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An Incorrect Assumption. -Hirsch's rationale [1] relies on an assumption, dating back to London's interpretation [3] of the Meissner effect, that the thermodynamical state, characterising a superconductor of type I, submitted to a time-dependent magnetic field H(t), reaching eventually a constant value H(t f ) for t ≥ t f , would depend only on final temperature T (t f ) and field H(t f ) but would be conversely independent from the transient regime (t < t f ), characterised by dH dt (t < t f ) = 0 and (or) dT dt (t < t f ) = 0. As shown elsewhere [2,4], such a claim, which entails furthermore that the skin-depth is independent from the frequency ω and equal to λ L / √ 2 with λ L being London's length [START_REF] Tinkham | Introduction to Superconductivity[END_REF], would be indeed true [2], if the electrical conductivity of the material were infinite. However, since the ac conductivity was later measured to be finite, albeit much larger than the normal one, it was ascribed solely to normal electrons [START_REF] Tinkham | Introduction to Superconductivity[END_REF], while the superconducting ones were still believed to have infinite conductivity.

Unfortunately, this mainstream view has been disproved [START_REF] Szeftel | [END_REF], by showing on the basis of low-frequency susceptibility data [7][8][9][10], that the skin-depth was not equal to λ L / √ 2 but was rather diverging like 1/ √ ω for ω → 0, as seen in normal metals, and the conductivity, if ascribed to normal electrons, should be lower than the normal one, in contradiction with experiment. In conclusion, contrary to a long-standing fallacy, the final (t ≥ t f ) state in the Meissner effect does indeed depend [START_REF] Szeftel | [END_REF] on the whole transient (t < t f ) regime, due to irreversible consequences of finite ac conductivity. Since Hirsch's main argument [1] has been thereby rebutted, we could end our review at that point. But it is worth pursuing this subject, because the muddled discussion [1] of the Meissner and Joule effects need clarification.

Meissner effect. -Although Hirsch [1] has long favored an interpretation of the Meissner effect, based on quantum pressure [11], he suddenly embraces quite an unrelated explanation [2,4,[START_REF] Szeftel | [END_REF]. In this novel view, the Meissner effect is ascribed to the susceptibility χ, going from paramagnetic (χ n > 0) in the normal (T > T c ) state to diamagnetic (χ s < 0) in the superconducting (T < T c ) one (T c stands for the critical temperature). Despite H remaining constant allover the cooling process, the magnetic induction B is indeed altered at T c because of χ s -χ n = 0 ⇒ dB dt = 0, which gives rise, owing to the Faraday-Maxwell equation, to eddy currents flowing at the outer edge of the sample and screening H. Besides, due to the finite conductivity in the superconducting state [2], there is λ M >> λ L with λ M being the penetration depth of H.

Hirsch tries to apply [1] this argument for T < T c by ascribing dχ dt = 0 to dλL dT = 0 during the transient regime dT dt (t < t f ) = 0. However, such a claim runs afoul [2] at

χ(T < T c ) ∝ λL λM 2
, which could only depend upon T via the relaxation time [START_REF] Ashcroft | Solid State Physics[END_REF] of the electron kinetic energy, τ . Nevertheless, τ is very likely to be T independent at such low temperature, for which it is limited by residual impurities.

Joule effect. -Hirsch ascribes [1] the whole Joule heat released during the transient regime to eddy currents, carried by normal electrons. However their contribution is negligible because the ac conductivity of superconducting electrons can be larger than the normal one by 5 five orders of magnitude [9], which has been confirmed by analysing susceptibility data [START_REF] Szeftel | [END_REF].

The thermal balance, supposed to account [1] for T (t < t f ) in Eq.( 12), turns out to violate the first law of thermodynamics [START_REF] Landau | Statistical Physics[END_REF] in two respects

• the work, performed by the Faraday field and giving rise thereby to the eddy current, typical of the Meissner effect, has been overlooked. Strangely, a special emphasis is put on the sample being insulated from the magnet producing H, which is tantamount to violating Newton's law, since the conduction electrons, conveying the eddy current, turn out to be accelerated without any force exerted on them;

• only the heat, exchanged with an external reservoir, is considered [1], whereas that, released through the Joule effect, has been completely disregarded, although it plays a key role in Hirsch's argument.

Therefore the issue of the Joule effect taking place in superconductors should be clarified. As a matter of fact, the Joule power QJ = dQJ dt , released in a superconductor, has been shown elsewhere [START_REF] Szeftel | [END_REF] to comprise two contributions Q1 , Q2 ⇒ QJ = Q1 + Q2

• the usual one, warming up the sample, reads [START_REF] Szeftel | [END_REF] Q1 = j 2 s σs with j s , σ s standing for the density of the supercurrent and the finite conductivity, associated with superconducting electrons. It is also equal to the work, performed by the Faraday field, apart from a tiny contribution [15], corresponding to the reversible exchange between normal and superconducting electrons;

• the anomalous component equals [14] Q2 = j 2 s σJ with σ J < 0 characterising the anomalous Joule effect, typical of superconductors, and causing the sample to cool down. A simple experiment has been proposed [START_REF] Szeftel | [END_REF] to bring evidence for the anomalous Joule effect and to validate thereby a novel explanation of the persistent currents.

At last, it must be recalled that the specific heat of a superconductor depends [15] upon the current flowing through it, because the current modifies the respective concentrations of normal and superconducting electrons.

In summary, contrary to what is purported in ref. [1], the Meissner effect is found to depend upon the transient regime [2] and the Joule effect [START_REF] Szeftel | [END_REF] is seen to be consistent with the theory of the normal to superconducting transition [15] and the laws of thermodynamics [START_REF] Landau | Statistical Physics[END_REF]. * * * One of us (J.S.) is indebted to P.W. Anderson for providing encouragement.