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Abstract 

We suggest a new phenomenon of ‘charge quantization’, .i.e., hQ due 

to absorption of photon energies in water molecules. When water molecules 

absorb photon energies at different wavelengths in the visible region, they 

become charged. We infer that the absorbed photon energies in water 

molecules are the manifest of quantum mechanical behavior i.e., the quantum 

mechanical dipole moment leads to the phenomena of ‘charge quantization’. 

Coagulated water molecules produce a geometrical shape .i.e., pentagon, 

hexagon, hectagon and nonagon with molecules having same frequency of 

any visible range radiation (colour). These geometrical structures in charged 

(chromotized) water influences the migration rate of the ions, salts, etc. within 

intra macromolecular cells. According to the doctrine of chromotherapy 

visible range electromagnetic radiations (colours) generate electrical impulses 

and magnetic currents or field of energy that are prime activators of the bio-

chemical and hormonal processes in the human body. 

We have successfully developed recursive relationship for ‘Fractional 

Quantum states’ and associated energy eigen values, thus providing a 

scientific ground for chromotherapy. It proves the conjecture as well as it 

provides scientific evidence to the phenomenon of ‘charge quantization’, as 

theoretical values are in agreement with the experimental results. We 

obtained an energy eigen function for ‘Fractional Quantum energy states’ and 

with normalization of eigen functions, achieved the probability density for the 

existence of fractional quantum states for hydrochromotherapy. Energy in the 

form of ‘charge quantization’ is absorbed in fractional discrete states.  

We also studied the effect of absorption (in vitro) of visible range 

radiations within the enzyme solutions including glucose oxidase, lipase, 

cholesterol oxidase + esterase and super oxide dismutase in order to confirm 

the changes produced in human body after chromotherapy. Results revealed 

that each enzyme responded to different wavelengths, to lower their 
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activation energies, thereby increasing its activity, .i.e., glucose oxidase to 

464nm (purple color), cholesterol esterase + oxidase and lipase to  400 nm 

(violet color) and super oxide dismutase responded to 644 nm (red colour).  

We presented a case history of cutaneous leishmaniasis treated with 

chromotherapy. This seems to be an effective and new method of treatment 

using only visible range radiations of different wavelengths with no apparent 

side-effects. Red colour therapy may be used as the alternative treatment for 

curing the ulcers of cutaneous Leishmaniasis.  

The wavelength-dependency of chromotherapy effects on cutaneous 

leishmaniasis parasite reproductivity and growth was investigated. 

Chromotherapy uses visible range radiations to improve healing; however its 

effects on parasite are not well understood. Leishmania Tropica was irradiated 

using seven (7) different wavelengths of visible region. Optical density was 

observed, which showed that red colour (644nm) wavelength inhibited the 

reproduction of parasite while other colour wavelengths also affected the 

growth of parasite. 
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1. Introduction  

 The modern health sciences are based upon biochemistry, 

treating mainly the chemical side of the equation. For the most part, the 

electrical half of human systems has been completely ignored. 

Physiology reveals that most of the body's natural chemicals are 

released by an electrical signal or an electrochemical reaction. 

Physicians use several of the body's electrical systems for diagnosis 

(e.g., EKG, EEG, EMG and MEGs), though even fewer uses of the 

electromagnetic are found for therapeutics (e.g., cardiac pacemakers, 

defibrillators, TENs devices, bone healing instruments) 

Can these same chemicals be released by applying an external electrical 

signal?  

Can different EM parameters stimulate different chemical systems or 

externally applied bioelectromagnetic fields influence cell and 

organismal behavior and expression?  

Electromagnetic energy fields, which include energies in the ranges of 

microwaves, radio-frequencies, the visible light spectrum, ELF and even 

acoustic frequencies, have been shown to profoundly impact every facet 

of biological regulation. Specific frequencies and patterns of 

electromagnetic radiation regulate: cell division; gene regulation; DNA, 
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RNA and protein syntheses; protein conformation and function; 

morphogenesis; regeneration; and nerve conduction and growth [1]. 

If electromagnetic fields can affect enzymes and cells, there is no reason 

in principle why one should not expect to be able to tailor a waveform 

as a therapeutic agent in much the same way as one now modulates 

chemical structures to obtain pharmacological selectivity. The high 

specificity of electromagnetic signals may result in the "direct targeting" 

of activity, without many of the side-effects common to pharmaceutical 

substances.  

Chemical reactions are made basically of splitting or combinations of 

the reaction partners. Cellular examples for this, the oxidation of food 

stuffs in the citric acid cycles and the ATP production in the respiratory 

chain. To realize a chemical reaction in the cell, the involved partners 

need enough energy of motion to meet. Besides usually at least one of 

the reactant partner must be stimulated, at least for a short time, in 

order to change its electric charge distribution. These essential 

regulations in the team work of the components are triggered off by 

electromagnetic radiation phenomena. In other words, the presence or 

absence of radiation of a special frequency, wavelength, intensity, 

diffusion or polarization in the cell is the deciding factor whether 

reaction take place or not [2]. 
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Looking at the history of western medicine, the modalities and belief 

systems are readily divided into three chronological phases:  

1.  Physical medicine  

2.  Chemical medicine  

3.  Energy medicine 

1.1 Physical medicine 

Physical medicine describes the sort of medicine practiced by the 

western world in the 19th early 20th centuries. If a foot became infected, 

the doctor cut it off. Surgery was regarded as a “heroic” procedure and 

disease was understood to be caused by the physical malfunctioning of 

physical organs.  

1.2 Chemical medicine 

Chemical medicine emerged in response to the discovery of penicillin 

and realization that certain chemicals – prescription drugs or antibiotics 

could target and destroy infectious diseases. This belief continues to this 

day, where diseases are now commonly described as “chemical 

imbalances” that must be treated with a life time of prescription drugs.  
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1.3 Energy medicine 

Energy medicine is just starting to be explored by the medical 

mainstream. In an energy medicine, the powerful effects of subtle 

energy systems are explored and leveraged for healing. Energy 

medicine recognizes whole of the patient rather than the parts. It also 

believes that the human body is not a chemical dumping ground, and 

that both disease and health have core underlying causes that go far 

deeper than mere symptoms.    

Energy medicine also called vibrational medicine is based on scientific 

principles that all matter vibrates to a precise frequency and that by 

using resonant vibration; balance of matter can be restored. Vibrational 

medicine gently invites stuck energy to move or vibrate again or over 

stimulated energy to explore stillness. In all, vibrational medicine 

represents the next phase in the evolution of the healing technology. It 

delivers powerful healing with no negative side effects and at very low 

cost. Vibrational medicine covers the variety of pioneering healing 

modalities. These modalities include colour therapy/chromotherapy, 

phototherapy, homeopathy, sound therapy, spiritual healing, 

mind/body medicine, acupuncture, magnetic therapy, crystal therapy 

and electro medicine.  
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Colour therapy/chromotherapy is a method of treatment that uses the 

visible spectrum (colours) of electromagnetic radiations to cure 

diseases. According to the doctrine of chromotherapy visible range 

electromagnetic radiations (colours)  generate electrical impulses and 

magnetic currents or field of energy that are prime activators of the bio-

chemical and hormonal processes in the human body, the stimulants or 

sedatives necessary to balance the entire system and its organs [3].   

 There are two main procedures of chromotherapy, one is direct 

exposure to visible range radiations (colour light) and the other is 

through charged (chromotized) water called hydrochromotherapy [4]. 

These techniques have not been evaluated before in scientific studies 

especially of quantitative nature. This is attempted in this work to 

establish scientific grounds of chromotherapy, as quantum insight of 

chromotherapy has never been explored before. 
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2. Background information 

2.1 Physics of Light and colour 

The wave form of light energy configures its own space known as a 

wave packets or quanta. This configuring of space is due to oscillatory, 

inherited nature of transverse wave form of energy which is associated 

with matter.  

 

 There are different types and identical properties of EM 

radiations including gamma rays, x-rays, radio waves, visible, 

ultraviolet, and infrared. The whole array of these is known as the 

electromagnetic spectrum, which runs in order of wavelength from 

longest (radio waves that range from 1 millimeter to several kilometers) 

to shortest (gamma rays at less than 0.1 nanometers. The human eye is 

only sensitive to EM radiation at wavelengths that range roughly 

between 780 nanometers and 380 nanometers. This small segment is 

called the visible spectrum or visible light.  
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The visible spectrum contains numerous colors that are distinguished 

by wavelength and amplitude.  

 

The Table .A. shows the estimated frequencies and wavelengths of 

different wavelengths. 

Table.A. 

Color Wavelength in nm Frequency in HZ 

Violet 380 – 450 7.14 x 1014 

Blue 450 – 490 6.38 x 1014 

Green 490 – 560 5.66 x 1014 

Yellow 560 – 590 5.17 x 1014 

Orange  590 – 630 4.84 x 1014 

Red 630 – 780 4.28 x 1014 
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The combination of these light waves produces white light, which is 

what we see from the sun and from most artificial light sources. This 

occurs naturally in a rainbow; it also occurs when white light is 

refracted through a prism. In fact, it was by experimenting with a prism 

in 1666 that Newton conclusively proved that what we see in these 

refractions are the constituent colors of white light; that is, that white 

light is not homogeneous (as had been previously supposed), but a 

composite of myriad-colored  electromagnetic waves [5].  

 

 

 

 More simply, light is energy and the phenomenon of color is a 

product of the interaction of energy and matter.  
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2.2 How do we see colours 

 Human eye can only detect that radiant energy whose 

wavelength falls into one particular octave (between 380-780 milli-

microns) of the whole electromagnetic spectrum, so the usual stimulus 

of color comes only from this small part of the total electromagnetic 

spectrum. When we look at something, light reflects from that object 

and forms an image on the retina. The optic nerve carries the stimuli, 

generated by the reflection to the brain where the process of decoding 

the information and its use, interpretation in the form of perception of 

that object, is carried out in a very small fraction of second. During the 

process, which is carried out at the speed of light in the brain, the 

frequency of various colors present in the witnessed object are not only 

identified but are also translated to the senses. The retina of our eye 

where the image of a sighted object is formed, have particular color 

detecting organs called Retinal Cones. These cones are sensitive for the 

basic colors of red, yellow and blue. The cones related to the color 

become activated, when a reflection containing that color is formed 

upon the retina of our eye, thus our mind reads the wavelengths and 

the frequency of colors found in an image. Since all other colors are 
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produced from the combination of two or more colors in a fixed ratio, 

these colors stimulate the cones of their respective colors in the same 

proportion to enable us to see that color. Colors have been broadly 

classified into three categories, hot colors, cool colors and moderate 

colors. Red, orange, yellow and all their shades are considered to be hot 

while blue, sky blue and violet are cool colors where as green and its 

shades are considered to be moderate colors [6].  
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2.3 Doctrine of Chromotherapy 

Chromotherapy is based on the concept that a chemical 

imbalance, a state of disease, and an inappropriate energy vibration are 

all synonymous. Orthodox medicine and science provide their own 

explanations of how light works. These explanations are based on 

strictly physical functions and ignore the bioelectric energy field. 

 Current scientific / medical understanding of light’s effect on physical 

tissue is as follows: 

Direct: The body tissues actually absorb the charge of light, reacting in a 

photosynthetic process. When radiant energy is absorbed, the energy 

levels are raised to a higher energy status and are able to act as catalysts 

for oxidation and for combining numerous compounds before returning 

to the normal energy state. 

Indirect: Tissues do not absorb light but react to the chemical signals 

liberated by the photons. These signals may, for example, stimulate the 

action of hormones, which are then delivered by the blood to the 

tissues. The signals that touch off the reaction are the same processes 

that initiate vision, which is the activation by light of specialized 

photoreceptor cells. In this case, the eye’s photoreceptor cells convert 

the light energy into a neural signal that is transmitted over the body’s 
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neural / endocrine pathways to the area or organ where the indirect 

effect is seen. It has been researched previously that the colour bands of 

spectrograms, produced when a chemical element undergoes a process 

of combustion or vaporization that accelerates the motion of its atoms. 

The specific bands of colors and dark lines emitted when a certain 

element is heated are known as Fraunhoffer lines [8].  

 Contrary to accepted scientific theory, which assumes that each 

element is a unit, it was concluded that the chemical elements are 

actually color compounds. For instance, when hydrogen was 

investigated, two colors appeared:  first a faint blue, and then a very 

bright, predominant red, together characteristic of that element. From 

this comes the basis of color’s theory of healing the body premise that 

our bodies are made up of chemical elements consisting of a certain 

balance of color waves or vibrations. A specific disease thus constitutes 

a specific imbalance of color waves - and, by implication, a chemical 

imbalance. It becomes evident that color medicine not only can heal the 

diseased frequencies of the body, but can introduce actual chemical 

elements / vibrations into the body in a non-toxic form.  

The key to understanding vibrational healing or color medicine 

lies in rerouting energy fields that form complicated relationships in 

other fields, such as those surrounding the physical/cellular 
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substances thus relating to more non-physical energies. These energies 

flow through the body, continually materializing and then reverting 

back to energy. Every creature is engulfed in light that affects its 

health conditions [4]. The vibrational techniques energy-reallocation 

system functions much like the standard electrical transformer, 

shifting and redirecting the electromagnetic energies that pass 

through the body. The violet end of the spectrum relieves energy 

overloads, the red end generally stimulates the non- functioning or 

under functioning part of the system, and the green center provides a 

neutral or stabilizing effect. 

 

To facilitate healing, the vibrational technique works with the 

appropriate vibratory rates needed by the different body areas, for 

example, the healthy heart vibrates differently from the healthy spleen 

and consequently needs a different vibratory rate when out of balance. 

 

We commonly apply the process of absorption and reflection by 

utilizing dark and light color materials. Black is total absorption of all 

colors and whites the total reflection. Due to the absorptive and 

reflective process we feel that some colors are warmer than others. In 

the visible spectrum, the violet end has shorter wavelength which 

vibrate more rapidly and have greater energy than the color rays on the 
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red end of the spectrum. As a result, violet is tuned more to the energy 

of white light (reflection) and red more to the black or dark light 

energies (absorption). Therefore we feel that the reds are warmer than 

blues. 

 

Every color vibration has an impact in all physical systems and 

organs of the body, which respond to these frequencies.  All organisms, 

cells and atoms exist as energy, and each form has its frequency or 

vibration – is energy. Energy is positive, negative or neutral. Colour 

medicine utilize these different characteristics of the colours: red 

(electric positive) for its stimulating effects; blue (electric negative) for 

its sedating effects and green (neutral) for its ability to balance. 

Similarly a various organs of the body possess functions of sedation, 

stimulation and neutralization through their characteristic frequencies. 

Colours are energy vibrations, when applied to the human body can 

return the entire body or specific organs to normal health in a very 

short time. There is a unique colour or energy vibration that either 

sedates or stimulates the stream of energy through specific organs, 

causing a natural biochemical reaction. 

 

The human body functions in two basic ways, technically referred 

to as anabolism and catabolism. Anabolism is the function of restoring, 
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strengthening or building up the human body. Catabolism deals with 

eliminating waste products and toxic materials from the body. The 

healthy body can function properly only when there is a balance 

between these two processes (metabolism). The red/yellow rays 

generally stimulate the anabolic functions while blue/violet rays 

activate the catabolic aspect. This has the effect of reinforcing the 

immune system, counter balancing bacteria etc. Anabolism (red) and 

catabolism (violet) together define metabolism (green). 
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2.4 Properties of colours 

 

The array of colors can be divided into warm, neutral and cool 

colors. The warm colors are red, orange, yellow and lemon; the neutral 

color is green; and the cool colors are turquoise, blue, indigo and violet. 

The warm colors of the spectrum (red, yellow, orange and lemon) are 

stimulating and detoxifying; they are, as a rule, not to be used with 

fevers or inflammations. 

 

Red, a primary color, is located at one end (the infrared) of the visible 

spectrum. Red, which has a connotation of heat or fire, is a stimulant, 

and when used properly activates all five senses, the sensory nervous 

system, and the liver, as well as the generation of red blood platelets 

and hemoglobin. Red generally rejuvenates the human body by 

purifying the blood, but must be used with extreme caution, as it tends 

to purify rapidly through the skin and to activate inflammation and 

certain physical or emotional conditions.  

 

ORANGE is next to red, moving towards the center of the visible 

spectrum. It is produced by combining yellow and red colours. Orange 

boosts the energy in the lungs and stomach, even assisting vomiting, if 

necessary. It raises the pulse rate but not the blood pressure. This color 
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also stimulates the thyroid and the growth of bone, producing life 

energy that then radiates throughout the entire body. Orange releases 

the energy trapped or blocked within organs (such as in cramps, 

congestion, flatulence), enabling it to move to other body areas. It helps 

heal bruises after Indigo has been used for the swelling. 

  

YELLOW The third color from the infrared end is a color as a stimulant 

for the sensory and motor nervous systems. Yellow tones the muscles, 

activates the lymph glands (which in turn cleanse the blood) and im-

proves the digestive system, stimulating the intestines, pancreas and 

digestive fluids. It is considered a cleanser, and when properly applied 

can remove many of the toxins or parasites from the digestive tract. It 

clears up imperfections in the skin by stimulating the lymphatic system 

and acts as a purifier in the bloodstream. Yellow, the color of the mind 

or intellect, can raise low-energy emotional states (depression, apathy, 

discouragement).  

 

Green when in doubt as to what color to choose because of a lack of 

indications, uses the neutral green. It can balance either over or under 

active conditions. Green is the master color, the middle of the spectrum. 

It is a tension reliever that balances the cerebrum and stimulates the 

pituitary gland, which controls all other glands in the body. Green is 
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also the most predominant color of the vegetation on this planet. This 

balancing color builds cells and tissues, and is the stabilizing color for 

all dysfunctions, whether chronic or acute. Many disorders can be 

cleared up just by using green alone, as an antiseptic, germicide and 

disinfectant, as it eliminates microorganisms and prevents decay. It is 

the main color used for the common cold and for relieving food 

poisoning and bacterial infections. When body wastes are eliminated 

properly, bacteria cannot live off healthy tissue. Green also builds 

muscle and tissue, especially when combined with turquoise.  

 

BLUE increases the elimination of toxins through perspiration, 

stimulates intuitive powers and is a vitality builder. It relieves the 

irritation and pain from burns and itching, providing more restful 

sleeps. The oxygen ray found in blue fills the lungs and interacts with 

the hydrogen ray in red to relieve fever and inflammation. Blue 

activates the pineal gland; it is the color of the spirit. It is balanced once 

a week by one of the warm colors. Blue vibrates at 658 trillion times per 

second. 

 

VIOLET is the last color on the blue end and thus has the shortest 

wavelength of the visible colors. It has the capability to control hunger 

(and thus weight) through calming the metabolic process. It soothes all 
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overactive organs of the body except the spleen. It relaxes the muscles, 

including the heart, and has antibiotic characteristics through stimulat-

ing the production of leukocytes, which destroy harmful bacteria. Violet 

builds the spleen and calms the lymphatic glands. It is also a blood 

purifier and helps maintain the necessary mineral balance in our bodies, 

as all other colors do. Calming the nerves, it is an aid to meditation and 

sleep. Violet may act as a pain reliever after first trying indigo.  

 

PURPLE calms the emotions as well as the activity in the arteries. It 

stimulates activity in the veins and relieves headaches and excessive 

pain from pressure by decreasing sensitivity. It lowers blood pressure 

and induces sleep. Purple slows down overactive kidneys and 

adrenalin glands and reduces sexual activity and heart rate, thus 

strengthening the organs when overactive and exhausted. It decreases 

menstrual pain and bleeding in the lungs [7].  
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3. Literature Review 

3.1 Ancient observation chromotherapy is a centuries-old concept. 

The history of color medicine is as old as that of any other medicine. 

Phototherapy (light therapy) was practiced in ancient Egypt, Greece, 

China and India. The Egyptians utilized sunlight as well as color for 

healing [8]. Color has been investigated as medicine since 2000 BC [9]. 

People of that era were certainly unaware of the scientific facts of colors 

as medicine, but they certainly had faith in healing with colors. They 

used primary colors (i.e, red, blue and yellow) for healing as they were 

unaware of the mixing up of two colors. The science seems to have been 

silent at those times.  

According to ancient Egyptian mythology, the art of chromotherapy 

was discovered by the god Thoth. In the hermetic traditions the ancient 

Egyptians and Greeks used colored minerals, stones, crystals, salves 

and dyes as remedies and painted treatment sanctuaries in various 

shades of colors [10]. The ancient Ayurvedic physician Charaka, who 

lived in the sixth century BC, recommended sunlight to treat a variety 

of diseases [11]. In ancient Greece the physical nature of color was 

dominant. Color was intrinsic to healing, which involved restoring 

balance. Garments, oils, plasters, ointments and salves were used to 

treat disease. The Greeks were unaware of biological changes in the 
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body as a result of color treatment; nevertheless, they had blind faith in 

the healing properties of colors. It is also interesting to know that they 

used both forms of treatment with colors: direct exposure to sunlight 

and indirect healing. In the indirect method, they used materials such as 

stones, dyes, ointments and plasters as the medium. What was missing 

in their medicinal use of color was water as a medium for the 

absorption of color, which later proved to be the best remedy for 

removing toxins from the body. This concept is common among all 

researchers working on hydrochromopathy [4].  

Avicenna (AD 980) advanced the art of healing using colors. He made 

clear the vital importance of color in both diagnosis and treatment. 

According to Avicenna, ‘Color is an observable symptom of disease.’ 

He also developed a chart that related color to temperature and 

physical condition of the body. He used color treatment with the view 

that red moved the blood, blue or white cooled it and yellow reduced 

muscular pain and inflammation [10]. Avicenna's work undoubtedly 

advanced the use of chromotherapy in those times. He discussed the 

properties of colors for healing and was the first to establish that the 

wrong color suggested for therapy would certainly elicit no response in 

specific diseases. For example, he observed that a person with a 

nosebleed should not gaze at things of a brilliant red color and should 
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not be exposed to red light because this would stimulate the 

sanguineous humor, whereas blue would soothe it and reduce blood 

flow. This seems to be the practical understanding at the time, but we 

do not find discrete values of frequencies or energies associated with 

these colors.  

3.2. 19th Century Ideas and Practices Pleasanton (1876) used only blue 

and stated that blue was the first remedy in case of injuries, burns or 

aches. He reported his findings on the effects of color in plants, animals 

and humans. He claimed that ‘the quality yield and the size of grapes 

could significantly increase if they were grown in a greenhouse made 

with alternating blue and transparent panes of glass’ [12]. He also cured 

certain diseases and increased fertility as well as the rate of physical 

maturation in animals by exposing them to blue light. The same 

methodology employing the color blue was adopted by Hassan (1999), 

who found it to be very useful as a first-line treatment for injuries as 

well as for burns. Since, Pleasanton's work lacked scientific proof and 

evidence; no established rules were presented before the scientific 

societies, leading to a great gap between his work and the development 

of color/vibrational healing on scientific grounds. If work could be 

carried out even now on his great ideas, especially in agricultural 

development and in animals, researchers could make new discoveries.  
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Most areas that seem to have been ignored in the past were emphasized 

by Edwin Babbitt. Babbitt presented a comprehensive theory of healing 

with color. He identified the color red as a stimulant, notably of blood 

and to a lesser extent the nerves; yellow and orange as nerve stimulants; 

blue and violet as soothing to all systems and as having anti-

inflammatory properties. Accordingly, Babbitt prescribed red for 

paralysis, physical exhaustion and chronic rheumatism; yellow as a 

laxative, emetic and purgative and for bronchial difficulties; blue for 

inflammatory conditions, sciatica, meningitis, nervous instability, 

headache, irritability and sunstroke. He also stated that ‘all vital organs 

have direct connection with the skin through arteries, blood vessels and 

capillaries, and colour rays can affect the entire blood stream through 

circulation and elimination of toxins’ [3]. Babbitt also developed various 

devices, including a special cabinet called a thermolume, in which 

colored glass and natural light were used to produce colored light and a 

chrome disk—a funnel-shaped device fitted with a special color filter—

was used to focalize light onto various parts of the body. He discussed 

in detail the effects of the reflection, absorption, transmission and 

polarization of light. Different patients were presented in his book that 

had been treated using color healing devices created by him. Babbitt 

also established the relationship between color and minerals, which he 

used as an addition to treatment with colored light, and he developed 
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elixirs by irradiating water with sunlight filtered through colored 

lenses. He claimed that this ‘potentized water’ retained the energy of 

the vital element within the particular color filter used and had 

remarkable healing power [9].  

Babbitt was in fact among the pioneers of modern chromotherapy. He 

used both direct and indirect methods of color treatment. He seemed to 

be well aware of the techniques and methodologies used in 

chromotherapy. His invention of different devices such as a special 

cabinet that used natural light to produce colored light by splitting it 

into seven colors, used for the focalization of light onto some particular 

area, worked quite effectively for healing wounds and stopping 

bleeding, headaches, etc. The actual energy to which he referred in 

potentized water was not calculated by any means. He did not explain 

the energy change in water, its quantum states and how different kinds 

of vibrations affect water in different manners. He did not explain about 

the potency of potentized water, but incredible for that time was his 

correlation of magnetism with chromotherapy. His work on color 

healing, for the first time in history, proved to be comprehensive in 

taking both a physiological and a psychological approach. Any 

chromotherapist even nowadays can benefit from his work as he 

discussed appropriate colors for diseases in detail that in a way does 
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not contradict to the facts newly established under the influence of 

science.  

3.3. 20th Century Scientific Emergence Ghadiali (1927) discovered the 

scientific principles that explain why and how different color rays have 

various therapeutic effects on the body. His Spectro-Chrome 

Encyclopaedia, is considered to be the first published book to explain 

the complete doctrine of chromotherapy. The rules explained in this 

book could be proved using any kind of modern techniques. Most 

chromopaths have used his technique [7, 14]. He discovered that there 

is a unique color or energy vibration that either sedates or stimulates 

the stream of energy through a specific organ, causing a natural 

biochemical reaction. By knowing the action of different colors upon the 

different organs and systems of the body, one can apply the appropriate 

color that will balance the action of any organ or system that has 

become abnormal in its functioning or condition. When this balance is 

disturbed, mental and physical problems occur. The aim of the science 

of color healing is to cure disease by restoring normal balance of color 

energies of the body [15]. Ghadiali established that particular areas of 

the body respond to particular colors; these areas are similar to what the 

ancients called ‘chakras’. According to Klotsche, ‘the chakras are areas 

of highly concentrated energy that are connected to various locations 
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mainly along the spinal cord’. These energy fields are related to the 

major organs in the body [4]. The concept of chakras is essentially an 

East Indian concept, which Ghadiali presented as the source of energies.  

The work of Ghadiali actually demystified the theory of 

chromotherapy. Ghadiali's research stated: The colour bands of 

spectrograms are produced when a chemical element undergoes a 

process of combustion or vaporization that accelerates the motion of its 

atoms. The specific band of colours and dark lines emitted when a 

certain element is heated, are known as Fraunhauafer lines. This 

procedure is commonly used to identify the chemical composition of a 

substance (with a photospectrometer) [15].  

Contrary to accepted scientific theory, which assumes that each element 

is a unit, Ghadiali concluded that ‘the chemical elements are colour 

compounds’. His results can be proved by any of the sophisticated 

equipment of modern science. ‘A specific disease thus constitutes a 

specific imbalance of colour waves and by implication, chemical 

imbalance.’ Ghadiali found that by treating the body with a particular 

color vibration, one could effectively reintroduce the appropriate 

biochemical elements into the body; he referred to this as color 

chemistry, certainly a new field of study. His results as published in the 

first decade of the twentieth century were advocated by Klotsche [7] in 
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Colour Medicine: color medicine not only can heal the diseased 

frequency of the body but also can introduce actual chemical 

elements/vibration into the body in a non-toxic form.  

During the nineteenth century the emphasis in science was exclusively 

on matter rather than on energy. As medicine came under the umbrella 

of science, it focused too much on the material physical body, ignoring 

the mind. With the advances in physical medicine and treatments such 

as surgery and antiseptic, interest in healing with colors declined.  

3.4. Understanding Chakra and Color Ray Frequency In 1951 Takkata 

discovered that ‘Colour Ray Frequency changes in atmosphere arising 

from the sunspots really affect the flocculation index of human blood 

albumin resulting in changes of menstrual cycles’. Takkata came up 

with experimental results on direct exposure to sunlight. He did not 

mention anything about material aids for providing a color deficient to 

the human body. Ott described Takkata's experiment in part III of his 

series Colour and Light: Their Effect on Plants, Animals and People, 

published in 1987, and described how color rays from sunspots would 

alter a person's flocculation index. He further explained that there are 

different methods of applying colored light. It can be received through 

the skin or the eyes, which, in turn, has been found to stimulate the 

internal glands. Ott's work seems to be a continuation of Takkata's 
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efforts; both have worked on the effects of light on blood, but Ott also 

described the different methods of chromotherapy. It is not clear in his 

work what parameters he has adopted to verify the effect of sunlight on 

skin. The same effect was also described in Babbitt's work, which is 

more informative and explanatory. It is very interesting that no 

chromopath has contradicted another's specific color treatment 

suggested for a specific disease. Ott also emphasized the biological 

functioning of the human body when chromotherapy is applied. He 

noted that different lights affect different enzymatic reactions for 

healing purposes [14]. This was the first time that the effect of 

chromotherapy was tested at the DNA level.  

As Ghadiali, Klotsche correlated colors with chakras:  

Red Root charka 

Orange Sacral charka 

Green Heart charka 

Blue Throat charka 

Indigo Brow charka 

Violet Crown charka 
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White Perfect color blend 

 

 

Each chakra energizes and sustains certain organs. The balance of the 

seven chakras activates healing by transmitting energy to the 

electromagnetic field around the body [7]. The body has seven major 

energy centres known as chakras, each centres is responsive to a 

different colour. Chakra located at the sites of the major endocrine 

glands, corresponds to particular states of consciousness, personality 

types and endocrine secretions.  

3.5. Approaches to Chromotherapy for new researchers, Klotsche 

discussed some useful points about chromotherapy as he practiced it, 

and he found it to be a complete therapeutic system for 123 major 

illnesses. He used single colors and also combinations of two or more 

colors for therapy and different techniques, namely, direct exposure 

and hydrochromopathy. He correlated the concepts of color healing 

with Einstein's mass–energy relationship, which seems quite accurate in 

terms of the concept of an energy field around the human body. His 

work seems to be an extension of Ghadiali's concept, but it proved to be 

more accurate. He emphasized the pros of chromotherapy—that it is 

safe, simple, economical and highly effective—but still his work lacks 



Literature Review 

 32

scientific proof on hydrochromopathy, which according to him was the 

best means of toxin elimination. We find no scientific calculations in his 

study; no spectroscopy has been conducted in this context.  

Mester conducted experiments to determine the function of light in 

animal and human cells. The work of Mester resembles that of Azeemi 

and gives a clear picture of the effects of colors on the human body, 

whether applied directly to the skin or absorbed in such materials as 

water, oil and milk and then given to the patient. This could affect 

patients with hereditary diseases such as hypertension, thalassemia and 

diabetes. This work needs more research and a series of experiments 

should be carried out with certain biophysical applications. Khawaja 

Shamsuddin Azeemi discussed in detail the causes of diseases and 

suggested appropriate colors, which are very easy to understand and to 

use. He discussed in detail different methods of chromotherapy but 

emphasized hydrochromopathy. The complete methodology of 

chromotherapy as described by him is extremely useful and effective; 

undoubtedly, a new area of research has evolved with the publication 

of his book.  

Hassan also adopted the methodology presented by Azeemi. His work 

is remarkable in the sense that he compiled all the concepts of 

chromopathy established so far. Chromotherapists of the past 
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emphasized one thing and left others unattended. Some have 

emphasized direct exposure of the affected and diseased area to light. 

Some have talked about the materials, and others have emphasized 

only watching color. It is evident that all these methods focused only on 

the material aspect of chromotherapy, but Hassan produced a detailed 

study covering different aspects of chromotherapy, including the 

material aspect of healing as well as the electromagnetic transfer of 

color characteristics. Hassan measured the production of a 32 su 

(sparkle units) charge in chromotized water due to the absorption of 

rays, but any theoretical explanation is missing. This was the first time 

in the history of chromotherapy that this kind of work had been done, 

but surprisingly Hassan did not proceed further to the spectroscopy of 

charged water. He also related seven musical tones to seven vibrational 

states and seven vitamins. He compared chromotherapy with all other 

therapeutic systems developed so far, with an in-depth explanation of 

the complete doctrine of chromotherapy (vibrational healing). He states: 

‘every therapeutic system has its own doctrine or to say own point of 

view about the reasons and causes of diseases.’ According to the theory 

of chromalux, an electric charge is produced due to the influence of the 

vibrations of cosmic and colourful rays upon the brain cells. This 

electric charge takes the form of a current emitted where various cells 

collide with another. This collision results in formation of incalculable 
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colourful vibrations, which can be termed as thought. The cervical 

vertebrae is the main passage for the current that starts from the brain; 

if this bone fractures, the flow of current suffers a set back resulting in 

damage of the brain tissues [3].  

He elaborated the technique of choosing the right color for specific 

diseases and explained the theory of the basic colors used for therapy 

and the combinations of different shades Hassan's work stresses that a 

patient's history should be keenly observed before suggesting any color.  

 

3.6. Color Psychology and Medicine For research techniques and 

impressive quantitative data, the world of color psychology and 

medicine is indebted to the recent efforts of Gerard (1970). He 

painstakingly reviewed the whole area of light, color and their 

psychophysiological influences. Probably for the first time, he tested the 

reactions of the entire organism, using advanced and modern 

techniques with colored light beamed onto the skin of the subject. 

Profiting from the experience of other scientists and the use of an 

electroencephalogram, he evolved new approaches and discovered a 

number of significant facts [16].  
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Physiologically, effective responses of subjects revealed that warm 

colors were useful in arousing those troubled with reactive depression 

or neurasthenia. They increased muscle tone or blood pressure in 

hypertensive individuals. Cool colors elicited the reverse affective 

responses in all of the same tests. Anxious subjects were actually 

calmed by these cooler colors, from the viewpoint of clinical 

psychology. This is an important finding in Gerard's work, as it reveals 

that cool colors can be effective as a tranquilizer in cases of tension and 

anxiety. Physiologically, all colors produced clinically tangible results. 

Exposure to warm colors increased respiratory movements, frequency 

of eye blinks, cortical activation and palmar conductance (arousal of the 

autonomic nervous system). Warm colors consistently showed a more 

pronounced pattern of stimulation. Cool colors showed opposite effects 

by acting as a relaxant and tranquilizer for anxious individuals, 

lowering blood pressure, providing relief from tension, alleviating of 

muscle spasms and reducing eye blink frequency. They also proved to 

be an aid for insomnia. Just as warm colors showed a consistently 

pronounced pattern of stimulation, cool colors showed a consistent 

pattern of relaxation. To summarize Gerard's research and testing, his 

scientific data showed that all colors affect all human both 

psychologically and physiologically in a specific manner.  
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3.7. Metaphysical View  

Hassan related the human body to the electromagnetic energy glow 

surrounding every creature. In his view, this body or energy glow is 

responsible for keeping our body healthy. The same fact is described by 

Azeemi in his book Color Therapy thus: ‘It is a wrong concept that our 

physical body is itself everything, but instead the electromagnetic glow 

(aura) around the body gives us the energy and transfers health or 

diseases to the physical body’ [4].  

These concepts received support from Russian scientists who worked in 

collaboration with an Indian researcher, Shah, using Kirlian technology. 

They took pictures of the electromagnetic energy glow around the 

human body and discovered that actual disease appears first in the aura 

and is then transferred to our physical body and can be detected 6–8 

months prior to appearance in our physical body. Thus, they have 

established the fact that chromotherapy can be a preventive treatment 

[17]. In support of this theory, Thelma Moss [18] noted: ‘All seemingly 

solid objects in our world including our bodies are made up of the 

electromagnetic energy, the more dense the energy the more solid the 

object is.’ This fact also demonstrates an idea of Einstein's quoted by 

Shah in his article ‘Divine healing’, that if we are the objects with mass 

"m" and we expose ourselves to a very powerful and high intensity 
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electromagnetic field, and then we will gradually be transformed from 

matter into energy. In the form of energy, if we obtain a superior level 

of consciousness then we will be able to direct the flow of energy and 

we will not be restricted by the limited dimensions of space-time. 

Therefore in this condition we can surpass the boundary of time to 

return back into the past or to travel in the future. In addition to the fact 

that we are an energy source that possesses conscious wisdom, we have 

the capability to transform ourselves back to the physical form [17].  

After Einstein's statement, a new door could be opened to justify the 

electromagnetic body around the physical body.  

3.8. Colour Medicine: Only Einstein could demonstrate to the 

materialistic or mechanized Newton-bound world of the West through 

his mathematical energy formula E = mc2. According to Einstein energy 

and matter are interchangeable and interconvertible. Klotsche explains 

this phenomenon thus:  

We know that the vibratory rate of a substance determines its density or 

its forms as matter. When we recognize the vibratory patterns in the 

universe, i.e the energy ranges or fields found on the cosmic 

electromagnetic scale, we will then be able to open the doors to the 

tremendous healing powers found in the subtle energy octaves of the 
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cosmos. The visible light spectrum with its beneficial frequencies for the 

human body provides the preventing tool for healing. Colour Medicine 

is truly, the medicine of the future [7].  

Chromotherapy provides colors to the electromagnetic body or the aura 

(energy field) around the body, which in turn transfers energy to the 

physical body. This makes chromotherapy the most effective among 

various therapies.  

When we speak of color, we mean energy waves. Every color, each with 

its own frequency, is a form of energy [16]. Ghadiali agreed that 

beaming a color or colors onto the skin acts as a form of feeding color to 

the body. Patterson of Stellar Research Corporation explains that ‘light 

is the closest thing to pure energy that we can identify. Colour as pure 

vibrational energy is the rational therapy for maintaining health and 

overcoming disease’ [19]. When applied to the human body, light will 

provide all deficient energies since every color is associated with a 

quantity of energy. A concept from physics confirms the idea of 

chromotherapists that ‘colors provide energies’. There have appeared 

no contradictions among any of the theories about chromotherapy 

presented, but still there are some areas of study which were not 

focused in the past, including the study of the electromagnetic radiation 

glow around the human body and its quantization.  
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Colors have a profound effect on us at all levels—physical, mental and 

emotional. If our energy levels are blocked or depleted, then our body 

cannot function properly, and this in turn can lead to a variety of 

problems at different levels [20]. This concept is also supported by 

Klotsche, who stated:  

These interrelating systems of subtle forces recharge or rechannel 

energy into diseased areas where it is blocked or deficient, for disease is 

nothing more than a restriction of energy flow. As we know energy or 

vibrational flow along the path of least resistance and through the extra 

energy associate with the use of vibrational healing, the appropriate 

energies seek out the needed areas, freeing blocked energy where it is 

most required. The interaction between the dense physical energy of the 

body and the subtle energy, which controls many of the body functions 

or activities, is the key to understanding relationship between energy 

and matter [7].  

This energy body can also be proved through photography, as 

described by Perry in scientific documentation of chromotherapy. In 

1939, Kirlian discovered that if an object on a photographic plate is 

subjected to a high voltage electric field, an image is created on the 

plate. The image looks like a colored halo or a coronal discharge. This 

image is said to be the physical manifestation of the electromagnetic 
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radiation around the body (aura), which allegedly surrounds every 

living thing [21].  

Qalander Baba Auliya [22] explained unrevealed facts about the human 

body and its energy glow in his work. This idea has also been used by 

Shah and Russian medical staff for treating patients. This discovery led 

to a new area of research; unfortunately, scientists even today have not 

yet explored the relationship between the basic science of 

electromagnetic energy around the body (aura) and chromotherapy. 

Orthodox medicine and science give their own explanations of how 

light works. These explanations are based on strictly physical functions 

and ignore the bioelectric energy field, which has been demonstrated or 

photographed with Kirlian devices [7]. That electromagnetic energy can 

be moved through our auras into the physical body by light 

frequencies, using color medicine, can also be explained thus: ‘All living 

things are moist; the moisture is transferred from the subject to the 

emulsion to the electric charge pattern on the films, causing a Kirlian 

image to appear’ [18]. This undoubtedly helps us understand how 

disease is cured according to the doctrine of chromopathy, but the area 

that should be emphasized is the quantum state of electromagnetic 

radiance around every living body.  
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 3.9. Variation in Influences of Light During the 1950s, studies 

suggested that neonatal jaundice, a potentially fatal condition found in 

two-thirds of premature babies, could be successfully treated by 

exposure to sunlight. This was confirmed in the 1960s, and white light 

replaced high-risk blood transfusions in the treatment of this condition. 

Blue light was later found to be more effective and less hazardous than 

full-spectrum light (the most common form of treatment for neonatal 

jaundice). Comparison of blue light with turquoise for treatment of 

neonatal jaundice was carried out by Ebbesen [23]. Bright white full-

spectrum light is also now being used in the treatment of cancers, SAD 

(seasonal affective disorder, so-called winter depression), anorexia, 

bulimia nervosa, insomnia, jetlag, shift working, alcohol and drug 

dependency, and to reduce overall levels of medication. Schauss 

worked on the tranquilizing effect of colors and found that color 

reduces aggressive behavior and violence [24].  

The blue light found to be successful in the treatment of neonatal 

jaundice has also been shown to be effective in the treatment of 

rheumatoid arthritis, as emphasized by Pleasanton in his work. In 

studies by McDonald, most of those exposed to blue light for variable 

periods of up to 15 min experienced a significant degree of pain relief. It 

was concluded that the pain reduction was directly related both to the 
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blue light and to the length of exposure to it. Blue light is also used in 

healing injured tissue and preventing scar tissue, as well as for burns 

and lung conditions [4]. In 1990, scientists reported to the annual 

conference of the American Association for the Advancement of Science 

on the successful use of blue light in the treatment of a wide variety of 

psychological problems, including addictions, eating disorders and 

depression. At the other end of the color spectrum, red light has been 

shown to be effective in the treatment of cancer and constipation and in 

healing wounds. As a result, color is becoming widely accepted as a 

therapeutic tool with various medical applications.  

A new technique that has been developed over the past two decades as 

a result of pioneering research is photodynamic therapy (PDT). This is 

based on the discovery that certain intravenously injected photo-

sensitive chemicals not only accumulate in cancer cells but also 

selectively identify these cells under ultraviolet light. These photo-

sensitive chemicals then exclusively destroy the cancer cells when 

activated by red light, whose longer wavelength allows it to penetrate 

tissue more deeply than other colors. PDT can be used for both 

diagnosis and treatment. Thomas Dougherty, who developed PDT, 

reports that in a worldwide experiment more than 3000 people with a 

wide variety of malignant tumors have been successfully treated using 
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this technique [25]. Chromotherapy is now used to improve the 

performance of athletes; whereas red light appears to help athletes who 

need short, quick bursts of energy, blue light assists in performances 

requiring a steadier energy output.  

By comparison, pink light has a tranquilizing and calming effect within 

minutes of exposure. It suppresses hostile, aggressive and anxious 

behavior. Pink holding cells are now widely used to reduce violent and 

aggressive behavior among prisoners, and some sources have reported 

a reduction of muscle strength in inmates within 2.7 s. It appears that 

when in pink surroundings people can never become aggressive despite 

their desire, because the color saps their energy. In contrast, yellow 

should be avoided in such contexts because it is highly stimulating. 

Gimbel [26] suggested a possible relationship between violent street 

crime and sodium yellow street lighting.  

3.10. Color, Brain and the Effects of Light Research in Russia during 

the 1960s showed that one in six experimental subjects could recognize 

color with their fingertips after only 20–30 min training, and blind 

people developed this sensitivity even more quickly. Understanding of 

these effects has come about only as a result of research into the 

hormones melatonin and serotonin, both of which are produced by the 

pineal gland in the brain. Melatonin is known to be the crucial chemical 
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pathway by which animals respond to light and synchronize their 

bodily functioning with diurnal and seasonal variations. Serotonin is a 

very important neurotransmitter in the brain, whose action has been 

linked with mental disturbances such as schizophrenia and 

hallucinogenic states. Serotonin, a stimulant, is produced during 

daylight whereas the output of melatonin – which is linked with sleep – 

increases when it is dark and has a generally depressive effect. This is 

reversed when it is light and the production of melatonin drops. Its 

main site of action appears to be the hypothalamus, the part of the brain 

involved in mediating the effects of various hormones and in regulating 

emotions. However, changes in the output of melatonin in response to 

light influence every cell of the body, notably the reproductive 

processes, which are sensitive to such variations. High levels of 

melatonin have been found in women with ovulation problems and 

anorexia nervosa (a characteristic feature of which is amenorrhea, or 

absence of periods), in men with low sperm count and in people 

suffering from SAD, which usually occurs during winter. Research also 

confirmed that certain parts of the brain are not only light sensitive but 

actually respond differently to different wavelengths; it is now believed 

that different wavelengths (colors) of radiation interact differently with 

the endocrine system to stimulate or reduce hormone production [26].  
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This work has given a new dimension to chromotherapy: the use of 

colors in psychological disorders. SAD has become a very common 

problem nowadays, in England in particular, where the sun does not 

shine for up to 1 or 2 weeks, so that no light enters into the body. As a 

consequence, psychological diseases manifest, mainly in the form of 

depressions, which, according to chromotherapy studies, are curable 

without any use of tranquilizers.  

A detailed study of chromotherapy, with patients exposed to sunlight 

through color filters, was produced by Jacob. He adopted modern 

theories to prove the relationship between melatonin, light and color. 

Takkata was the first researcher to attempt to find a relationship 

between blood and sunlight. Jacob's work concerns hormonal changes 

as a result of exposure to sunlight. Of course, sunlight is a perfect blend 

of seven colors; different colors are responsible for the release of 

different kinds of hormones, which keeps us healthy. Jacob stated in his 

work that “Light is responsible for turning on the brain and the body” . 

Light enters the body through the eyes and skin. When even a single 

photon of light enters the eye, it lights up the entire brain. This light 

triggers the hypothalamus, which regulates all life-sustaining bodily 

functions, the autonomic nervous system, endocrine system, and the 

pituitary (the body's master gland). The hypothalamus is also 
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responsible for our body's biological clock. It also sends a message, by 

way of light, to the pineal organ, which is responsible for releasing one 

of our most important hormones, melatonin. The release of melatonin is 

directly related to light, darkness, colors, and the Earth's 

electromagnetic field. This necessary hormone affects every cell in the 

body. It turns on each cell's internal activities, allowing them to 

harmonize with each other and nature. The pineal gland is believed to 

be responsible for our feeling of oneness with the universe and sets the 

stage for the relationship between our inner being and the environment. 

If that relationship is harmonious, we are healthy, happy, and feel a 

sense of well-being. An imbalance in this relationship makes itself 

known in the form of disorders or disease in our physical, mental or 

emotional states. The Pineal is our "light meter", and receives 

information from the heavens above, to give us that sense of oneness 

with the universe, and from the Earth's electromagnetic field below to 

keep us grounded. A perfect balance is necessary to maintain our health 

and to keep us in harmony with the environment [26].  

Many aspects of humankind's explorations are ignored, neglected or 

discarded. Color medicine is one of these neglected items. The common 

feature of every remedial and curative system of treatment, whether it 

is Ayurveda, allopathy, acupuncture, Unani, homeopathy, biochemic, 
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magnetotherapy, physiotherapy, radiotherapy, aromatherapy, 

reflexology or chromotherapy, is to somehow apply vibrations of one 

kind or another in such a manner that the body can be put back on the 

health track. Most systems induce vibrations indirectly, but there are a 

few in which the vibrations are used directly upon the body, and 

chromotherapy is one of them.  

Babbitt, Ghadiali and Azeemi revolutionized to the development of 

chromotherapy. Their ideas were carried out by other researchers. No 

controversies were found among the theories presented, in research 

work conducted in any area of the world.  

We conjecture that color is a quantum state of matter. There are other 

quantum states such as charm, beauty, flavor, tenderness, etc. These 

quantum states are linked with each other via ‘glueons’ and form 

intermediatory energy fields known as ‘quarks’. Quarks, if condensed, 

produce bosons, a fifth state of matter. The medium used in 

chromotherapy has never been explored in depth; for example, water, 

the main medium used in chromotherapy, has never been studied 

quantitatively in any of the research conducted in the context of 

chromotherapy. The literature exhibits a severe lack of scientific work 

pertaining to quantum physical states and optical mathematics. 

Similarly no proofs are available on the basis of scientific calculations of 
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chromotized water. We found no study of quantum states and the 

electromagnetic glow around the human body. Conductivity 

measurements of the chromotized water used in hydrochromopathy 

have not been emphasized by any researcher. Mass–energy-related 

measurements could be helpful in potentizing or chromotizing the 

liquid medium used for treatment. Relationships ought to be 

established between charged water, its energy states and its effect on 

the human body. The quantum mechanical dipole moment as a result of 

absorption of different colors, we conjecture, produces charge 

quantization phenomenon. Chromotherapy as a system of treatment 

can benefit people because of its harmony with nature. Everything that 

exists in this world is a combination of different colors [4]. In every 

creation of God, one color or another is dominant; as stated by Azeemi:  

By using clay, a clay pot is repaired and piece of cloth mends a doll 

made of cloth, the plastic is used to repair the articles of plastic, then 

why light and colours cannot be used for the human health care which 

is the origin of man's creation. The holy scriptures say that existence of 

man is based upon various types of lights and colours. Then why a 

human being cannot be treated with colours [4].  

Walker once said:  
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You realize you are part of the hologram of life, surrounded by an aura 

or energy field that radiates distinct colour and vibrations. The aura 

fingertips your soul and reflects your goodness, wellness, mental 

stability, maturity, emotional/inner turmoil or peaceful fulfillment. 

More of each of these qualities, peace, wellness, stability, maturity and 

fulfillment may become your ever present precious possession by the 

application of colour's power in our daily living [27].  
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4. QUANTUM MECHANICAL STUDY OF HYDROCHROMOTHERAPY 

 

4.1 A New Conjecture of Charge Quantization in Chromotized 

Water Samples 

 

We used distilled water as a medium for Hydrochromotherapy. 

After irradiating water with wavelengths in visible region, we observed 

interesting spectroscopic results in ultraviolet region, visible region and 

also from Fourier transform infra red spectroscopy (FTIR).  We 

calculated energy in ‘eV’ for each peak. We deciphered that the 

identical molecules of charged water make hydration spheres due to 

internal resonance. Hydration spheres produced in this study appears 

to be in the form of pentagon, hexagon, hectagon and nonagon. Their 

characteristic resonance energy is calculated in table.3. We observed 

results from spectroscopy of “Chrome Absorbed Charged Water” 

(CACW) in ultraviolet and visible region for three different exposure 

times. It is observed that with increasing exposure time the number of 

peaks increased and hence the absorbance gets better. We endeavored 

to study the quantum mechanical phenomena happening in this water.  
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4.2 Sample Preparation 

75 ml glass bottles containing 50 ml distilled water were wrapped 

with cellophane filter sheets of known wavelengths. These samples 

were exposed to sunlight for three different durations (6hrs, 12hrs and 

18hrs) by placing on a piece of wood (non-conducting surface) to avoid 

discharge. The methodology adopted as given in [5]. The dominant 

wavelength, hue, transmission and purity percentage of cellophane 

filter sheets are given in table.1. The average sunlight intensity during 

sample preparation was measured 1.5 M Joules/m2.   

 

4.3 Results and Discussion 

 

When water absorbs different wavelengths in the visible region, 

for any monochromatic beam of visible light, the water molecule is said 

to be chromotized (absorption of particular wavelengths). The 

absorption of energy by water molecules with same frequency of light 

produces a resonance state. Such molecules with identical frequencies 

of energy then coagulate to produce hydration spheres. Fig. A. shows 

possible hydration spheres in water molecules, .i.e., pentagon, hexagon, 

hectagon, nonagon due to internal resonance, as a consequence, of the 

phenomenon of ‘charge quantization’. Table.2. shows the details of 
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calculations due to conversion of quantum mechanical dipole moment 

into the phenomenon of charge quantization in distilled water. 

Increasing number of peaks (at different wavelengths) was observed 

with more exposure to radiations of different wavelengths. The 

propagation vector is also calculated, which was later used in the 

formation of quantum mechanical dipole moment. dl tells us length of 

the covalent bonds and τ is the relaxation time. Results revealed that 

when water is exposed to photon energy, not the whole of the energy of 

the photon is absorbed in water molecule at once; rather it is absorbed 

fractionally with the passage of time. The time comes when there is 

saturation of absorption of energy within water molecules which is 

clear from the graphs of green, orange, purple and yellow in uv regions 

and in green, orange and red in visible region. The peaks observed in 

these colours for 12 and 18 hrs more or less exhibit same behavior as 

compared to 6 hrs. More simply hydration spheres are formed in 6 hrs 

in the characteristic geometrical shapes. It indicates that water absorbs 

energy fractionally with the passage of time. Spectroscopic results 

revealed that when water molecules absorb energy of incident photons, 

it raises the energy levels of bound electrons by increasing the charge 

on an electron resulting in the wobbling of electron. This wobbling 

causes extra energy absorbed in the electrons of the innermost shell of 

the insulators. When electrons are highly excited, or in other words, get 
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more energy, they become free and come out of their shells. The 

covalent bonds between hydrogen and oxygen are stretched due to gain 

of energy by photons. There is a momentum transfer exactly like that of 

Compton Effect, but with a difference that the electron, which absorbs 

partial energy in the form of ech argψ , is bounded. 

 

Water is of course transparent to colours. But, the refraction of 

colors in a dispersive medium is an indication of some loss of energy. 

This energy is transformed into geometrical structures, .i.e., hydration 

spheres. Hydration spheres are formed with molecules having 

absorbance of same frequency of any visible colour.  The absorbed 

energy in eV pertaining to different colours in water molecules is given 

in table.2. 

The concept of quantum mechanical momentum was hypothesized by 

 de Broglie  as [28] 

λ
h

p =
 

where h is plank’s constant  

The quantum mechanical momentum deals with matter waves. The 

energy of matter is in the form of transverse wave. The energy 

associated with matter waves is oscillatory. This is how a space is 

configured with this oscillatory energy known as ‘quanta’ [29].  
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But we know  

λ
π2

=k
 and  

h=
π2

h

 

where k is the propagation vector 

 

So, by using de Broglie hypothesis, the quantum mechanical 

momentum impact thus becomes [30] 

kp mq h=.  

When water was exposed to sun light, the light photon strikes the 

electron of hydrogen atom of water to give off its energy to the electron. 

The energy which is being transferred by the incident photon is 

changed into charge quantization, .i.e., hQ. 

The classical dipole moment, as we know, is defined as: 

 

dipole moment = ∑q x dl 

which is associated with water molecules. When water molecules 

become charged, there is a quantum action, .i.e., a momentum transfer 

of kh to classical dipole moment of water molecules due to absorbed 

photon energies.  

Modified dipole moment = ∑q x dl x hk = ∑q x dl xh . λ
π2
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quantum mechanical dipole moment = ∑q x hπ2 = h∑q = hQ 

 

which shows that a quantum dipole moment leads to charge 

quantization. 

 

We calculatedυ , .i.e., the frequency of photon by using λυ=c .The 

wavelength of each photon was recorded by absorption peaks for 

charged water samples.  

To our conjecture, there occurs a charge quantization. This 

phenomenon takes place when a photon knocks its energy to water 

molecules in the form of momentum transfer. As a consequence the 

dipole moment of water is changed into charged quantization. We 

know that the dipole effect of water molecules is negligible. There 

occurs a charge quantization, .i.e.,a quantum mechanical dipole moment 

becomes a charge quantized state, .i.e., 

p = ħq 

d qm = ∑ q x hπ2 = h ∑ Q 

where qm stands for quantum mechanical state.  

 

Quantum mechanical study of chemical bonding provides a 

means for understanding molecular geometry. Information about 
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molecular geometry is obtained from dipole moment measurements. 

The dipole moment determines whether or not a particular transition is 

allowed within the molecules of the sample [31]. A quantized atom will 

only oscillate if it is hit at just the right angle with an electromagnetic 

wave [32].  Certainly in this situation; the water molecules play an 

important role in absorbing energy (radiations of different wavelengths) 

from sun. The energy which is absorbed in different exposed water 

samples is in the form of charge quantization, .i.e., with more absorbed 

energy we have more pronounced charge quantization.  

 

It is also important to consider that there is a σ bonding in 

hydrogen molecules (which does not exist in water molecules) because 

charge quantization is either due to space or spin. As water is a polar 

molecule so charge quantization is a manifest of Fermi liquid in which 

charges such as charges of electrons are quantized in the form of 

“fermions”. In Fermi liquid electrons follow the spin quantization; 

therefore, spin quantization of charges would lead to pronounced effect 

of preferential orientation of orbital of hydrogen atoms. It means that 

the energy which is absorbed by the electrons will make each hydrogen 

a “Fermi liquid”, and that it obeys Fermi–Dirac statistics. It means that 

an anti symmetric σspin-anti symmetrc bonding is a tool which makes the 

energy absorbed in the orbital of hydrogen atoms. Remember that 
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sigma spin bonding is due to the orbital of hydrogen atoms only. It is 

never due to hydrogen-hydrogen bonding. This makes the σspin bond go 

into the “spin resonate state” and identical molecules will coagulate to 

get a geometrical shape to identical frequency of absorbed energy to 

water molecules and make different geometrical structures, which are 

the hydration spheres.  

 

1s orbital state of hydrogen atom is a spin-less electron but when 

it is exposed to sun light it absorbs energy. It will make spin less 

electron to spin and will change this electron in a virtual Fermi liquid. 

When this happens, two fermions states are produced in both of 

electrons of hydrogen atoms and σspin is produced in between two 

atoms of hydrogen. When spin-less electron becomes Fermi liquid and 

produces σspin orbital molecular state in charged water molecules, the 

proton in the nucleus of atoms having the magnetic moment I* A will 

be influenced.  

 

 This in-fact change charged water molecules into medicine for 

the characteristic frequency related to macro-molecules in our metabolic 

systems. The temperature is, in-fact, also helpful to boil off these 

hydration spheres and make the migration of ions more rapid within 

the intra cellular structure.  The temperature causes the water molecule 
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to acquire less density. Lesser density will make the reactions more 

vivid with macromolecules.  

 

Remember that water is a polar molecule. Kind of polarity is 

preferential in any direction, as a consequence, net effect of polarization 

is zero, but when water sample is exposed to colors in visible range then 

water molecules absorb that particular  characteristics wavelengths (as 

shown from its absorption peaks). There are molecules which absorb 

radiation and they arrange and make hydration spheres. The larger 

hydration spheres are formed where more absorption peaks are seen; 

the more attenuation peaks the more is the pronounced effect. Most 

important thing to know about absorption peak for charged water 

molecules, is acquiring characteristic properties quite different than 

normal water. Peaks observed in FTIR spectroscopy at 2359 cm-1 are the 

characteristics vibrational energy of water. It means that the water is 

having always vibrational energy with varying intensities as shown in 

Fig. FTIR D1 - FTIR D7. The resonance energy of hydration sphere is 

calculated from this spectroscopy in table.3. When water molecule is 

exposed to different radiations in visible region, the vibrational energy 

is enhanced as compared to the untreated water samples. As a result 

peaks come at different positions. The water molecules participate in 

cell communications and in principal metabolic functions. Water 
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profoundly influences all molecular interactions in biological systems. 

The existence of life depends critically on the capacity of water to 

dissolve polar molecules that serve as information carriers [33]. It may 

happen that water molecule in hydration spheres could be 

preferentially polarized. It means that these hydration spheres are 

responsible to change the migration rate of the ions, salts, etc. within 

intra macromolecular cells. This may be attributed as one of the reasons 

that one could get a relief from various diseases. 
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4.4 ‘Fractional Quantum States’ -  Proof of the conjecture  

   

This section is extended for theoretical studies on the conjecture 

of charge quantization in chromotized water samples. We developed a 

recurrence relationship to reproduce the shape of eigen functions, tested 

its validity with asymptotic functions, obtained an energy eigen 

function for fractional quantum energy states and with normalization of 

eigen functions achieved the probability density for the existence of 

fractional quantum states. Energy in the form of charge quantization is 

absorbed in fractional discrete states. Our theory is in conformity with 

experimental results on chromotized water samples. 

 

 

Calculations: 

 

 The analogy between the wave nature of light and of the 

electrons produced an important part of the background to the 

Schrödinger’s equation. We proposed that there is a wave function ψ  

which describes the amplitude of a de Broglie electron wave.  

 

 Using Energy eigen value equation  

EψHψ =  
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Here Q is the charge delivered to electron from the photon and r is the 

Bohr’s radius. Using the standard procedure for separation of variables 
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Eq(2) becomes 
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where ml is termed as the magnetic  or azimuthal quantum number and 

plays an important role,  especially in a recoil of electron with photon 

following the azimuthal angle along z-axis. The recoil makes angle φ 

with the spinning top of the electron because it causes wobbling. 

 

We take radial part of the equation for cone geometry. The cone is 

produced due to impulsive impact (collision) of photon with electron. 

Bohr’s radius remains constant. With changing φ, i.e., the azimuth 

angle, we could have the varying radii of the base of the cones. The 

electron wobbles and produces various cones. The base of the cones will 
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have different shapes ,i.e., prolate and oblate ellipses. This is why θ is 

introduced. 

The right hand side of equation (3) can also be equated to same constant 

for solution of radial part. 
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4.4.1. The Recurrence relation  
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which leads to the recurrence relation 
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4.4.2. The generating function of R  

 

A detailed analysis leads to three possible solutions of R 
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but the following solution. 
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4.4.3. EIGEN FUNCTION 

 

The eigen function is given by 
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The normalization property of eigen function can be used to find A, 

which is given as  
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4.4.4. The probability function 
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The probability function is depicted in fig .13. 

 

4.4.5. The theoretical energy values  

           

The theoretical energy values are   also calculated and given by 

the relation  
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The graphical representation is shown in fig. 14. 

 

 4.5. Discussion 

 

A detailed analysis indicates that only the fractional quantum 

states will provide the best fit to experimental energy values. The angles 
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of 5o, 30oand 55o provide best fit for low energies while θ=40o, 70o, 90o 

provide good fit for high energy experimental values. These energy 

values obey the relation          

                                                       
θ4sin

1
∝E   

This is analogous to Rutherford’s scattering. Hence the impact of 

photon with electron of hydrogen atom is similar to impulsive 

scattering (quantum wave mechanical scattering). This scattering, to our 

knowledge, would generate partial waves. These partial waves when 

absorbed by electrons make it to wobble obeying the fractional discrete 

charge quantization, .i.e, n=0, 0.1, 0.2, 0.3,….1. 

The partial waves observed (as observed in table.4.) in “quantum 

mechanical scattering theory” are ech argψ . There is a quantum mechanical 

phase shift lδ  due to scattering and absorption of energies which would 

lead to differential cross-section. The differential cross-section varies 

with relaxation time and indeed with time duration used for absorption 

of energy,.i.e., time for which water samples was exposed to radiation. 

 

The radius of electron around hydrogen can never exceed the Bohr’s 

radius but with impact of photons, energy quantization which, to our 

conjecture, is a charge quantization, occurs in a form known as 

fractional quantum states. This is why the value of n changes between 0 
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and 1. With n=0, we get  
υhE

2

1
=o

   ,.i.e., zero point fractional quantum 

energy which is a manifest of oscillatory absorption zero point or saddle 

energy. This is an indirect evidence of charge quantization; therefore, 

one can ascertain that absorption of photon energy is a charge 

quantization which configures a space of its own due to oscillatory 

character of either the electron or the delivered charge itself.  

 

Fig.14. shows profile for En. The empirical relation deduced from 

theoretical observations is given as        

                         )exp( 2nEn ∝   

Or                      )exp(
2

ncEn =  

The fractional charge constant can be calculated using the empirical 

relation 
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where k = 571 and the slope is equal to -22.501, calculated from the 

graph by curve fitting method. The theoretical value of k comes out to 
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Fig.15a and 15b shows the shape of the profile or Ψ partial for m=+1 and 

m=-1 respectively, being n = 0, 0.1,0.2,0.3….1. 

 

The value of m=+1 corresponds to wobbling of electron with base of the 

cone in the positive z-direction with decreasing angle. On contrary it 

will wobble in the negative z- direction for m=-1 with increasing angle 

φ. The wobbling of electron would continue till the time when whole 

energy of photon, is dis-critized and distinct fractional quantum states, 

is observed. This would occur in a relaxation time depending at the 

position of absorption peaks.  

 Assuming that potential energy at Bohr’s radius becomes 0, i.e., it 

shows negligible charge for a bound electron. It means that when an 

electron is absorbing energy with photons, the energy is quantized at 

Bohr’s radius.  

 

The shape of R(r) derived from recurrence relation is shown on a linear 

scale in fig 15. With n=0.2 – 0.5, we get a symmetric distribution of eigen 

function (normal distribution) due to absorption of photons in discrete 

fractional states by electrons of hydrogen in water molecules. Fig 15 A. 

is right skewed which is again an indication that the total profile 
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behavior of absorption of photons by electrons follows the logarithmic 

profile. The logarithmic scale for R(r) is chosen in figure 15- B.  
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5. Application of chromotherapy (in vitro) 

5.1 Colours as catalysts in enzymatic reactions. 

 

Every living cell needs energy. The energy necessary for the 

complex functions of the cell comes from nutrients absorbed by the 

organism. In its primary form, however, the chemical energy of the 

nutritive compounds is not directly usable for the cell, but has first to be 

converted biochemically into a cellular usable form. The cellular energy 

transfer takes place in the mitochondria, and therefore these organelles 

have a key function for the cells. Examination of the energy range, 

which is relevant by the energy transfer from the nutrients into the high 

energy adenosine triphosphate (ATP) in the cell, shows also the 

influence of electromagnetic radiation in the form of visible light. This 

range corresponds obviously to the metabolic energy as far as the 

energy intake and energy release systems of the whole process are 

concerned. In other words the presence or absence of radiation of a 

special frequency, wavelength, intensity, diffusion or polarization in the 

cell is the deciding factor whether reactions take place or not [2]. 

 

Living cells exhibit a very weak photon emission. This 

phenomena of “ultra-weak” photon emission from living cells or 
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organisms, is different from bioluminescence, exhibits an intensity of a 

few up to some hundred photons per second and per square centimeter 

of surface area. These photons (Biophotons), or ultra-weak photon 

emissions of biological systems are weak electromagnetic waves in the 

optical range of the spectrum (light). This light emission is an 

expression of the functional state of the living organism and its 

measurement therefore can be used to asses this state [34]. 

 

  The discovery of biophotons emission also lends scientific 

support to some unconventional methods of healing based on concepts 

of homeostasis (self-regulation of the organism), such as various 

somatic therapies, homeopathy and acupuncture. These biophotons 

have much more powerful potency of regulating biochemical reactivity 

than enzymes alone which enhance biochemical reactivity by means of 

lowering the activation energy due to complex binding to the substrate. 

If we could provide that energy to the enzymes directly, by irradiating 

them with particular wave length, process of curing a disease will be 

more rapid, because the action of different wavelengths (visible light) in 

micron scale particles, cells, organelles and large biomolecules may 

influence biological processes through stimulation of conformational 

changes in enzymes [34].  
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Here we discuss the method of absorption (in vitro) of visible 

range radiations/color within the enzymes; glucose oxidase, cholesterol 

oxidase + cholesterol esterase, lipase and SOD, in order to confirm the 

changes produced in our body as a result of chromotherapy. 

 

5.1.1. Materials and Methods for chromotization of enzymes solution. 

 

 To study the effect of visible range electromagnetic radiations on 

the enzymatic reactions, we used commercial test kits [35] used in the 

clinical laboratories for estimating the concentration of analytes of 

interest in the blood. These are calibrated kits and were used without 

any further pre-treatment. 

 

Four different enzymes glucose oxidase, cholesterol esterase + 

cholesterol oxidase, lipase and super oxide dismutase (in vitro) were 

chromotized (absorbance of visible range radiations) in solution form 

and their catalytic activity was studied as compared to non-

chromotized controls. Glass tubes were chromotized by wrapping 

colored cellophane filter sheets of specific wavelengths given in table.1, 

then the  tubes containing enzymes solutions were irradiated with 12 

watt incandescent light for 10 minutes from the distance of about 0.80 m 

(32 inches). The selection of colors was made according to the theory of 
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chromotherapy, to cure particular ailment. In case of glucose oxidase, 

violet, yellow and green colors were selected. For cholesterol oxidase + 

esterase and lipase violet, green and red colors, for SOD red, yellow, 

green, blue and purple colors were used. 

 

5.1.2. Glucose Oxidase. 

 

Glucose oxidase (EC: 1.1.3.4; 10KU/L) was part of a Diasys kit 

[35], where one unit of glucose oxidase is the amount of enzyme that 

catalyses the transformation of 1.0 micro mole of glucose to gluconic 

acid per minute at 25°C. The assay was carried out as per following 

reaction scheme. This enzyme is isolated from aspergillus. The buffer 

used in the kit is the phosphate buffer (pH 7.5) 

 

Glucose + O2+H2O   glucose oxidase    Gluconic acid  +H2O2 

 

2H2O2 + 4-aminoantipyrine + phenol Peroxidase   Quinoneimine  + 

4H2O 

The calorimetric indicator is the quinonemine generated from 4-

aminoantipyrine and phenol by hydrogen peroxide, when catalyzed by 

peroxidase. 

(Measured spectrophotometrically λ =546nm) 
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5.1.3. Cholesterol (esterase + oxidase ) 

 

Cholesterol is hydrolyzed into free cholesterol and fatty acids by 

cholesterol esterase. 

(EC: 3.1.1.13; 300u/L; 3.0 units per essay). 

The cholesterol is oxidized into cholesterol 3-one and H2O2 in the 

reaction catalyzed by cholesterol oxidase   (EC: 1.1.3.6; 100U/L stock; 

1.0U/assay).  

 

The assay was carried out as per following reaction scheme, 

 

Cholestrol ester + H2O2  Cholestrol esterase  → Cholestrol +Fatty acid  

 

Cholestrol +O2  Cholestrol oxidase → Cholestrol 3 one  

 

H2O2 is processed further as shown in the scheme above.  
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5.1.4. Lipase 

 

Lipase (EC: 3.1.1.3; 2KU/L) catalyzes the hydrolysis triglycerides 

into glycerol and fatty acids. The following assay procedure was 

adopted for this enzyme. 

 

Triglycerides + H2O  Lipase  Glycerol + Fatty acids 

 

Glycerol + ATP Glycerol kinase    Glycerol 3 –Phosphate + ADP  

 

Glycerol 3 p+O2Glycerol phosphate oxidase     Dihydroxy acetone 

phosphate +H2O2 

 

H2O2 is treated as in the case of above two enzymatic schemes. 

 

 

5.1.5. Super oxide dismutase (SOD) 

 

Super oxide dismutase (SOD) is one of the most important 

antioxidant enzymes and present in all oxygen-metabolizing cells. 

Therefore, research on SOD activity will be important for the 

understanding of antioxidant mechanisms of life. Super oxide 
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dismutase is an enzyme that catalyzes the conversion of super oxide 

free radicals to oxygen and hydrogen peroxide [36]. In biological 

systems the sources of the electrons are generally enzymes and 

reducing substances. While reducing substances act as antioxidants by 

reducing more reactive species, electron-donors act as pro-oxidants by 

reducing less reactive species via reactions which are typically mediated 

by the cyclical reduction/oxidation of transition-metal ions. Super oxide 

dismutase catalyzes the dismutation of super oxide and hydrogen 

peroxide, respectively [37]. 

 

   For chromotization of SOD solution, the following scheme was 

followed [38]. 

 

Bovine erythrocytes SOD, L-methionine, riboflavin, NBT were 

purchased from ICN and EDTA was purchased from Amresco. Na2CO3 

was purchased from Merck. Hitachi spectrophotometer was used to 

measure absorbance. 1.0mg of SOD (3000 unit) was dissolved in 10 ml 

of dH2O to prepare stock solution. To compare the activities of SOD, 

one sample employed at the same conditions but not exposed to 

radiations. For the preparation of samples for the assay of SOD activity, 

the stock solution of enzyme sample was added into the solution 

including 0.2 ml of 1.5 M Na2CO3, 0.4 ml of 200mM methionine, 0.2 ml 
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of 2.25 mM NBT, 0.2 ml of 3mM EDTA, 3 ml of 100 mM PBS (pH 7.5) 

and 2 ml of dH2O. Just after, 0.1 ml of 60 mM riboflavin solution was 

added. The absorbance was measured at 560 nm. Eight test tubes 

containing 2.5 ml of solution were prepared for the experiment. The 

methodology of chromotization was adopted as given in [4]. Five test 

tubes were wrapped in cellophane filter sheets of green, blue, purple, 

red and yellow colour wavelengths.  Samples were exposed to 12 watt 

incandescent bulb from a distance of 0.80m (32 inches) for 10 minutes 

and afterwards absorbance was recorded. 

                                         

5.1.6.  RESULTS AND DISCUSSION 

 

 The result shows that each enzyme responded to specific 

frequency/color in particular.  Non chromotized (control) as well as 

chromotized (visible range radiation absorbance) enzymes show 

Gaussian behavior of absorption.  

 

i.e.,   A=k exp (t) 2 

where k is the absorption constant and t, the exposure time . 

Glucose oxidase responded to purple color (464nm), cholesterol 

(esterase + oxidase) and lipase responded to violet color (400nm) while 

super oxide dismutase responded to red colour (644 nm). The response 
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of glucose oxidase, lipase and cholesterol (esterase + oxidase) is shown 

in fig 16, 17 and 18 respectively.  

Chromotherapy creates photo-biomodulation effect which 

activates enzymatic process in cells to promote metabolism. Most 

enzymes need light (energy) for proper functioning. Studies have 

shown that different wavelengths affect different enzymatic reactions. 

Different wavelengths regulate living process by acting as catalysts in 

enzymes activity. This particular frequency when provided to the 

enzymes (in vitro) lead to the changes which might be occurring in vivo 

as well. This process facilitates chromotherapy to address diseases. 

 Photo-biomodulation is characterized by its ability to 

induce photo-biological processes in cells. Exact action spectra are 

needed for determination of photo accepters as well as for further 

investigations into cellular mechanisms of photo therapy. These light 

signals are responsible for the biochemical reactions in the cells.  

Everything has a very characteristic light emission [39].  

 

According to the theory of chromotherapy, each part of the body 

has its own frequency response; different color frequencies are required 

for different organisms. Therefore, these enzymes responded 

differently. It means that mechanism of absorption of specific 
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frequency/wavelength in visible region (induced by chromotherapy) 

influences the enzymatic activity. The other interesting aspect of these 

observations is that these correlate well with the conventional 

chromotherapy in use for centuries. For example, purple color is being 

used for diabetes, as supported in our case by the experimental 

observation in which purple color enhances the activity of enzyme 

responsible for oxidation of glucose. Obesity is curable with violet 

colour, as in this study violet has responded to those enzymes 

responsible for fat reduction. Similarly red color showed positive results 

in case of SOD, as according to the theory of chromotherapy [4], it is 

used for cancer treatment.  Enzymes use binding energy from the 

binding of substrates to assist in catalysis because the enzyme is 

flexible. The framework may absorb energy in a very efficient way and 

put this energy to use or assisting with catalysis. It is evident from the 

comparison that different wavelengths in visible region show different 

level of absorbance. Red showed increase in absorbance pattern as 

compared to all other colours while yellow the least absorption. 

 

In the study of SOD, it is aimed to understand the influence due 

to different colour wavelengths on the activity of this enzyme. Some 

studies showed that electromagnetic field on living systems have some 

effects on enzymes related to growth regulation, calcium balance in the 
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cell and on gene expression [40]. SOD is one of the enzymes that are 

involved in the reaction with super oxide radicals. In this study, the 

absorbance measurements resulted in a differentiation between the 

control-enzyme samples that were not exposed to any color and the 

irradiated samples with different wavelengths in visible region. The 

results are very promising. 

 

Several studies concluded that magnetic and electromagnetic 

fields have different responses for biosystems such as neural and 

neuromuscular activity, tissue growth and repair, glandular secretion, 

and cell membrane function [41].  

 

Free radicals are short-lived reactive chemical species having one 

or more electrons with unpaired spins and are generally highly reactive. 

Some radicals such as 02 are stable and long-lived. Oxygen is a di-

radical, as it has two unpaired electrons. Its electrons rotate about an 

axis called as “spin”. If outermost pair of electrons of oxygen molecule 

has parallel spins, (↑↑ ) they are in the “triplet” state and if oxygen 

molecules whose outermost pair of electrons has antiparallel spins↑↓ , 

they are in the “singlet” state. The triplet state, oxygen has two electrons 

with parallel spins, a characteristic that, according to rules of physical 
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chemistry, does not allow them to react with most molecules,.i.e., a loan 

pair. Thus, triplet oxygen is not very reactive. However, triplet oxygen 

can be activated by the addition of energy, and transformed into 

reactive oxygen species. If triplet oxygen absorbs sufficient energy to 

reverse the spin of one of its unpaired electrons, it forms the singlet 

state. Singlet oxygen has a pair of electrons with opposite spins; though 

not a free radical it is highly reactive, .i.e., no more a loan pair.  Singlet 

oxygen is produced either as a result of biological reactions or by 

photosensitization absorption of electromagnetic energy [42]. 

 

Singlet state of electrons in oxygen due to absorption of energy is 

produced due to breakdown of charge symmetry. With break down of 

charge symmetry the electrons having same or like charges overcome 

the Coulomb’s force of repulsion  and marry each other due to 

opposite spins with respect to each other, and indeed configure a space 

called ‘Weak Fermions’. 

 

The singlet state of oxygen, to our conjecture, is a Weak 

Fermionic system in which charges are spin quantized. According to 

rules of physical chemistry, the “relaxation” (excess energy loss) of 

singlet oxygen back to the triplet state is “spin forbidden” and thus 
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singlet oxygen has a long lifetime for an energetically excited molecule, 

and must transfer its excess energy to another molecule in order to relax 

to the triplet state.  Our conjecture supports the concept of physical 

chemistry, .i.e., singlet state of oxygen has long life time. Thus charge 

quantization can occur not only due to sharing of energy with orbital 

angular momentum of the electrons but also due to sharing of energy 

with spin angular momentum of the electrons. The quantum 

mechanical scattering theory is in conformity with phase shifts due to 

partial waves (partial wave packets or partial quanta) pertaining to 

ech argψ
 and spinψ

. The release action process is responsible for the release 

of energy from a Weak Fermionic system; as a consequence, singlet 

state is changed back to a triplet state, i.e., spin forbidden. The 

relaxation process during which energy is released will be consumed / 

utilized to share the chemical reactions with in elements, especially, the 

molecules with oxygen. This sharing of energy will occur in the 

minimum energy configuration to produce chemical bonds following 

hybridized quantized states of orbital electrons. 

 

  Reduction of molecular oxygen to super oxide, and of peroxide 

to hydroxyl radical is also “spin forbidden” and thus is slow unless 

catalyzed by a heavy ion. Alternative spin-permitted pathways for the 
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reduction of 02 include interaction of molecular oxygen with the excited 

triple state of another molecule to produce singlet oxygen or an excited 

state molecule and jumps to a higher energy orbital on the same atom 

[43].  

 

At this point, it may be possible to consider two aspects for the 

effect of color vibrations on SOD. First, colour vibrations on the enzyme 

may cause the unpaired electrons on metal ions to orient at the same 

direction with applied vibrations / wavelengths and so gain additional 

energy. Indeed this energy may be transferred onto the other molecules 

that cause more radicals that may affect to form more super oxide 

radicals in radicalic chain reactions. The increase in vibrational energy 

has been attributed to increased hydrogen bond strength [44]. This 

reinforces the view that electromagnetic effect, that is important for 

disrupting the hydrogen bonding. Electromagnetic fields can also 

increase proton spin relaxation, which may speed up some reactions 

dependent on proton transfer [45]. 

 

Application of colours (wavelengths in visible region) resulted in 

an increase of the activity of SOD, when the enzyme was treated with 

substrate. The observations in this study showed that the response of 

Sod under 644 nm wavelengths is significant.  
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5.2. Treatment of cutaneous leishmaniasis by chromotherapy (IN 

VIVO). 

 

   Leishmania comprises a genus of flagellate protozoan parasites 

with a world wide distribution and with more than 20 species that are 

pathogenic in humans. This parasitic disease is transmitted by the bite 

of the infected female phlebotomine sandflies. The trypanosomatid 

parasite of the genus leishmania is the etiological agent in a variety of 

disease manifestations, collectively known as Leishmaniasis [46].  

 

The infection can cause a wide range of clinical manifestations 

and is considered to be one of the most threatening parasitic diseases 

for humans. Nowadays, more and more non-immune humans are 

entering areas where Leishmaniasis is endemic, and there is an evident 

increase of patients with human immunodeficiency virus type 1 being 

co infected with Leishmania parasites [47].  

 

5.2.1. Geography and epidemiology.  

 

Leishmaniasis is prevalent throughout the tropical and sub-

tropical regions of Africa, Asia, the Mediterranean, South Europe (old 



Treatment of Cutaneous Leishmaniasis 

 86

world) and South and Central America (new world). Despite enormous 

efforts; it has proved difficult to predict the exact scale of impact of 

leishmaniasis on public health, since many cases go unreported or 

misdiagnosed. It is estimated that approximately 12 million people are 

currently infected and further 367 million are at risk of acquiring 

Leishmaniasis in 88 countries, 72 of which are developing countries and 

13 of them are among the least developed in the world. Approximately 

350 million people live in these areas. The settings in which 

leishmaniasis is found range from rain forests in Central and South 

America to deserts in West Asia [47]. 

 

5.2.2. Signs and symptoms 

There are four main forms of leishmaniasis: 

1. Visceral leishmaniasis  

2. Cutaneous leishmaniasis  

3. Diffuse cutaneous leishmaniasis  

4. Mucocutaneous leishmaniasis. 

Cutaneous leishmaniasis - the most common form which causes 

numerous sores on the body, which heal within a few months leaving 

unpleasant looking scars. The cutaneous form of the disease is one of 
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the most important causes of chronic ulcerative skin lesions. The 

causative agent here in urban areas of Balochistan, Pakistan is 

L.tropica. L.Tropica infections prevalent in the urban areas produce 

lesions which persist for a year or longer that is why they are called 

locally as “Kaldana”, meaning a lesion which takes one year to heal. 

5.2.3 Conventional Treatment 

There are two common drugs meglumine antimoniate 

(Glucantim®) and sodium stibogluconate (Pentostam®), but is painful 

and expensive too.  It is not completely understood how these drugs act 

against the parasite; they may disrupt its energy production or 

trypanothione metabolism.  

Life cycle 

Stage Description 

1 Sandflies injects promastigotes, during blood meals. 

2 Promastigotes are phagocytized by macrophages. 

3 Promastigotes transform into amastigotes inside 

macrophages. 

4 Amastigotes multiply in infected cells and affect 

different tissues. 
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5 Ingests macrophages infected with amastigotes. 

6 Ingestion of parasitsed cell. 

7 Amastigotes differentiate into promastigotes. 

8 Promastigotes  multipy and migrate to the proboscis. 

 

5.2.4  Patient’s Case History 

 

A male patient of 10 years age reported with an open ulcerated 

facial lesion of 2.5cm x 2.2cm (Fig.B.) to the Dermatology department 

BMC complex Quetta (Pakistan). The patient had developed the lesion 

within 40 to 50 days, which initially appeared as a small nodule. After 

diagnoses of cutaneous leishmaniasis he was offered the conventional 

allopathic treatment of leishmaniasis, .i.e., antimonial injections 

(20mg/kg for 20 days) and chromotherapy as an alternative treatment. 

The patient agreed to take chromotherapy due to high cost of injections. 

The therapy was started when the lesion had fully developed. The 

patient did not receive any other treatment for the lesion before this 

treatment (chromotherapy). The patient belongs to the urban area of 

Balochistan, Pakistan where L.Tropica is the causative agent of 

Leishmania [48].  
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5.2.5 Materials and Methods for the treatment of cutaneous 

leishmaniasis with particular wavelengths in visible region. 

  

 The lesion was checked for parasites and found positive in 

Giemsa stained smear. F.N.A.C [48] was obtained, and cultured in Y-P 

culture media [49]. No secondary infections were observed. The lesion 

was irradiated with monochromatic light (wavelengths in visible 

region) for 30 days. The infected area was covered with coloured 

cellophane filter sheets of particular wavelengths as given in table.1., 

and irradiated with 60 watt incandescent bulb light from the distance of 

0.80m for 30 minutes daily. The lesion was treated with green colour 

(538 nm) for 10 days, blue colour (483.5 nm) for 5 days and red colour 

(644 nm) for 15 days. The temperature was also measured to take into 

account the heat effect. 

 

5.2.6 Results  

 

 From the very first day of treatment, the watery blackish brown 

discharge was seen that lasted for a week. The crust of the wound 

peeled off rapidly (fig.B2). After this initial improvement the green 

colour stopped responding and no signs of improvement were visible 

for 4-5 days. The patient complained of pain in the surrounding area of 
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the lesion. The blue colour was then used for 5 days to relieve pain. 

After relief from pain, red color radiations actually started to heal up 

the lesion and completely eradicated the visible symptom of the disease 

(Fig.B3). The F.N.A.C was again taken and cultured for parasite which 

was found negative. After 30 days of chromotherapy, the lesion was 

found –ve for leishmania both in Giemsa stained smears and the 

culture.  

 

This is a preliminary report of an original idea of public health 

interest tested on a single patient; a more controlled clinical trial is 

needed to authenticate the treatment regimen. Treatment with 

prevalent antimonials is not only expensive, it is painful too. Although 

30 minutes for month duration is hard to comply with but having 

advantages of no pain and almost no cost is a good enough incentive for 

patients to stay with this treatment regimen. 

 

5.2.7. Discussion 

 

There is substantial evidence in the literature on biostimulating 

action of low intensity monochromatic visible light and its role in 

photobiology and photo medicine [50, 51].  It was discovered that 

monochromatic single-wavelength light beams had an excellent 
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therapeutic effect on afflicted cell tissue. This occurs through a process 

called "Photo-Stimulation". A single Light Wave is essential, because the 

cell tissue will not respond, if more than one wavelength is present. 

From a nutritional point of view a lack of sunlight can cause 

deficiencies. Without sunlight vitamin D can not be metabolized in the 

human body, which can result in rickets.  Most enzymes need light for 

proper functioning.  Studies have shown that different wavelengths 

affect different enzymatic reactions. The Monochromatic Light 

influences the DNA to use the lipoprotein in the area, so the cell has 

better function, as well as to produce collagen and elastin [52].  

Previously cell cultures have shown that visible light penetrates into 

soft tissue and increases the action of adenosine triphosphate (ATP), 

when it is transmitted through the skin layers (the dermis, epidermis 

and the subcutaneous tissue). The biostimulation and therapeutic 

effects of low-power laser radiation of different wavelengths and light 

doses are well known, but the exact mechanism of action of the laser 

radiation with living cells is not yet understood [53].  

 

Quantitiave studies of low power monochromatic visible laser 

light on various cells (E.Coli, yeasts, HeLa) were performed to find 

irradiation conditions conducive to vital activity stimulation [54]. 

Although low level laser Therapy (LLLT) has been used previously in 
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most studies, coherence is not important when photobiological effects 

are expected because both coherent and non-coherent light have been 

shown to be effective [50]. Theoretically chromotherapy suggests 

colors/vibrations for different parts/organs of the body, this field of 

study still lacks scientific research and therefore no empirical data is 

available regarding inter and intra cellular effects of specific 

wavelengths/vibrations on particular cells.  

 

We preferred chromotherapy due to its simplicity, cost 

effectiveness as it requires no special equipment or medicines, just a 

colour cellophane filter sheet and incandescent light. We started 

treatment with green colour wavelength, which is normally used for 

wounds and ulcers. Green colour is known as an antiseptic, germicidal 

and disinfectant, as it eliminates microorganisms and prevents decay 

[55]. According to the theory of chromotherapy, blue increases the 

elimination of the toxins through perspiration and relieves the 

irritation/pain from burns and itching. Red colour worked well in 

eliminating the parasite after 20 days of therapy. In this case it can not 

be attributed to effect of heat as previously [56, 57] reported. The rise in 

temperature on the skin was only 1º C which is negligible. Also, at this 

distance the heat produced was approximately equal to 1 joules/º C. 
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5.3. Effect of chromotherapy on L. tropica (the causative agent of 

cutaneous leishmaniasis) 

 

After having successful results of color therapy on cutaneous 

leishmaniasis patient, we studied the effect of chromotherapy on L. 

tropica during its growth in chemically defined medium. We observed 

the effect of different wavelengths on growth of L.tropica. For this 

purpose parasites were exposed to different radiations in visible region 

for 10 days. 

 

5.3.1 Materials and Methods  

  

 Samples were collected from 6 patients of Cutaneous 

Leishmaniasis who did not receive any sort of treatment before. 

Leishmania Tropica promastigotes were collected by F.N.A method [48], 

from the skin lesion of cutaneous leishmaniasis patients and the 

parasite first grown in biphasic Y-P culture medium (with a solid base 

of YP sheep blood agar and overlay of liquid YP supplemented with 

10% FCS) and incubated at 27°C. Y-P culture medium consisted of the 

following ingredients: peptone, 1.00g; yeast extract, 0.25 g; Na2HPO4, 

0.75 g; NaCl, 0.80 g; and distilled water 100ml. Procedure of 

homogenization, and sterilization was adopted as given in [49]. During 
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initial period of incubation out of six samples two were found positive 

and other four were contaminated and destroyed by sterilization. After 

suitable growth on biphasic medium the parasite then transferred to 

liquid YP medium. The growth of parasite was checked on alternate 

days and after two weeks promastigotes were counted with Neubauer 

chamber, 106/ml organisms were transferred into seven universal 

bottles containing 3ml Y-P medium and wrapped in coloured 

cellophane filter sheets of different wavelengths (specifications given in 

table .1). One bottle was taken as control (without any filter sheet).  The 

bottles were irradiated with 60 watt incandescent bulb light from a 

distance of 0.80 meters after placing in the incubator at 27˚C. The light 

intensity at this distance was measured 107 lux. Absorbance was 

observed after 10 days of visible range irradiation. The change in 

samples was also photographed. The experiment was repeated and 

found the same behavior of organisms pertaining to chromotherapy.  

 

 5.3.2 Results  

 

 Results after irradiation show that yellow (590 nm) and purple 

colour (464 nm) increased the size of the parasite (Fig C-2 & C-7). Red 

(644 nm), blue (483.5nm) and violet (400nm) decreased growth 

considerably; the size as well as the number of counts of the parasite, 
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with red the most effective (Fig C-3, C-4 & C-8). Orange colour (610 nm) 

increased growth incredibly while green colour (538 nm) changed the 

size and shape of the promastigotes and somewhat converted into 

rounded form (Fig C-5 & C-6). In the sample irradiated with red colour 

wavelength, the parasites were observed as lethargic with the Olympus 

IM 40-X (Japan) inverted microscope as well as least number of counts 

was observed both in the image (Fig C-9) and optical density, observed 

by using Hitachi spectrophotometer. 

 

5.3.3. Discussion 

 

L. tropica when exposed to red light (644 nm), the decay in this 

case follow the Gaussian tail, and finally to a ramp function. This is an 

indication that the cutaneous leishmaniasis after decay just disappears 

because the parasites become dead, as it is also evident from the figures 

C1-C8. Figure C-3 (exposed to red colour) showing least number of 

counts while figure C-2 (exposed to yellow colour) with extraordinary 

growth (under similar conditions).  

 

Absorbance ∝  log10 λ – log10 λ m 

  A∝  log10 
mλ

λ
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  A∝  log10 λ 1-m 

 

  A = Aο log10 λ 1-m 

 

  A = Aο (1-m)log10 λ 

 

where m is the slope of the ramp function and Aο the extrapolated 

absorbance, and the slope of the ramp function is negative. Further the 

Gaussian tail followed by a resonance peaks shows the parasites of 

cutaneous leishmaniasis reject absorption of energy initially and then 

attain maximum absorption of energy at a certain wavelength for 

orange and red. From this study it is evident that cutaneous 

leishmaniasis can be wiped away with less photon energy (having 

higher wavelength).  The biomodulatory effect can have a positive effect 

on the repair of cutaneous wounds [58]. Various studies have been 

carried out that shows the effect of monochromatic light on cells, but 

the research lacks empirical data regarding effects on L.tropica. 

 

Although low level laser therapy (LLLT) has been used 

previously in most studies, but the coherence is not important when 

photobiological effects are expected because both coherent and non-
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coherent light have been shown to be effective [54]. In our study it is 

observed that red and yellow lights showed a great change in the 

growth of Leishmania tropica organisms. From this study it is evident 

that cutaneous Leishmaniasis can be eliminated with wavelength, .i.e., 

644nm and least energy. On the other hand yellow light increased 

number of parasites. As red light gave least absorbance in this parasite 

(Fig C-3), it means red light inhibits the growth of Leishmania Tropica. 
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6. Conclusions  

 

• When water is exposed to electromagnetic radiation in the visible 

region, quantum mechanical dipole moment leads to a new 

phenomenon of charge quantization, .i.e., 

d qm = ∑ q x ħ 2π = h ∑Q 

• Hydration spheres are formed as a result of charge quantization.  

• Less density of water i.e. distilled water will make the reactions 

more vivid with macromolecules.  

• 6 hours radiation exposure to water sample is threshold time for 

its chromotization. 

• This work confirms the scientific aspect of chromotized water, i.e., 

the charge quantization leads to discrete fractional quantum 

states. We have successfully developed recurrence relationship 

for ‘Fractional Quantum states’ and associated energy eigen 

values, thus providing a scientific base for Chromotherapy. It 

proves the conjecture as well and provides scientific evidence to 

the phenomenon of ‘charge quantization’, which has never been 

presented before. We explored a unique system of charging 

water, .i.e., by using filters of different wavelengths spread on the 

visible range of spectrum. This makes the procedure of 

chromotherapy cost effective and easy approachable. 
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• Absorbed energies in chromotized water samples are the 

manifest of ‘Fractional Charge Quantization’.  

• Energy eigen values confirm the scientific aspect of chromotized 

water, as the theoretical energy values are in agreement with 

experimental energies of chromotized water samples. 

• This is inferred from theoretical energy calculations that the 

‘fractional quantum states’ provide the best fit to experimental 

and theoretical energy values with angles of θ=5˚,30˚,55˚, 40˚, 70˚ 

and  90˚. The angles of 5˚, 30˚ and 55˚ are suitable for low while 

θ=40˚, 70˚, 90˚ for high absorbance energy calculations.  

• The recurrence relationship used to reproduce the shape of the 

eigen function is successfully developed pertaining to 

chromotherapy, which gives solid scientific grounds for 

hydrochromotherapy.   

• The shape of eigen function shows the logarithmic profile. 

• Enzymes respond to different colors (in vitro) to lower their 

activation energies, thereby increasing its activity, .i.e., glucose 

oxidase with purple color, cholesterol esterase+cholesterol 

oxidase and lipase with violet color and SOD responded to red 

colour. The behavior of each enzyme is unique. 
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• Colors as catalysts in enzymatic reactions may pave the ways for 

exploring many biotechnological processes which can be made 

more beneficial at almost no cost. 

• The treatment with chromotherapy is safe, with no apparent side 

effects. 

• It is very cheap as compared to the treatment given to the patient 

in form of injections of glucantime or amphotericine B in case of 

leishmaniasis. 

• Chromotherapy proved to be very easily manageable by the 

patient, with no problems during the treatment. 

• Green, blue and red colour therapy may be used as the 

alternative treatment for curing the ulcers of cutaneous 

Leishmaniasis. 

• 644nm (red colour} wavelength could potentially benefit 

cutaneous leishmaniasis when Leshmania. Tropica exposed to 

this wavelength.   

• Yellow colour could be useful for rapid growth for Leshmania 

Tropica. 

• Super oxide dismutase responded to red colour wavelength .i.e., 

644 nm. It means that free radical elimination becomes very easy 

and rapid with an application of red colour in the body. 
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• Aura in the form of electromagnetic fields is covered by every 

living and non living matter, the contours of which define a 

specific distribution of quantized states of energy with different 

shapes and configurations. The quantized states are in diverse 

categories of flows due to which variations in the current at 

different locations are observed.  
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Suggestions for future Work: 

 

• Theoretically, Chromotherapy suggests cure of cancer, which can 

be proved by experiments of red light irradiation on telomeres, 

critically damaged in cancer cells. 

 

• Colours as catalysts in enzymatic reactions open new dimensions 

for researchers. 

 

•  Chromotherapy can be used in agriculture for rapid growth of 

plants. 

 

• Chromotherapy can also be used in poultry farming to enhance 

the reproduction. 

 

• Effect of colours on dopamine. 

 

• Effects of colors on human psychology are a vast field of study, 

yet to be explored scientifically. 
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 Color Dominant 

Wavelength 

(nm) 

Hue Purity % Transmission 

% 

1 Violet 400 Violet 49% 18% 

2 Blue 453.5 Blue green 52% 52% 

3 Purple 464 Violet 36% 32% 

4 Green 538 Greenish Yellow 15% 37% 

5 Yellow 590 Reddish Yellow 40% 82% 

6 Orange 610 Orange 43% 47% 

7 Red 644 Red 41% 51% 

 

Table 1.  

 

1. Dominant wavelength of monochromatic light measured by Hitachi U-2000 

 UV-Vis double beam spectrophotometer, spectral bandwith 0.1nm and 

 ordinates selected 10. 

 

 

* Hardy, A.C, 1936, Handbook of colorimetery, Technology Press, Boston, Mass. 
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Absorbance in Distilled Water 

Color/incident 

Wavelength(nm) 
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) 

P
ea
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Blue-483.5 6 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

  12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 260 2.42 0.97 1.57 1.15 1.38 26.41 0.72 

    3 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 250 2.51 1.01 1.63 1.20 1.33 27.50 0.75 

    3 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    4 500 1.26 0.51 0.82 0.60 2.65 13.48 0.38 

    5 550 1.14 0.46 0.74 0.55 2.92 12.22 0.34 

Green-538 6 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 1020 0.62 0.25 0.40 0.29 5.41 6.47 0.18 

  12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 460 1.37 0.55 0.89 0.65 2.44 14.68 0.41 

    4 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    5 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

    6 1020 0.62 0.25 0.40 0.29 5.41 6.47 0.18 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 260 2.42 0.97 1.57 1.15 1.38 26.41 0.72 

    3 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    4 460 1.37 0.55 0.89 0.65 2.44 14.68 0.41 

    5 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    6 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

Orange- 610nm 6 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 380 1.65 0.67 1.07 0.79 2.02 17.87 0.50 

    4 1020 0.62 0.25 0.40 0.29 5.41 6.47 0.18 

  12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 380 1.65 0.67 1.07 0.79 2.02 17.87 0.50 

    4 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    5 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    4 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

kdlqd HH ×××=− h
explnυυhEab =
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Purple- 464 nm 6 1 190 3.31 1.33 .68 1.58 1.01 36.47 0.99 

 12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 550 1.14 0.46 0.74 0.55 2.92 12.22 0.34 

    4 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

    5 740 0.85 0.34 0.55 0.41 3.93 9.00 0.25 

    6 880 0.71 0.29 0.46 0.34 4.67 7.53 0.21 

    7 1020 0.62 0.25 0.40 0.29 5.41 6.47 0.18 

Red-644 6 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

  12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    4 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 270 2.33 0.94 1.51 1.11 1.43 25.41 0.70 

    3 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    4 550 1.14 0.46 0.74 0.55 2.92 12.22 0.34 

    5 580 1.08 0.44 0.70 0.52 3.08 11.57 0.32 

    6 600 1.05 0.42 0.68 0.50 3.18 11.17 0.31 

Yellow-590 6 1 190 3.31 1.33 2.15 1.58 1.01 36.46 0.99 

 12 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

  18 1 190 3.31 1.33 2.15 1.58 1.01 36.47 0.99 

    2 350 1.79 0.72 1.17 0.86 1.86 19.45 0.54 

    3 1020 0.62 0.25 0.40 0.29 5.41 6.47 0.18 

Table. 2. (Pg 2/2) 

  
 
Details of calculations as a result of ‘charge quantization’ in chromotized water 
samples. 
 
where f refers to femto (10 P

-15
P) seconds.
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Color / 
Wavelength 

 

 
 

k 
 

λ = 2g / k 
m 

 
 

hz 
 

 
 

eV 

Yellow (590nm) 174817 3.59E-05 8.35E+12 3.46E-02 

 234188 2.68E-05 1.12E+13 4.63E-02 

 235981 2.66E-05 1.13E+13 4.67E-02 

 285392 2.20E-05 1.36E+13 5.64E-02 

 292500 2.15E-05 1.40E+13 5.78E-02 

 374403 1.68E-05 1.79E+13 7.40E-02 

 381669 1.65E-05 1.82E+13 7.55E-02 

 385174 1.63E-05 1.84E+13 7.62E-02 

 386438 1.63E-05 1.85E+13 7.64E-02 

 389813 1.61E-05 1.86E+13 7.71E-02 

     

Purple (464nm) 174705 3.59E-05 8.35E+12 3.46E-02 

 235821 2.66E-05 1.13E+13 4.66E-02 

 285312 2.20E-05 1.36E+13 5.64E-02 

 292374 2.15E-05 1.40E+13 5.78E-02 

      

Orange (610nm) 66861 9.39E-05 3.19E+12 1.32E-02 

 67939 9.24E-05 3.25E+12 1.34E-02 

 234231 2.68E-05 1.12E+13 4.63E-02 

 235967 2.66E-05 1.13E+13 4.67E-02 

 373354 1.68E-05 1.78E+13 7.38E-02 

      

Blue (483.5nm) 66878 9.39E-05 3.19E+12 1.32E-02 

 234208 2.68E-05 1.12E+13 4.63E-02 

 235966 2.66E-05 1.13E+13 4.67E-02 

 362765 1.73E-05 1.73E+13 7.17E-02 

 370921 1.69E-05 1.77E+13 7.34E-02 

 372603 1.69E-05 1.78E+13 7.37E-02 

      

Red (644nm) 66857 9.39E-05 3.19E+12 1.32E-02 

 234235 2.68E-05 1.12E+13 4.63E-02 

 235956 2.66E-05 1.13E+13 4.67E-02 

 292408 2.15E-05 1.40E+13 5.78E-02 

 362783 1.73E-05 1.73E+13 7.17E-02 

 370974 1.69E-05 1.77E+13 7.34E-02 

 372578 1.69E-05 1.78E+13 7.37E-02 

 38527 1.63E-04 1.84E+12 7.62E-03 

      

Green (538nm) 66868 9.39E-05 3.19E+12 1.32E-02 

 234225 2.68E-05 1.12E+13 4.63E-02 

 235965 2.66E-05 1.13E+13 4.67E-02 

 

Table. 3. Resonance Energy of Hydration Spheres.

λ
υ

c
= υhE =1−

m
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Blue 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

 483.5nm 12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 260 2.42E+07 1.38 1.64E-16 5.38E-15 1.44E-14

    3 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 250 2.51E+07 1.33 1.51E-16 4.98E-15 1.34E-14

    3 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    4 500 1.26E+07 2.65 6.05E-16 1.99E-14 5.34E-14

    5 550 1.14E+07 2.92 7.32E-16 2.41E-14 6.46E-14

Green 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

 538nm   2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 1020 6.16E+06 5.41 2.52E-15 8.28E-14 2.22E-13

  12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 460 1.37E+07 2.44 5.12E-16 1.68E-14 4.52E-14

    4 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    5 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

    6 1020 6.16E+06 5.41 2.52E-15 8.28E-14 2.22E-13

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 260 2.42E+07 1.38 1.64E-16 5.38E-15 1.44E-14

    3 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    4 460 1.37E+07 2.44 5.12E-16 1.68E-14 4.52E-14

    5 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    6 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

Orange 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

 610nm   2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 380 1.65E+07 2.02 3.49E-16 1.15E-14 3.09E-14

    4 1020 6.16E+06 5.41 2.52E-15 8.28E-14 2.22E-13

  12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 380 1.65E+07 2.02 3.49E-16 1.15E-14 3.09E-14

    4 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    5 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    4 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

Purple 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

464 nm 12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 550 1.14E+07 2.92 7.32E-16 2.41E-14 6.46E-14

    4 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

    5 740 8.49E+06 3.93 1.32E-15 4.36E-14 1.17E-13

    6 880 7.14E+06 4.67 1.87E-15 6.17E-14 1.65E-13
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    7 1020 6.16E+06 5.41 2.52E-15 8.28E-14 2.22E-13

Red 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

 644nm 12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    4 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 270 2.33E+07 1.43 1.76E-16 5.80E-15 1.56E-14

    3 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    4 550 1.14E+07 2.92 7.32E-16 2.41E-14 6.46E-14

    5 580 1.08E+07 3.08 8.14E-16 2.68E-14 7.19E-14

    6 600 1.05E+07 3.18 8.71E-16 2.87E-14 7.69E-14

Yellow 6 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

590nm 12 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

  18 1 190 3.31E+07 1.01 8.73E-17 2.87E-15 7.71E-15

    2 350 1.79E+07 1.86 2.96E-16 9.75E-15 2.62E-14

    3 1020 6.16E+06 5.41 2.52E-15 8.28E-14 2.22E-13

Table.4. Theoretical calculations of partial waves as a result of fractional charge 
quantization.
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