Space-Time Time
@ Special relativity with Ralph Alpher, one of the creators of
the big bang.
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S pointed out by one of us,! various nuclear species
must have originated not as the result of an equilib-
rium corresponding to a certain temperature am[ dunﬂu),
but rather as a of a
process arrested by a rapid expansion and lelng of the
toodial mnbbam Amanedine bn ihie o wigpenn]
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‘We may remark at first that the building-up process was
apparently completed when the temperature of the neutron
gas was still rather high, since otherwise the observed
abundances would have been strongly affected by the
resonances in the region of the slow neutrons. According to
Hughes? the neutron capture cross sections of various
elements (for neutron energies of about 1 Mev) increase
exponentially with atomic number halfway up the periodic
system, remaining approximately constant for heavier
elements.

Using these cross sections, one finds by integrating
Eqs. (1) as shown in Fig. 1 that the relative abundances of
various nuclear species decrease rapidly for the lighter
elements and remain approximately constant for the ele-
ments heavier than silver. In order to fit the calculated
curve with the observed abundances® it is necessary to
assume the integral of p,d! during the building-up period is
equal to $X 104 g sec./em.

On the other hand, according to the relativistic theory of
the expanding universe! the density dependence on time is
given by p==10%/2. Since the integral of this expression
divergesat £ =0, it is necessary to assume that the building-
up process began at a certain time 4, satisfying the
relation:

@)

which gives us /=220 sec. and po==2.5 X 10° g sec. /cm?, This
result may have two meanings: (a) for the higher densities
existing prior to that time the temperature of the neutron
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Inconsistency in Mercury’s Orbit

@ Newton used solar gravitational attraction and calculus to
explain Kepler’s elliptical planetary orbits.

@ The orbit rotated (precessed) at an unexpected rate
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January 7, 1943

Dear Barbara:

| was very pleased with your kind letter. Until now | never
dreamed to be something like a hero. But since you have given
me the nomination, | feel that | am one. It’s like a man must feel
who has been elected by the people as President of the United
States.

Do not worry about your difficulties in Mathematics. | can
assure you mine are still greater.

Dr. Sarah Math 4140/5530: Differential Geometry



January 7, 1943

Dear Barbara:

| was very pleased with your kind letter. Until now | never
dreamed to be something like a hero. But since you have given
me the nomination, | feel that | am one. It’s like a man must feel
who has been elected by the people as President of the United
States.

Do not worry about your difficulties in Mathematics. | can
assure you mine are still greater.

Farces oF Narure

"FRANK! I THINK I'M CLOSE TO SOMETHING HERE/
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Imagine That
In the period between the publication of special relativity
(1905) and general relativity (1915) he took some time to
learn enough differential geometry to develop his ideas.
This apparently did not come easily to him, and involved a
lot of consultation with other people in Europe. He and
Levi-Civita were in very frequent communication for
example.

Spacetime curvature!
e ' S Something which
/ tracks us down!
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