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c Two views of time

@ The dynamic or ‘passage’ view
@ The ‘static’ or block view

© Eddington’s Challenge

© Why it matters

«40>» «F> «=Z)>» « ) = Q>



Two views of time

The dynamic or ‘passage’ view
The ‘static’ or block view

CONVENTIONAL VIEW: Only the present is real

BLOCK UNIVERSE: All times are equally real

[Images: Scientific American/Bryan Christie Design]
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The ‘static’ or block view
The dynamic or ‘passage’ view
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The dynamic or ‘passage’ view
The ‘static’ or block view
The dynamic or ‘passage’ view

This view treats one or more of these three

elements as objectively real (even if missing
from current physics):

CONVENTIONAL VIEW: Onlythe present is real
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The dynamic or ‘passage’ view
The ‘static’ or block view
The dynamic or ‘passage’ view

This view treats one or more of these three

elements as objectively real (even if missing
from current physics):

@ A distinguished present moment.

CONVENTIONAL VIEW: Onlythe present is real
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The dynamic or ‘passage’ view
The ‘static’ or block view
The dynamic or ‘passage’ view

This view treats one or more of these three

elements as objectively real (even if missing
from current physics):

@ A distinguished present moment.

@ An objective ‘flow’ of time
(‘becoming’).
CONVENTIONAL VIEW: Onlythe present is real
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The dynamic or ‘passage’ view
The ‘static’ or block view

The dynamic or ‘passage’ view

This view treats one or more of these three
elements as objectively real (even if missing
from current physics):
@ A distinguished present moment.
@ An objective ‘flow’ of time
(‘becoming’).

© An objective direction of time.

CONVENTIONAL VIEW: Onlythe present is real
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The dynamic or ‘passage’ view
The ‘static’ or block view

The dynamic or ‘passage’ view

This view treats one or more of these three
elements as objectively real (even if missing
from current physics):

@ A distinguished present moment.

@ An objective ‘flow’ of time
(‘becoming’).

© An objective direction of time.

CONVENTIONAL VIEW: Onlythe present is real Thls iS Said tO be a minority VieW among
physicists, but it has had — and still has —
some distinguished champions.
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The dynamic or ‘passage’ view
The ‘static’ or block view
The ‘static’ or block view

@ Regards time as simply one

dimension in a 4D ‘block’.

BLOCK UNIVERSE: All times are equally real
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The dynamic or ‘passage’ view
The ‘static’ or block view

The ‘static’ or block view

@ Regards time as simply one
dimension in a 4D ‘block’.

@ Rejects all three distinct elements
of (what it regards as) the
‘subjective’ view of time

BLOCK UNIVERSE: All times are equally real
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The dynamic or ‘passage’ view
The ‘static’ or block view

The ‘static’ or block view

@ Regards time as simply one
dimension in a 4D ‘block’.

@ Rejects all three distinct elements
of (what it regards as) the
‘subjective’ view of time — as in
these famous remarks . ..

BLOCK UNIVERSE: All times are equally real
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Two views of time
Eddington’s Challenge
Why it matters

1. Einstein: No privileged present

The dynamic or ‘passage’ view
The ‘static’ or block view
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isclcsloiiting The dynamic or ‘passage’ view
Eddington’s Challenge . s 5
o The ‘static’ or block view
Why it matters

1. Einstein: No privileged present

“For we convinced physicists, the
distinction between past, present,
and future is only an illusion,
albeit a persistent one.”

— Einstein, Letter to the family of Michele Besso,
1955.

Einstein & Besso.
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Two views of time
Eddington’s Challenge
Why it matters

2. Weyl: No objective passage

The dynamic or ‘passage’ view
The ‘static’ or block view
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Two views of time
Eddington’s Challenge
Why it matters

2. Weyl: No objective passage

The dynamic or ‘passage’ view
The ‘static’ or block view

“The objective world simply is, it
does not happen.
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Two views of time
Eddington’s Challenge
Why it matters

2. Weyl: No objective passage

The dynamic or ‘passage’ view
The ‘static’ or block view

“The objective world simply is, it
does not happen. Only to the
gaze of my consciousness,
crawling upward along the life
line of my body, does a section
of this world come to life as a
fleeting image in space which
continuously changes in time.”
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Two views of time
Eddington’s Challenge
Why it matters

2. Weyl: No objective passage

The dynamic or ‘passage’ view
The ‘static’ or block view

“The objective world simply is, it
does not happen. Only to the
gaze of my consciousness,
crawling upward along the life
line of my body, does a section
of this world come to life as a
fleeting image in space which
continuously changes in time.”

— Hermann Weyl, Philosophy of Mathematics
and Natural Science, 1949.
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Two views of time
Eddington’s Challenge
Why it matters

A word from the poets

The dynamic or ‘passage’ view
The ‘static’ or block view
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Two views of time
Eddington’s Challenge
Why it matters

A word from the poets

The dynamic or ‘passage’ view
The ‘static’ or block view

TIME goes, you say? Ah no!
Alas, Time stays, we go.
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Two views of time
Eddington’s Challenge
Why it matters

A word from the poets

The dynamic or ‘passage’ view
The ‘static’ or block view

TIME goes, you say? Ah no!
Alas, Time stays, we go.

Ours is the eyes’ deceit

Of men whose flying feet

Lead through some landscape low;
We pass, and think we see

The earth’s fixed surface flee:—
Alas, Time stays,—we go!

— Austin Dobson, ‘The Paradox of Time', 1875.
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Two views of time
Eddington’s Challenge
Why it matters

The dynamic or ‘passage’ view
The ‘static’ or block view

“Scant space have we for Art’s delays”
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Two views of time
Eddington’s Challenge
Why it matters

The dynamic or ‘passage’ view
The ‘static’ or block view

“Scant space have we for Art’s delays”

WITH slower pen men used to write,
Of old, when ‘letters’ were ‘polite’;

— ‘On the Hurry of This Time’, 1885.
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ol f i The dynamic or ‘passage’ view
Eddington’s Challenge . s 5
p The ‘static’ or block view
Why it matters

“Scant space have we for Art’s delays”

WITH slower pen men used to write,
Of old, when ‘letters’ were ‘polite’;

They knew not steam; electric light
Not yet had dazed their calmer sight;

— ‘On the Hurry of This Time’, 1885.
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Two views of time
Eddington’s Challenge
Why it matters

The dynamic or ‘passage’ view
The ‘static’ or block view

“Scant space have we for Art’s delays”

WITH slower pen men used to write,
Of old, when ‘letters’ were ‘polite’;

They knew not steam; electric light
Not yet had dazed their calmer sight;

Too swiftly now the hours take flight!
What’s read at morn is dead at night.

— ‘On the Hurry of This Time’, 1885.
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“[I]n the universe, which is in thermal
equilibrium throughout and therefore
dead, there will occur here and there

relatively small regions of the same size

as our galaxy ... which ... fluctuate

noticably from thermal equilibrium, and
indeed the state probability in such

cases will be equally likely to increase
or decrease.”

Entropy

Figure 1. Boltzmann’s entropy curve.

Time
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Two views of time
Eddington’s Challenge
Why it matters

The dynamic or ‘passage’ view
The ‘static’ or block view

3. Boltzmann: No objective direction

“[l]n the universe, which is in thermal
equilibrium throughout and therefore
dead, there will occur here and there
relatively small regions of the same size
as our galaxy ... which ... fluctuate
noticably from thermal equilibrium, and
indeed the state probability in such
cases will be equally likely to increase
or decrease.”

Huw Price

Entropy

Figure 1. Boltzmann’s entropy curve,

Time
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Two views of time
Eddington’s Challenge
Why it matters

The dynamic or ‘passage’ view
The ‘static’ or block view

Boltzmann: No objective direction

“For the universe, the two directions
of time are indistinguishable, just as
in space there is no up and down.
However, just as at a particular place
on the earth’s surface we call ‘down’
the direction toward the center of the
earth, so will a living being in a
particular time interval of such a single
world distinguish the direction of time
toward the less probable state from the
opposite direction (the former toward
the past, the latter toward the future).”

Entropy

Figure 1. Boltzmann’s entropy curve,

Time

— Lectures on Gas Theory, 1896-98.
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Two views of time
Eddington’s Challenge
hy it matters

Boltzmann: No objective direction

The dynamic or ‘passage’ view
The ‘static’ or block view

“For the universe, the two directions
of time are indistinguishable, just as
in space there is no up and down.
However, just as at a particular place
on the earth’s surface we call ‘down’
the direction toward the center of the
earth, so will a living being in a
particular time interval of such a single
world distinguish the direction of time
toward the less probable state from the
opposite direction (the former toward
the past, the latter toward the future).”

— Lectures on Gas Theory, 1896-98.
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@ Eddington’s Challenge

@ Remembering Eddington
@ Reversing the picture?

@ Meeting the challenge
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

“One of mankind's most reassuring cosmic thinkers" — TIME, 1944

Eddington (lower left) with Einstein, Ehrenfest, Lorentz
and de Sitter. [Emilio Segré Archives]
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

“One of mankind's most reassuring cosmic thinkers" — TIME, 1944

‘Eddington and Einstein’, BBC 2008.
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Two vuews of time Remembering Eddington
R ing the picture?
Why lt matters Meeting the challenge

“His universe expanded into popularity”
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Two views of time Remembering Eddington
i i3 (d R ing the picture?
Why it matters Meeting the challenge

“His universe expanded into popularity”

‘ I M I ” “Sir Arthur had slipped into the US

The Weekly Newsmagazine from SS Britannic when she touched at
= : - Boston last fortnight.

— ‘Bachelor of Science’, TIME, April 16, 1934
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Remembering Eddington
“His universe expanded into popularity”

Reversing the picture?
Meeting the challenge

“Sir Arthur had slipped into the US
from SS Britannic when she touched at
Boston last fortnight.

— ‘Bachelor of Science’, TIME, April 16, 1934
- HuwpPrice
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

“His universe expanded into popularity”

“Sir Arthur had slipped into the US
from SS Britannic when she touched at
Boston last fortnight.

— ‘Bachelor of Science’, TIME, April 16, 1934
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Two views of time Remembering Eddington
i i3 (d R ing the picture?
Why it matters Meeting the challenge

“His universe expanded into popularity”

“Sir Arthur had slipped into the US
from SS Britannic when she touched at
Boston last fortnight.

— ‘Bachelor of Science’, TIME, April 16, 1934

S M V. BRITANNIC"-27000 TONS
LIVERPOOL  COBH 70 BOSTON eNEW YORK

WHITE STAR LINE
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

“His universe expanded into popularity”

“Sir Arthur had slipped into the US
from SS Britannic when she touched at
Boston last fortnight. For a day or two
no one, not even his Manhattan
publishers, seemed to know where he
was. Then he had stepped off the 20th
Century Limited in Chicago, gone
straight to a new dormitory at the
south edge of the University campus
with his three well-worn suitcases.”

— ‘Bachelor of Science’, TIME, April 16, 1934
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Two views of time Remembering Eddington
i i3 (d R ing the picture?
Why it matters Meeting the challenge

“His universe expanded into popularity”

“Sir Arthur had slipped into the US
from SS Britannic when she touched at
Boston last fortnight. For a day or two
no one, not even his Manhattan
publishers, seemed to know where he
was. Then he had stepped off the 20th
Century Limited in Chicago, gone
straight to a new dormitory at the
south edge of the University campus
with his three well-worn suitcases.”

— ‘Bachelor of Science’, TIME, April 16, 1934

"elew 202 CENTURY LIMITED
NEW YORK-16 /2cr24/25 - CHICAGO
NEW YORK CENTRAL SYSTEM
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Sir Arthur Goes to Chicago
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Remembering Eddington
Reversing the picture?
Meeting the challenge

The origins of “Time's Arrow’

68 THE RUNNING-DOWN OF THE UNIVERSE

Time's Arrow. The great thing about time is that it goes
on. But this is an aspect of it which the physicist some-
times seems inclined to neglect. In the four-dimensional
world considered in the last chapter the events past and
future lie spread out before us as in a map. The events
are there in their proper spatial and temporal relation;
but there is no indication that they undergo what has
been described as “the formality of taking place”, and
the question of their doing or undoing does not arise.
We see in the map the path from past to future or from
future to past; but there is no signboard to indicate that
it is a one-way street. Something must be added to
the geometrical conceptions comprised in Minkowski's
world before it becomes a complete picture of the world
as we know it.
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Two views of time Remembering Eddington
i i3 (d R ing the picture?
Why it matters Meeting the challenge

The origins of ‘Time's Arrow’

68 THE RUNNING-DOWN OF THE UNIVERSE

Time's Arrow. The great thing about time is that it goes
on. But this is an aspect of it which the physicist some-
times seems inclined to neglect. In the four-dimensional
world considered in the last chapter the events past and
future lie spread out before us as in a map. The events
are there in their proper spatial and temporal relation;
but there is no indication that they undergo what has
been described as “the formality of taking place”, and
the question of their doing or undoing does not arise.
We see in the map the path from past to future or from
future to past; but there is no signboard to indicate that
it is a one-way street. Something must be added to
the geometrical conceptions comprised in Minkowski's
world before it becomes a complete picture of the world
as we know it.

“[T]he second law of thermodynamics ... opens up a new province of knowledge, the
study of organization; and it is in connection with organization that time-flow and a
distinction between doing and undoing appear for the first time.”
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

A ‘private door’ onto a one-way street?

Huw Price Time’s Arrow and Eddington’s Challenge 17/32



Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

A ‘private door’ onto a one-way street?

“Unless we have been altogether misreading the
significance of the world outside us—by
interpreting it in terms of evolution and progress,
instead of a static extension—we must regard the
feeling of ‘becoming’ as ... a true mental
insight into the physical condition which
determines it.”
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Two views of time Remembering Eddington
i ’s Cl R ing the picture?
Why it matters Meeting the challenge

A ‘private door’ onto a one-way street?

“Unless we have been altogether misreading the
significance of the world outside us—by
interpreting it in terms of evolution and progress,
instead of a static extension—we must regard the
feeling of ‘becoming’ as ... a true mental
insight into the physical condition which
determines it.”

“The view here advocated is tantamount to an
admission that consciousness, looking out
through a private door, can learn by direct
insight an underlying character of the world which
physical measurements do not betray.”
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o Eddington sees the downside:

“The physicist ... does not look kindly on private doors,
unchecked.”

through which all forms of superstitious fancy might enter
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o Eddington sees the downside:

“The physicist ... does not look kindly on private doors,
unchecked.”

His response?
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o Eddington sees the downside:

“The physicist ... does not look kindly on private doors,
unchecked.”

through which all forms of superstitious fancy might enter
o His response? =
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Remembering Eddington
Reversing the picture?
Meeting the challenge
‘Superstitious fancy’

o Eddington sees the downside:

“The physicist ... does not look kindly on private doors,
through which all forms of superstitious fancy might enter
unchecked.”

o His response? A challenge!
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Two views of time Remembering Eddington
i i3 (d ing the picture?
Why it matters Meeting the challenge

Eddington’s challenge to his opponents

“But is he [i.e., the physicist who renounces private doors] ready to
forgo that knowledge of the going on of time which has reached us
through the door, and content himself with the time inferred from
sense-impressions which is emaciated of all dynamic quality?
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Eddington’s challenge to his opponents

“But is he [i.e., the physicist who renounces private doors] ready to
forgo that knowledge of the going on of time which has reached us
through the door, and content himself with the time inferred from
sense-impressions which is emaciated of all dynamic quality?

No doubt some will reply that they are content;
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Eddington’s challenge to his opponents

“But is he [i.e., the physicist who renounces private doors] ready to
forgo that knowledge of the going on of time which has reached us
through the door, and content himself with the time inferred from
sense-impressions which is emaciated of all dynamic quality?

No doubt some will reply that they are content; to these | would
say—
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Two views of time Remembering Eddington
i i3 (d ing the picture?
Why it matters Meeting the challenge

Eddington’s challenge to his opponents

“But is he [i.e., the physicist who renounces private doors] ready to
forgo that knowledge of the going on of time which has reached us
through the door, and content himself with the time inferred from
sense-impressions which is emaciated of all dynamic quality?

No doubt some will reply that they are content; to these | would
say—Then show your good faith by reversing the dynamic quality
of time (which you may freely do if it has no importance in Nature),
and, just for a change, give us a picture of the universe passing from
the more random to the less random state ..."
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“If you are an astronomer, tell how waves of light hurry in from the
depths of space and condense on to stars; how the complex solar
system unwinds itself into the evenness of a nebula.

If you genuinely believe that a contra-evolutionary theory is just as
true and as significant as an evolutionary theory,

" (1928: 91-92)




Two views of time Remembering Eddington
i3 (d ing the picture?
Why it matters Meeting the challenge

The challenge

“If you are an astronomer, tell how waves of light hurry in from the
depths of space and condense on to stars; how the complex solar
system unwinds itself into the evenness of a nebula. ...

If you genuinely believe that a contra-evolutionary theory is just as
true and as significant as an evolutionary theory, surely it is time
that a protest should be made against the entirely one-sided
version currently taught.” (1928: 91-92)
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©@ Remember Boltzmann on ‘up’ and ‘down’
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Two views of time Remembering Eddington
i ’s Cl ing the picture?
Why it matters Meeting the challenge

Meeting Eddington’s challenge

First step:

© Remember Boltzmann on ‘up’ and ‘down’.
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Two views of time Remembering Eddington
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Meeting Eddington’s challenge

First step:

© Remember Boltzmann on ‘up’ and ‘down’.

@ Suppose someone challenged the view
that ‘up’ isn't objective, by saying “Just
try living your life upside-down!”
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Meeting Eddington’s challenge

First step:

© Remember Boltzmann on ‘up’ and ‘down’.

@ Suppose someone challenged the view
that ‘up’ isn't objective, by saying “Just
try living your life upside-down!”

@ Answer:
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Two views of time Remembering Eddington
’s Cl ing the picture?
Why it matters Meeting the challenge

Meeting Eddington’s challenge

First step:

© Remember Boltzmann on ‘up’ and ‘down’.

@ Suppose someone challenged the view
that ‘up’ isn't objective, by saying “Just
try living your life upside-down!”

© Answer: We can't do it around here, but
we can if we move somewhere else.
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Distinguish three cases:

Around here.



Distinguish three cases:

@ Around here.

The very b|g
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Distinguish three cases:

@ Around here.

@ The very b|g

The VEry small
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Distinguish three cases:

@ Around here.

@ The very b|g

@ The very smai.
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Around here
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Around here

In our region (very broadly construed):
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Around here

In our region (very broadly construed):

@ Physics is dominated by special initial
conditions.
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Around here

In our region (very broadly construed):
@ Physics is dominated by special initial
conditions.

@ Here, Eddington is right: ‘randomness’
only works in one direction.
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Around here

In our region (very broadly construed):

@ Physics is dominated by special initial
conditions.

@ Here, Eddington is right: ‘randomness’
only works in one direction.

@ The real puzzle is why it doesn't work
towards the ‘past’ — and the answer seems
to lie in cosmology.

Huw Price Time’s Arrow and Eddington’s Challenge 23/32



Two views of time Remembering Eddington
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Why it matters Meeting the challenge

Around here

In our region (very broadly construed):

@ Physics is dominated by special initial
conditions.

@ Here, Eddington is right: ‘randomness’
only works in one direction.

@ The real puzzle is why it doesn't work
towards the ‘past’ — and the answer seems
to lie in cosmology.

“We are thus driven to admit anti-chance; and
apparently the best thing we can do with it is to
sweep it up into a heap at the beginning of time.”
(Eddington, 1931)
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Two views of time Remembering Eddington
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Why it matters Meeting the challenge

Around here

In our region (very broadly construed):

@ Physics is dominated by special initial
conditions.

@ Here, Eddington is right: ‘randomness’
only works in one direction.

@ The real puzzle is why it doesn't work
towards the ‘past’ — and the answer seems
to lie in cosmology.

“We are thus driven to admit anti-chance; and
apparently the best thing we can do with it is to
sweep it up into a heap at the beginning of time.”
(Eddington, 1931)

But this leaves two other scales to consider:
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Two views of time Remembering Eddington
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Around here

"Above" the anomaly

In our region (very broadly construed):

@ Physics is dominated by special initial
conditions.

@ Here, Eddington is right: ‘randomness’
only works in one direction.

@ The real puzzle is why it doesn't work
towards the ‘past’ — and the answer seems
to lie in cosmology.

“We are thus driven to admit anti-chance; and
apparently the best thing we can do with it is to
sweep it up into a heap at the beginning of time.”
(Eddington, 1931)

But this leaves two other scales to consider:

@ '‘Above’ and ‘below’ the anomaly.

"Below" the anomaly
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Above the anomaly
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Above the anomaly

"Above" the anomaly

@ The asymmetry in our region is widely
believed to stem from special initial
conditions at the Big Bang.
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Above the anomaly

"Above" the anomaly

@ The asymmetry in our region is widely
believed to stem from special initial
conditions at the Big Bang.

@ But why those initial conditions, and not
others?
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Two views of time Remembering Eddington
i fl sing the picture?
Why it matters Meeting the challenge

Above the anomaly

"Above" the anomaly
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@ The asymmetry in our region is widely
believed to stem from special initial
conditions at the Big Bang.

@ But why those initial conditions, and not
others? Are they ‘generic’, if the Big Bang
is not unique?

o If we want to ask questions like these, we
shouldn’t assume the physics we need
obeys the same kind of asymmetry —
that's an unjustified extrapolation from
our local 'hood.

o (Remember Boltzmann: ‘past’ and
‘future’ maybe like ‘up’ and ‘down’!)
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Above the anomaly: an example

“The ultra-large-scale structure of the
universe: Starting from a generic state, it can
be evolved both forward and backward in
time, as it approaches an empty de Sitter
configuration. Eventually, fluctuations lead to parent
the onset of inflation in the far past and far universe
future of the starting slice. The arrow of time
is reversed in these two regimes.”

— Carroll & Chen, hep-th/0410270.
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@ The familiar asymmetry is statistical in
nature.

@ But at some point, we expect to get down
to a sub-statistical level.

@ We should be careful about unjustified
extrapolation of the familiar time-
asymmetries to that level, too ... as
Eddington himself points out:

“When [Dirac’s theory] is applied to four particles
alone in the universe, the analysis very properly
brings out the fact that in such a system there could
be no steady one-way direction of time, and vagaries
would occur which are guarded against in our actual
universe ... of about 10 particles.” (1931)

"Below" the anomaly
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@ QM assumes that the state of a particle
depends on past measurements but not
future measurements.

This be statistical, if the quantum
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@ QM assumes that the state of a particle

Polari. 1 Polari: 2
depends on past measurements but not canzer canzer
future measurements. Allowed

@ This might be statistical, if the quantum
state describes ‘ensembles’, and there's a
special initial condition lurking in the
picture.
photon
Polarizer 1 Polarizer 2
Disallowed
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o But most people assume that the same A [F

o Could this be an ‘unjustified extrapolation’
of the familiar time-asymmetry?

photon
Polarizer 1 Polarizer 2

Disallowed

Huw Price Time’s Arrow and Eddington’s Challenge 28/32



Two views of time Remembering Eddington
i ’s C R ing the picture?
Why it matters Meeting the challenge

A puzzle about QM

should be true of any plausible HV theory,

o But most people assume that the same A [F

photon
underlying QM. (It is assumed by all ‘No
Hidden Variable’ theorems.) Polarizer 1 Polarizer 2
o Could this be an ‘unjustified extrapolation’ Allowed
of the familiar time-asymmetry?
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should be true of any plausible HV theory, ohoton
underlying QM. (It is assumed by all ‘No

Hidden Variable’ theorems.) Polarizer 1 Polarizer 2
Allowed

o But most people assume that the same A [F

o Could this be an ‘unjustified extrapolation’
of the familiar time-asymmetry?

o If so, we've been missing something very
big, by not facing up to Eddington’s

Challenge! -
photon
@ (See, e.g., arXiv:1001.5057 [quant-ph],
arXiv:1002.0906 [quant-ph]). Polarizer 1 Polarizer 2
Disallowed
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Conclusion

o Distinguishing ‘objective’ from ‘subjective’ — i.e., what’s in the world,
from what comes from us — is one of the defining projects both of
physics and philosophy.

@ In the case of time, the distinction itself is still in flux: we haven't agreed
on what's objective, and what comes from us (or from special features of
our neighbourhood).

@ (Three key ingredients: direction, ‘flow’, and the status of the ‘now’.)

e My view: Physics is in transition — (mostly) committed to the view that
these are not objective, but not yet comfortable with the consequences of
that.

e Eddington may have made the wrong call — his map of the terrain
certainly needs some attention — but he saw what was at stake, with a
clarity that has rarely been matched.
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“One of mankind’s most reassuring cosmic thinkers ... he discoursed on his
cosmic subject with a wit and clarity rare among scientists.”

— TIME, December 4, 1944.
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