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Respected Sir, I have ventured to send you the

accompanying article for your perusal and

opinion. I am anxious to know what you think of

it. You will see that I have tried to deduce the

coefficient 8π ν2/c3 in Planck's Law independent

of classical electrodynamics, only assuming that

the ultimate elementary region in the phase-

space has the content h3. I do not know sufficient

German to translate the paper. If you think the

paper worth publication I shall be grateful if you

arrange for its publication in Zeitschrift für

Physik. Though a complete stranger to you, I do

not feel any hesitation in making such a request.

Because we are all your pupils though profiting

only by your teachings through your writings. I

do not know whether you still remember that

somebody from Calcutta asked your permission

to translate your papers on Relativity in English.

You acceded to the request. The book has since

been published. I was the one who translated

your paper on Generalised Relativity.

Planck’s law and hypothesis 

of light quanta, 

S. N. Bose, 1924

Bose’s original approach struck Einstein
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Bose's interpretation is now called Bose-Einstein statistics

Bose-Einstein Condensation

The class of particles that obey Bose–Einstein

statistics, Bosons, was named after Bose, by

Paul Dirac

Professor S. N. Bose came up with some difficulty, while

teaching Planck’s theory of radiation, and reached a

conclusion that Maxwell-Boltzman statistics is inadequate

to describe quantum statistics .



A survey probing respondents’ views on various foundational

issues in quantum mechanics was created by Schlosshauer, Kofler,

and Zeilinger and then given to 33 participants at a quantum

foundations conference. The participants completed a

questionnaire containing 16 multiple-choice questions probing

opinions on quantum- foundational issues. Participants included

physicists, philosophers, and mathematicians.
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Classical Moment Problem

N.J. Akhiezer, The Classical Moment Problem, Hofuer Publishing Co., (1965)

J.A Sholat and J.D. Tamarkin, The problem of moments, AMS (1943)

Addresses the issue of finding a probability distribution

given a set of moments.

Brings forth the fact

A given sequence of real numbers qualifies to be moment sequence of a

legitimate probability distribution if and only if the associated moment

matrix is positive.

Existence of joint probability distribution Moment matrix is positive
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Classical  Moment 

problem 

Moment 

Inversion

Moment 

Matrix 

Positivity

Are the 

probabilities 

moment 

determinate?

Is the given 

sequence of 

“moments” admit 

legitimate

probabilities?

H. S. Karthik, H. Katiyar, A. Shukla, T. S. Mahesh, A. R. Usha Devi and A. K. Rajagopal, Phys. Rev. A 87, 052118 (2013).
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Non-joint measurability of physical observables gets

traced back to Heisenberg's uncertainty principle

and Bohr's notion of complementarity. These early

studies imprinted that not all quantum measurements

which can be carried out jointly. It is in this sense

that they are incompatible/non-jointly measurable.

Sharp and unsharp measurements

✓ Joint measurability of observables ensures 

joint probabilities  
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fuzziness             GPT QM Classical

scale
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classical

quantum

GPT
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• Think of G as a common measurement device with 

four LEDs (corresponding to four outcomes);  two of 

the LEDs correspond to the measurement outcome +𝟏
for  the binary POVMs  𝑬𝟏 and similarly for 𝑬𝟐.

𝐺(1, −1) 𝐺(−1,−1)

𝐺(1,1) 𝐺(−1,1)

𝑬𝟏 (+1)

𝑬𝟐(+𝟏)
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Steering   implies  both  entanglement  and 

incompatible measurements  at  Bob’s end

But Bell non-locality and joint measurability  not synonymous       

(except in the N=4 CHSH case). 
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Connection between joint measurability and time-like steering  in 

single system is discussed in  

• H. S. Karthik, J. Prabhu Tej, A. R. Usha Devi, and A. K. Rajagopal, 

J. Opt. Soc. Am. B. 32, A34 (2015) 

• M. Pusey, J. Opt. Soc. Am. B. 32, A56 (2015).
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Trusted devices

Alice Bob

Alice Bob

Bob cannot trust Alice! Verifies if a ‘steering inequality’ is violated.

DMQM2014, Bangalore, 22 October 2014 
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