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Dear Dr. Melikyan, 

Thank you for informing me of your decision and sharing the report of the Editorial Board Member (EBM).

I am surprised by your decision, given that the EBM says: 
"The second referee has argued...is not a valid critique.”; 
"The third referee has constructed... I tend to agree with the author.”; 
"I tend to side with the first referee...If the author thinks otherwise, then he should extend his argument with a clean 
calculation  involving a finite reservoir.”

The fact is, such a “clean calculation” was contained in the response I sent to referee A report of my PRL submission 
several weeks ago, attached. Its essence was also contained in my response to the PRB “first referee” but I guess it 
wasn’t very clear and the EBM did not appreciate it.

I reproduce the “clean calculation” below.
I would appreciate if in view of this you would reconsider your decision to conclude the scientific review of this manuscript, 
and have the EBM consider my “clean calculation” and consider whether or not it is appropiate to revise his 
recommendation.

Thank you for your consideration and I look forward to your response.

Jorge E. Hirsch

---------------------------------------------------
"Clean calculation":

Following common practice, I assumed the "reservoir" is substantially larger than the system only for simplicity, so I 
don't have to worry about how much its temperature changes. But there is no reason to do that. The system starts at 
temperature T1, the (finite) "reservoir" starts at temperature T2<T1, when they have reached thermal equilibrium they will 
both attain temperature T3, with T2<T3<T1. If the "reservoir” is large, T3 will be very close to T2, if not it will not, but it 
doesn't matter. The key point is that the value of T3 cannot depend on whether Joule heat was generated or not, by 
conservation of energy.

Let me prove it cleanly. Energy is a function of state. So the energy of the system at temperatures T1 and T3 are fixed, so 
are the energies of the "reservoir" at temperatures T2 and T3. The "system plus "reservoir"" is the universe, there is 
nothing else. So by conservation of energy 

Esys(T1)+Eres(T2)= Esys(T3)+Eres(T3)            (1)

If, by having the process go at different speed, with different Joule heat generated, the system plus reservoir 
would attain an equilibrium temperature T4, we would have by conservation of energy

Esys(T1)+Eres(T2)= Esys(T4)+Eres(T4)            (2)

Therefore combining (1) and (2),

Esys(T3)+Eres(T3)= Esys(T4)+Eres(T4)           (3)

hence from (3)

Esys(T3) - Esys(T4)= Eres(T4) - Eres(T3)           (4)

If T3 is not identical to T4, this equation ((4)) implies that either the system or the ‘reservoir’ have a negative heat capacity, 
right?
I.e. for example, if T3>T4 and the left side is positive, the right side is positive hence Eres(T3)- Eres(T4) is negative, 
hence the `reservoir' has negative heat capacity. But thermodynamic systems with negative heat capacity can’t exist.

Therefore, T3=T4. Therefore, system plus the (finite) 'reservoir' have to reach a unique final equilibrium temperature, 
independent of how much Joule heat is generated in the process. All the arguments in my paper apply to the system plus 
‘reservoir’ reaching a unique final temperature T3 with T2<T3<T1. Therefore the criticism of first referee is invalid.



‘reservoir’ reaching a unique final temperature T3 with T2<T3<T1. Therefore the criticism of first referee is invalid.
------------------------------------------------
 
response to PRL referee A submitted 11/7/2019 (contains “clean calculation” given above)

responsetorefer
eeAsec…rep.pdf

On Dec 4, 2019, at 17:33, prb@aps.org wrote:

Re: BG14421
   Thermodynamic inconsistency of the conventional theory of
   superconductivity
   by J. E. Hirsch

Dear Dr. Hirsch,

Your formal appeal of this manuscript has been evaluated by an
Editorial Board Member. The EBM advises us not to publish in
Physical Review B, and we accept this advice. Your appeal has been
considered, and our decision to reject is maintained. This concludes
the scientific review of your manuscript.

Yours sincerely,

Ashot Melikyan
Associate Editor
Physical Review B
Email: prb@aps.org
https://journals.aps.org/prb/

Physical Review Research is now open for submissions! As an
introductory promotion APS is waiving publication charges for all
articles received in 2019 and published in this new open access,
multidisciplinary journal.

https://journals.aps.org/prresearch
@PhysRevResearch on Twitter

----------------------------------------------------------------------
Report of the Editorial Board Member -- BG14421/Hirsch
----------------------------------------------------------------------

This manuscript reports theoretical considerations pointing to an 
inconsistency of the conventional theory of superconductivity. The 
author describes a Gedankenexperiment which involves the 
non-equilibrium cooling of a superconductor. The inconsistency 
consists in that the conventional theory, according to the author's 
opinion, predicts that the equilibrium state at the end of the process 
depends on the cooling rate during that process which is inconsistent 
with general thermodynamics. 

The manuscript has been reviewed by three referees, with two negative 
reports by the first referee and a negative report each by the second 
and third referee, together resulting in a rejection from PRB. The 
author has appealed against this decision. In the refereeing process, 
the critique was focused on different aspects of the author's ideas. 

After having studied the manuscript and the correspondence, my 
impressions are mixed. While I appreciate the author's thoughts and 
most of his replies to the referees, I think his argumentation is 
flawed. In this respect I tend to side with the first referee. 




