
Another Outlook



In 10 years the written laws of 
physics will be different than 

they are now.



"I do not like this question... Galileo was 
surrounded by great professors of theology, 
Aristotelian philosophy, and so forth, who 
addressed all the 'greatest' questions about the 
nature of the universe, the meaning of life, and 
so on, in long treatises. But Galileo made a more 
lasting contribution by studying and figuring out 
precisely how balls roll down inclined planes." 

Frank Wilczek, in Physics World, Dec. 1999

What is the biggest unsolved 
problem in physics?



“The devil is in the 
details.”

Sarcophilis harrisii
(Tasman devil)



How Will It Emerge?

• The energy frontier
• The quark flavor 

frontier
• The neutrino frontier
• The theory frontier
• The cosmic frontier



The Energy Frontier







The Devil is inWeak Scale 
Superconductivity

• CDF & D-Zero have excellent chances at 
catching the devil!

• Intriguing new hints of “something” 
– (Edward Teller, “If only you knew what I know!”)

• Possible dramatic results within 1 fb-1

The Devil May Soon Appear



The Energy Frontier will move to 
CERN in 4 years

The VLHC will become imperative
in less than 10 years! 





Trouble with SUSY?

The MSSM 
is being 
squeezed:

Fine Tuning 
< 10% precision



What we mean by 
weak scale SUSY:

• Must provide a custodial symmetry for the “weak 
scale” via SUSY.

• Must have unification in a simple and compelling 
way (consistent with String).

• Must not be “fine-tuned.”  (This is supposed to be 
the fundamental theory!)
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from Quartic coupling:

Tree approximation, large tan β Top-stop loop
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Compute Higgs mass
From bare Higgs mass: )(
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(1) Tree approximation

(2) Top-stop loop

Must arrange a cancellation between (1) and (2)

Fine tuning < 10%



How to fix it?
NMSSM: Modify the tree relationship: 

(1) Replace µ-term by gauge singlet

(2) Topflavor

Batra,Delgado,Kaplan,Tait

Solutions 
Create tension with

Unification!



Does SUSY Unify?

One Loop

Two Loops

4% discrepancy = 3 sigma discrepancy predicting α(MZ)

S. Raby PDG



Make SUSY Unify!

One Loop

Two Loops

Raise mstop to 1010 GeV; invoke “anthropic principle.”

Dimopoulos 
Arkani-Hamed 



Solutions pull away from SU(5) perturbative unification
and toward a strongly interacting theory

Non-SUSY solutions to EWSB exist and are natural.

New Strong Dynamics?

Deconstruction, Little Higgs, Higgless Models…

Perhaps something else:



The Role of Scale Symmetry?

• We live in 1+3 dimensions
• The big cosmological constant conundrum
• The Higgs Boson mass scale
• How QCD solves the problem of hierarchy
• New Strong Dynamics?
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The Role of Extra Dimensions? 

• We live in large 1+3 dimensions
• Other dimensions violate scale invariance
• Is it normal geometry?
• Deconstruction and Abstraction
• Renormalization Group as a Symmetry 

Principle?















Latticization
or

“Deconstruction” CTH, Pokorski,Wang;
Arkani-Hamed, Georgi, Cohen











Chiral Fermions are 
Lattice Dislocations



Composite Higgs



Top Quark Seesaw Model









Deconstruction as a 
Principle?

• Higgsless Models
• Little Higgs
• Fractal Extra Dimensions: 

- finite QFT’s?
• Theory of Majoronic Dark Energy and 

Neutrino Dark Matter

Chivukula, Simmons, He, Kurachi, Tanabashi

Arkani-Hamed, Cohen, Georgi

Hill

Hill, Ross, Schramm, Fry, Frieman, Stebbins, Waga, Kolb;







Love, Politics and Subatomic Particles
Reviewed by Linda Richards

In reviewing A Hole In Texas, it seems significant to note that Herman 
Wouk's first novel, Aurora Dawn, was published in 1947: 56 years ago. 
Also significant: he was 32 years old at the time. Wouk received the 
Pulitzer Prize for The Caine Mutiny, which was published in 1951. As I 
write this, Wouk is just days shy of his 89th birthday. (He was born on 
May 27th, 1915.) 


