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Credit(s) earned on completion of this course will be reported to AIA CES for
AIA members. Certificates of Completion for both AIA members and non-
AIA members are available upon request.

This course is registered with AIA CES for continuing professional education.
As such, it does not include content that may be deemed or construed to be
an approval or endorsement by the AlA of any material of construction or
any method or manner of

handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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Learning
Objectives

At the end of this course, participants will be able to:

1. Understand the balance of the sun’s spectrum

2. Understand the ratio of visual vs. non-visual energy of the sunlight

3. Understand the basics of how sunlight affects circadian rhythms,

sleep, immunity, recovery and hormonal balance

4. Understanding the basics of how phosphor converted, white LEDs
are disrupting sleep
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People, plants and animals have evolved in the
shaded sun.. our most natural state.
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Lets just mimic the sun
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= Dynamic

- Direct Sun

-> Shaded Sun

- The Sky

- Visual vs Non Visual
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LEDucation  Direct Sun Spectral Readings
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LEDucation  gunlight is about Balance
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50% direct sun is infrared

Visual vs. Non Visual

Sunlight spectrum
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Typical LED spectrum
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75% shaded sun is infrared

Visible light gets absorbed
by grass, trees, dirt etc.

Infrared gets reflected

Image Credit Przemyslaw Kruk, "The Trees'
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Dr. George "‘Bud’ Brainard 2001
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V-Visual Sensitivity peaks at
550nm

C-Circadian ( melanopic
action) peaks at 480nm

C(r)

V-Lambda vs. C-Lambda
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LEDucation  syn & Circadian Rhythms

Dr. David Berson 2002- IPRGC

Output Rhythms:
Physiology
Behavior

480nm +/- light hits IPRGCs
Melanopsin / photoreceptor

Signal to Suprachiasmatic
Nucleus

Sets the body's clock

Suprachiasmatic
Nucleus (SCN)

Image Credit Circadian Rhythm Illustration, National Institute of Health, US
Dept of Health and Human Services ics,,
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LEDucation  Circulatory Pineal Melatonin
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Marker for Sleep

Light-induced activation
of SCN prevents the
production of melatonin
by pineal gland

Energy in the melanopic action
spectrum (daytime) to the IPRGC
triggers inhibiting melatonin release,

storing for later.

Absence of energy In the melanopic
action spectrum (might) triggers
release for sleep onset

Melatonin

Image Credit www physio-pedia.com
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LEDucation  “Cyan Gap” for Daytime
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480nm is the peak of the melanopic
action spectrum (circadian
sensitivity) and most typical LEDs are
weak in those wavelengths.

Enter, "Cyan Enhanced” for daytime
Rememi)er this k l
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LEDucation  Minimize sleep disruption
"Circadian Safe” Gap
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Sunlight spectrum

50% direct sun is infrared

L

Typical LED spectrum
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Scott Zimmerman,
Russell Relter et. al.

Published January 2023

A second melatonin production
system, sub-cellular that
produces orders of magnitude
more melatonin than Pineal
gland

. biology o @

Review

Melatonin: Both a Messenger of
Darkness and a Participant in the
Cellular Actions of Non-Visible
Solar Radiation of Near Infrared
Light
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IT MATTERS HOW DEEP
Infrared penetrates the skin up to 1 YOUR LIGHT GOES

" i
L1

Reduces Inflammation VISIBLE LIGHT NEAR-INFRARED
Increases Blood Flow (Vasodilator)
Promotes healing and recovery Eoidermis

Maintains Homeostasis =

Dermis

And is the primary trigger for our
second melatonin system; sub- Muscle
cellular melatonin —
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Infrared through the skin triggers
mitochondria to produce sub-cellular
melatonin, the body’'s most powerful
antioxidant.

Subcellular melatonin fosters healing &
recovery, it attacks reaction oxygen species
IN supporting immunity, and it balances
CORTISOL to help maintain homeostasis

(Light Therapy and Me[atenm
~ Ins.ﬂlClNE
: : :56: 10 YouTube: https.//youtu.be/5YV_IKnzDRg?si=ZyfaGeinCUDuosvr f LEDUCBUOH Org
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Future Science
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Abstract

Abstract Background Parkinson's disease ks 3 progressive neucdegenerative disease characterized by clinical motor signs and

non-motor sympboms that severely impact quality of life, There is an urgent need for thevapies that might slow, halt
o even neverse the progression of existing symphoens of delay the onset of new sym ploms, Phatobiomodulation i
& theragy that has thown potential to alleviate soeme symptams of Parkngon’s dideass in animal studies snd in small
clnical trighs
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LEDucation  Hospitals had sun decks?

Ever hear of "heliotherapy” or
‘climatotherapy” ?

Late 10th early 20th century hospitals
believed in the therapeutic benefits of
sunlight and fresh air

"“'I"."l CERNERE

1018 Flu epidemic had outdoor
hospitals for recovery in the sun and
fresh air,

Back then they knew the sun was a
a healer and disinfectant
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Test SPD from White LED Reference SPD: Daylight

Spectral Power
Distribution
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29 LUV Visible Infrared IRA IRB/IRC/FIR >
20 A/B (light photons) (NIR photons) (heat)
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Sunlight at sea lews
Atmospheric absorption ban
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http://www.youtube.com/watch?v=H381cBJYZPY
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This concludes The American Institute of Architects Continuing
Education Systems Course
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Thank you for attending!

Please scan the QR code to rate it and leave feedback.

Sutton South

LEDucation Presentation Committee
Wendy Kaplan, Kelvix | Craig Fox, ETC | Shaun Fillion, NYSID / RAB | Stacey Bello,ﬁéﬁ%\/l Lighting
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