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Abstract: Leaf chlorophylls exist mainly in two forms namely chlorophyll — a and chlorophyll — b, this is
wellknown now. Willstatter and Stoll discovered in 1913. The converted photon equation shows the equation of
unification of physics [1] which is very important to forming particle, stars, galaxies, thus the universe and
already discussed in other chapter. Here we will discuss on Chlorophyll — a, this is mostly present in all
photosynthesizing plants. As per present idea, the absorption of light leads to the excitation of an electron from
its ground state to a higher energy level. In what way 1000 photons can liberate from outermost electron 9™
shell [2] and how this energy will act on chlorophyll to use the photon equation, that functions need to look and
gives us a new path of science.

So, we can explain the internal functions of absorption of energy and we can classify the spectrum
analysis in various part of leaf. Many experiments continuing and established these scientific facts now.

I.  Chlorophyll And Photosynthesis

Chlorophyll exists mainly in two forms as Chlorophyll — a (CssH7,0OsNsMg) and chlorophyll — b.
Chlorophyll — a is mostly present in all photosynthesizing plants. Chlorophyll — b is found to be present in green
algae, bryophytes and pteridophytes [3]. We can consider the molecular weight of Chlorophyll — a to find the
real reason of absorption of light or photon energy.

Molecular weight of chlorophyll — a is 893.235

(12.011x55+1.0079x72+15.99994x5+14.0067x4+24.035)

During photosynthesis, particle will take place from rest to excited state. The difference of energy of
two states will function in this case also. We need to find out the value of Pi at excited state to follow the
equation (32)[1] adding the mass of Chlorophyll —a

According to Eyster (1928), the precursor of chlorophylls is protochlorophyll (CssH7oOsN4sMg, atomic
weight, 891.2193). On putting this atomic weight in the equation (33)[1] and (35)[1] at rest and excited state, we
get,

at rest ofthe particle at excited state ofthe particle
s (mg® — iy me (my” —m’)
T Nemy
o't = 6726422162107 erg o'yt = 6.67810106 =107 erg

o= =7484154z10% gm (37) o\, = =7.430338z10% gm (35)

2
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Energy of Planck Constant h = 6.6260755x10% erg-s, this energy is almost equal to calculated result. So, we
can write, h = o'c%,

In this view, chlorophyll can produce the energy of Planck constant and real internal functions of photosynthesis
as given here.

The difference of energy of the equation (33) and (35) is important to exhibit color as:

(Method No. - 1)
(6's- 0'a)c? = 4.832118x10% erg or (o9 - 6'¢)c? / € = 3.2395716x10* photons or 0.032395716x10° photons
Where, energy of a photon = 1.49159172x10™* erg.

For chlorophyll — a, CssH7,0sNsMg of molecular weight 893.2351, and considering the value 7, = 3.141592654
at rest & 7, at excited = 3.15293853 in the equation (33), (35) respectively, we get,
(6'0- 6'a)c? / £ =0.032395716x10° photons. Let,

vl = ¥ [n? x 0.032395716x10° photons / 2 x V(3/2) x A%] x frequency of a photon ( V') .....(P)
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Or, v, = n® x 0.149537x10" Hz.
Here, A = Armstrong (10 cm), angular quantum number (Vj = V(I £ %), | = 1,2,3,4....., when | = 1, then, j =

\'3/2), Frequency of a photon = ¥ = 2.251093763x10” Hz.

Now the frequency of 0.03254320541x10° photons is 0.00732578 Hz, when these photons keep in a box A% (10"
16 cm), then we get, 0.732578x10™ Hz and corresponding wavelength will 409.23 pm at the initial stage, for
progressing to next step and then to next, these photons will follow the equation (P). In reference, we see that,
absorption of chlorophyll — a at the starting peak is 410nm or 410 um which touch the calculated result.
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Figure-1

The wavelength of chlorophyll — a is 429um [4], which take place at the peaks in the region of blue-violet. In

terms of frequency is 6.9881x10™ Hz. If ¥n shifted from v, then according to quantum number (n), we will get
new frequency as given here,

v; = 6.9881x10" Hz - 1°x 0.149537 x10™ Hz = 6.8386x10" Hz = Violet = 429um, n = 1

v, = 6.9881x10™ Hz - 2°x 0.149537 x10™ Hz = 6.3900x10™ Hz = Blue = 469 pum, n = 2

v3 = 6.9881x10™ Hz - 3% 0.149537 x10™ Hz = 5.6423x10" Hz = Green = 531 ym, n =3

v4 = 6.9881x10" Hz - 4°x 0.149537 x10™ Hz = 4.5955x10" Hz = Red = 652 pm, n =4

vs = 6.9881x10™ Hz - 5°x 0.149537 x10™ Hz = 3.2497x10" Hz = Red =922 pm, n=5 (Blood Red)

The similarities of calculated results are given herewith an experimental result.
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(Method No. - 2)
When the molecular formula of chlorophyll — a is CssH7,0sN;Mg, then we observed that, there are 55

carbon (carbon has 4 valency electrons) and if linked with 72 hydrogen (1 valency electrons), 5 oxygen (2
valency electrons), 4 nitrogen (3 valency electron), 1 magnesium (2 valency electrons). If 55x4 electrons of
carbon absorbed by 72x1, 5x2, 4x3, 1x2 electrons of H, O, N, Mg, then rest of the electron of carbon may take
place for occurring colors when each electron will produce 1000 photons during reaction with quantum number

in a small box of length 1 A (10 cm).
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So, in this compound 124 electrons are present. Since, out of 124 electrons, few electrons will function
for emitting colors from chlorophyll in which the carbon will take main part. When carbon has 4 valency
electrons, then we can consider 124/4 = 31 electrons will take part to produce color. If one electron able to
produce 1000 photons, then, 31 electros will produce 31000 photons. So, we can follow equation (P) as given
here:

vy = % [n? x 0.031x10° photons / 2 x \(3/2) x A?] x frequency of a photon ( ¥) .....(P)
Or, v/, = n® x 0.1424459x10™ Hz.
v; = 6.8457x10™ Hz - 1% 0.1424459x10* Hz = 6.8457x10* Hz = Violet = 437.9um, n= 1
v, = 6.9881x10" Hz - 2°x 0.1424459x10" Hz = 6.4183x10" Hz = Blue = 467.1 um, n =2
v3 = 6.9881x10™ Hz — 3% 0.1424459x10™ Hz = 5.7061x10™ Hz = Green = 525.5 ym, n = 3
v4 = 6.9881x10™ Hz — 4% 1424459x10™ Hz =4.7090x10* Hz = Red = 636.6 pm, n =4
vs = 6.9881x10™ Hz — 5°x 1424459x10 Hz = 3.4270x10™ Hz = Red = 874.8 pm, n = 5

(Blood Red).

The frequency ranges of visible spectrum are given here to compare calculated results.
7.69—6.59 x10' Hz = Violet (difference of frequency = 1.1x10™ Hz)

6.59 — 6.10 x10"* Hz =Blue (difference of frequency = 0.49x10" Hz )
6.10—5.20 x10" Hz = Green (difference of frequency = 0.9x10* Hz )

5.20-5.03 x10" Hz = Yellow (difference of frequency = 0.17x10" Hz )
5.03—4.82 x10' Hz = Orange (difference of frequency = 0.21x10™ Hz )
4.82-387x10“Hz =Red  (difference of frequency = 0.95x10" Hz )

+— Increasing Frequency (v)
e W ™ ™ e et 't " 10 1t iy 1 10" v (He
] 1 1 ) 1 1 1 ) 1

¥ rays Xrys | UV IR Microwave |FM AM Loag radio waves

Rasdin waves

([T T 11 10 w* oot o T 1’ ¥ [Ty i g (m)
Increasing Wavelength (1) —

Visible spectnam

Figure—4

A40HN SO0y

Increasing Wavelengih (1) in mm —=

The intermediate frequency of the equation (P) v¢, is 0.149537 x10* Hz when quantum number n = 1.
The difference of frequency of Yellow in visible spectrum is 0.17x10* Hz which may creator of all color as
0.149537 x10™ Hz within this range and on changing quantum number, other colors will visible. The difference
between two frequencies is 2.0463x10* Hz. The above difference of frequencies is in infrared region in
electromagnetic spectrum [5].

From the above two method by using energy of a photon of mass 1.659x10™>* gm, we observed that it
does not touch the yellow and orange spectra which tallied to traditional view. According to reference,
maximum absorption of chlorophyll — a takes place in the region of blue — violet with picks at about 429 nm or
429um and the next maximum is in the red region of about 642 nm and 660 nm. Chlorophyll — a show there
distinct from the bands on the basis of their maximum absorption in the red. They are chlorophyll —a 670, 683
and 695 nm [6].
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The absorption maxima of chlorophyll a are /= 430 and 1 = 662 nm [7]

Frequency of a photon = ¥ (say) = 2.251093763x10” Hz. So, 0.03239571617x10° photons, v =
0.00729252579 Hz. If we keep in a box one A? (=10™° cm). then we get 0.729252579x10™ Hz or 411.895 um
which may follow quantum numbers as n? and square root of angular quantum number (Vj = V(I + %), | =
1,2,3,4....., when | = 1, then, \/j =+ 3/2), if this frequency acts with its original frequency from lower state to
higher state or higher to lower position in spectrum, then we can analyze the intermediate frequencies which
may be the cause of shifting of colors from one to next step in the form of followings:

V', =¥ [n? x 0.03239571617x10° photons / 2 x V(3/2) x A?] x frequency of a photon ( V) .....(P)

Or, v/, = n® x 0.1488591549x10™ Hz, when,n=1and I = 1

Special plant lights increase the amount of light of this wavelength that they produce. But a 400-500 nm
wavelength bulb wouldn't be enough, since many plants take cues for germination, flowering, and growth from
the presence of red light as well. Good plant lights produce red light as well, giving plants all the wavelengths of
light they need for proper growth.

Calculation is showing that good action may take place from A = 411.895 um. The absorption maxima of
chlorophyll a are A= 430 and A = 662 nm.

Il.  Conclusion
The mass or energy of photon is creator of all things; in view it is the main reason to create the
unification of physics and complete unified theory in very simple way.
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