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in 2007
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CDF Detector fundamentals

• Axially symmetric
• 4π coverage
• Hermeticity
• Projective towers
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Some of CDF Major Achievements

• Discovery of the Top quark in 1995

• Top mass

• W mass is world leading, still improving

• Discovery of Bs mixing

• Precision Heavy Flavor Physics (CP asymmetries, Lifetimes…)

• …

• More than 700 papers published

• ~650 PhD’s 
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CDF Chronology

• Collaboration established in 1980

• Tevatron first p-pbar collisions: 1985

• CDF Run I: 1987-1995

- integrated luminosity ~ 110/pb

• CDF Run II: 2001-2011

- integrated luminosity ~ 10/fb
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1984

detector is being assembled
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1984

detector is being assembled
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1984

detector is being assembled

“bringing in Japan and Italy was absolutely crucial”
Alvin Tollestrup
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Japan USA Italy

Kuni Kondo Alvin Tollestrup Giorgio Bellettini
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Kuni Kondo
(1934-2011)

• “Kuni was almost everything about the 
contribution of Japan to CDF. He was the 
leader from the beginning to the end”
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Masa Mishina
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May 15, 1980
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Japan Contributions to CDF

Among the many contributions that the Japanese group gave 
to CDF, the ones that are probably the most relevant are:

1.Superconducting Solenoid

2.Plug Electromagnetic Calorimeter for Run I

• Based on proportional gas drift tubes

3.Plug Electromagnetic Calorimeter for Run II

• Based on scintillator and wave shifter fibers

4.Physics Data Analysis
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The CDF Superconducting Solenoid
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The CDF Superconducting Solenoid

• Ryuji Yamada proposed to Kuni Kondo that 
the Japanese group take the responsibility 
of designing and building it

• Worked at a prototype at KEK
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Ryuji Yamada
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The CDF Superconducting Solenoid

• Aluminum stabilizer co-extruded with 
superconducting cable
- Invented by Hitachi
- Better mechanical bonding (point of 

failure of some previous magnet)
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• Fabrication by Hitachi completed in 1984
• Important contributions by Shigeki Mori
• Successfully commissioned up to 1.5  Tesla with no quenches
• Then was limited to 1.4 Tesla due to a minor leak
• The leak was later repaired, but the field was kept at 1.4 T to preserve 

field map
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Significant step forward in magnet technology

The CDF Superconducting Solenoid
vs. its predecessors
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The Plug Electromagnetic Calorimeter

( Run I : 1987-1996)
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The Plug Electromagnetic Calorimeter
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the “Plug”
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The Plug Electromagnetic Calorimeter

• Conductive plastic proportional tubes
- sandwiched with lead absorber layers
• Capacitive coupling cathode readout
• Pads and strips etched on printed circuit boards
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The Plug Electromagnetic Calorimeter

energy resolution ⇡ 28%p
E

position resolution ⇡ 2 mm
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The Upgraded Plug Electromagnetic Calorimeter
( Run II : 2001-2011)
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The Upgraded Plug Electromagnetic Calorimeter

• Proportional tubes worked well for Run I
• In Run II the Tevatron was upgraded to 

higher luminosity and higher bunch crossing 
frequency

• Detector needed to be faster
• A Japanese team (Tsukuba-Keke-Saga-

Osaka City), in collaboration with Fermilab, 
worked to refine a technique pioneered by 
UA1, that is using scintillator tiles and light 
collection through wavelength shifter fibers.
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The Upgraded Plug Electromagnetic Calorimeter
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energy resolution ⇡ 16%p
E

position resolution ⇡ 5 mm
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Physics analysis
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USA	
57%	

Italy	
11%	

Japan	
10%	

Other	
22%	

USA 369
Italy 67
Japan 66
Other 143
TOTAL 645

CDF PhD Theses
by country

compare to ~700 papers published
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Dynamical Likelihood

Kuni Kondo
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• Japan’s contribution to CDF was crucial
- It is not obvious that the CDF experiment would have received support without the early 

establishing of the international collaboration with Japan. Consequently the whole 
Tevatron program might have been in danger

• Several individuals from Japan were key to the success of CDF. These 
include Kuni Kondo, Masa Mishina, Ryuji Yamada, Shigeki Mori

• Some of Japan’s contributions to CDF turned to be in fact contributions to the 
whole field
- For example:
• ATLAS and CMS magnets designed and built in Japan
• Scintillator light collection using wave shifter fibers is widely used today
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Final Considerations

and please forgive me for all those I am forgetting…
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my personal special thanks go to

Giorgio Bellettini
Masa Mishina
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for their invaluable help in putting together this talk


