
Mayda M. VelascoMayda M. Velasco
Woodrow Wilson FellowWoodrow Wilson Fellow

Northwestern University

October  17, 2003



High Energy Physics-Particle PhysicsHigh Energy Physics-Particle Physics
• Some of the fundamental questions that 

we are trying to answer :
– How is mass generatedmass generated?
– Why we have more mattermatter   than anti-matteranti-matter in 

the Universe?
– What is the matter  compositioncomposition of the 

Universe?… Most of it undetectable!!!!!Most of it undetectable!!!!!

• Exper iments….large &  very long term:
– R& D (detectors, computing, electronics, 

mechanic engineer ing)
– By-Products
– Inter -disciplinary &   International



E=mcE=mc22

• Theor ies that explain how mm  
is generated are moremore  than 30 than 30 
years oldyears old, and we have not 
manage to “ see”  the effects 
that are predicted…
– Wrong theor ies?

– Wrong energies? 

�

– … or even the wrong approach?

2.2. What we have measure so far  What we have measure so far  
br ings more questions than br ings more questions than 
answers (par t of research).answers (par t of research).



Let me give an example:Let me give an example:
Mass HierarchyMass Hierarchy…

• mb~ mt, ms ~ mm, md ~ me @MGUT

• mu:mc:mt ~ md
2:ms

2:mb
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 ~ me
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Anti-Matter vs Matter:Anti-Matter vs Matter:
We believe that there was an We believe that there was an 

Asymmetry in the Early UniverseAsymmetry in the Early Universe

MatterMatter Anti-matterAnti-matter

q q 

When matter meets with anti-matter they annihilate. When matter meets with anti-matter they annihilate. 
That is:That is:   MATTER+ANTI-MATTER MATTER+ANTI-MATTER 
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What gave us  that initial What gave us  that initial 
Asymmetry, that results in the Asymmetry, that results in the 

Current Universe?Current Universe?

q q 

They basically have all annihilated away They basically have all annihilated away 
except for a tiny difference between them!except for a tiny difference between them!
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NEW: NEW: gggg collider collider –Light-on-Light –Light-on-Light 
colliderscolliders

• This type of machine will allow us to study all This type of machine will allow us to study all 
three  topics I  mentioned at the beginning.three  topics I  mentioned at the beginning.

• New way of looking for  that par ticle that we New way of looking for  that par ticle that we 
should see  if  our  main model to generate  mass should see  if  our  main model to generate  mass 
is correct….we want to make a is correct….we want to make a “ Higgs Factory” .“ Higgs Factory” .



Take  advantage of the  High Power Take  advantage of the  High Power 
Laser Technology develop for                  Laser Technology develop for                  
 STAR-WARS at LLNL STAR-WARS at LLNL



SLC @ SLAC   SLC @ SLAC    ENERGY  90 GeV…. ENERGY  90 GeV…. 
Now we need a machine that has 30x more Now we need a machine that has 30x more 

energy, this means a  120 miles long…. energy, this means a  120 miles long…. 
Non-sense! ! ! ! ! !Non-sense! ! ! ! ! !

What is a collider?What is a collider?



Higgs Factory possible  with less than    Higgs Factory possible  with less than    
2 km with a novel acceleration technique2 km with a novel acceleration technique  

We are developing a We are developing a 
new accelerationnew acceleration
technique… Will technique… Will 
allow us to reach allow us to reach 
the energies need the energies need 
for this new era – for this new era – 
work being done at work being done at 
CERN CERN 
  

�
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 This is  more  This is  more 
than a decade than a decade 
away ….away ….



besides analyzing current data…besides analyzing current data… 

What do we What do we ALLALL  get out of   get out of 
High Energy Physics  research High Energy Physics  research 

as as WE WE wait to hit the wait to hit the 
jackpot?…time will telljackpot?…time will tell 

 A personal list… A personal list… 



•Develop detectors with IndustryDevelop detectors with Industry

•Now to be used for  medical purposesNow to be used for  medical purposes

�
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 Requested by the Vienna Chamber  Conference Requested by the Vienna Chamber  Conference

NEW :Radiation Hard Ionization Chambers NEW :Radiation Hard Ionization Chambers 
/ Secondary Emission monitors/ Secondary Emission monitors



Broadband Three-component 
Seismometers KS-2000

Portable Data Recorder  DL-24

•Next  generat ion of  machines Next  generat ion of  machines 

will be sensit ive to Ground will be sensit ive to Ground 

M ot ion…  beam 10X smaller M ot ion…  beam 10X smaller 

than a human hair. than a human hair. 

•We get  to collaborate with We get  to collaborate with 

GeologistsGeologists

Ground Motion vs depth (In I llinois)Ground Motion vs depth (In I llinois)



DiamondsDiamonds

•Diamonds are a gir l’s best fr iend… Diamonds are a gir l’s best fr iend… 

•Exper imental collaboration did not only provide Exper imental collaboration did not only provide 
unique single crystal diamonds, but also a  strong unique single crystal diamonds, but also a  strong 
connection to connection to South Afr ica, Namibia, etc. South Afr ica, Namibia, etc.  … I  will be  … I  will be 
teaching there in a Cosmology School in January.teaching there in a Cosmology School in January.



Future is bright       Future is bright       
the next generation of historians the next generation of historians 
will look at us and feel proud us!will look at us and feel proud us!

Why?  Why?  Unification and equality Unification and equality 
is the dr iving force in our  models…is the dr iving force in our  models…
     (answer to the 3rd question)     (answer to the 3rd question)


