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Physics:

Biology,
Biophysics:

Pioneering research on radio and microwave optics.

Discovery of millimetre-length electromagnetic waves.

Research of remote wireless signalling.

Invention of the first wireless detection device. He was the first to
use semiconductor junctions to detect radio signals.

2 years before Marconi, he gave a public demonstration of remote
wireless signalling and detection.

Invention of crescograph.

Experiments on plant response to various stimuli including sound,
wound, chemical agents and microwaves.

Electrical nature of transmission of various stimuli (rather than
chemical nature).

Similarity of organic and inorganic matter in response to stimuli.
Theory of ascent of sap in plants involving electromechanical
pulsations of living cells.
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The Saha Equation for a gas of single atomic species is generally written as:

3/2
(27m kT) I P 1
kT

Where, two ions, ‘4> (i.e. with i electrons removed) and “i+1”°, of the same element are
considered. The number densities of the two types of ions and free electrons are 77;,
n,., and 1, respectively. /4, is the ionization potential of state i (to reach state i+1),
ground to ground level. G, and G,, are respectively the partition function of the
ionization state i and i+1. ", is the mass of an electron. 7T is the temperature, Kk is
the Boltzmann constant and / is the Planck’s constant.
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140 Dr. M. N. Saha.

The equation of the reaction-isochore for calculating the equilibrium is*

T P V0 i
log-:a::-sP_ 2°3RT+210gT 6-5. (5)

Where « = fraction ionised, P = total pressure.
Calculations for the ionisation of Ca, Sr, Ba, Mg, Na, K, Rb, Cs, H, He,
will be found in the papers A and B.

4. Theory of Second-step Ionisation.

144 Dr. M. N. Saha.

neutral Ca-atoms is vanishingly small, we can put z+y = 1—e¢, where ¢ is a
small fraction. The equation (8) then takes the form

l)yﬂ =4 U2 é ) S = ’
log A=y @ty — "3RI w15 log T—6°5. (8")

# M. N. Saha, “ Jonisation in the Solar Chromosphere” (A), ¢ Phil. Mag.,” October,
1920 ; “Elements in the Sun” (B), December, 1920 ; “ On the Temperature-Radiation of
Gasges” (C), February, 1921 ; “On Electron-Chemistry and its Application to Problems
of Radiation and Astrophysies” (D), ¢ Journ. Ind. Ast. Soc.,” July, 1920.
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The Bose-Einstein Statistics determines the statistical distribution of indistinguishable
bosons over energy states at thermal equilibrium.

Lol 8i
(et ey aral i

Where, € > I, N, is the number of particles in an energy state i, &, is the
degeneracy of state i, £; is the energy of the i-th state, X is the chemical potential, k is
the Boltzmann constant and 7 is the absolute temperature.

The Bose-Einstein statistics is applicable when quantum effects are important; like the
Fermi-Dirac statistics (applicable to fermions), the Bose-Einstein statistics reduces to
the classical Maxwell-Boltzmann statistics at high temperature or low concentration.
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welche Gleichung Plancks Formel dquivalent ist.
(Ubersetzt von A. Einstein.)

‘Anmerkung des Ubersetzers. Boses Ableitung der Planck-
schen Formel bedeutet nach meiner Meinung einen wichtigen Fortschritt.
Die hier benutzte Methode liefert auch die Quantentheorie des idealen
Gases, wie ich an anderer Stelle austithren will.
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Nobel Prize in Physics 1930.

"IF we assume that the X-ray scattering of the 'unmodified' type observed by Prof. Compton
corresponds to the normal or average state of the atoms and molecules, while the 'modified'
scattering of altered wave-length corresponds to their fluctuations from that state, it would
follow that we should expect also in the case of ordinary light two types of scattering, one
determined by the normal optical properties of the atoms or molecules, and another
representing the effect of their fluctuations from their normal state. It accordingly becomes
necessary to test whether this is actually the case. The experiments we have made have
confirmed this anticipation, and shown that in every case in which light is scattered by the
molecules in dust-free liquids or gases, the diffuse radiation of the ordinary kind, having the
same wave-length as the incident beam, is accompanied by a modified scattered radiation of
degraded frequency.

The new type of light scattering discovered by us naturally requires very powerful
illumination for its observation. In our experiments, a beam of sunlight was converged
successively by a telescope objective of 18 cm. aperture and 230 cm focal length, and by a
second lens was placed the scattering material, which is either a liquid (carefully purified by
repeated distillation in vacuo) or its dust-free vapour. To detect the presence of a modified
scattered radiation, the method of complementary light-filters was used. A blue-violet filter,
when coupled with a yellow-green filter and placed in the incident light, completely
extinguished the track of the light through the liquid or vapour. The reappearance of the track
when the yellow filter is transferred to a place between it and the observer's eye is proof of
the existence of a modified scattered radiation. Spectroscopic confirmation is also available.

Some sixty different common liquids have been examined in this way, and every one of
them showed the effect in greater or less degree. That the effect is a true scattering, and
secondly by its polarisation, which is in many cases quire strong and comparable with the
polarisation of the ordinary scattering. The investigation is naturally much more difficult in
the case of gases and vapours, owing to the excessive feebleness of the effect. Nevertheless,
when the vapour is of sufficient density, for example with ether or amylene, the modified
scattering is readily demonstrable.

210 Bowbazar Street
Calcutta, India
Feb, 16"
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©Abhijit Guha

...... This article is under development.
The article will be expanded and enhanced in future.

Personal Homepage of Abhijit Guha PhD (Cambridge)
http://www.facweb.iitkgp.ernet.in/~aguha/
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