Chronobiological and Neurochemical
Optimization of Human Cognitive
Performance: A Comprehensive
Synthesis of Huberman Lab Protocols

1. Introduction: The Neurobiological Imperative for
Structured Scheduling

The pursuit of optimal cognitive performance, efficient learning, and sustainable productivity
is frequently approached through the lens of time management—a discipline often divorced
from the biological realities of the human organism. However, a rigorous analysis of
neuroscience and chronobiology suggests that the efficacy of any schedule is determined not
by the sheer quantity of hours allocated to a task, but by the synchronization of that task with
specific, predictable fluctuations in neurochemistry and autonomic nervous system state. The
human brain does not function as a linear computational device; rather, it operates as a
biological oscillator, governed by circadian (approximately 24-hour) and ultradian (less than
24-hour) rhythms that dictate the capacity for focus, memory consolidation, and
neuroplasticity.

This report synthesizes the extensive protocols and theoretical frameworks presented by Dr.
Andrew Huberman and associated research to delineate an optimal schedule for cognitive
work and learning. By examining the mechanisms of light entrainment, neuromodulator
release (specifically dopamine, epinephrine, and acetylcholine), and synaptic potentiation, we
establish a scientifically grounded daily architecture. This architecture privileges biological
timing—knowing when to engage in specific behaviors—as the primary lever for maximizing
output and minimizing the physiological cost of high performance. The analysis extends
beyond the daily routine to encompass weekly periodization, nutritional support, and recovery
modalities necessary to sustain elite-level cognitive endurance over the long term.

2. Circadian Entrainment and the Physiology of
Arousal

The foundation of all cognitive health and performance is the stability of the circadian rhythm.
This endogenous timing system, centrally coordinated by the suprachiasmatic nucleus (SCN)
of the hypothalamus, orchestrates the timing of sleep, wakefulness, metabolism, and hormone
secretion. Without a robust circadian anchor, the neurochemical systems required for focus
become dysregulated, leading to “circadian drift,” mood instability, and impaired learning



capacity.

2.1 Photobiological Regulation of the Cortisol Awakening Response

The most potent zeitgeber (time-giver) for the human nervous system is light. The
optimization of the daily schedule begins immediately upon waking, contingent upon the
interaction between specific wavelengths of light and the retina. Specialized neurons known
as intrinsically photosensitive retinal ganglion cells (ipRGCs) are responsible for detecting
environmental light levels. Unlike rods and cones, which support vision, ipRGCs contain the
photopigment melanopsin, which is maximally sensitive to blue light frequencies. These cells
project directly to the SCN, providing the master clock with information regarding the solar
day.'

Dr. Huberman posits that viewing bright light—ideally sunlight—within the first 30 to 60
minutes of waking is the single most critical protocol for cognitive performance.’ This
exposure triggers the "Cortisol Awakening Response" (CAR). While chronic elevation of
cortisol is deleterious, an acute, early-morning pulse of cortisol is physiologically essential.
This pulse functions as a "go" signal for the body, promoting the release of epinephrine
(adrenaline) to alert the nervous system, enhancing immune function, and mobilizing glucose
for immediate energy use. Furthermore, this early light exposure sets a neural timer for the
secretion of melatonin, the hormone of darkness, approximately 12 to 14 hours later, thereby
anchoring the sleep-wake cycle.*

The mechanism requires sufficient photon density. Outdoor sunlight, even on overcast days,
provides lux levels (light intensity) far exceeding indoor artificial lighting. On a clear morning,
lux levels can exceed 10,000 to 50,000 lux, whereas bright indoor office lighting rarely
surpasses 500 lux. Failing to achieve this high-intensity stimulus can result in a "drift" of the
circadian phase, delaying the onset of sleepiness at night and causing grogginess the
following morning. The protocol explicitly recommends 5 to 10 minutes of sun exposure on
clear days, extending to 20 to 30 minutes on overcast days, to ensure sufficient activation of
the SCN.°

2.2 Thermoregulation and Alertness

Intricately linked to the light-dark cycle is the rhythm of core body temperature. Human
alertness tracks closely with body temperature: cognitive performance improves as core
temperature rises and declines as it falls. The body reaches its temperature minimum (T-min)
approximately two hours before the habitual wake time. The transition from sleep to
wakefulness is driven by a rise in temperature, which is accelerated by movement and light
exposure.

To optimize this process, the morning routine should include protocols that facilitate the rise
in body temperature. In addition to light exposure, engaging in physical movement or exercise
early in the day generates metabolic heat, reinforcing the wakefulness signal to the brain.



Conversely, later in the day, the schedule must pivot to facilitate a drop in body temperature to
induce sleep. This bidirectional relationship between temperature and alertness underscores
the importance of timing thermal stressors, such as cold exposure or saunas, which will be
discussed in subsequent sections regarding exercise and recovery.®

2.3 The Adenosine-Caffeine Interaction

A widespread but suboptimal habit in modern society is the immediate consumption of
caffeine upon waking. While caffeine is a powerful tool for alertness, its timing is critical.
Caffeine operates primarily as an antagonist at adenosine receptors. Adenosine is a
byproduct of neuronal activity that builds up in the brain throughout the day, creating "sleep
pressure." During sleep, adenosine is cleared from the system.’

However, upon waking, depending on sleep quality and duration, residual adenosine may
remain. If caffeine is consumed immediately, it binds to adenosine receptors, effectively
"parking" in the receptor sites and blocking the detection of the remaining adenosine. It does
not, however, eliminate the adenosine. When the caffeine is metabolized and dislodges from
the receptors—typically in the early afternoon—the accumulated adenosine (both the residual
morning adenosine and that which has built up during the day) floods the receptors
simultaneously. This precipitates a profound drop in energy commonly known as the

"afternoon crash".’

To circumvent this, Huberman recommends a delay of 90 to 120 minutes after waking before
consuming caffeine.’ This window allows the natural cortisol rise and physical movement to
clear residual adenosine from the system. When caffeine is eventually introduced, it acts to
block the new accumulation of adenosine rather than masking the old, resulting in a smoother,
more sustained arc of energy throughout the day. This protocol aligns the pharmacological
effects of caffeine with the body's endogenous wakefulness mechanisms, preventing the
dependency-crash cycle that often disrupts afternoon productivity.

3. The Ultradian Architecture of Cognitive Work

While the circadian rhythm governs the macro-structure of the day, the micro-structure of
cognitive performance is governed by ultradian rhythms—biological cycles that are shorter
than 24 hours. The most relevant of these for learning and productivity is the Basic
Rest-Activity Cycle (BRAC), which oscillates approximately every 90 minutes throughout both
sleep (as REM and non-REM cycles) and wakefulness.

3.1 The 90-Minute Focus Block

The human brain is not designed for continuous, high-intensity focus. Instead, it operates in
pulses of alertness and attention. Research indicates that the optimal duration for a sustained
bout of deep cognitive work is approximately 90 minutes.'® This aligns with the ultradian cycle



of arousal.

A properly structured 90-minute focus block follows a specific trajectory:

e The Transition Phase (0-10 minutes): Entering a state of high focus requires the
suppression of “top-down" executive control over "bottom-up" sensory distractions. This
transition is metabolically demanding and often feels like friction or agitation. It is
mediated by the release of norepinephrine (noradrenaline), which alerts the brain, and
acetylcholine, which highlights specific neural circuits for attention." It is normal for
focus to flicker or feel difficult during this warm-up period.

e The Peak Performance Phase (10-75 minutes): Once the neurochemical environment
is optimized, the brain enters a state of flow or deep work. During this phase, the
capacity for information processing, pattern recognition, and synaptic encoding is at its
highest.

e The Refractory Phase (75-90 minutes): As the cycle concludes, the metabolic
resources required to sustain high-frequency neural firing become depleted. Focus
begins to waver, and the effort required to maintain attention increases significantly.
Pushing beyond this 90-minute limit often results in diminishing returns and can generate
excessive fatigue that impairs subsequent work sessions.'

3.2 Frequency and Sustainable Volume

The biological constraints of the brain limit the total volume of high-intensity cognitive work
that is sustainable. Huberman suggests that most individuals can perform only two to three
such 90-minute blocks per day while maintaining high quality.'® This totals approximately 4.5
hours of "deep work," a finding that aligns with research on elite performers (such as violinists
and chess players) who typically cap their deliberate practice at four hours daily.”

Attempting to exceed this limit by working for 8, 10, or 12 hours of intense focus is often
counterproductive. While "shallow work" (emails, administrative tasks) can be performed for
longer durations, the neuroplasticity-inducing work that leads to learning and mastery is a
finite resource. A sustainable schedule requires respecting these limits to prevent burnout
and ensure recovery.

3.3 The Physiology of Breaks and Defocus

The recovery periods between focus blocks are as critical as the blocks themselves. During a
focus block, the visual field is typically narrowed (e.g., staring at a screen or book), which
correlates with a sympathetic (high-alert) autonomic state. To facilitate recovery, the break
must involve the opposite physiological state.

Huberman advises "deliberate defocus" during breaks.' This involves widening the visual
field—engaging in panoramic vision—ideally by looking at a horizon or taking a walk outdoors.
Panoramic vision suppresses the vigilance circuits in the brainstem and engages the



parasympathetic nervous system (the "rest and digest" system), allowing for the
replenishment of neurotransmitters. Engaging with a smartphone during a break is biologically
counterproductive; the small screen maintains a narrow visual focus and high cognitive load,
preventing the neural circuits from resetting.”

4. Neuroplasticity: Protocols for Learning and
Retention

Learning, at a cellular level, is the process of neuroplasticity—the strengthening (Long-Term
Potentiation) or weakening (Long-Term Depression) of synaptic connections between
neurons. This process is not automatic; it requires specific neurochemical triggers. The
optimal schedule is essentially a sequence of events designed to open the window for
plasticity and then facilitate the structural changes.

4.1 The Role of Agitation and Error

A prevalent misconception is that learning should feel smooth or easy. Conversely, the
neurobiological evidence suggests that the sensation of strain, frustration, or "limbic friction"
is the essential trigger for plasticity.” When an individual encounters an error or a difficult
concept, the brain releases norepinephrine (alertness) and acetylcholine (focus). These
chemicals mark the active synapses for change. Without this chemical cocktail—triggered by
the struggle to learn—the brain has no signal to alter its circuitry.”

Therefore, study sessions must be designed to include difficult material that induces errors.
The "85% Rule" suggests that the optimal difficulty level yields a success rate of
approximately 85% and an error rate of 15%. This balance keeps the learner engaged
(dopamine release from success) while providing sufficient error signals to drive adaptation.?

4.2 The Gap Effect: Accelerating Consolidation

One of the most powerful, yet underutilized, protocols for learning is the "Gap Effect."
Research indicates that during a learning session, the brain begins to consolidate information
not just after the session, but during micro-intervals within it. When a student pauses for just
10 seconds during a study bout, the hippocampus and neocortex replay the neural activity
patterns of the just-practiced skill at 20 to 30 times the speed of real time."°

To leverage this, the schedule should include random micro-rests. For roughly every two
minutes of learning, a 10-second pause should be taken where the individual does absolutely
nothing—no phone, no reading, just staring into space or closing the eyes. These brief pauses
allow the brain to "save" the information rapidly, significantly enhancing the rate of learning
compared to continuous, unbroken study.”

4.3 Active Recall and the Testing Effect



Passive consumption of information (reading, re-reading, highlighting) is metabolically cheap
but pedagogically inefficient. It does not reliably trigger the release of epinephrine required
for plasticity. The superior method is "Active Recall" or testing.

The "Testing Effect” refers to the robust finding that the act of retrieving information from
memory strengthens the neural pathway associated with that memory far more than
re-exposure to the material.® The optimal schedule integrates testing not as a final
assessment, but as the primary mode of study. This means reading a paragraph and
immediately looking away to verbally recall the key points. This effortful retrieval generates the
necessary neurochemical conditions for long-term retention. Furthermore, Huberman advises
using open-ended questions (e.g., "What does the SCN do?") rather than multiple-choice
questions, as the former requires the generation of the answer (mastery) while the latter relies
on recognition (familiarity).”

4.4 Interleaving vs. Blocked Practice

To develop "virtuosity"—the ability to use information flexibly—the schedule should employ
"interleaving" rather than "blocked practice".?® Blocked practice involves studying one topic
exclusively until it is mastered (e.g., AAA BBB CCC). Interleaving involves mixing topics or
problem types within a session (e.g., ABC BCA CAB).

While interleaving feels more difficult and may result in more errors during the session (higher
limbic friction), it leads to superior long-term retention and transfer of knowledge. This is
because the brain must constantly "reload" the parameters for each new problem type,
preventing reliance on short-term working memory and forcing deeper encoding."

5. Nutritional Biochemistry for Cognitive States

The fuel provided to the brain exerts a profound influence on the dominant neurotransmitter
systems. By manipulating macronutrient timing, one can steer the brain toward alertness or
relaxation.

5.1 Tyrosine, Dopamine, and Daytime Focus

During the active phase of the day, when focus and alertness are paramount, the nutritional
strategy should favor the catecholaminergic system (dopamine, norepinephrine, epinephrine).
These neurotransmitters are derived from the amino acid tyrosine. Consequently, daytime
meals (breakfast and lunch) should be rich in tyrosine sources—such as eggs, meats, nuts,
and soy—and relatively low in starchy carbohydrates.?’

High-carbohydrate meals can induce the release of serotonin (via tryptophan uptake), a
neuromodulator associated with satiety, relaxation, and sleepiness. Consuming a heavy,
carb-rich lunch often precipitates a drop in arousal (post-prandial somnolence), making the
afternoon focus block significantly more difficult.® A lower-carb, protein-centric lunch



supports the maintenance of the "alert" state required for cognitive work.

5.2 Carbohydrates and Evening Recovery

Conversely, the evening meal serves a different function: to transition the nervous system
toward sleep. Starchy carbohydrates are beneficial in the evening because the insulin spike
they provoke facilitates the entry of tryptophan into the brain, where it is converted into
serotonin and subsequently melatonin.” This nutritional shift supports the "wind-down"
process, reducing cortisol and preparing the body for the deep rest necessary to consolidate
the day's learning.

5.3 Supplementation Protocols

Certain compounds can act as force multipliers for cognitive function when used strategically:

Omega-3 Fatty Acids: Essential for the structural integrity of neuronal membranes.
Huberman recommends a high dosage of EPA (eicosapentaenoic acid)—specifically 1.5
to 3 grams per day—to support mood regulation and cognitive focus.*

Alpha-GPC and Choline: Acetylcholine is the chemical of focus. Increasing the
availability of choline (the precursor to acetylcholine) through diet (egg yolks) or
supplementation (300-600 mg of Alpha-GPC) can acutely enhance the ability to narrow
attention and screen out distractions.® This is particularly useful 10-20 minutes prior to a
deep work block.

Creatine: While known for physical performance, creatine (5g daily) is also a critical
energy buffer for the brain. It supports the phosphocreatine system in neurons, aiding
cognitive endurance, particularly during complex tasks or sleep deprivation.**

6. Physical Conditioning: The Neuro-Somatic Loop

Exercise is not merely a tool for physical aesthetics but a potent modulator of brain state. The
type and timing of exercise can be used to prime the brain for learning or to accelerate
recovery.

6.1 Foundational Fitness Protocol

Huberman outlines a "Foundational Fitness Protocol" designed to cover all axes of physical
adaptation while supporting brain health.** The protocol generally suggests a 3:2 or 3:3 split
between resistance training and cardiovascular training.

Resistance Training (3x/week): Sessions should be intense but relatively short (50-60
minutes) to stimulate testosterone and growth hormone without causing excessive
cortisol elevation. Heavy lifting stimulates the central nervous system (CNS) and can
improve cognitive stability.*

Zone 2 Cardio (3x/week): Low-intensity, steady-state cardio (where one can maintain a
conversation) is crucial for cerebrovascular health, improving blood flow and oxygen



delivery to the brain. It also aids in clearing metabolic waste.*’

e VO2 Max Training (1x/week): High-intensity interval training (HIIT) pushes the heart rate
near maximum, improving cardiac output and stimulating the release of Brain-Derived
Neurotrophic Factor (BDNF), a molecule essential for the growth and survival of
neurons.*’

6.2 Exercise Timing and Learning

The interaction between exercise and learning is time-dependent.

e Pre-Learning: Moderate exercise before studying can increase cerebral blood flow and
arousal (epinephrine), effectively priming the brain for input. However, extremely taxing
exercise (e.g., a heavy leg day) might cause acute CNS fatigue that temporarily dampens
cognitive output.?

e Post-Learning: Engaging in cardiovascular exercise after a learning session can enhance
memory consolidation. The spike in epinephrine helps to “lock in" the memories formed
during the study session.*' This suggests that placing a workout between study blocks or
after the main cognitive work of the day is an effective strategy.

7. Recovery and Sleep Engineering

The actual physical changes in the brain—the new synaptic connections—do not occur during
the learning session. They occur during deep rest. Therefore, the recovery protocol is the
"save button" for all cognitive effort.

7.1 Non-Sleep Deep Rest (NSDR)

Huberman coined the term Non-Sleep Deep Rest (NSDR) to describe protocols like Yoga Nidra
or self-hypnosis that guide the brain into a state of deep relaxation while awake.*?

e Mechanism: NSDR shifts the brain into theta and alpha wave states, similar to the early
stages of sleep. This state facilitates the replenishment of dopamine in the basal ganglia
(the brain's motivation center) and accelerates sensorimotor learning.**

e Protocol: A 10-20 minute NSDR session is recommended daily, particularly in the early
afternoon when the circadian rhythm naturally dips, or immediately after a high-intensity
learning block to accelerate consolidation.’ This practice can replace a nap and avoids
the risk of sleep inertia.

7.2 Sleep Optimization

Sleep is the foundation of the pyramid. During slow-wave sleep (SWS), the glymphatic system
clears metabolic waste (like beta-amyloid) from the brain, and during REM sleep, emotional
processing and memory linking occur.

e Consistency: The wake-up time anchors the circadian clock. Deviating significantly on



weekends (social jetlag) disrupts the timing of cortisol and melatonin for days afterward.
The recommendation is to keep wake times within a +/- 1 hour window every day.*°

e Temperature: A cool room (65-68°F / 18-20°C) is essential. The body must drop its core
temperature by 1-3 degrees to initiate sleep. A hot bath before bed aids this by drawing
blood to the surface (vasodilation), which allows heat to escape the core.*®

e Light Environment: The eyes are extremely sensitive to light at night. Even low levels of
blue light can suppress melatonin. Dim, low-angle, warm-colored lights (red/amber)
should be used in the evening.®

8. Periodization and Long-Term Sustainability

Cognitive performance, like athletic performance, must be periodized. The brain cannot
sustain peak output indefinitely.

8.1 The De-Load Week

Research in "Academic Periodization" mirrors elite sports training: high-intensity phases must
be interspersed with recovery phases.*’ A "de-load" week involves reducing the volume of
intense cognitive work (e.g., reducing focus blocks from 3 to 1 per day) to allow for systemic
recovery.

e Structure: Every 6—8 weeks of intense work, a de-load week is recommended. During
this week, maintenance work (low-intensity tasks like organization, reading, or
administrative work) replaces high-intensity synthesis or output. This prevents burnout
and restores the "adaptive reserve" of the nervous system.*’

8.2 The Weekend Drift

While circadian consistency is vital, psychological recovery is also necessary. Huberman
discusses "Weekend Drift" as a controlled relaxation of the schedule.*’ This does not mean
sleeping until noon, but rather engaging in unstructured time. The "Default Mode Network"
(DMN) of the brain is active during aimless wandering or daydreaming and is crucial for
creativity and connecting disparate ideas. Allocating one day a week for unstructured activity
("going full Costello") supports this cognitive function.>

9. Exam and High-Performance Event Protocols

For specific events requiring peak performance (exams, presentations), the strategy shifts
from "building" to "peaking.”

9.1 Tapering and State-Dependent Learning

e Tapering: Just as athletes reduce training volume before a race, students should reduce
the volume of intense study in the 24-48 hours before a major exam. This ensures the



brain is fresh and not fatigued.>
e State-Dependent Learning: Memory retrieval is optimized when the internal and
external states during testing match those during learning. If you study with caffeine, you
should test with caffeine. If you study in silence, test in silence. The brain encodes the
“context" alongside the information. Drastic changes in routine on exam day (e.g.,
consuming 3x the normal caffeine) can impair recall by altering the neural state.>

9.2 The Exam Day Routine

e Consistency: Do not introduce new variables (foods, supplements) on exam day.

e Warm-up: Just as a sprinter warms up, the brain benefits from a brief "cognitive
warm-up" (e.g., doing a few easy practice problems) before the exam to engage the
relevant neural circuits without causing fatigue.

e Anxiety Management: If anxiety spikes, the "Physiological Sigh" (two inhales through
the nose, one long exhale through the mouth) is the fastest real-time tool to reduce
autonomic arousal and restore higher-level cortical function.®

10. Integrated Daily Schedule: The Optimal Protocol

Based on the synthesis of these biological principles, the following table outlines the optimal
daily schedule for a student or knowledge worker.

Table 1: The Optimized Daily Protocol

Time Phase Activity Neurobiological Citations
Mechanism
06:30 - 07:00 Wake Up & Triggers cortisol !
Sunlight peak; sets circadian
clock; suppresses
melatonin.
07:00 - 07:30 Hydrate (Water + Restores !
Salt) electrolyte balance
for neuronal firing
potential.
07:30 - 08:30 Movement / Increases body 3
Routine temperature; clears
residual adenosine




naturally.

08:30 - 09:00

Caffeine Ingestion

Blocks adenosine
receptors after
clearance; prevents
afternoon crash.

09:00 - 10:30

Deep Work Block
#1(90m)

High

acetylcholine/norep
inephrine state. Use
white noise/silence.

10

10:30 - 10:45

Break / De-focus

Panoramic vision
(horizon view)
resets attention
circuits; lowers
stress.

14

10:45 - 12:15

Deep Work Block
#2 (90m)

Second ultradian
peak. Incorporate
"Gap Effects"

(random pauses).

10

12:30 - 13:30

Lunch (Low Carb)
+ Walk

Refuel without
serotonin spike;
movement aids
glucose clearance.

29

13:30 - 14:00

NSDR/ Yoga Nidra

Restores dopamine
reserves;
consolidates
morning learning.

21

14:00 - 15:30

Deep Work Block
#3 (90m)

Final high-intensity
bout; or switch to
lower-intensity
tasks if fatigued.

10

16:00 - 17:00

Exercise (Zone 2

Releases BDNF;
transitions body

37




or Lift) from mental to
physical stress.

17:00 - 18:00 Sunlight / Sunset Signals evening !
View transition to SCN;
protects against
light sensitivity.
18:30 - 19:30 Dinner (Starchy Promotes 2
Carbs) tryptophan ->
serotonin ->

melatonin for sleep.

20:00 - 21:30 Wind Down / Dim Lowers cortisol; 7
Lights prepares body
temperature drop.

22:00 Sleep Physical repair i
(SWS) and memory
consolidation
(REM).

11. Conclusion

The optimization of a daily schedule is not a matter of subjective preference but of biological
alignment. The protocols derived from the Huberman Lab emphasize that the human
organism has evolved to function in rhythmic pulses of activity and recovery, anchored by the
solar day.

By respecting the constraints of the circadian rhythm (through light and temperature
management), leveraging the ultradian cycles of the brain (through 90-minute work blocks),
and actively managing neuroplasticity (through agitation, errors, and rest), individuals can
achieve a level of performance that is both higher in quality and more sustainable in duration.
The shift from "time management" to "energy management"—mediated by the specific timing
of light, nutrients, and behavior—represents the most effective strategy for mastering
complex skills and maintaining cognitive health over the lifespan.

12. Deeper Insights and Second-Order Effects

The Myth of "Always On" Productivity:

A significant insight from this analysis is the rejection of linear productivity. The reliance on



ultradian cycles implies that productivity is wave-like. High output requires periods of low
output (recovery). The culture of working continuously for 12 hours is physiologically
counterproductive because it bypasses the neural requirements for plasticity (rest/sleep) and
depletes the neurochemistry (dopamine/acetylcholine) required for focus.

Cognitive vs. Physical Periodization:

The parallels between athletic training and cognitive training are striking. Just as a muscle
requires micro-tears (damage) and rest to grow, neural circuits require agitation
(failure/strain) and rest (NSDR/Sleep) to strengthen. This suggests that students should not
aim for 100% intensity every day but should cycle their cognitive load, perhaps having "high
volume" reading days alternating with "high intensity" testing days.

The Role of Autonomic Control:

Ultimately, the schedule is a tool for autonomic nervous system management. The goal is to
voluntarily toggle between the Sympathetic (alert/agitated/focus) state and the
Parasympathetic (calm/rest/digest) state. The untrained individual is often "tired but
wired"—stuck in a middle zone of low-level stress and grogginess. The optimized schedule
creates distinct peaks of high alertness and valleys of deep rest, widening the dynamic range
of human performance.
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