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Erratum: Our Knowledge of the Atomic Constants F, N, m, and h in 1947,
and of Other Constants Derivable Therefrom

[Rev. Mod. Phys. 20, 82 (1948)]

J. W. M. DuMonp anp E. RicHArRD COHEN

E wish to correct an error which we have
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discovered in the values quoted in Table VIII,
pp- 106-107. The source of the error is in using an

incorrect “origin” value of %o for the computation of

hence

the least squares fitted value of the Planck constant
from the relation

The correct values are

ho=06.63430X 10?7 erg sec.
T=—15.93;

h=16.62373X1072 erg sec.

The least squares adjustment (i.e., the solution for

= ho(1++ Ty 10-).

the values xr, %y, %) was correctly carried out and

TaBLE VIIL. Least squares fitted values of the atomic constants.
(Essentially 1947 values corrected March 18, 1949, for a small numerical error.)

F Faraday 9649.640.7 e.m.u. equiv.™?! (chemical scale)
9652.240.7 e.m.u. equiv.™? (physical scale)
N Avogadro’s number (6.02354-0.0004) X 102 (chemical)
(6.025140.0004) X 102 (physical)
& Planck’s constant (6.6237-40.0011) X 10727 erg sec.
m  Electron mass (9.10554-0.0012) X 1028 ¢
¢ Electronic charge (4.80244-0.0005) X 1071° e.s.u.
(1.601994-0.00016) X 1072 e.m.u.
hfe (1.37926--0.00009) X 10717 erg sec. e.s.u.™?
e/m Specific electronic charge (1.759364-0.00018) X 107 e.m.u. g™*
(5.274140.0005) X 107 e.s.u. g1
h/m (7.27444-0.0007) cm? sec.™?
« Fine structure constant (7.29784-0.0004) X 1073
o? (5.3258-40.0005) X 105
1/a 137.027-0.007
I/(mc) Compton wave-length (2.426614-0.00025) X 1071 cm
(1/4mc)e/m Zeeman displacement per gauss (4.67034-0.0005) X 107% cm™ gauss™

ao="H/(4n’me?)
a =ao(1—a?)?
a)'= aO/Rm/RH

“First Bohr Radius”

Separation of electron and proton in the ground state of H*
Radius of the electron orbit, referred to center of mass for
normal H!

(0.529210--0.000028) X 10~ cm
(0.5291964-0.000028) X 108 cm

(0.5294844-0.000028) X 108 cm

(1/16)Rue? Doublet separation in hydrogen (0.3650764-0.000038) cm™!
o Stefan-Boltzmann constant (5.67164:0.0023) X 1075 erg cm™2 deg.™ sec.™!
c1=8whc First radiation constant (4.99045-4-0.0008) X 1071 erg cm
ca=hc/k Second radiation constant (1.43853+0.00019) cm deg.
Mmax]” Wien displacement law constant (0.2897284-0.000039) cm deg.
1= he/(4wm) Bohr magneton (0.92736-0.00017) X 1072 erg gauss™
(3k/N)* Multiplier of (Curie constant)? to give magnetic moment per
molecule (2.6219640.00017) X 10720 (erg mole deg.™)}
k/k Atomic specific heat constant=c,/c (4.798740.0007) X 1071 sec. deg.
p=mH*/H Reduced mass of electron in the hydrogen atom (9.10064-0.0012) X 10728 ¢
8x2m/h? Schrédinger constant for fixed nucleus (1.63866-0.00039) XX 1027 erg™! cm™2
8n?%u/h* Schriodinger constant for the hydrogen atom (1.63777240.00039) X 1027 erg™* cm™2
mN Atomic weight of the electron (5.484740.0006) X 10~ (chemical)
(5.48624-0.0006) X 10~* (physical)
H*/mN Ratio, proton mass to electron mass 1836.5740.20
Ao Wave-length associated with 1 ev (12394.84-0.9) X 1078 cm

Yo

vo

Eoy=e¢-108/c

k/e

E1= ke
vo=[2-108(e/m)

Frequency associated with 1 ev=103¢/(kc)

Wave number associated with 1 ev

Energy associated with 1 ev

Potential associated with unit frequency

Energy associated with unit wave number

Speed of 1 ev electron

Conversion factor from atomic mass units to Mev

(2.41856-0.00017) X 10 sec.™*
8067.9240.6 cm™
(1.601994-0.00016) X 10712 erg
(1.379264-0.00009) X 1017 e.s.u.
(1.985644-0.00032) X 10716 erg
(5.93188+4-0.00030) X 107 cm sec.™*
1 a.m.u.= (931.04=£0.07) Mev

mc® Energy equivalent of electron mass (0.5107940.00006) Mev
(Ro/F)1078 Energy associated with 1°K k= (0.86163-£0.00008) X 10~ ev
“Temperature” associated with 1 ev (11605.941.0)°K
#no Loschmidt’s number (2.6873140.00019) X 10t cm™2
Boltzmann’s constant (1.3803240.00011) X 10716 erg deg™
So Sakur-Tetrode constant So/Ro= —5.5721540.00037

So=(—46.32894-0.0038) X 107 erg mole™t deg.™*

Auxiliary constants used are the same as those previously published.
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652 J. W. M. DUMOND
only our final answers are affected. The correction
entails raising the value of %z quoted in our paper by
approximately 1 part in 22,000 and, therefore, affects
all of the computed values which involve %. Since the
relative error in our least squares value of % is 1.6X107%,
the correction in almost all cases is only of the order of
one-third to two-thirds the probable error quoted. In
only one instance, the Bohr radius (and its related
radii), is the effect of the correction outside the stated
probable error. (It must be remembered that probable
errors are computed by projections, onto the appro-
priate axes, of the ellipsoid of error rather than by the
more usual “propagation of errors.”)

The isometric consistency charts, Figs. 9 and 10 are,
nevertheless, correct, having been constructed from
the least squares values of «xr, a1, and xy which are
unaffected by our error.

AND E. R. COHEN

It should be definitely pointed out that this is by #no
means a re-evaluation of the constants and does not
include any new data, such as the calculation of « by
Bethe and Longmire,! the redetermination of /e from
the Duane-Hunt limit by Schwarz and Bearden,? or the
measurement of the wave-length of annihilation radia-
tion by DuMond, Lind, and Watson.® All these must
be considered in any evaluation of the constants which
claims to be up-to-date. Since a careful redetermination
of the Faraday is, we are informed, under way at the
National Bureau of Standards, we believe that a
re-evaluation of the situation should be postponed
until this result is available. The values given here are
no more than the corrected 1947 values.
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