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DISCLAIMER

The views expressed on these 
slides are mine & mine alone
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Our goal: to 
understand the 

� physics at the 
Terascale

The journey is difficult…but fortunately 
we will have some help on the way…
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LHC

For the next decade or so, the LHC will be pointing us in 
the right direction….

Although the LHC can tell us many things…
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Our goal: to 
understand the 

� physics at the 
terascale

…maybe even that our path is shaped differently than we 
originally thought…

..the LHC can’t tell us everything we need to know !



6

To get there, we all agree, we need a linear collider…

But only the data from 
the LHC can tell what 
the energy requirements 
of this machine must be..

If the new physics is 
accessible below 0.5-1 TeV, 
the ILC could take us there.

If not, some other machine, 
e.g., CLIC or a �-collider 
may be necessary.

Either way we need to be
ready…accelerator research 
is critical!
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Barish
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So a series of workshops have started last April at 
Fermilab to address the implications of early LHC 

data for the future…

http://conferences.fnal.gov/ilc-lhc07
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Working groups were 
set up in a signal-based 
manner…
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A wide variety of talks were presented by theorists as 
well as by LHC & ILC experimenters…
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This series will soon continue…

``The LHC Early Phase--Shaping the Future of Terascale 
Exploration’’ will take place at CERN,  Summer 2008

``With the knowledge of about 10 fb^-1 of data analyzed at 
the LHC, should we go ahead in constructing a new major 
facility at the high-energy frontier -- and if yes, which one and 
with what specifications -- or should we wait?

What are the critical measurements necessary to make this 
decision????’’

These are highly non-trivial questions and input 
from all is welcome!
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Let’s turn to two sample physics scenarios 
demonstrating the LHC/LC interconnection…

Studies show that if there is a SM/MSSM-like Higgs   
boson it will be found at the LHC…
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But what if no Higgs OR strong WW scattering is seen? Could the 
Higgs have somehow been missed…not only at the LHC but also at 
LEP & the Tevatron??  It would need to have non-standard properties..

There are several possibilities…#

# See, e.g., T. Tait & C. Wagner at the Fermilab LHC/ILC meeting

T. Tait
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As we all know, there is some indication that the Higgs is 
light which is consistent with the usual SUSY picture…

LEPEWWG

But one observes that the SM-like Higgs is quite narrow 
for masses less than ~130-140 GeV…
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Thinking within the SUSY context….

T. Tait
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For example: Can there exist states into which the Higgs can dominantly 
decay, substantially weakening present constraints & allowing the Higgs 
to avoid easy detection at LHC?? Recall b-quark Yukawa’s are tiny!

A SUSY/MSSM possibility, H���, is unlikely in the conventional DM,
bino-like LSP scenario. But we can go beyond MSSM to the NMSSM, 
which has other nice properties, where a completely new scenario
opens up due to the existence of a light, singlet CP-odd scalar, 
`a1’.
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(The LEPII limit is then only ~90 GeV)

�2b’s

(Les Houches Higgs report)

C. Wagner
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Reduced fine-tuning
can occur in the 
NMSSM while also 
solving the 
mu-problem
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Of course at the ILC, the recoil technique can find the Higgs in this 
mass range no matter how the Higgs boson decays...
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General SUSY Study

:
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Selectron production @ 500 GeV
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Smuon Production @ 500 GeV

�our models
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Seeing a signal does 
not mean discovery 
of the particle being 
searched for…
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Photon + Missing Energy Analysis
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Summary

The LHC finally turns on this year and opens up the Terascale for 
exploration… though we can speculate, what it will find is (a known!) 
unknown… but we should prepare to be surprised.

It is clear (to me) that, more than likely, no matter what is found at the 
LHC there will be an important future need for a LC, operating at some 
�s, to elucidate these discoveries. The number of examples are legion. 

Of course to solidify this claim to others we need to wait until at least 
the LHC first round data becomes available in ~2010 (????) 

We should think deeply about which measurements are 
necessary to make this choice firm….

Let’s have the audacity to work as hard as possible to keep our eyes 
on the physics of the Terascale & let the data
point the way ahead.
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