and facial expressions. Although the human brain is highly specialized for all of this, the larger the tribe, the harder it is to keep track of who cooperates and who cheats. As the size of the group increases, at some point delayed reciprocal altruism breaks down.

This is where the social root of religion comes in. If members of the group all believe in omniscient gods or spirits who know whether or not we cheat and who reward cooperation and punish cheating, then this relieves some of the computational burden that reciprocal altruism otherwise demands. It is easier to observe who in the group shows devotion and fealty to the gods than it is to keep a detailed account of individual acts of cooperation and cheating for each member. Religious devotion becomes a reliable proxy for proof of cooperation, but only if the religion demands costly, hard-to-fake sacrifices as proof of one’s belief. The image of God as cruel, punishing, and tyrannical naturally emerges from such a mechanism—as does his lust for sacrifice.12

The intense selective pressure for hypersociality in humans has apparently made us prone to believe in this kind of god, but there is another wrinkle to the story. Cruel and punishing tyrants who demand costly sacrifice are not merely figments of our religious imaginations. Human tyrants dominate the chronicles of human history, much as they dominated their followers, and their personalities so closely match those of the cruel gods that they probably served as models for the most fearsome deities of ancient mythology. And like the gods of the social root, their personalities were also likely shaped by evolution.

Today we can see this connection most clearly in cults. By cult I mean a group of devoted followers led by a charismatic and exploitative leader, a social structure in which ties to friends and family outside the group are discouraged, control is enforced through fear of ostracism, loyalty of members must be repeatedly demonstrated through costly and continually escalating sacrifices, and defection from the group is extremely difficult or even life threatening. To most outsiders, cults seem so oppressive, humiliating, and dangerous that their existence is utterly bewildering. Why would anyone join a cult? My answer, of course, comes from the foregoing discussion of human sociobiology. Throughout our vast prehistory of cooperative hunting and gathering, evolution has shaped human nature to make confident, charismatic, domineering people appealing as leaders. More than that, it has sprinkled genes across our population in such a way that a few of us have a heritable tendency to be such leaders, while many more have a heritable tendency to fall under their spell.

Central to this idea is the observation that cult leaders typically have narcissistic personality disorder (NPD),13 a psychopathology that comprises a strange mix of traits: a grandiose sense of importance and entitlement; boasting and pathological lying; impulsive self-indulgence; insatiable craving for attention and admiration; cruelty and lack of empathy; a lust for sacrifice by others as proof of their devotion; fits of rage when demands are not met; shallow and exploitative relationships; and secret feelings of insecurity, shame, and humiliation.14

Two studies strongly suggest that narcissism in humans is not only a product of evolution, but also, in some contexts, an adaptation. The first was a twin study that examined eighteen dimensions of personality disorder. Of these, narcissism was the most heritable, with 64 percent of the variance in this trait attributable to genetic factors.15 The second study measured the prevalence of NPD in a sample of more than thirty-four thousand American adults. It found that 6.2 percent of the sample had NPD at some time in their adult lives, with a significantly higher rate for men (7.7 percent) than for women (4.8 percent).16 This is about ten times higher than the lifetime prevalence of schizophrenia.17 The authors noted that many NPD subjects have the symptoms only during adolescence or early adulthood, but the data suggest that at least half have a more severe and persistent form of the condition that lasts a lifetime. That NPD is both common and heritable suggests that it is adaptive. So does the success, both financial and reproductive, of many high-functioning narcissists who often excel in attention-grabbing careers like acting, preaching, politics, or business leadership. But if NPD contributes to reproductive success, then why are we not all narcissists? And if it is not an adaptation, then why does it persist at such high prevalence?

The answer to this puzzle may lie in a subtle facet of evolutionary theory called frequency-dependent selection, in which two distinct, interacting, and significantly heritable behavioral variants emerge in a population and persist at a stable ratio to one another.18 The ratio is stable because a decrease in the number of individuals of one variant increases the fitness of that behavioral type and decreases the fitness of the other. The concept is most easily grasped through example,19 and I describe several in chapter 12, where frequency-dependent selection proves helpful in understanding the differential specialization of the left and right halves of the brain.

But for understanding cults and narcissism, the most analogous and illustrative example is a familiar lament from office politics: “Too many chiefs and not enough Indians.” Being a malignant narcissist pays off in evolutionary terms only if there are enough people around you who are seduced by your charisma, submit to your dominance, and make sacrifices to prove their loyalty. It doesn’t work if everyone is a narcissist or even if most people are. It also doesn’t work if we have all Indians and no chiefs. Evolution appears to be selecting for both, but only in the right proportion: few leaders and many followers. This means that the narcissistic personality is only half the story of the cult phenomenon.

The other half is a complementary personality type, the kind of person who is easily seduced into following a narcissist. From my reading of the literature on cults, there appear to be at least three salient traits that characterize this “follower type”: a powerful need to belong; intense fear of ostracism; and a strong desire, or at least willingness, to sacrifice for a cause greater than oneself. If evolution has selected for distinct leader and follower types as the basis of human tribal behavior, then we should expect these follower traits, like the narcissistic ones, to be significantly heritable, and twin studies confirm this.20 But if human cultishness is a product of evolution, and evolution cares only about reproductive success, then what accounts for such colossal reproductive failures as the mass suicides of Jonestown and Heaven’s Gate? Something must be wrong with this picture.

What’s wrong is that modern cults are not tribes of hunter-gatherers. They are an aberration, a strange and pathological amalgam of aboriginal and civilized life in which a self-serving, exploitative leader purges from the group any member who shows the slightest trace of assertiveness or disloyalty. Extant hunter-gatherers restrain dominant leaders and depose them if necessary,21 just as coalitions of subordinate male chimps sometimes dethrone the alpha male.22 In self-destructive cults, the leader’s escalating lust for costly, hard-to-fake sacrifices runs freely to its inevitable conclusion.

In cult leaders we see a distillation of the cruel, authoritarian, and judgmental side of the two-faced god, the god of the social root. Surprisingly, however, we also find in cults a concentrated manifestation of god’s unconditional love in equal proportion. “Love bombing” is the technique most often used to recruit new members: the initiate is overwhelmed with praise, flattery, kindness, and generosity.23 And just like the two-faced god of religion, the cruel and fearsome cult leader is simultaneously seen as an unconditionally loving parent to his helpless, dependent followers. Cult leaders deliberately strip their followers of wealth and familial connections to make them helpless and dependent. The most extreme example was Jim Jones, who isolated his followers in a compound deep in a South American jungle. Yet even the overworked and fearful residents of Jonestown saw their leader as an unconditionally loving father, affectionately addressing him as “Dad.”24 What is the selective pressure behind that side of the two-faced god? A helpful clue can be found in what is probably the most atheistic demographic group: elite scientists.

Religion, Infancy, and the Illusion of God’s Presence

Argument from authority and truth by revelation are anathema to scientists, who seek truth through reasoned arguments based on empirical evidence from nature. Not surprisingly, most scientists are repulsed by religion, especially the dogmatic and authoritarian aspects of its social dimension. The skepticism is greatest among elite scientists, like members of the National Academy of Sciences in the United States or Fellows of the Royal Society in the United Kingdom, of whom only 7 percent and 5 percent, respectively, believe in a personal God who answers prayer.25 As Neil deGrasse Tyson has pointed out, however, the important point here is not that these percentages are so low. The astonishing thing is that they are not zero.26 Why do roughly 6 percent of the most accomplished scientists in the world believe in a personal God who answers prayer? As Neil put it, “There’s something else going on that nobody seems to be talking about,” something mysterious and alluring about religion that can seduce even the most brilliant of scientific minds. He went on to argue that, if we really want to understand religion, these are the people we should be studying. Whatever it is that can make believers out of them must be the most concentrated essence of the thing we are trying to understand.

Luckily a few of these elite religious scientists have written about their beliefs, one of the most prolific being Alister Hardy, a marine biologist and Fellow of the Royal Society who died in 1985.27 Hardy did not accept the dogma of any formal religion,28 but instead believed in a benevolent God whose presence he had personally experienced. These mystical encounters began during his childhood, especially when he was exploring nature:

From very early days I was a keen naturalist, and, when out on country walks by myself looking for beetles and butterflies, I would sometimes feel a presence which seemed partly outside myself and, curiously, partly within myself. My God was never “an old gentleman” out there, but nevertheless was like a person I could talk to and, in a loving prayer, could thank him for the glories of nature that he let me experience.29

Hardy was so moved by these experiences that he undertook a scientific study of them late in his career. Like any good naturalist exploring new territory, he began by collecting and categorizing specimens: accounts of mystical experiences he and his colleagues solicited from the general public through requests in the popular press. As of 1979 he and his collaborators had identified ninety-two distinct characteristics for classifying the reports.30 For the first three thousand reports collected, the seven most common characteristics were:


	1. Initiative from within self, response from beyond; prayers answered

	2. Sense of security

	3. Sense of joy

	4. Sense of presence

	5. Sense of certainty

	6. Sense of purpose or new meaning to life as consequence of experience

	7. Experience triggered by despair



I find this list revealing and important, but a feature of much lower resolution is also worth noting. The experiences seem to fall into two broad categories, one of which comes on gradually and persists, possibly for a lifetime. This may be an ongoing feeling of God’s love and presence or just a vague sense that the universe is somehow mindful and benevolent. Hardy’s personal account is one of these. The other broad category involves a sudden, dramatic, and transient experience of God’s presence. Often these come in moments of personal crisis, despair, or helplessness. Item seven from Hardy’s list captures this aspect, as does this anonymous report from his collection:

Then, just as I was exhausted and despairing—I had the most wonderful sense of the presence of God. He was in a particular place in the room about five feet from me—I didn’t look up, but kept my head in my hands and my eyes shut. It was a feeling of an all-embracing love which called forth every ounce of love I had in me. It was the tenderest love I have ever encountered and my sins were blotted out completely.31

Note the powerful emotions and the spatial specificity of the description: in a particular place, at a specific distance. This is the kind of mystical experience that may save a hopeless addict, comfort the bereaved, assuage crushing guilt, or repair what is sometimes called “spiritual brokenness.”32 Many people claim to have felt the presence of a loving God in this way, and an innate longing for and receptivity to God is sometimes described as a “God-shaped vacuum” in the human heart.*33

I do not question the reality of these feelings; I’ve had them myself.34 Unlike Hardy, however, I just see them as a fascinating puzzle of human nature that cries out for a scientific explanation, not evidence of anything divine. I think the feeling of God’s presence is an illusion that has a completely natural explanation, one that has to do with the peculiar constraints of human infancy, and I have formalized this idea as a hypothesis that draws heavily on my background in ethology. It not only accounts for six of the top seven items in Hardy’s list,† but it also identifies the selective pressure behind the unconditionally loving side of the two-faced God.

My hypothesis has three parts:


	1. A newborn infant has an innate neural model of its mother. This is not a detailed image of a specific person, but only a sense of the existence of some vague and amorphous primordial savior out there somewhere. More specifically, a newborn infant knows that its mother:




	exists,

	knows how to help the infant,

	is able to help,

	wants to help,

	and will help when she hears crying.



There is also some physiologically critical information about mother providing nourishment through nipples that can be recognized by scent and touch and taste; about her having a melodic voice of feminine pitch; and about her having a face, including some rough idea of what a face is and what it looks like.


	2. The circuitry that implements this innate model of the mother persists into adulthood but normally lies dormant.

	3. The existence of this circuitry in the adult can give rise to the illusory feeling of a loving presence, especially (though not necessarily) under conditions that mimic the helplessness of infancy. These feelings are often interpreted in religious terms because a crude mother-shaped vacuum is easily misperceived as a God-shaped vacuum.



This hypothesis is consistent with what we know about the newborns and hatchlings of many vertebrate species. Having some kind of innate knowledge is the rule, not the exception. A newborn wildebeest has an innate drive to stand and walk within minutes after birth, and it knows it must follow the herd in general and its mother in particular.35 Sea turtle hatchlings know how and when to dig their way out of the nest, after which they orient to the brightest part of the horizon to find the ocean.36 Another good example is the behavior of the herring gull chicks studied by ethologist Niko Tinbergen. They have an innate visual model of the parent’s head and bill, including a prominent red spot near the tip. They peck at that spot to solicit feeding, and newly hatched chicks will do this without any prior experience. Tinbergen discovered that the chicks would also peck at artificial models of the bill, and if he exaggerated thinness, redness, and contrast near the tip, he could make a stimulus even more effective than the natural one. This is a classic example of what ethologists call a super-normal stimulus.37

In the same way, I suggest that God is a supernormal stimulus for the innate neural model of mother. When compared to the expectations of that model, God is a super-parent:




	Mother
	God



	exists
	feeling of certainty and sensed presence



	knows how to help the infant
	omniscient



	is able to help
	omnipotent



	wants to help
	perfectly loving



	and will help when she hears crying
	answers prayer





These exaggerated attributes of God excite that crude model of a mother even better than a real mother does, and when it is excited, the innate certainty of the mother’s existence feeds the certainty of God’s existence—often precipitating the illusion of his (or her) sensed presence. This, I suggest, is where the unconditionally loving side of the two-faced God comes from. Of course, the selective pressure behind this—which I call the neonatal root of religion—is directed not at an adult’s connection with God, but at an infant’s attachment to its mother. That it makes adults susceptible to belief in a loving God appears to be a side effect or by-product of its role in assuring the survival of helpless neonates.*38 It gives rise, not only to the image of God as unconditionally loving, but also to a rich vein of infantilism† that permeates the doctrines, hymns, liturgies, prayers, art, myth, and sacred scriptures of the world’s religions. Christians believe they must be born again—become infants again—to enter the kingdom of heaven,39 and they raise both arms in fervent prayer, like toddlers wanting to be picked up by Mom.40 Hindus offer similar prayers of supplication to the maternal goddess Shakti.41 In a fascinating role reversal,42 Sufi Muslims defang the god of the social root by venerating him as a helpless infant who must be nurtured in the heart of every believer.43 Hindus do the same in their worship of baby Krishna,44 as do Christians with their images and figurines of baby Jesus.45

Interestingly, the perceptive Alister Hardy recognized the infantile nature of his own mystical experiences. He suggested they were

an “extra-sensory” contact with a Power which is greater than, and in part lies beyond, the individual self. Towards this, whatever it may be, we have a feeling, no doubt for good biological, or psychological, reasons (linked with the emotions of an early child-parent affection, but none the worse for that) of a personal relationship, and we can call it God.46

He argued that this connection with infancy “is not necessarily destructive of the idea of a theistic relation; on the contrary I believe it binds our natural theology more closely to the biological system and so gives it a more rational validity.”47

Of course I disagree with him on that last point. By calling his project “natural theology,” Hardy was echoing William Paley’s pre-Darwinian desire to imbue theistic belief with an aura of scientific rationality,*48 despite the fact that Hardy fully accepted modern evolutionary theory and rejected the so-called argument from design.49 It was the feeling of a personal relationship that Hardy was trying to explain, one that to him felt like the bond between parent and child. Yet rather than follow that completely naturalistic path, one already paved by biologists and psychologists, Hardy invoked extrasensory perception and the supernatural. The problem with this is that it is merely a god-of-the-gaps argument: we don’t understand these feelings, therefore God did it. It explains nothing, makes no testable predictions, suggests no experiments, cannot be falsified, and is therefore scientifically worthless. How could such an accomplished biologist go so far off the rails of the scientific method?

I suggest that Hardy was led astray by a cognitively impenetrable illusion,50 one so compelling that even a complete understanding of how it works is not enough to make it go away: the illusion of God’s presence.†51 The feeling of certainty that accompanies the experience—along with the eerie, ineffable, and nonvisual sensation that another being is nearby—makes the illusion feel like evidence of something real. Apparently Hardy, like many other people, could not resist taking it that way.‡52 Because this intuitive sense of certainty can somehow avoid a scientist’s normal path to truth—the long and laborious route through reason, evidence, and hypothesis testing—I call it short-circuit certainty.53

Attachment to Mother and God

Of course Hardy was not the first to notice the infantile nature of spiritual experience. Freud pointed it out more than a century ago,54 though his explanation of religious infantilism in terms of wish fulfillment and the Oedipal complex was nearly as untestable as Hardy’s, and—to the extent it could be tested—it mostly failed.55 By contrast, Joseph Campbell, in his monumental study of religious mythology, The Masks of God, offered a truly scientific interpretation of religious infantilism that resonates with my own. He argued that there is a deep connection between the appeal of images of the gods, an infant’s innate fascination with faces, and the innate animal behaviors studied by ethologists.*56 But by far the most productive research into the infantile dimension of religiousness has grown out of Lee Kirkpatrick’s attachment theory of religion.57 At first glance, this theory might appear to be a competing alternative to my hypothesis of the innate model of mother as the basis for religious infantilism, but in fact the two approaches nicely complement and reinforce one another.

Kirkpatrick sought to explain the infantile aspect of religion using the attachment theory of child development pioneered by John Bowlby and Mary Ainsworth.58 This theory had been extensively tested and refined, through decades of empirical research, by the time it attracted Kirkpatrick’s attention. Central to Bowlby’s theory is the idea that early attachment experience between a child and his primary attachment figure (typically the mother) shapes the child’s internal working models of the self and of others. A securely attached child—one whose attachment figure is both sensitive and responsive to the child’s needs—sees himself as worthy of love and affection and sees others as loving and trustworthy. By contrast, if the attachment figure is not consistently sensitive and/or responsive to the child, the child will develop one of several forms of insecure attachment. This may result in a model of the self as unworthy of love or a model of others as unreliable, untrustworthy, or threatening or some combination of problems in both of these internal models. Another central concept is that attachment behaviors are not themselves instincts
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Isn’t This Illusion Maladaptive?
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Footnotes


	* Francis Collins (2006) used the phrase, but it appears widely in Christian literature. It is commonly attributed to Pascal, who was deeply interested not only in God, but also in vacuums of the physical kind. He expresses the thought, if not the exact phrase, in Pensées (7.425).

	† Item six in Hardy’s list of characteristics is the one not specifically covered by my hypothesis.

	* For a good explanation of the concept of an evolutionary by-product, see Gould and Lewontin (1979). A plausible case can be made that belief in the God of the social root is, or once was, adaptive as part of the mechanism of delayed reciprocal altruism and social cooperation in humans—though there is no general consensus on this point (Sosis 2009). If it turns out that belief in the God of the social root is adaptive, then we cannot easily dismiss the God of the neonatal root as a mere evolutionary by-product, because the two roots are deeply intertwined. If there was selective pressure for theistic belief as a mechanism for enhanced social cooperation, then anything else that contributes to belief in God, like the innate neural model of the mother, would come under indirect selective pressure as a consequence of that contribution.

	† Unfortunately, the word infantile often has a pejorative tone. When I use the word to describe religious rituals, ideas, or imagery, I mean it only in a strictly neutral and literal sense: of or having to do with infancy.

	* For a lucid critique of Paley’s argument written by one of Alister Hardy’s students, I recommend Dawkins (1986).

	† For a more detailed exposition of this argument with respect to Francis Collins, another elite religious scientist, see Wathey (2018).

	‡ An alternative explanation commonly offered for the religiousness of elite scientists like Alister Hardy is that they must have had unusually strong religious indoctrination as children and so retained their faith into adulthood. The evidence, however, does not support this view. The study of Fellows of the Royal Society found that childhood religious upbringing was not significantly related to their religiousness as adults (Stirrat and Cornwell 2013).

	* Although Campbell was not specifically trying to explain the illusion of a sensed presence, in a remarkable coincidence, he introduced his ethological interpretation with a description of the behavior of sea turtle hatchlings—just as I did before I had read Campbell.

	* See lectures 9 and 10 of James (1902) and chapter 8 of Starbuck (1911). Starbuck’s table 8a separately categorizes the sudden conversions of 102 female and 72 male subjects into five bins of various relative contributions of conscious and unconscious processes, judged subjectively from the subjects’ written descriptions of their conversion experiences. The data are skewed toward unconscious or “automatic” processes for both groups but more heavily so for the females.

	* Disorientation due to artificial light kills far more sea turtle hatchlings than adults, but nesting adults are also sometimes lured to their deaths by beachfront lighting (Oberholtzer 2014).

	† I thank Adam Lee for this question and many helpful suggestions.

	* Maternal potentiation behavior has been found in mice (Moles et al. 2004), rats (Shair 2007), guinea pigs (Hennessy et al. 2006), and prairie voles (Robison et al. 2016), though most of the research has been done using rats.

	* If you’re reading this on a screen that can’t easily be turned upside-down, see figure 7.2 in chapter 7.

	* This idea is fleshed out by Falk (2004) and Hrdy (2009, chapter 4), and it is not merely hypothetical. A one-month-old infant lying on a sofa spends significantly more time maintaining eye contact with its mother than when it is being held by the mother (Lavelli and Fogel 2002).
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