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STRING THEORY

Where do we stand?




WHAT IS STRING
THEORY?




THE FAILURES OF STRING
THEORY

We still do not understand what
string theory is.

We do not have a formulation of the
dynamical principle behind ST. All we have is
a vast array of dual formulations, most of
which are defined by methods for
constructing consistent semiclassical
(perturbative) expansions about a given
background (classical solution).



WHAT IS MISSING ?

ePerhaps “String theory” is like quantum field
theory - aframework and not a definitive
theory.

e Perhaps we are missing a fundamentally
new principle of symmetry, of dynamics, of

consistency, .... that leads to a unique solution
--- not a “vacuum” but a space-time, a
cosmology.

Emergent Space-Time

WHAT ARE THE NEW RULES?
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CAN WE EXPLAIN

4 4
Aobserved ~ 10~

or

Aobserved N 10—64

Asusy

or
( Aobserved ) 1/4

Asusy

~ 10—16




DIRAC (1937)
The Large Number Problem

Mproton N 10_19

Mplanck

Dirac did not invoke anthropic arguments.

He suggested that this ratio was related to
the size of the universe in atomic units
> prediction that Gy, & #0
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The Hierarchy

Supersymmetry
+ Logarithms

Neutrino Masses Seesaw
Mechanism
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The problem is not that

Aobs.
( Aest.

)* ~107'° issosmall.

The problem is that we do not
understand any mechanism that

could determine A.
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TiHe ANTHROPIC PRINCIPLE
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So three drinks later, back in the office, I blast fax out my
manifesto, which is simple: we should all relax. Apparently,
no matter what we do, we already do our part; we balance
the cosmological constant just by getting up in the morning
and smacking around our wives. Isn’t that amazing! And
here’s how it works: according to the anthropic principle,

there could be an infinity of universes: starry bubbles, burning
balls, solid boxes of hard time. You name it and they made it:
some are gelatinous, Some are inside out. But there is one
commonality: none are peopled. None have us. Only the
composition of our universe allows for our existence — in fact,
our presence is required or the whole thing falls apart. So

here’s what I think: what if we all held our breath and stood
sideways in a corner so we couldn’t be found? Our universe
would go wailing through the empty corridors of physics, knocking
over furniture and pictures, searching for its vanished friends.
Afterward, when we said Gothcha! and the universe wept with
relief, we could all sit down for a nice cup of something comfy,
have a heart-to-heart, and someone, somewhere, might wise up.

All poems from Our Post-Soviet History Unfolds
By Eleanor Lerman, published by Sarabande Books.
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THE END




