PHYSICAL REVIEW

Letters to the Editor

UBLICATION of brief reports of important discoveries in

physics may be secured by addressing them to this department.

The closing date for this department is five weeks prior to the date of

issue. No proof will be sent to the authors. The Board of Editors does

not hold iiself responsible for the opinions expressed by the corre-

spondents. Communications should not exceed 600 words in length
and should be submitted in duplicate.

Temperature, Current, Magnetic Field Phase
Diagram of Superconductivity*

W. MEISSNER, F. SCHMEISSNER, AND H. MEISSNER

Kommission filr Tieftemperatureforschung, Bayerische Akademie der
Wissenschaften, Herrsching bei Miinchen, Germany

(Received March 30, 1953)

ENDELSSOHN, Squire, and Teasdale! conclude from their
measurements that the so-called “paramagnetic effect”
studied by us?? can be only a dynamical one. But the fluxmetric
recording made by us has shown* that the increased flux can be
maintained permanently if current, field, and temperature are
constant. The experiments of Mendelssohn et al. also agree with
our results concerning the minimum of current-strength necessary
to get a flux increase. Figure 1 gives the minimum of current as a
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FiG. 1. Minimum current as function of the longitudinal magnetic
field H for the Sn-sample used by Mendelssohn et al.

function of the longitudinal field for the Sn sample of Mendelssohn
et al. The crosses represent the values of current and field for the
beginning of the drop in the diagrams of Figs. 3, 4 and 5 of the
paper in question. It may be seen that the paramagnetic effect is
impossible for the observation represented in Figs. 3 and 5. In
the case of Fig. 4, a small increase may be expected from our
figure, if the right temperature is taken. Indeed, Fig. 4 shows a
small increase of the flux, but it is taken as an experimental error
by the authors. It should be taken into account that the tempera-
ture must be fixed to within about one thousandth of a degree to
gain the maximum flux increase.

Furthermore, the following may be mentioned: Mendelssohn
et al. intend to screen the magnetic field of the return lead of the
current by a lead tube. However, the screening current flows on
the inside of the lead tube in a direction opposite to that of the
primary current. On the outside of the tube we have a current
equal to the primary current, giving the same field on the outside
of the tube as the primary current would give without the lead
shield. It is best to use a tube containing the sample as the return
lead, as we have done.

1 Mendelssohn, Squire, and Teasdale, Phys. Rev. 87, 589 (1951).

2 Meissner, Schmei , and i , Z. Physik 130, 521, 529 (1951).

8 Meissner, Schmei , and Mei , Z. Physik 132, 529 (1952).
4 Reference 3, p. 531, lines 1 and 2.
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The Paramagnetic Effect in Superconductors
ToM S. TEASDALE* AND H. E. RORSCHACH, JR.

Rice Institute, Houston, Texas
(Received March 30, 1953)

N receiving the Letter of Meissner, Schmeissner, and
Meissner,! measurements were made in a region where their
note indicates that a large flux increase should be observed with
our apparatus. A temperature was chosen such that the super-
conducting transition occurred for I=11.5 amp, and H=35
oersteds. (See Fig. 1 of reference 1.) Two modifications of the
equipment described in our previous paper? were made: (1) fol-
lowing the suggestion of Meissner et al., a brass tube concentric
with the specimen was used as the return current lead; and (2)
the current supplies were obtained from a bank of Edison cells.
The first measurements indicate that the prediction of a flux
increase in reference 1 is correct.

Figure 1 shows the galvanometer deflections as a function of the
current in the sample. The temperature and external magnetic
field are held constant. The deflections of the ballistic galvan-
ometer (proportional to the flux in the tin) show a pronounced
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FIG. 1. Galvanometer deflection as a function of current in the specimen.
The coil is dropped from the tin to the lead section of the sample.

increase before the transition into the superconducting state. In
the immediate neighborhood of the peak in the curve, the gal-
vanometer shows spontaneous fluctuations of 5 to 10 mm. These
random deflections appear when the coil is held stationary around
the tin. They do not occur at other points of the curve. In appear-
ance they are similar to critical point fluctuations.

* Shell Oil Company Fellow.
! Meissner, Schmeissner, and Meissner, preceding Letter [Phys. Rev.

90, 709 (1953)]-

2 Mendelssohn, Squire, and Teasdale, Phys. ReV. 87, 589 (1952).

Annealing of Bombardment Damage in Solids
W. L. BrRowN, R. C. FLETCHER, AND S. MACHLUP

Bell Telephone Laboratories, Murray Hill, New Jersey
(Received April 1, 1953)

T has been found possible to obtain an analytical expression
for the annealing of isolated interstitial vacancy pairs, N,
which are presumably introduced by bombardment with particles
having energies just slightly higher than threshold. This expres-
sion is neither exponential nor hyperbolic as has been previously
suggested,? but is the sum of three different types of terms,
N=Nu+Nr+ N, as discussed below.
Under the influence of thermal excitation the interstitial will
jump to adjacent interstitial sites with an average jump time
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