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| remember looking at people with a regular prism and found that they all had green
around the nose if they were alive. So one morning, after getting involved with grow
lights that were beginning to be offered with light emitting diodes, | woke up knowing
these would also be good for us (and other biological organisms) as well as
disinfective and for many other modalities. LEDs are coming into their own as energy
saving devices in a world challenged by diminishing oil reserves. My own house is 12
volt compliant with LED lighting that | hand-made and are bright enough to read by as
well as soft as moon light when used as a night light. | also catch the rain.


http://dr.karlagottschalk@gmail.com

Long ago | was with Crellin Pauling at the University of California, Riverside, and had
access to a scintillator and spectrum photometer. Before my freshman classes began |
picked up "Bioenergetics" by, | think, Lehninger. There | was introduced to
mitochondria and the "Kreb's Cycle" (Krebs fell out of favor, | suppose, because he
was the researcher who later brought us laetrile) wherein ADP (adenosine Di-
phosphate) becomes ATP (a tri-phosphate) and then back to ADP as a basic energy
transfer system in physiology. Bernard Jensen, Ph.D., in "The Chemistry of Man"
reminds one that phosphorus is luminescent - it glows in the dark - and is known as
the light bearer in natural healing, is in lecithin which makes up part of the
phospholipid membranes of cells, and that bone phosphorus comes from vegetable
matter and brain and nerve phosphorus derive from animal sources.

Phosphorus balances calcium, iodine and magnesium forming bonds with iron,
potassium, sodium, magnesium and calcium as a phosphate, is insoluble in water and
is nhon-conductive.

Phosphorus is in white blood cells, every nucleus, solid tissue and bone and cells
need phosphorus to divide normally, oxygenate tissues and participate in the
regulation of osteosis. It is necessary for acetylcholine and stimulation of wakefullness.
It is influenced by vitamin C and the last thirty years has shown the electron transfer
mechanism to be used in several other subsystems of energy exchange or free radical
quenching. The ability of phosphorus to take light and move it into bioenergy and to
luminesce in response to biostimulation is the crux of understanding photobiology.

"Phosphorus was discovered in 1669 by a German alchemist, Henning Brand, in the
course of his search for the Philosopher's Stone. Brand heated the residue left on
evaporation of urine...... (Greek ...phosphoros, giving light...Phosphorus vapor is
tetratonic ... P4 ...at high temperatures the vapor is dissociated slightly, forming some
diatomic molecules....P2...White phosphorus ...slowly changes to... red phosphorus, in
the presence of light or on heating...iodine, ... serves as a catalyst."

Red phosphorus is more stable than white which catches fire at 40 degrees centigrade
but oxidizes slowly giving off a white light (phosphorescence).

Several other allotropic forms of the element are known. One of these, black
phosphorus, is formed from white phosphorus under high pressure. It is still less
reactive than red phosphorus, and is the stable form of the element (standard
enthalpy, relative to white phosphorus, -43 kd mole to -1; that of red phosphorus -18
kd mole to -1)."

pp 198-199

"Phospholipids are important substances that are present in every tissue ... especially



in cell membranes and the sheaths on nerves ...On hydrolysis they yield fatty acids, an
alcohol, phosphoric acid, and a nitrogen-containing compound. Lecithin is formed in
the body from fats. It is a good emulsifying agent and probably helps in carrying fats to
the tissues.

"Cell membranes, such as the membranes of the red blood cell, consist of about equal
amounts of lipids and proteins. There is also a small amount ... of polysaccharide,
which is combined with polypeptide chains in the form of glycoproteins.

The principal properties of a membrane are largely determined by the nature of the
phospholipids in it. The molecules for these substances carry electric charges and
hydrogen-bond-forming groups at one end, and consist of hydrocarbon chains at the
other end. The polar ends are hydrophilic, and form the surfaces of the membrane,
whereas the hydrocarbon ends, which are rejected by aqueous phase, extend toward
other hydrocarbons. A double layer is formed, about 8 nm thick, ..."

"... the ends of the chains move rather freely, so that the structure approximates tha of
a liquid in the middle portion of the membrane and of a crystal toward the surfaces. "

pp 534-536

Chemistry, copyright Linus Pauling1947-1970, Pauling and Pauling1975 (Freeman)

In structural chemistry many molecules cannot be described completely by valence
theory and so several potential configurations of a molecule are known as the theory
of resonance. (One potential consequence of this is that one DNA strand codes for
proteins and the other strand repairs mistakes!) It is reasonable, in light of the
foregoing, that the iodine catalyst implicates the thyroid and basal metabolic rates with
a photobiologic effect wherein the p2-p4 electromagnetic inductance enfolds, through
oscillative displacement, an electromagnetic component of the photon. Oxidation
causes luminescence and reduction the opposite. This appears to be an engine to
pass quanta of light to biological systems, particularly in light of phosphorus' unique
bonding with iron, potassium, sodium, magnesium and calcium.

Phosphorus can have an oxidation potential between -3 and +5. Phosphoric acid is
essential part of DNA and RNA, coenzymes, ADP/ATP and other vital biological
functions. Two phosphorus/oxygen bonds in juxtaposition are the energy rich bonds in
ATP and PO4 has 4 resonance structures. A lot of energy is stored in the phosphorus
bond, swings quickly between resonance states and finally converts an electron to a
photon and back.

Could the muscles on the skeleton be the energy for this engine as a results of the
bones piezo-electric effect to being bent/stressed?



This is essentially just an extension of Einstein's seminal "Photo-Electric Effect".

Modern physics was boosted into quantum mechanics when Max Plank couldn't get a
black body to explode from heating by ultraviolet light - or any other light. In quantizing
the re-emitted energy his observations gave the quantity as h (hot body but not
exploded body):

"The German physicist Max Planck (1858-1947) ... discovered that ... the hot body
cannot emit or absorb light of a given wavelength in arbitrarily (sic) small amount , but
must emit or absorb a certain quantum of energy of that wavelength. ... light quanta or
photons - ... pointed out by Einstein ... supports this concept."

"... the light energy of wavelength lambda absorbed or emitted by a solid body ...
(is) .... proportional to the frequency v ... (equal to the speed of light divided by
wavelength lambda):
E=hv
E is the energy of light
v is frequency
h is Plank's constant - the basis of quantum theory - is 0.66252 x 10-33 J s

“"the units h, J s, have the dimensions of energy x time, ..."

"In 1887 the German physicist Heinrich Hertz (1857-1894), who discovered radio
waves, observed that a spark passes between two metal electrodes at a lower voltage
( less resistance km) when ultraviolet light is shining on the electrodes than when they
are not illuminated. ... J. J. Thompson (discovered) in 1898 that negative electric
charges are emitted by a metal surface on which ultraviolet impinges. ... called the
photoelectric effect ... visible light falling on a zinc plate does not cause the emission
of photoelectrons, whereas ultraviolet light with a wavelength shorter than 350 nm
does cause their emission. The maximum wavelength effective is called the
photoelectric threshold. ... the alkali metals are especially good .... sodium is about
650 nm ... ."

"It was discovered that the photons are emitted with extra kinetic energy,
depending on the wavelength of the light. ... If the collecting electrode is given a slight
negative potential, which requires work to be done on the electrons to transfer them
from the emitting metal to the collecting electrode, the flow of photoelectrons to the
collecting electrode is stopped if the incident light has a wavelength close to the
threshold, but it continues if the incident light has a wavelength much shorter than the
threshold wavelength. By increasing the negative charge on the collecting electrode
the potential difference can be made great enough to stop the flow of electrons. ...
explained by Einstein in 1905, ... when the light is absorbed by the metal all of the
energy on one photon is converted into energy of a photoelectron. However, the
electron must have a certain amount of energy to escape from the metal. ... Ei (the
energy of ionizing the metal). The remaining energy is kinetic energy of the



photoelectron. The Einstein photoelectric equation is
hv=Ei=1/2(m)(v)2 ..."
m is mass of electron
v is its velocity

"... the energy of the light quantum, hv, is equal to the energy required to remove
the electron from the metal, Ei, plus the kinetic energy imparted to the electron,
1/2mv2. ... the energy quanta ... is measured by measuring the potential difference, V,
which is necessary to keep the photoelectrons from striking the collecting electrode;
the product of the potential difference V and the charge of the electron, e, is the
amount of work done against the electrostatic field, and when V ... prevent(s) the
electron from reaching the collecting plate ..
eV=1/2(m)(v)2 ..

eV=hv - Ei

V=hv/e - Eile ..."
page 67-71

With this you can calculate the retarding voltage to stop photoelectric effect.

so the amount of energy in 650 nm is the speed of light divided by frequency
v=3x10 to 8th/650 x 10 to -9=4.62 x 10 to 14th cycles per second or hertz
energy of photon (0.6625 x 10 to -33 J s) times the above (4.62 x 10 to 14th Hz) =
0.306 x 10to -18 J
then retarding voltage would be minimal for 650 nm but twice as much for 325 nm
(0.612 x 10 to -18th J) half used to eject electron from metal and the other half is kinetic
energy of electron.
eV=0.306x10to -18 J
V=0.306 x 1010 -18 J/ 0.612 x 10 to -18 C (sic)=1.91 volt
to prevent flow in sodium photoelectric cell illuminated with wavelength 325 nm.

Chemistry, copyright Linus Pauling1947-1970, Pauling and Pauling1975 (Freeman)

and in Albert Einstein Relativity
The Special and General Theory
Crown Pub., NY 1961 (original 1916):

"Even though classical mechanics does not supply us with sufficiently broad basis for
the theoretical presentation of all physical phenomena, still we must grant it a
considerable measure of "truth", since it supplies us with the actual motions of
heavenly bodies with a delicacy of detail little short of wonderful. ... In the general laws
of nature which have been formulated with reference to K, the magnitude and direction
of the velocity .... would necessarily play a part. We should expect, for instance, that
the note emitted by an organ pipe placed with its axis parallel to the direction of travel



would be different from that emitted if the axis of the pipe were place perpendicular to
this direction. Now in virtue of its motion in orbit round the sun, our earth ... If the
principle of relativity were not valid we should therefore expect that the direction of
motion of the earth at any moment would enter into the laws of nature, and also that
the physical systems in their behavior would be dependent on the orientation in space
with respect to the earth. For owing to the alteration in direction of the velocity of
revolution of the earth in the course of a year, the earth cannot be at rest relative to the
hypothetical system Kzero throughout the whole year. However, the most careful
observations have never revealed such anisotropic properties in terrestrial physical
space, i.e. a physical non-equivalence of different directions. This is very powerful
argument in favour of the principle of relativity."

Pages 12-15

and so phase angle illumination has to have significance! (also debunks the string
theory and it's dimensions as there has to be an equivalence of directions).

Part Il The General Theory of Relativity XVIII Special and General Theory of Relativity

"The basal principle, which was the pivot of all our previous considerations, was the
special physical relativity of all uniform motion. ( from page 18 ... If, relative to K, K' is a
uniformly moving co-ordinate (Eucledian/Galilean - km) system devoid of rotation, then
natural phenomenon run their course with respect to K' according to exactly the same
laws as with respect to K. This statement is called the principle of relativity (in the
restricted sense).) ... every motion must be considered as relative motion. .... motion
here taking place in the following two forms, both of which are equally justifiable : (a)
the carriage is in motion relative to the embankment. (b) The embankment is in motion
relative to the carriage. In (a) the embankment, and in (b) the carriage, serves as the
body of reference in our statement of the motion taking place. ...A particle left to itself
and sufficiently far removed from all other particles moves uniformly in a straight line.
With reference to K (Galilean reference body) the laws of nature were to be as simple
as possible. But, in addition to K, all bodies of reference K' should be given preference
in this sense, and they should be exactly equivalent to K for the formulation of natural
laws, provided that they are in a state of uniform rectilinear motion and non-rotary
motion with respect to K ... In this sense we speak of the special principle of relativity,
or special theory of relativity.

pages 59-61

"In contrast to the electric and magnetic fields, the gravitational field exhibits most
remarkable property, which is of fundamental importance for what follows. Bodies
which are moving under the sole influence of a gravitational field receive an
acceleration, which does not in the least depend either on the material or on the
physical state of the body. ...

According to Newton's law of motion ... (Force)=(inertial mass)x(acceleration)
where the "inertial mass" is the characteristic constant of the accelerated body.
If now gravitation is the cause of the acceleration, we then have



(Force)=(gravitational mass) x (intensity of the gravitational field),
where the "gravitational mass" is likewise a characteristic constant for the body.
From these two relations follows:
(acceleration)=
(gravitational mass)/(inertial mass) x (intensity of the gravitational field)

... The gravitational mass of a body is equal to its inertial mass. ... The same
quality of a body manifests itself according to circumstances as "inertia" or as
"weight" (lit. "heaviness"). ...

pages 63-65

"We thus have good grounds for extending the principle of relativity to include bodies
of reference which are accelerated with respect to each other, and as a result we have
gained a powerful argument for a generalised (sic) postulate of relativity.

"We must note carefully that the possibility of this mode of interpretation rests on the
fundamental property of the gravitational field of giving all bodies the same
acceleration, or, what comes to the same thing, on the law of the equality of inertial
and gravitational mass. ..." "The suspended body experiences a downward force in
the gravitational field, and this is neutralized by ... gravitational mass of the suspended
body"."... we see that our extension of the principle of relativity implies the necessity of
the law of equality of inertial and gravitational mass."

pages 66-68

Albert Einstein Relativity
The Special and General Theory
Crown Pub., NY 1961 (original 1916)

Recognizing that gravitational mass is sometimes inertial and vice versa is the way our
elders approached the force in place and the force as it acts afar. Einstein then
recognizes, with Newton, that special relativity and the laws of motion did not answer
all of the forces, which is even more mysterious when the reference body is rotating
uniformly, but that general relativity holds for every body whatever its state of (relative)
motion(s).

It seems that light masquerades as electricity in matter and that the four dimensions of
light - electromagnetic rotation (to be addressed in the second edition and
incorporating the bioelectric and electromagnetics of the therapy described by Robert
Becker), direction (wave) and horizontal stability (particle...particularity) and time
become three dimensions ( wave-particle-time) enformed in matter (an
electromagnetically stable package or sheath which acts as a push-pull on bond
angles and bubbles off, as mass displaces water, or captures "electrons" where
bioenergy is stored for transfer.)



This is most dramatically reflected in the relativity thought experiment known as the
"Einstein-Rosenberg Rigid Rotating Disk Paradox" : like an old vinyl record on a
spindle, some point "A" circles the center at some speed while a point "B" at the edge
of the disk is not only traversing a greater distance but also moving faster than point
"A" while, in this example, conserving centripetal and centrifugal forces due to the
rigidity of vinyl but if the push-pull of electromagnetic forces is uneven but balanced a
kind of energetic "Brownian motion" may ensue. Is this how momentum is conserved?
Is this how gravity works...not bending but push-pulling effects in a balance of
awesome dynamic proportions? At what point does "B" fly away or collapse into point
"A"? ). We have to have conservation of matter and energy with angular momentum
conservation of electromagnetic rotation although we can channel the entropy into
useful work before it "grounds out".

E can be angular momentum and the mass of Einstein is a coefficient of mass/
masslessness and light is at least a squared squared (and probably higher) speed as
the angular momentum is conserved in toto and light is the phenomenon of wave
(photon) jump as momentum equalizes.

E=mc2

is based on motion (light speed) or lack thereof and its relation to mass.

Both E and angular momenum are conserved in the universe.

Mass increases/decreases relative motion thus dark matter is only dark in that it isnt
light right now but explains apparent simultanaeity as displacement of momentum in
an active matrix equilibria.

It is relative luminesence that balances energy conservation both kinetic/potential and
angular momentum-not speed but homeostasis or, more appropriately, dynamic
equilibrium-Isn't gravity the same as matter bound angular momentum? Aren't these
the "gears" of "primum mobilium" and the cause of non-uniform accelerations? Angular
momentum creates and destroys mass and redistributes "heaviness".

Scientific American August 2005 at 57:

“In general, the magnetoresistance of layered systems is significantly higher than that
of a system not built in layers, ... magnetoresistance or tunneling magnetoresistance ...
depend on the electrons’ spin s (their angular momenta)... torque that can switch a
layer’s magnetism from one direction to another.”

Scientific American June 2005 at 55 :

Addressing the fine structure of the gravitational constant (k = 6.673 x 10 to -31) we
have the wavelength, lambda, equal to the square of the electric charge (mass of the
electron being 9.10938188 x 10 to -31) divided by 2 x “empty space” hc
(1/137.0359......pretty cumbersome!) “... the fact is that all elementary particles arise
as quanta of a corresponding quantum field. ... All fields have a property called
spin, an intrinsic quality of angular momentum ...” at 42. |t is estimated that 4-5% of



mass in universe from energy of motion (quarks and gluons). So, it would seem we are
in a 2:3 ratio of gravity to mass to explain energy and angular momentum!

Particles that interact with Higgs field (boson has spin zero with electron spin @ 1/2
and photon (force) spin of 1) behave as if they have mass, proportionate to the
strength of the field time the strength of the interaction affect of weak force. see Ibid 44.
Dark matter, up to 70% of universe, from gravitational effects? | think angular
momentum effects is more descriptive.

The masses of the quarks themselves, however, and also the mass of the electrons
are entirely caused by the Higgs field. Ibid 46

The electromagnetic particle is a photon!

In classical physics angular momentum, a property of spinning, is a balance of
centripetal and centrifugal force - an imbalance tending to one or the other and can be
the mechanism of instantaneous change in the universe more as a function of
Archimedian displacement theory rather than the bending theory of modern physics.
Should the balance fail the spinning will expand or contract ...or transfer
“displacement” as rearrangement of the whole.

Quantum physics postulates up and down spinning as well as all sorts of intermediary
properties to what is a process of oscillation displacement by light which is in a
dynamic stasis that is ready to transfer kinetic energy from or to light. Oftentimes small
differences such as the difference in spin from center to edge creates a quantum
engine to redistribute angular momentum.

Truly, we stand on the shoulders of giants (with a few serendipitous events like varying
and/or mixing the impurities in silicone diode design and production to get specific
frequencies to fluoresce).

During 1999 to 2003 the University of Wisconsin Medical College (MCW) and the
National Aeronautics and Space Administration (NASA) collaborated on several
experiments to address problems with bone density, wound healing and other
biological problems being faced by astronauts in zero gravity conditions (see
Healthlink at the Medical College of Wisconsin or Dr. Whelan in Appendix 3). Their
results are not only startling but, | believe, will issue in a new age of healing
modalities.

The tricorder is here, we just need to construct it (them)-mine is more of a removable
head flashlight/light saber affair with a multivibrator to power an array that individual
LED wavelengths can be accessed and blended with a twist of the handle....my
“tricorder" would be a central 635 nm 15 degree pulsing at 4 cps to enhance genetic
repair surrounded by 634 nm 30 degree @ 8 cps immune support and phagocytosis
enhancement with some yellow to assist lymph movement and of course the 660/670
nm hemoglobin helpers alternating with 830/880 . Perhaps even vitamin A/beta



carotene and vitamin C could be stimulated with some orange (I am sure that the Drs.
Pauling would wonder if LEDs could enhance vitamin C) and some blue for
disinfectant. Deeper stimulation with 880 nm. | suppose varying according to healing
stage would be desirable. In fact, | have had healing from small infections within 24-48
hours with a small handheld commercial laser pointer in the appropriate range pulsed
10-20 times and feel that even the "flesh-eating" bacteria might be overcome with
perhaps a combination of an ultra-violet, blue and red array. | would sure like to see a
bacteriology lab and the technologies you are about to encounter.

NASA found that 3 discrete wavelengths brought about the best healing. Given that
the average LED is + or - 10-25 nanometers (nm) from it's peak emission, the concept
of discrete is strained and it becomes understandable that three pulsed with a "peak
wavelength" might really be broad coverage. Can't you see a toothbrush of fiber optic
fibers and the blue lights (with some DNA repair reds) ? or grow lamps with "buglight"
LEDs or filter shades to reduce attraction to insects? Water glasses that disinfect your
water? (see http://www.guyotdesigns.com for a glasses with just white light LEDs) . UV
flashlights to kill mold? A UV penlight to sterilize public facilities? UV is not just for
forensics or checking for counterfeit bills any longer. Nano "bandaids" that have
embedded arrays and get current from being on the skin? These bandages and wraps
would have vitamin D enhancing UVB 282 nm (see "Townsend Letter" Feb-Mar 2006,
Wysong, pg.73) on a low, constant power, probably in a surface mount 180 degree
beamwidth in a 1:1 with 660nm hemoglobin enhancing, one-half of the red pulsing at
4 cycles per second and the other half on continuously. Perhaps a musical pulse in
4/4 time would enhance the healing results. Opioid stimulation would be necessary
in severe burn situations.

It would be nice to see some grant money to develop ways to slow/halt/heal decubitis
as | have many friends with various stages of paralysis but always the same problem
with "bed sores" and other sores...a perfect population ready for wound healing LEDs!

| expect to see neckbands to enhance oxygen delivery to the brain in ischemic
(oxygen starvation from stroke, infarct, etc.) at retail stores and anti-SARS/Bird masks
with surface mount local sterile field devices. Eyecups and sleep masks for retinal
repair and rejuvenation. Fertility may well be supported with light. Even fibromyalgia,
lupus, multiple sclerosis, chronic fatigue and other maladies will be controlled with
light treatments in one's home while sleeping, showering or other positive passive
exposure opportunities. The possibilities are endless, right now! Some even inject
chemical/silicon units that are photoactive and then activate with light in
photodynamics. Perhaps beamwidth and beam angle studies will disclose more
precise results unmasking the photons masquerading at the universal costume ball.

| offer this in the spirit of sharing and encouraging the development and deployment of
all the newly available light technologies for the reduction of human suffering. | hope
that anyone from grade school to post doc studies will be intrigued and find this a
point of beginning their life long inquiry with some of the who, whats, where and even
how to links provided herein. The why may never be adequately answered but | submit


http://www.guyotdesigns.com

that light is bioelectrically active in living matter and that matter is the angular
momentum package that plays the ancient mayan ball game of " pass and get the
(photo) electron in the hole". Live long and prosper!
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Blue light array from Elixa http://www.elixa.com
Light therapy as a treatment alternative (from http://www.my-tronic.com ) :

"...researchers look for ancient remedies and combine them with modern medicine.
One of these ancient cures is light therapy defined as a mean (sic) to heal using visible
light or UV light to treat a variety of medical conditions. ... in 1903 when the Danish Dr.
Niels R. Finsen received the Nobel prize in Physiology of Medicine for his method of
treating disease — especially lupus vulgaris, with UV light. He also treated smallpox
using red light. Many other scientists before used light to cure, but he was in fact the
first one to obtain astonishing results.

Today a well-known form of light therapy is UV — used to cure psoriasis. One form of
treatment is the Goeckerman regimen, combining UV-B light with coal tar applied to
the affected skin. This medical treatment is also known as phototherapy and it may be
also used for other skin conditions such as eczema, lymphoma, pruritis, atopic
dermatitis, and so on. As UV-B, UV-A is also used to treat psoriasis. The method is
called PUVA and it combines psoralen (a drug) and ultraviolet-A.

Impacts of coloured light on specific disorders


http://www.elixa.com
http://www.my-tronic.com

Mental conditions were already treated with light therapy since the 1880s, when many
hospitals around the world calmed their patients with blue light and stimulated others
with red. It is already scientifically proved that coloured lights have different effects:

Red gives energy and strength, enhances sexuality, adds vitality and stimulates blood
circulation. Orange invigorates the lymphatic system; yellow improves concentration
and stimulates the circulatory system and skin; green heals and balances; blue
reduces stress and violet calms the metabolic system and the nerves. Strobe light
excites nerve endings (neural pathway report only changing stimuli). A non-colour
strobe is recommended for children with learning difficulties and people with chronic
pain. Colour strobe lights bring out deep-seated emotional problems."

Photobiology is the scientific study of the effects of light on living organisms. The field
includes the study of photosynthesis, photomorphogenesis, visual processing,
circadian rhythms, and ultraviolet radiation effects. The major professional
photobiology societies are the American Society for Photobiology, whose official
journal is Photochemistry and Photobiology, and the European Society for
Photobiology, whose official journal is Photochemical and Photobiological Sciences.


http://en.wikipedia.org/wiki/Main_Page

16) WHAT IS A CATALYST?

17) HOW IS ENERGY STORED IN A CRYSTAL? WHAT IS A LATTICE? HOW MANY
BASIC SHAPES ARE THERE FOR CRYSTALS ?

18) WHAT ARE THE RESONANCE FACTORS IN CRYSTAL GEOMETRY?

19) EXPLAIN THE ANATOMY OF THE EYE. THE SKIN.

20) ARE THERE ANY CONTRAINDICATIONS TO LIGHT THERAPY?

21) ANY CANCER WARNINGS OR USES?

22) DISCUSS LASER POINTERS, BEAM ANGLE AND THERAPY.

23) HOW DO PLANTS RESPOND TO MOLD? COULD MOLD BE CONTROLLED WITH
LIGHT WAVELENGTHS? WHY?

24) EXPLAIN WHY PLANTS LOOK GREEN.

25) WHAT COLOR LIGHTS ARE NEEDED FOR PLANT GROWTH? IS IT DIFFERENT
FOR BLOOMING?

26) EXPLAIN AND GIVE EXAMPLES OF WAVELENGTH AND DEPTH OF
PENETRATION OF LIGHT. ARE ADVERSE PHYSIOLOGICAL REACTIONS
POSSIBLE? BENEFICIAL? EXPLAIN.

27) HOW CAN LIGHT BE MAXIMIZED IN HORTICULTURAL APPLICATIONS?

28) GIVE SOME OF BLUE LIGHTS ACTION ON PLANTS. SAME FOR RED. GREEN.
YELLOW.

29) WHY ARE CAROTENOIDS ORANGE?

30) WHAT IS PHYCOBILLIN AND IS IT OF ANY USE?

31) WHAT KIND OF YELLOW WOULD YOU USE TO DISCOURAGE BUGS? WHAT
KIND OF FILTER? BOTH?

32) WHAT IS ANGIOGENESIS?

33) WHAT DOES HYPERBARIC MEAN? WHAT KIND OF THERAPY IS THIS AND WHY
IS IT USED LEDS? WHAT COLOR LEDS?

34) WHAT IS TYPICAL BANDWIDTH OF LEDS USED IN HEALING? BEAM ANGLE?

35) WHAT IS PHOTODYNAMICS? PHOTOTHERAPEUTICS?
PHOTOBIOENERGETICS? PHOTOMEDICINE?

36) WHAT IS THE AVERAGE WAVELENGTH OF CELL TISSUE? CYTOCHROME C?

37) WHAT IS ACCUPUNCTURE? ACCUPRESSURE? WHY WOULD YOU STIMULATE
A POINT? SEDATE A POINT?

38) WOULD YOU TREAT WITH LIGHT THROUGH THE NAVEL? EXPLAIN.

39) WHAT IS A NANOBACTERIUM?

40) DO YOU THINK LEDS CAN BE USED AS AN ANTIBACTERIAL? ANTIVIRAL?
GERMICIDE?

41) WHAT BEAM WIDTH WOULD YOU USE TO TREAT A RETINA? WOULD A LASER
POINTER BE A GOOD TOOL FOR HEALING?

42) NAME SOME CONDITIONS OF THE EYE THAT MIGHT BE HELPED, AND HOW,
WITH LIGHT THERAPY'?

43) WHEN WOULD 880 NM LED LIGHT BE INDICATED?

44) HOW DOES LED LIGHT AFFECT FIBRINOGEN AND CLOTTING?

45) WHAT IS A JOULE?

46) WHY IS INTENSITY IMPORTANT? CAN YOU EXPLAIN WHY INTENSITY IS
RELATED TO SQUARE CENTIMETERS?

47) WHAT IS CONSIDERED A HIGH DOSE OF LIGHT? A NORMAL DOSE? EXPLAIN.

48) ARE LIGHT CALCULATIONS AND ELECTRICAL CALCULATIONS SIMILAR?
DIFFERENT? EXPLAIN.

49) WHAT LIGHT DAMAGES DNA? WHAT LIGHT REPAIRS DNA? DISCUSS.



50) EXPLAIN WHAT PULSING THE LIGHT DOES AS OPPOSED TO CONTINUOUS
RADIATION.

51) CAN YOU USE TOO MUCH LIGHT? EXPLAIN.

52) WOULD PULSING TO A MELODY AFFECT THE OUTCOME? DISCUSS.

53) DESIGN A RESEARCH PROJECT THAT INCLUDES LIGHT AND IT'S BIOPHYSICAL
AND/OR QUANTUM MECHANICAL INFLUENCES.

THE FOLLOWING QUESTIONS REFER TO THE APPENDICES AND ARE MORE ADVANCED
IN SCOPE AND DEPTH
PATENTS

1) LOOK AT THE PORTIONS OF THE SOLAR OASIS PATENT:
A- WHAT KINDS OF LEDS ARE BEING USED?
B- WHAT COLORS? FREQUENCIES?
C- WHY ARE THE BEAM ANGLES VARIED?
D- WHY IS THERE NO YELLOW?
E- WHAT CHANGES WOULD YOU MAKE AND WHY?
F- HOW DO YOU FIGURE HOW FAR FROM THE PLANTS THE LIGHTS SHOULD
BE?
2) WOULD MUSICAL PULSES BE SUPERIOR? DISCUSS.
3) WHAT IS AN ANTENNA AND HOW DOES IT WORK?
4) WHY WOULD A BIOLOGICAL ENZYME BE AFFECTED BY RED LIGHT? WHAT IS
NIR?
5) IS IT BETTER TO HAVE WIDE COVERAGE OR PINPOINT LIGHT? USE EXAMPLES.
6) CONSIDERING BEAM ANGLE, BAN WIDTH AND INTENSITY WOULD PHASE
ANGULATION BE USEFUL? WHY?

7) LOOK AT THE PATENTS BY DEW, ET AL., BARTELT, ET AL. AND ANDERSON, ET
AL. : (THREE PATENTS RELATING TO HEALING)
A-HOW ARE THEY DIFFERENT? HOW ARE THEY THE SAME?
B- USING AS MANY PARTS OF THESE THREE PATENTS AS YOU CAN TRY TO
CREATE A SYNTHESIS AND DESCRIBE YOUR DEVICE.

8) LOOK AT THE DOUKAS, ET AL., HASA, ET AL. AND THE TWO TRAUNER, ET AL.
PATENTS : (PHOTODYNAMIC THERAPY)
A- RELATE SELECTIVE WAVE THERAPY TO GENERAL PHOTODYNAMIC
MEDICINE.
B- DISCUSS INHIBITION AS A MECHANISM FOR HEALING AND DISCUSS THE
INTERPLAY OF FEEDBACK MECHANISMS THAT ENHANCE OR RETARD.

WAVELENGTHS AND ORDERS OF MAGNITUDE

1) LOOK AT VITAMIN D AND BETA CAROTENE AND DESCRIBE THEM IN
COMPARARTIVE TERMS AND TRANSLATE NANOMETERS OF ABSORPTION OR
ADSORPTION TO TEMPERATION AND MOLECULAR/ATOMIC BOND STRENGTHS.

2) DISCUSS THE USE OF FIBER OPTICS WITH LEDS- BOTH PROS AND
CONS.

3) DISCUSS THE 600-900 NM BAND RELATIVE TO BIOLOGICAL REPAIR.



BIOLOGICAL DISRUPTION.
4) DISCUSS MITOCHONDRIAL PROTEIN SYNTHESIS IN RELATION TO

VIBRATIONAL PATTERN HEALING FROM COLOR ~ IRRADIATION.
Comparison of Lamp Colors
'Warm . - - - Plant or
Color Name |White Cool White [Daylight Red Bug Green Blue Aquarium
Typical
Color
Temperature 647nm to
(in Kelvin's) (3,000K 4,100K 6,000K B47nmto | 585nmto  491nmto | 42AREED 70((j)nm
or to to to an
approximate [3,500K |4.200K 7000k  [f00mm 1 647om  [575nm  @9dmm 0 g
'Wavelength 491nm
(in
Nanometers)
Phosphor At least one phosphor from each of the |611nm Mix of
wach;cn ths Red, Green and Blue columns is used.  |[(Red- 528nm 611nm
commo n% The ratio of the phosphors used Orange) 626nm or 450nm or
used in Y |determines whether the produced light is |or (Orange)  |546nm (Blue) 658nm
JamDs perceived as Warm White, Cool White, |658nm (Green) and
P or Daylight shades. (Red) 450nm

[Copyright 2002,2004 Frank Durda 1V, All Rights Reserved. http://
nemesis.lonestar.org)

The action spectrum of photosynthesis in green plants has principle peaks in the blue
and red regions. LED with response peaks in the UV-A (380 nm) and red (620 nm)
regions and the red and blue fractions of the light continuum are the most valuable
energy resources for plant life, and plants necessitate more red (625 to 675 nm) than
blue (400 to 470nm). Yellow (525 nm) triggers some photosynthesis and IR influences
seeds and UV color and scent.

The photosynthetically active radiation is the range of light wavelengths that
stimulates photosynthesis. The principle photosynthetic pigments are chlorophyll a
and chlorophyll b. The range of 400-700 nm is defined as the photosynthetic photon
flux (PPF) and is specified in terms of moles per square meter per second.

How Light Colour Influences Plant Growth
"Blue light: plants react to the intensity of blue light. Lessening the blue light will cause

poor growth — the strength of the radiation in any other part of the spectrum is not as
important as the intensity of the blue, which shapes height and quality.
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Red (660 nm) and infrared (730 nm) (also known as IR or far red) light: Intensifying the
total of IR in relation with 660 nm red makes plants grow tall and thin. On the other
hand if red is increased while IR diminished, plants will be short but thick. Plant
reactions are not linear with the red/far red ratio and they can also vary in their
response to red and far red light.

Ultraviolet light (UV): While overexposure is dangerous, small amounts of UV light can
be beneficial for the flora. In many cases UV light is a very important cause for colours,
taste and aroma. But UV-C and UV-B are believed to stop plant spread and this is why
they have to be removed from the light under which plants are developed in green
houses by UV stabilisers or glass. Removal of the UV up to 400nm is might be
effective also in case of virus carrier insects (as insects see partly in UV).

Direct light from the Sun distributes the useful wavelengths only on special times of the
day and in small quantum enough for a harmonious growth in some parts of the Earth,
yet not enough on others.

...The researchers found our that blue and red light is essential for plant growth and, in
general, a percentage of 8% blue LEDs and 92% red LEDs, both with the same
frequency and relative intensity per LED, are enough for a harmonious evolution. Blue
has a smaller influence than red however a percentage between 1% and 20% of blue
light can be selected, depending on the plants and their growth requirements. ... LEDs
are not the only ones efficient for growing plants: sulphur microwave lamps are the
most efficient light sources known to man, that can generate as much light as the
noonday sun, perfect for illuminating large-scale systems such as greenhouses. For
smaller applications, such as indoor gardens, LEDs seem to be the right choice."
Mihaela Lica

http://searchwarp.com/swa7630.htm

Mold is a particularly difficult problem (let alone where to introduce it!) as it has a spore
as well as a fruiting stage so UV and other disinfectants may be the only way to control
spores from becoming active-mold doesn't grow in direct sunlight. As mold is a
primitive "plant" | put it at the beginning.

UV light is measured by wavelength with wavelengths from 100 to 200 nanometers,
(2) UV-C at 200 to 280 nanometers, (3) UV-B at 280 to 315 nanometers, and (4) UV-A
at 315 to 400 nanometers .200 to 280 nanometers is the most lethal wavelength for
microorganisms with 264 nanometers being the peak germicidal wavelength, is known
as the Germicidal Spectrum.

http://www.ext.colostate.edu/index.html :
Clean It - Dry It - Disinfect Ii:
Mold and Mildew Control
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By Jane K. Frobose, Colorado State University
Cooperative Extension, Denver County
October 1, 1999

Molds produce mildew, a growing organism, gray to bluish-green. Molds grow in
damp, warm, poorly aired and dimly lit areas. Eliminate growth factors and the problem
can be kept to a minimum.

Generally, you can find mold anyplace where moisture or relative humidity levels are
high -- wet or damp basements, for example. Here mold can grow on walls, floors or
carpeting. Moisture from the earth can migrate through concrete walls and floors.

from Mold-help.org (http://www.mold-help.org/index.php):

"Airborne mycotoxins from can definitely destroy one's health. Sometimes, people are
unaware that they are breathing mold spores and mycotoxins until they are very sick.
Certain people have a minor allergic reactions to the non-toxic mold, but once you
leave the affected area they most likely recover with few serious side effects. However,
if they have been exposed to the dangerous molds such as Stachybotrys or
Chaetomium, they could suffer from a myriad of serious symptoms and illnesses such
as chronic bronchitis, learning disabilities, mental deficiencies, heart problems,
cancer, multiple sclerosis, chronic fatigue, lupus, fiboromyalgia, rheumatoid arthritis,
multiple chemical sensitivity, bleeding lungs and much more.

Molds come in thousands of different varieties, but a few who are some of the
offenders that invade our homes. Alternaria and Cladosporium are the molds most
commonly found both indoors and outdoors throughout the United States. Aspergillus,
Penicillium, Helminthosporium, Epicoccum, Fusarium, Mucor, Rhizopus, and
Aureobasidium are also common. One of the mycotoxins, aflatoxin, is produced by the
fungi Penicillium, Aspergillus flavus and Aspergillus parasiticus. Four different
aflatoxins, B1, B2, G1 and G2, have been identified with B1 being the most toxic,
carcinogenic and prevalent. Another very dangerous family of toxin producers is
Fusarium. The toxins zearalenone, trichothecenes or moniliformin can be formed by
various types of Fusarium including F. moniliforme, F. oxysporum, F. culmorum, F.
avenaceum, F. equiseti, F. roseum, and F. nivale.

The most dangerous mold strains are: Chaetomium (pronounced Kay-toe-MEE-yum)
and Stachybotrys chartarum (pronounced Stack-ee-BOT-ris Shar-TAR-um) as they
have been proven to produce demylenating mycotoxins among others, meaning they
can lead to autoimmune disease. Under certain growth and environmental conditions,
both of these fungi release toxic, microscopic spores and several types of mycotoxins
that can cause the worst symptoms which are usually irreversible such as neurological
and immunological damage. Some of these natural mycotoxins include a very strong
class known as trichothecenes. Trichothecenes are also produced by several common
molds including species in the genera Acremonium, Cylindrocarpon, Dendrodochium,
Myrothecium, Trichoderma, and Trichothecium. The trichothecenes are potent
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inhibitors of DNA, RNA, and protein synthesis, and have been well studied in animal
models because of concern about their potential misuse as agents of biological
warfare, due to their ability to destroy human health (mentally and physically), and
never appear in an autopsy. "

and
"...three natural ingredients that kill mold: tea tree oil (an essential oil found in most
health food stores), grapefruit seed extract, and vinegar. There are pros and cons of
each, but all three work. Vinegar is by far the cheapest. Tea tree oil is expensive, but it
is a broad spectrum fungicide and seems to kill all the mold families it contacts. The
problem is that it has a very strong smell, but that dissipates in a few days. Grapefruit
seed extract is also expensive, but has no smell."

from http://www.care2.com/ (There are formulas on their site.)

Deactivation of organisms using high-intensity pulsed polychromatic

light
Document: United States Patent 5900211
Abstract: A method of deactivating microorganisms in food products,

packaging material, water, air, and other products involves illuminating
the microorganisms using at least one short-duration, high-intensity
pulse of broad-spectrum polychromatic light. In variations of this
embodiment, the light has an intensity of at least 0.1 J/cm.sup.2, the
pulse duration is from between about 10 nanoseconds and 10
milliseconds, and/or at least 50% of the at least one pulse's energy is
transmitted in light having wavelength from between about 170 and
2600 nanometers. Advantageously, the microorganisms may be
Cryptosporidium parvum oocysts, Bacillus pumilus spores or poliovirus.

Toshio Nishida, Hisao Saito, and N. Kobayashi
Physical Science Laboratory

Ultraviolet (UV) light is chemically active and has precise spatial resolution. Therefore,
a compact and efficient UV light source will provide a variety of applications in the
fields of chemistry, biology, environmental science, and optics. However, present UV
light sources are power consumptive and quite large in size. Semiconductor UV light
sources, such as light emitting diodes (LEDs), represent a solution to this problem.
Nitrides containing aluminium (Al) have a band gap in the wavelength range between
200 nm and 360 nm.

[1] T. Nishida et al., Jpn. J. Appl. Phys. 37 (1998) L459.

[2] T. Nishida et al., Int. Conf. on Blue Laser and Light Emitting Diode 1998.

[3] T. Nishida and N. Kobayashi, Phys. Stat. Sol. A 176 (1999) 45.
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and back to Wikipedia:
Lighting

The single most important (and expensive) factor for the indoor cultivator to consider is
lighting.

(see Frank Duda IV work on fluorescents and other information

)

Fluorescent ballasts and bulbs are very inexpensive and much cooler and more
efficient than incandescent bulbs. In cultivation, fluorescent lighting is useful for
growing seedlings and rooting clones, because the light produced is very gentle
(unlike HIDs, explained next), and won't burn young and/or sensitive plants.
Fluorescents are available in 'warm' and 'cool' spectrums, with 'warm' providing more
light in the red spectrum and 'cool' providing more light in the blue spectrum.
Cultivators generally use 'cool' bulbs in order to encourage short internodes.

The best type of light to use for indoor cultivation is a High-intensity discharge lamp
(HID). High intensity discharge lamps typically work by passing an electrical current
through vaporized gas at high pressure, although low pressure sodium bulbs have
gas at low pressure. There are many types of high intensity discharge bulbs, including
mercury-vapor lamps, sodium vapor lamps, metal halide lamps, and conversion bulbs
for metal halide and high pressure sodium.

The only high intensity discharge bulbs suitable are metal halide (MH) and high
pressure sodium (HPS). There are bulbs available in many different wattages from 75
to 1500 watts.

All high intensity discharge bulbs require a special ballast to run, which is contained in
a metal box, which grows warm and hums quietly when in use. A metal halide ballast
contains a capacitor and a transformer, and a high pressure sodium ballast contains a
capacitor, a transformer, and an ignitor. Recently, electronic ballasts have also
become available.

Metal halide bulbs produce light that is strongest in the blue spectrum, technically
about 4000 kelvins, or around 460 nanometers. Metal halide bulbs also come in
various coated varieties intended to increase the red spectrum, but these are all
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inferior to a high pressure sodium in the red spectrum.

Metal halide bulbs produce about 65-115 lumens per watt and last up to 12,000 hours.
They are available in vertical (BU or BD), horizontal (HOR), and universal (U), which
may be burned either vertically or horizontally.

Metal halide is an excellent bulb for vegetative phase of growth, as it encourages short
internodes (distance between sets of leaves), and inhibits cell elongation, creating a
shorter, stockier plant. Growers with a single ballast often purchase a high pressure
sodium ballast, and use a metal halide conversion bulb (a metal halide bulb designed
for a high pressure sodium ballast) during vegetative phase.

High pressure sodium bulbs produce light strongest in the red spectrum, technically
about 2,200 kelvins, or around 660 nanometers.

High pressure sodium bulbs produce less heat and more light than metal halide bulbs,
producing 97-150 lumens per watt, and they last longer as well, up to 24,000 hours.

High pressure sodium bulbs are excellent bulbs for the flowering phase, and the
choice of most growers who have only one bulb. High pressure sodium bulbs are an
excellent choice for the reproductive phase of growth, as they trigger a greater
flowering response in the plant, and simulate a more autumn-like light spectrum. A
high pressure sodium conversion bulb, a high pressure sodium bulb designed to be
burned in a metal halide ballast, can be used during the reproductive phase if a
grower has a metal halide ballast.

If high pressure sodium is used for vegetative phase, plants will usually grow slightly
more quickly, but will also have longer internodes, and may be taller.

LED grow lights
LED panel light source used in an experiment on plant growth by NASA.
Recent advancements in LEDs have allowed for the production of relatively cheap,
bright and long lasting grow lights that emit only the colors of light required for plant
growth. These lights are attractive to indoor-growers since they do not consume as

much power, do not require ballasts, and produce a fraction of the heat of HID lamps.

The lamps consist of arrays of many wide-spectrum red and a few narrow-spectrum
blue LEDs of specific wavelengths.



According to the inverse square law, the intensity of light radiating from a point source
(in this case an HID bulb) is inversely proportional to the square of the distance from
the source. So if an object twice as far away, it receives only 1/4 the light.

Reflectors

Reflectors are the most important aspect of maximizing light efficiency. They come in
two main types, designed to hold a bulb either horizontally or vertically. Most
horizontal reflectors can be fitted with glass and air-cooled to reduce grow-room
temperatures, and allow the bulb to be placed closer to the plants, although the glass
panel slightly reduces light output. Water cooled reflectors are also available, but are
rarely used, as they are very expensive and significantly reduce light output.

* Vertical

Vertical reflectors are generally less practical than horizontal reflectors, as they are
less efficient, although they are usually also less expensive. When a bulb is burned in
a vertical position, most of the light is emitted sideways, and must be reflected
downward towards the plant, which increases the distance that the light must travel.

Vertical reflectors are available in cone and parabolic dome shapes. Cone shaped
reflectors are very inexpensive but also very inefficient, and are generally not used. If a
vertical reflector is used, it is generally of the parabolic dome variety.

Horizontal reflectors are much more efficient than vertical reflectors, and generally
more expensive. Most growers use horizontal reflectors, as the cost of a more
expensive reflector is offset by the savings of burning fewer lights to generate the
same light intensity at plant level.

Horizontal reflectors are available in a variety of shapes, most of which are roughly
trapezoid shaped, although "bat-wing" or "gull-wing" designs are also relatively
common.

When growing with artificial light, the light intensity will be very uneven in the grow-
room. The plants closest to the light source will receive far more energy (in the form of
photosynthetically-active radiation) than plants far away from the source. Additionally,
plants will grow towards the light source (this is known as phototropism). In order to
address this, many growers simply move their plants around within the grow room in
order to ensure that all plants are growing evenly. This is easily facilitated by placing



planters on casters.

Another option for the cultivator is to purchase a light mover. A light mover simply
moves the light around within the grow-room, so that the plants will grow evenly
without being moved, and also allows the bulbs to be placed closer to the plants. Light
movers are available in two styles, linear and circular. Linear models have a motor
which moves slowly along a rail in a straight line, suspended from which is a light.
Circular models have a central motor which rotates two or three arms, from each of
which is suspended a light. Circular movers generally allow the light to cover slightly
more area.

"All Grow Lights Are Not Created Equal”
says Jonathan Cardinale of LED Gow Master, Global, the distributor for
Solar Oasis, one of the new LED grow light companies. (http://
www.solaroasis.com/) is the only company with a patented array of LEDs for
growing plants. These are available in my eBay store "Eco Shack"” Other
grow light resources are in appendix three.

(http://www.stores.ebay.com/EcoShack).

There is only 'one' LED light bar which comes with a single purchase... you can built
or connect up to 8 LED light bars per power supply (every bar comes with a power
supply or a power patch cord). The Kit shown below is a total of 8 LED light bars
connected together with patch cords and a single power supply with a rack to hold
them.

Press Releases

7/29/05 SolarOasis- SolarOasis- Announces Collaborative Research Effort With
Biosphere Foundation and NASA

7/26/05 SolarOasis- Granted U.S. Patent 6,921,182

Press Release: July 26, 2005
FOR IMMEDIATE RELEASE
SolarOasis- Granted U.S. Patent Number 6,921,182 For Ruby Gro-Bar Technology

Reno, Nevada — SolarOasis LLC announced today the granting of U.S. patent number
6,921,182 for its SolarOasis Ruby Gro-Bar technology, the first commercial LED grow
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lighting technology available outside the laboratory.

"This patent exemplifies SolarOasis' commitment to the continued advancement of
solid state plant grow lighting," said Larry Capen, CEO of SolarOasis, noting that a
number of additional patent applications have been filed based on SolarOasis
research into LED grow lighting technology.

Plant action spectrum and human eye daylight sensitivity spectrums
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Pigments are colorful compounds.

Pigments are chemical compounds which reflect only certain wavelengths of visible
light. This makes them appear "colorful". Flowers, corals, and even animal skin contain
pigments which give them their colors. More important than their reflection of light is
the ability of pigments to absorb certain wavelengths.

Because they interact with light to absorb only certain wavelengths, pigments are
useful to plants and other autotrophs --organisms which make their own food using
photosynthesis. In plants, algae, and cyanobacteria, pigments are the means by which
the energy of sunlight is captured for photosynthesis. However, since each pigment
reacts with only a narrow range of the spectrum, there is usually a need to produce
several kinds of pigments, each of a different color, to capture more of the sun's
energy.
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There are three basic classes of pigments.

# Chlorophylls are greenish pigments which contain a porphyrin ring. This is a stable
ring-shaped molecule around which electrons are free to migrate. Because the
electrons move freely, the ring has the potential to gain or lose electrons easily, and
thus the potential to provide energized electrons to other molecules. This is the
fundamental process by which chlorophyll "captures" the energy of sunlight.

There are several kinds of chlorophyll, the most important being chlorophyll "a". This is
the molecule which makes photosynthesis possible, by passing its energized
electrons on to molecules which will manufacture sugars. All plants, algae, and
cyanobacteria which photosynthesize contain chlorophyll "a". A second kind of
chlorophyll is chlorophyll "b", which occurs only in "green algae" and in the plants. A
third form of chlorophyll which is common is (not surprisingly) called chlorophyll "c",
and is found only in the photosynthetic members of the Chromista as well as the
dinoflagellates. The differences between the chlorophylls of these major groups was
one of the first clues that they were not as closely related as previously thought.

# Carotenoids are usually red, orange, or yellow pigments, and include the familiar
compound carotene, which gives carrots their color. These compounds are composed
of two small six-carbon rings connected by a "chain" of carbon atoms. As a result, they
do not dissolve in water, and must be attached to membranes within the cell.
Carotenoids cannot transfer sunlight energy directly to the photosynthetic pathway, but
must pass their absorbed energy to chlorophyll. For this reason, they are called
accessory pigments. One very visible accessory pigment is fucoxanthin the brown
pigment which colors kelps and other brown algae as well as the diatoms.

# Phycobilins are water-soluble pigments, and are therefore found in the cytoplasm, or
in the stroma of the chloroplast. They occur only in Cyanobacteria and Rhodophyta.

Phycobilins are not only useful to the organisms which use them for soaking up light
energy; they have also found use as research tools. Both pycocyanin and
phycoerythrin fluoresce at a particular wavelength. That is, when they are exposed to
strong light, they absorb the light energy, and release it by emitting light of a very
narrow range of wavelengths. The light produced by this fluorescence is so distinctive
and reliable, that phycobilins may be used as chemical "tags". The pigments are
chemically bonded to antibodies, which are then put into a solution of cells. When the
solution is sprayed as a stream of fine droplets past a laser and computer sensor, a
machine can identify whether the cells in the droplets have been "tagged" by the
antibodies. This has found extensive use in cancer research, for "tagging" tumor cells.



Phycoerythrin is a red protein from the light-harvesting phycobiliprotein family, isolated
from red, blue-green, and cryptomonad algae.

A strong absorption peak exists at about 566nm, and a strong emission peak exists at
575nm +/-10 nm. (l.e.: phycoerythrin absorbs blue light and reflects red light.)

Like all phycobiliproteins, phycoerythrin contains as chromophore (light-capturing
part) a molecule that consists of an open chain of four pyrrole rings. This chromophore
is known as phycoerythrobilin.
In algae, phycoerythrin is an accessory pigment to the main light-absorbing
chlorophyll pigments responsible for photosynthesis. The light energy is captured by
phycoerythrin and is then passed on to chlorophyll.
R-Phycoerythrin is useful in the laboratory as a fluorescence-based indicator for the
presence of cyanobacteria and for labeling antibodies in a technique called
immunofluorescence, among other applications.
What is phycocyanin?
* Blue accessory pigment attached to photosynthetic membranes

* Accounts for up to 20% of proteins in cyanobacteria

* Nitrogen storage molecule
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Finally, indoor gardening enthusiasts can erase heat from their formula,



by adding new LED Grow-
Master Advanced Growth Arrays to their garden.

Emitting 100% Plant-Absorbed-Light, LED Grow-Master Gro-Bars use a
patented blend of LEDs, to
produce only colors of light that plants need to grow.

Costing up to $135.00 per month to operate, high-wattage HID lighting
systems produce only 25%
visible light, the rest is invisible heat, and only 72 an HIDs visible light is
actually absorbed by plants
and used for photosynthesis.

“Plant Specific Lighting has much more to offer,” says Jonathan Cardinale,
CEO of LED Grow-Master
Global. “Eliminating wasted light (Green/Yellow) and heat (Infra-Red)
make LED Grow-Master Gro-
Bars the most efficient plant lighting systems on the market today, with
90% electrical savings, an
98% less heat, eliminating the need for large exaust fans.”

No Mercury, No Glass, No UV, and 7-10 years rated life make LED Grow-
Master Lighting Systems the
“Greenest” horticultural lighting available, facing the world’s energy
crunch head-on, with efficiency.

Low voltage UL listed power supplies, and advance circuitry make these
systems safe for kids and
pets, opening the doors to classrooms, and home gardeners.

Using a patented and patent pending blend of LED colors designed and
engineered by SolarOasis.

Easy to hang, and move LED Grow-Master Plant Lighting Systems allow
for maximum control in your
garden, giving completely directional light eliminates the need for a
reflector.
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LED-Synthesis™
“Plant Specific Lighting”

8 LED Grow-Master Bars
on SunRack™

Features:

+ 8 LGM Bars (48 watts)

+ 1-SunRack

1-AC/DC Adpter.

7-Array Adapt Chords
Assembly Instructions
24"x24"

Little Radiated Heat

No wasted light

Low Electrical Cost

No Mercury,Glass,or UV

Long Life

Low-Voltage UL Power Supply
Safe for kids and pets
Solar/Wind/Battery Compatible
3'x3’ Coverage

48 watts

Pennies per day to opperate
Proven Patented and patents pending
Advanced Technology
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In conclusion, LED-based illumination can enhance photosynthetic activity ensuring
better plant morphology than attainable with high pressure sodium lamps.

FS923.pdf

http://about.com

You have posed an interesting question, and I'm not certain | can give you a definitive
answer. However, insects are attracted to white ceilings more than others as they are
phototropic (attracted to a light source), and | would logically assume that creating a
darker surface might be a deterrent. ...

| think the best way to handle the insect problem is to first replace the porch light bulb
with a bug light. These yellow/amber bulbs emit a wavelength of light that is much less
attractive, and may help to reduce the number of insects around the porch. ...

Eric

LED technology was developed to enhance the growth of plant tissue in space by
NASA's Marshall Space Flight Center and Quantum Devices Inc. of Barneveld,
Wisconsin. LEDs have a similar physiological effect on human cells as they do on
plant cells.

LEDs stimulate cytochromes in the body that increase the energy metabolism of cells.
Cytochromes are part of the "electron transport chain" (see Krebs cycle above).

Note: "LED Light therapy has been deemed a nonsignificant risk by the FDA; thus,
FDA approval for the use of LEDs in humans has been obtained. "
(Lager Engineering http://www.lagerengineering.com/home.shtml)
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NASA photo
The LED center
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LEDs are being studied in comparison to and in conjunction with hyperbaric oxygen therapy, a standard
treatment in which the patient is placed in a pressurized oxygen chamber to stimulate new cell growth.

"So far, what we see in patients and what we see in laboratory cell cultures, all point to one conclusion," said Dr.
Whelan. "The near-infrared light emitted by these LEDs seems to be perfect for increasing energy inside cells.
This means whether you're on Earth in a hospital, working on a submarine under the sea, or on your way to Mars
inside a spaceship, the LEDs boost energy to the cells and accelerate healing."

The Marshall Star Jan. 4, 2004: Light emitting diodes bring relief to young cancer patients front page (see also
Dec.21, 2000

photo Elixa http://www.elixa.com

NASA scientific and technical information:
spinoff 2005

Lighting the Way for Quicker, Safer Healing

Health and Medicine

Originating Technology/ NASA Contribution

Who'’s to say that a little light can’t go a long way? Tiny light-emitting diode (LED) chips
used to grow plants in space are lighting the way for cancer treatment, wound healing,
and chronic pain alleviation on Earth.

LED-ENHANCEMENT OF CELL GROWTH

Studies on cells exposed to microgravity and hypergravity indicate that human cells
need gravity to stimulate

on Earth. An LED blanket device may be used for the prevention of bone

growth. As the gravitational force increases or decreases, the cell function responds in
a linear fashion. This poses depth of near-infrared light penetration into human tissue
has been measured significant health risks for astronauts in long-term space flight.
The application of light therapy with the use of

NASA LEDs will significantly improve the medical care that is available to astronauts
on long-term space missions.

NASA LEDs stimulate the basic energy processes in the mitochondria (energy
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compartments) of each cell, between input and exit at the photon detector. The light is
absorbed by particularly when near-infrared light is used to activate the color sensitive
chemicals (chromophores, cytochrome systems) inside. Optimal LED wavelengths
include 680, 730 and 880 nm and our laboratory has improved the

healing of wounds in laboratory animals by using both NASA LED light and hyperbaric
oxygen. Furthermore, DNA synthesis in fibroblasts and muscle cells has been
quintupled using NASA LED light alone, in a single application combining 680, 730
and 880 nm each at 4 Joules per centimeter squared.

CP552,Space Technology and Applications International Forum-2001,edited by M. S.
El-Genk Muscle and bone atrophy are well documented in astronaut

¢ 2001AmericanlinstituteofPhysics 1-56396-980-7/01/$18.00
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and bottom photo Scientific and Technical Information (STI) NASA



THAT IS 680, 730 AND 880 light photons at wavelengths between 630-800 nm travel
23 cm

The LED center....NASA photo

HEALING WITH SINGLE FREQUENCY LIGHT
by: Olszewski, David, E.E., |.E.
http://www.elixa.com
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...average wavelength of cell
tissue in the human body ranged between 600 nanometers and 720 nm;
660 is the mid-point. So in essence, the reason a 660 nm works better
than any other single frequency is because it is closer to the
resonant frequency of cell tissue. The other reason is that 660 nm
absorbs better in hemoglobin.
... The LED diffuses; the single frequency
laser does not. With this diffusion, the cell can actually be in
control of the treatment and shut off the molecules when it was done.
... single frequency light in a laser can stimulate DNA in damaged
cell tissue. They used a low power laser under 50-milliwatts because
higher laser can cut tissue.

AND THIS IS FASCINATING! :

THE MERIDIAN SYSTEM Acupuncturists discovered that single frequency
light could activate acupressure points. Pulse light could stimulate
it; continuous light could sedate the acupuncture points. But they
also discovered that light applied to a meridian end-point can
actually be traced flowing through the meridian to the organ
acupuncture points.

PENETRATING THROUGH THE BLOOD STREAM You can even get light into the
blood stream. One of the best ways is through your belly button,
because the aorta artery is behind the belly button. So if you insert
the light there for 20 minutes, every drop of blood in the body will
pass in front of the light, increasing the activity of your white
cells, red cells, B-cells and T-cells, so you can boost your whole
immune system.

and this is another reason il like http://www.elixa.com real innovators!

Journal of Clinical Laser Medicine & Surgery

Effect of NASA Light-Emitting Diode Irradiation on Wound Healing

Dec 2001, Vol. 19, No. 6: 305-314

Harry T. Whelan, MD

Department of Neurology, Medical College of Wisconsin, Milwaukee, Wisconsin;
Naval Special Warfare Group TWO, Norfolk, Virginia; NASA - Marshall Space Flight
Center, Alabama...

James Caviness, MD

Submarine Squadron ELEVEN, San Diego, California

Objective: The purpose of this study was to assess the effects of hyperbaric oxygen
(HBO) and near-infrared light therapy on wound healing..... LED produced
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improvement of greater than 40% in musculoskeletal training injuries in Navy SEAL
team members, and decreased wound healing time in crew members aboard a U.S.
Naval submarine. LED produced a 47% reduction in pain of children suffering from
oral mucositis. Conclusion: We believe that the use of NASA LED for light therapy
alone, and in conjunction with hyperbaric oxygen, will greatly enhance the natural
wound healing process, and more quickly return the patient to a preinjury/iliness level
of activity. This work is supported and managed through the NASA Marshall Space
Flight Center-SBIR Program.

This paper was cited by:

Survivorship and Mortality Implications of Developmental 670-nm Phototherapy:
Dioxin Co-exposure

Ronnie L. Yeager, Jill A. Franzosa, Deborah S. Millsap, Jinhwan Lim, Stephen S.
Heise, Phoebe Wakhungu, Harry T. Whelan, Janis T. Eells, Diane S. Henshel
Photomedicine and Laser Surgery. Feb 2006, Vol. 24, No. 1: 29-32

Mary Ann Liebert, Inc

Journal of Clinical Laser Medicine & Surgery

Effect of NASA Light-Emitting Diode Irradiation on Molecular Changes for Wound
Healing in Diabetic Mice

Apr 2003, Vol. 21, No. 2: 67-74

Harry T. Whelan, MD

Department of Neurology, Medical College of Wisconsin, Milwaukee, Wisconsin
Conclusion: We believe that the use of NASA light-emitting diodes (LED) for light
therapy will greatly enhance the natural wound healing process, and more quickly
return the patient to a preinjury/iliness level of activity. This work is supported and
managed through the Defense Advanced Research Projects Agency (DARPA) and
NASA Marshall Space Flight Center-SBIR Program.

Mary Ann Liebert, Inc

US Patent 6692517 B2
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Mitochondrial Signal Transduction in Accelerated Wound and Retinal Healing by Near-Infrared Light Therapy

Janis T. Eells, Margaret T.T. Wong-Riley, James VerHoeve, Michele Henry, Ellen V. Buchman, Mary P. Kane, Lisa J. Gould,
Rina Das, Marti Jett, Brian D. Hodgson, David Margolis, & Harry T. Whelan
Department of Health Sciences — Clinical Laboratory Sciences Program

Photobiomodulation by light in the red to near infrared range (630-1000 nm) using low energy lasers or light-emitting
diode (LED) arrays has been shown to accelerate wound healing, improve recovery from ischemic injury in the heart and
attenuate degeneration in the injured optic nerve. Recent evidence indicates that the therapeutic effects of red to near
infrared light result, in part, from intracellular signaling mechanisms triggered by the interaction of NIR light with the
mitochondrial photoacceptor molecule cytochrome c oxidase. We have demonstrated in primary neuronal cells that NIR-
LED photo-irradiation increases the production of cytochrome oxidase in cultured primary neurons and reverses the
reduction of cytochrome oxidase activity produced by metabolic inhibitors. We have also shown that NIR-LED treatment
prevents the development of oral mucositis in pediatric bone marrow transplant patients. Photobiomodulation improves
wound healing in genetically diabetic mice by upregulating genes important in the promotion of wou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>