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Abstract

The Modern Physics or Einsteinian Physics bases on two great ideas (assumptions) that firstly the light (radia-
tion) though it is electromagnetic wave but in its course transfers in discrete amounts (photons), each of magnitide h,,
that is light has dual nature, which on generalization it was applied to elementary particle electrons and they were
attributed with appropriate matter-waves, secondly on the Special Theory of Relativity which considers the constancy
of the velocity of light signals i.e, itis independent of the motion of light source as well as that of the receiver. With the
help of this Principles a mass-energy relation has been derived in which any consideration has not been paid about
the structure of the matter.

In the Indian Oriental Physics, they consider that the photon (tama) is the result of the annihilation by forming a
pair of dhvanta dvaya(positron-electron pair). The author has analyzed tama as well as the structure of the photon as
a self propagating oscillator. If photons are particles capable to propogate with velocity ¢ in.space and basically real
particles, then the basis of modern physics will require reappraisal. Keywords: Electron, Theory of Relativity, Photon,
Photoelectric Effect, ‘Amsubodhini’ ' :

1. Essentials of Modern or Einsteinian Physics

United Nations Educational, Social and Cultural
Organisation (UNESCO) has decided to celebrate
the yeat 2005 AD as the International Year of Phys-
ics (IYP) to commemorate the 100" anniversary of
the great work of Albert Einstein. Hundredyears
before 2005AD i.e.,1905AD, there evolved revolu-
tionary thoughts in the field of Physics. In this year
world famous scientist and philosopher Albert Ein-
stein published epoch making two.classical but tech-
nical research papers in the journal “Annal Dar
Physik”, which completely.changed then existing
views of space, time, mass, motion and gravitation.
Starting with his seminal papers in'1905, the magni-
tude of Einstein’s contributions to Physics is vast
and central that the era of modern physics started
from him. Hence, Physics o f post 1905 could well
be known as:‘Einsteinian Physics’.

The 1905 epoch making papers of Einstein
are:

(1) “The Photoelectric Effect”, and

(1) “On the Electrodynamics of Moving Bod-
ies” popularly known as “Special Theory of Rela-
tivity’.

[The other contributions of Einstein include
The Brownian Motion(1905), The General Theory of
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Relativity, The Bose-Einstein Statistics, the idea of
stimulated. emission, EPR paradox, views towards
Quantum Mechanics and above all the work on Uni-
fied EieldTheory et. seq.]

(i) The Photoelectric Effect

This he explained on the basis of Max Planck’s
idea. According to Planck, light could be thought of
as a hail of tiny particles (later called photons). This
revolutionary concept concerming to the nature of
light led to duality of electromagnetic waves. This
explanation of photoelectric effect was accepted
after a long pause when Milliken experimentally
verified the equation derived by Einstein and Ein-
stein received the Noble Prize for it in 1921.

(ii) The Special Theory of Relativity

Einstein in this paper, nicely wxplains how the
measurements of space and time are affected by rela-
tive motion between observer and the observed. In a
way, this revolutionary theory can be best regarded
as a continuation o fthe great ideas that have been
the basis of our description of the science of Nature
by Galileo, Newton and all others. Einstein rules out
the concept of absolute simultaneity and the space-
time based on Galilean transformation laws and pro-
posed Special Theoty of Relativity, where the
Galilean transformations are replaced by the Lorentz
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transformation equations for space-time. The Spe-
cial Theory of Relativity deals with inertial frames
1.e., the systems moving with a uniform velocity and
the whole theory is based in the stand point of the
following two postulates.

(a) Principle of Relativity

The Physical (natural) laws of nature are same
in all the inertial reference systems, i.e., they must
preserve their forms relative to all the observers in a
state of uniform relative motion.

(b) Principle of Constancy of the Speed of Light

The velocity of light in vaccum is a numerical
constant, 1.e., the velocity of light is independent of
the velocity of an observer as well as the velocity of
the light source itself.

Consequences of the Special Theory of Relativ-
ity (STR)

Some of the dramatic of the STR are lenght
contraction, time dilation and twin paradox. The
other consequnces of STR are variation of mass of a
body with its velocity approaching to speed of light
an the mass energy equivalence(E=mc?), i.e., matter
can turn into energy and vice versa. Einstein further
showed that the unified theory of the electricity and
magnetism is consistent with STR, where as it is
inconsistent with Newtonian mechanics. STR is con-
sistent with quantum mechanics. Dirac proposed the
unified format i.e., Relativistic Quantum Theory,
which further led to the concept of ‘ Antimatter’.

2. Reappraisal of the views of Modern Physics

In general no theory should be considered as
final one. In‘order to aveid stagnancy and to main-
tain the progressive nature of ever developing Sci-
ence, it is essential that time to time without any
prejudice every theory should be considered for ap-
praisal of its junisdiction, its logical base, merits and
demerits. In this case to start woth first we mist en-
quire the state of knowledge regarding the matter
and light (radiation) prevailed at the begining of 20*
century which has formed the basis for further in-
vestigation by by Planck and Einstein. The infer-
ences drawn on the basis of classical physics about
the matter and radiation were :

(1) that the matter is composed of atoms of vari-
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ous elements, where every atom possessed a heavy
positively charged nucleus along with orbiting elec-
trons, the electron as an elementary particle, which
posses nagative elemental charge of definite mass;
and-

(11) that the light (radiation)is an electromagnetic
wave.

These inferences drawn from the classical phys-
ics have been accepted as such and have been used
to lay base for the modern physics: Before analyzing
SpecialTheory of Relativity and photoelectric effect,
it is worth to acquaint ourselves first the views of
Indian Oriental Physics and then to consider the prob-
able structure of electron and photon as well.

3. The Indian Oriental Physics (1 to 6) and its rel-
evance to Modern Physics

The modern science has started from the eight-
eenth century and has gained a shape in the twenti-
eth centuary leaving unsolved problems for this next
millennium. In reference to ancient India Indians
were using proper units to measure the fundamental
physical quantities which must have been used to
mystery of Nature. It will be interesting to note that
the laws of mechanics and gravitation, electrical
charges,were well known to them. There were so-
phisticated instruments like spectrometer which they
have at least used to measure the solar radiation
and applied for the spectral classification as it is done
in asrrophysics. They were knowing the method of
preparation and properties of the material used for
infrared spectroscopy which is novel (Deokaran
Award from Indian Glass and Ceramic Society,
Kolkata, 2002). Note that the references 7 to 9 from
Amsu Bodhini and presently owing to its importance
we will give few details which are as follows

From the library of Oriental Institute, Vadodara
(Baroda) a rare work of Maharshi Bharadvaja titled
‘Amsu Bodhini’ with a commentary of Bodhananda
was received. In the introductory passages, it is said
that in the original text of Baharadvaja, the aphorisms
of ‘Amsu Bodhini’ are divided into twelve chapter
having one thousand sections. In order make it under-
standable, Bodhananda wrote a commentaty on it.
Actually the available text is the first chapter of the
work, having commentary over the first fifty apho-
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risms of Maharshi Bharadvja. The title of this chap-
ter is ‘Srstyadhikarah’i.e., ‘The Evolution of the
Universe’. As one goes through the literature, he/she
finds that this commentary appears describing the
details of evolution of universe right from the big-
bang to sun of our solar system. A short summary is
as follows:

Srstyadhikarah begins with the following first
aphorism (safra) of Maharshi Bharadvaja

Atha kalpasrstiratmatvat suryena. Am. Bo.
Adhyaya I Sutra 1.
galaxy (kalpa) begins from Sun just similar to the
formation of galaxies has initiated from paramatma
(Primal-atom).

Tatsrstirasangacciceaityabhyamurna nadhivat.
Am. Bo. Adhyaya I Sutra 2.

As the spider (Basis-adhistana) that is the Pri-
mal-atom (Paramatma), as the creator of innumer-
able galaxies with the material of low energy dinsity
quanta (upadana-Caityasakti-muons) isolating high
density energy quanta as material and instrument
(nimitia-cicchakti-quarks & anti-quarks) from-its
own spinneret (nabhi), i.e., high density energy
quanta weaves its web the Universe consisting of
myriads of galaxies keeping itself confind within and
keeps no attachment (asangatvena).

Tasyamyadisatspandanamagnisomabhyam-
taccaityasaktiriti. Am. Bo. Adhyaya I Sutra 3.

Due to revolutions of low energy dinsity quanta
about cicchakti (rasyam), a small disturbance

(isatspandana) evolves agni and soma which is
known as caityasakti (muons- and ).

ladvegotksepanattatsambhavastasya dvipavat.
Am. Bo. Adhyaya I Sutra 4. Bodhananda vrtti :

Cillinapratibimbamsuprakasamsa matah param
Balagrasatabhagasya dasuikamsa pramanata
Kramatsuranamargenakarsayantisvabhatah
Pascattacchaktisamyuktastegnisomiyamandalam.
Pravisantyativegena svanidamiva pksinah

latratyagnisomasaektidvayam vyapya dvidha
kramat. 13-16. :
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The revolution of expelled agni-somasakti
(muons) around the inner globe of bimba and
pratibimba (probably the quarks and anti-quarks)

“which in turn may set a strong magnetic field about

an axis passing through its centre. This may make a
path of creation (suranamarga) of circular cross-sec-
tion of radius = (Balagra/1000)=2.54x10-7 cm
through which pratibimba enters into the envelop-
ing shell of caityasakti separating it into agni and
soma (muons- and ) and gets itself sandwiched
within.
Bhavatyasyamtrigunasamyaccitpratibim-
bakarsanavadekonavimsnnyayen.
Am. Bo. Adhyaya I Sitra 5.

Thus we find _that in the body of the Primal-
atom (paramatma) now the globe of bimba gets
centered itself within pratibimba trapped shell. This
shell is termed as maya

Tatsamyog adantyantabhramanastadgunanam
Am BoAdhyaya I Sutra 6.

Under these circumstances the speeds of agni
and soma are further gets increased.

Tasmatta cchaktisammelanam parasparame-
kadasanyayena. Am. Bo. Adhyaya I Sutra 7.

Yasminnatyantavegastasminyaryostadatmyat-
svasaktyapakarsnam. syaccitrakavat. Svatah siddha
nyayasuatram-1I

Saktayoranyonyakarsanadavaranadvayam
Prakasasya tasmadrudra iti.

Am. Bo. Adhyaya I Sutra 8.

These aphorisms states that due to intermingled
interactions between muons and anti-particles,
muons decay into swo types of dhvantas, first as
kancuka-dhvanta and the next tama-dhvanta which
now offer coverings (avarana) to anti-particles. Anti-
particles, when are trapped between two dhvantas,
they are termed as ‘Rudra’. Beginning from the in-
tervening covering between bimba and pratibimba
is termed as safvavarana-dhvanta and the outer to
pratibimba as tamavarapna-dhvanta. These
satvavarana and tamavarana dhvantas are conjectured
as positron and electron plasmas and this is verifi-
able since Sutra-10 clearly states that
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Dhvantadvayasamyoge citsanidhyat traivi-
dhyam. tamasah.

Am. Bo. Adhyaya I Sutra 0.

Further these two dhvantas being close to high
energy density particles interact of assimilate with
each other and give rise to three kinds of tama i.e,
infrared, visible and ultraviolet electromagnetic
radiations. This suggests that satvavarana and
tamavarana dhvantas should be conjectured as posi-
tron and electron respectively.

These views of oriental physics needs theoreti-
cal and experimental base. These views do not seem
to fall exactly along the views of modern physics
and that is why we want to investigate the investi-
gate the structure of electron and photon.

4. Probable structure of electron and Special
Theory of Relativity

The set of equations of Lorentz transformation
was used by Larmor to explain the null result of the
Michelson-Morley experiment, in his Aether and
Matter, pp.174 to (Cambridge University Press, New
York, 1900). Later the out come of the Michelsin-
Morley experiment as a new principle as that the
speed of light (electromagnetic radiation) is inde-
pendent of the motion of; the light source or receiver
formed the basis for the search of the equations of
transformation for a frame of reference. These lead
scientists to consider in two ways.«(i) Lorentz con-
sidered a light wave spreading out from a point
source at the origin in a reference frame. The space
being attributed with the properties i €/, it is isotropic
and homogeneous in nature, the wave front (surface
of equal phase) will be a sphere. But according to
new principle the wave front must also be a sphere
when viewed in another reference frame which is in
uniform motion with respect to the source. (i) While
as the bodies are peceived in Nature by light signals
Einstein tried to resolve the problem, adhering to
the principle of equivalence and the constancy of
the velocity of light resulting to the same Loren equa-
tions of transformation for a frame of reference mov-
ing uniformly relative to the other frame of refer-
ence. These equations do not concern with the intrisic
nature of the objects. Even an electron which has
charge and the spin both, how does vary in mass
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while it is under relative motion? What happens to
its structure? These are the questions which remains
unsolved.

If the electron (Reg.10) is a charged body - a
sphere, the charge on its various parts should repel
each other, and the sphere musst expand till it blows
off. To retain its shape, there must be some mecha-
nism. It is the spin. Electrodynamics teaches us that
a circulating charge produces a magnetic field along
its axis. Now a play between the spinning charge
and this induced magnetic field may be imagined to
provide a dynamic equilibrium between the oppos-
ing forces and hence the stability of the shape and
size of electron. Therefore, instrinsically an electron
is not only a charge but it is also a tiny magnetic
dipole as well. For the electron to be dynamically
stable it should posses’ spin angular momentum and
contain certain amount of electromagnetic energy
and further we have seen that this energy appears as
the inertial mass.

Consider an electron of mass m and as an elec-
tronic charge e smeared over on a spherical surface
of radius r, and say spinning with the average pe-
ripheral velocity v=2nr/ T, about X-axis as shown
in tge Figure 1. This spin motion of time period T
will generate a magnetic field

H= g (1)2t =t ev./4x1’)

along the X-axis which in turn due to electro-
magnetic interactions of magnrtic field with the
charge will keep the electronic spin motion sus-
tained. In this case the Lorentz force will act as the
centripetal force equal to He v_ which in turn must

be equal to centripetal force m,v */r . Equating these
two we get

= 2 2 e 2
Hev=m v?r or(uev/4n ) i M
The electrostatic enrgy is given by:
B¢ [dne T =n. ¢
Obviously for this model the electronic mass
appears as the equivalent mass to its net electrostatic
energy, concluding that the electron the ultimate par-

ticle of electricity, has no mass in the material sense.
Its mass is purely electrical.

Thus in this view and in accordance to
J.J. Thomson as well, an electron possesses mass
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solely by virtue of its electric charge and has no
mass in the material sense. It is seen that there is the
structural change of a spherical shell of electronic
charge, when it is at rest to an ellipsodial shell of the
same charge moving with a uniform velocity v and
it has been shown that the mass possessed by the
electron in the frame of reference in which it is at
rest gets increased in a natural way in the frame of
reference in which the electron is moving with an
uniform velocity. This relation is exactly the same
as we get by the relativistic formula for the variation
of mass as given below:

m =m.[(1-vic)”

More over for this model so for the contraction
in the radius of the charge sphere is ¢oncerned, it is
perpendiculat to the directionof motion. The theory
of relativity derives .the same relation gor the varia-
tion of mass. In the relativistic formula the contrac-
tion takes place only in the direction of motion as in
this case a sphere is carried by an observer in mo-
tion it will appear as a ellipsoid for an observer at
rest with its minor axis aling the direction go the
motion, where the structure of the particle is in no-
way considered.

This very conclusion of Special Theory of Rela-
tivity bans entrance of even fast moving electron into
the nucleus, B-particles (fast moving electrons) are
ejected from the nuclei, but can not stay inside. It
appears that this part of Special Theory of Relativ-
ity needs a fresh unprejudiced thinking.
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5. Probable Structure of Photon and Photoelectric
Effect

Plank later Einstein in the begining of twenti-
eth century withiout questioning that whether light
(radiation) is really electromagnetic wave or not,
crowned the light by dual nature, whereas our in-
vestigation probably clearly confirms that light con-
sists of photon where photons are oscillators formed
by pairs of electron and positron which will be de-
scribed in this section.

From the experimental evidences, (i) the con-
version of a particle and its antiparticle into radia-
tion called annihilation radiation on collision, which
occurs when an electron and positron collide result-
ing to give the annihilation rediation, which con-
sists of two photons of gamma radiation with each
of energy 0.511 MeV and (ii) the pair production
i.e., the formatien of positron and electron from a
photon. It occurs when an high energetic gamma
ray photon (>1.02 MeV) passes close to an atomic
nucleus. In fact the afore said facts are suffcient to
consider a photon as vibrating electron-positron pair
and it seems that such a mechanism.is possible in
which the mass of this system vanishes in mechani-
cal sense, and it remains only as the carrier of elec-
tromagnetic energy.

Let us consider a collision of a positron and an
electron. Before the collision took place, they were
far apart and heading towards one another with high
velocities. As the hollow shells of positron and elec-
tron approach closer and closer the potential energy
of each particle will decrease at cost of the intrinsic
electrical energy E=e’/4n e, r, = mg?, of them, till
they approach a distance z so that the loss in their
potential energy equals to their energies of these col-
liding particles, which may be supposed as the la-
tent energy needed for the formation of a photon.As
we know that the electrical energy manifests itself
as the mass, for this system the rest mass will be-
come zero.It is natural to assume that the spherical
shell of radius r_, of the electron and positron at rest
begins to shape into ellipsoidal form as they approach
one another till at the limiting position, where they
may. form a shape of spinning discs of radius r_each.

If we assume that the volume of a proton repre-
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sents that of an elemental charge when it is fully
compact and has no void within then the thickness t
of such a disc may be easily estimated. Considering
the volume of such a disc and that of the volume of
the proton are equal one may calculate it as follows:

The thickness of the disc= {(4n/3) £oyime =
/5, _

+e

If we assume that the volume of a proton repre-
sents that of an elemental charge when it is fully
compact and has no void within. :

For the equllibrium between the force of attrac-
tion and that of repulsion acting between two discs
of opposite electronic charges spinning in the same
sense, which may also account the spin value 1 for a
photon, may be considered as two current loops hav-
ing currents in opposite sense, repelling each other.
The force of repulsion will be given by(213-214,
D.N. Vasudeo, Electicity and Magnetism):

F=(2pi i/z) 2= L)=(4% )(cHne, 7).
Since i, =1, = ec/2m r,_ and as the charge discs

have no mass in mechanical sense, the peripheral
velocity may be taken as ¢ and p = /g ¢

If at a distance z, there is equilibrium between
the force of attraction of elemental charges and the
repulsive force arising due to current loops havmg
currents in opposite directions, then

&’/4ne 2’ = (4r,) (¢/4ne z)] orz= r /e

As the pair of the positron-electron only suc-
ceeds to approach to a distance d=r, (/4 the pair trans-
forms their net electrostatic energy mto latent intrin-
sic energy equivalent to (2m c?) to form a photon, as
if the positive and negative elemental charges will
get localized into the respective disc geometry. This
may be considered as equilibrium or rest position of
the positive and negative elemental charges.

If the latent energy or the energy of formation
of a photon be E* then E*=2(e? /4nt £1 )~ Imec
and the force of attraction acting between the posi-
tive and negative elemental charges at z=(r ,/4) may
be considered as centripetal force given by the ex-
pression:

Centripetal force = e/4m € 2 =8X2(e*/4me r, )(1/r,)

=2m ¢/ (r,/8), which is in mechanical
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sense equal to the centrifugal force.

Thus the elemental charges keep rotating with
velocity ¢, on a circular path of radius (r,/8), the
centre being located at the mean pisition of the posi-
tive and negative elemental charges. For such a sys-
tem of a pair of alike spinning discs of opposite el-
emental charges separated by the distance r, J4, of
latent energy (2m c?) forming a photon may be con-
sidered as a system of zero rest mass to travel by
itself with the velocity of light ¢ in space.

Now it may be assumed that these discs, which
are formed of elemental electrical charge fluids, will
have bulges somewhat similar to that of the large
drops of mercury on glass plates. In this case the
bulge will have two radii of curvatures, one i tin
the plane parallel to that of the disc and the other
say, ‘a’ normal to it, which may be estimated as fol-
lows:

Surface tension T of the electrical fluid, which
may also be considered as equivalent to surface en-
ergy per unit area of the free surface of an electronic
sphere of radius r,_ and that will be given by

T=(e"4ner, )/ 4nr 2= (e/16n g 1 7).

To know the excess pressure inside the bulge of
the disc, let us imagine that the electrical charge
within the curved surface of the disc exerts the me-
chanical force per unit area (pressure) on the afore-
said surface. This pressure will be equal to o/e,,
where is the charge density. The curved surface
bounding the charge e may be taken nearly equal to
2n 1,21 / 10, then the excess pressure p will be
given by ~

p=(100e*/16n° ¢, 1, =T (1/r, + 1/a), since the
radii of curvatures are r, and ‘a’. Substltutlng the
value of T=(e?/16n g r j) we get

p=0?/g (100e%16m> gL, )-(e/16m* g, r.)(1/r, +1/a)
Thereforea=r_/99

[For an electron i.e., an hollow sphere of laminar
electronic charge of two free surfaces the charge
density 0 = (e4/n 1, ) + (e/dn r, ), therefore p=0¥
8—(62/41t28 S —(e2/16n E r e T T

£

Thus the section of the bulge normal to the plane
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of the discs will be elliptical one with its major axis
as (r, /10) along the thickness and the minor axis as
(r,/99) in the central plane, which implies that the
surface tension reduces the redius r_ of the disc, as
we move from the central plane towards either of
the outer planes forming the disc. The ‘averege ra-
dius r, ' may be estimated as follows :

The equation of elliptical bulge will be x* /(r, /
10)* +y* /(r, /99)* =1. If x_ is the average distance of
the centre of the semi elhpncal part of the bulge the
moment the area of semi- elhpse{n(rﬁ/ 10)(r, /99)/
2} must be equal to the integral y dx.x through thr
limits x=0 to (r,/99). Thus we get :

{n(r,/10) (r,/99)/2} x = ydx.x= r,.’/3x99x99x10,
orx =2.14335009 X 107 r,_
Thus the‘average radius TR T S 0.9978565r,,

mm :

‘;.

///////,

ym*mxyﬂf

/:/Ifﬂ// J/////II////‘ b "//,

Further if these charges are allowed to displace
by a distance y (very small compared to r,) from
their mean position equally on the either sides the
forces of attraction and repulsion will be given by :

The force of attraction elemental charges =
-€* /4m g (z+2y)*

And the force of repulsion of elemental
charges=

(4/1,) €/ An g (z+2y)

Thus the net force on the system =

(4/1,)e* | 4m g (z+2y) -e/4Am e, (z42y)°

= - {e¥/4n ¢, (z+2y)*} (8y/r,)=-{128 e’/4n g,

1 ) iy=(B%ch (dzy/dtz)

or (d%y/dt?) = - (¢/E*) {128 e”/4m ¢ 1 2.y,

where E* is the energy of the oscilla{ing Sys-
tem. Here we find that force is propotional to the

7//}5%

Lty )
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displacement, which may set the simple harmonic
motions in the system. The periodic time and hence
the frequency v* of the vibration may be given by

4w v =(c/E*) (128 /An'e 1. ).
or E*=(c¥4n* v*?) (128 e¥/4n s°_r+e3)
= {(128 /16T c,r,3) *}. v*.
=h. v¥, 3
where h may be identified as the Plank’s con-
stant as we find that the energy of this oscillator is

proportional to its frequency, where the magnitude
of the proportionality constant h is given by
h={(128c I E£ T YA ).

Since the disc edges have semi-elliptical shapes,

we have determined the ‘average radius r,’ of the

discs is 0.9978565 of r,_, and we also know that the

equilibrium distance is r,_/4 and the thickness of the

discs is r,_/5, the peripheral radius r* of the sphere,

(which envelops the whole photon-structure while
it 1s in rotational motion), may be given by :

' F=(0.99785651 ) +(r /83 f10)
= (0.9978565.1, ) + (r_/8 +r, /10)
=104634261%
Substituting for the circumference 2mr*= o8
we have
h=6.6244587 X 10* Js

(Note: If ‘average radius r, =0.9979481 r__ in
place of 0.9978565. r__ then r*? =1.0465255 0 then

h= {68.860032 e%c g5}=6.6261962 X103*]s
The standard value of h=6.626196 X 10** Js)

Thus as a_system of zero rest mass and may
rotate about an axis perpendicular to z-axis i.e., say
about x-axis, with the energies E*, which will pro-
duce a rotating electric field and may be described
as a rotating E vector in y-z plane, while the alike
spins will give rise to a mgnetic field and may be
considered as a rotating H vector too in y-z plane.
This two together may give rise to either a circu-
larly polarized or two mutually perpendicular plane
polarized electromagnetic disturbances and the sys-
tem itself may carry energy with the velocity of light
c in space. With all these attributes this system may
be considered as a photon which is really a particle
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and deceives as electromagnetic wave.

Therefore for the explanation of photoelectric
effect no such an arguments as ‘the energy of the
incident radiation is transferred in discrete amounts
(photons), each of magnitude (hv)’ is needed. It is
self evident that each photon absorbed will eject an
electron provided that the photon energy (hv) ex-
ceeds a certain value - the work function.
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A : 1 TR, 1 G Y F9 YT
9.22 1 AR, -2 T AR aguEg | |

9.27 1 TSR, 3 G| TSN qeeed TRBRIAT | |
9.33 1 A, 4 I TSR TUTRIcS el gqad | |
a1
free i YT aHa: | SRR RE S ET: |13

ST VTS A aTaa: | I RhH g =IaIaaeey | 13
7.29 ST TS HaufiTT: | TS Rhgd ST S THAI | 13-15 1|
1 3TEE: 5 G EER I MR e e N BBl C M G MEEE AR E N R AT
9.59 1 ==, 6 THII AT HURAg VA | |
1 3T, 7 G TSRS TSRy | |
11 SRS | R A TR A T YIS s VT e e |
9.65 1 3SR, 8 T TR TR e TE A b eE 3 | |
9.68 1 3G, 9 T TR g SN T Igaa a4 |
9.83 WaHgaagaq 118311 A=Y ithed s aRHATHgART Jesi | |
ITEA:, 10 I SeaHarT e Ifasd g |
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