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Why Do We Need Sleep?
Sleep is a state of physical inactivity during which the
brain and body undergo heavy maintenance.
Sleep is controlled by the brain, and is critical in regulating
performance, mood, memory, the immune system, and
many other processes.
It is helpful to think of sleep as occurring in discrete units
called Sleep Cycles. Each cycle includes one pass through
all of the sleep stages, lasts roughly 90 minutes, and
features awakenings at the end of the cycle. Your total
sleep duration is most likely to occur in multiples of this
90 minute cycle.
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Cycles of Sleep
cycle 1

A sleep cycle is the period, usually around 90 minutes,
when the brain passes through all stages of sleep.
A complete night of sleep usually contains about five
90-minute sleep cycles.
The sleeping brain alternates between two primary states. In the first state,
NonREM Sleep, brain activity slows down and becomes highly synchronized.
In the second state, REM Sleep, the brain exhibits activity very similar to
waking and vivid dreaming occurs.
Since every stage is present in one cycle, it’s helpful to think of the 90-minute
sleep cycle as the discrete unit of sleep. Earlier cycles consist of more deep
sleep and later cycles consist of more REM sleep.
The transitional stage between Deep sleep and REM sleep is known as Light
Sleep. The amount of time you spend in each stage significantly affects the
benefits you get from a given night of sleep. A graph that illustrates sleep
cycles over time is called a hypnogram and is a snapshot of your sleep
architecture. A hypnogram illustrates the amount of time spent in each sleep
stage and provides insights on sleep performance for any given night.
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REM Sleep
Cycle 1

REM sleep is the stage during which vivid and realistic
dreams occur. Brain waves during REM are most similar to
waking brain activity and nearly all muscles are paralyzed
to prevent people from physically acting out their dreams.
One exception is the side-to side movement of eyes
during REM sleep, with some evidence¹ linking these rapid
eye movements to the dreamer’s eyes busily scanning
the dream scene.
Some people are more prone to remembering dreams– these people are
known as High Recallers, whereas Low Recallers rarely remember dreams.
However, virtually all people awoken during REM sleep recall their dreams
regardless of whether they are low or high recallers.
Brain wave frequency and activity during this stage appear similar to the
waking state. Heart rate increases, blood pressure rises, males develop
erections, and the body loses some of the ability to regulate its temperature.
REM sleep stages get progressively longer over the course of the night,
with early stages lasting only a few minutes and later REM stages lasting
up to 50 minutes. This is why if you sleep longer than 6 hours you are more
likely to awaken from a dream. Local stimuli may become integrated with
the dream. This concept was the inspiration that led to the development of
Aurora– the first brain-sensing headband for better sleep and dreams. It
is possible to become aware of the dreaming state without awakening, often
referred to as Lucid Dreaming.
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Experience
REM dreams can activate all
of the senses, resulting in
vivid and realistic dreams,
blurring with reality.

Benefits
Memory, Mood,
Emotion, Creativity

Brainwave Signature
Theta, alpha waves
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Light Sleep
Cycle 1

Light sleep, also known as Fast Wave Sleep, and NonREM
1 & 2, is the most common sleep stage, accounting
for roughly half of total sleep time. Light sleep is the
“transitional stage” helping us pass from waking, to deep,
and finally to REM sleep smoothly.
Unlike other stages (Deep & REM), light sleep is
distributed somewhat uniformly throughout the night.
Light sleep is usually the first stage that occurs when
falling asleep, and is the most likely stage during a 20
minute afternoon power nap. During this stage the brain
exhibits slowing brain activity (7-14 Hz) compared to
the waking state.

Cycle 2

Cycle 3

Cycle 4

Cycle 5

Awake
REM
Light
Sleep
Deep
Sleep

Experience
Sleep Inertia (grogginess)
is minimized if awoken from
light sleep. Dreams can occur
during light sleep, but, unlike
REM sleep, if awoken, dream
recollections will probably not
form a coherent narrative.

Benefits
Memory consolidation,
synaptic pruning. Modern
neuroscientists believe that
light sleep is vital for learning,
as certain memories are
transferred from short term
storage to long term memory
during this stage.

Brainwave Signature
Sleep spindles (12-14 Hz).
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Deep Sleep
Cycle 1

Deep sleep, also known as Slow Wave Sleep, or
NonREM stage 3, occurs during the early portion of the
sleep cycle and is associated with very slow and highly
synchronized brain activity.
Deep Sleep is most prevalent during the first half of the night.
Each stage gets progressively shorter over the night, accounting for larger
portions (up to 45 minutes) of early cycles and dropping to three to five
minutes in the morning hours.
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Experience
Dreams are infrequent, but
have been recorded during
deep sleep. Deep sleep
dreams are much more
vague and mundane than
REM dreams. There is some
evidence that deep sleep
dreams are more common
around larger REM periods ².

Benefits
Memory and health.
Deep sleep is critical for
consolidating new memories,
specifically, it improves
declarative memory, which
is a fact-based, or episodic,
memory. Deep sleep is critical
for physical healing and
memory consolidation.

Brainwave Signature
Delta waves (0.7-4 Hz)
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Optimal Sleep Architecture
While experts disagree on the specifics for
measuring sleep quality, there is common
consensus that the conservative way to ensure
optimal sleep architecture is to make sure you are
receiving the recommended distribution of sleep
stages each and every night.
Suggested sleep distribution and overall sleep
lengths can vary based on many factors, such as
Sleep Debt (how much sleep you’ve lost recently)
and age. This graph shows the National Sleep
Foundation’s recommended average sleep,
based on age.
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Newborns 0–3m
Infants 4–11m
Toddlers 1–2y
Preschoolers 3–5y
Schoolaged 6–13y
Teenagers 14–17y
Young Adults 18–25y
Adults 26–64y
Older Adults 65y+

Optimal

May Be Appropriate

Recommended

Not Recommended

11

Track Your
Sleep with Aurora
12

SleepwithAurora.com

References:
¹ Leclair-Visonneau L, Oudiette D, Gaymard B, LeuSemenescu S, Arnulf I (2010). “Do the eyes scan dream
images during rapid eye movement sleep? Evidence from
the rapid eye movement sleep behaviour disorder model”.
Brain. 133 (6): 1737–46.
² Suzuki H; Uchiyama M; Tagaya H et al. Dreaming during
non rapid eye movement sleep in the absence of prior
rapid eye movement sleep. SLEEP 2004;27(8):1486-90.

14

SleepwithAurora.com

