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1. The leadership role of Pisa in the CDF 
tracking and calorimeter design and 
construction 
 
2. The development of precision mass 
measurements at a hadron collider using a 
magnetic spectrometer with precise 
tracking followed by good calorimetry 
(aka `E/p’) 
 
3. The  essential role of Pisa hardware in 
the discovery of the top quark and the 
extensive B-physics results 
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Three Themes in my talk: 

 



Magnetic Spectrometer momentum 
and momentum-independent 

calorimeter energy:  

A. Mukherjee and A.B. Wicklund:  development of  E/p method for the Z-mass measurement  

A top quark 

event with 

b-tags 



The path to precision physics at a hadron 
collider (heresy among some in Calif.) 
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• The start of  high-PT physics (in US) 
• The chaotic road to pbar-p in Tevatron 
• Cronin starts the Collider Experiment 

Dept.- ZGS-MR (pp), MR, Tevatron 
• Collider Detector:  Giorgio Pisa MOUs 
• Precision physics: calorimeter behind 

a precision tracking system: E/p 
• Silicon Vertex Detector, Silicon Vertex 

Tracker- real-time tracking 
• CDF (Pisa) footprint on hadron 

collider detector development 
• W and Z precision masses; top, B_s 

mixing, …. and the end… (almost) 
 



Hard Parton Scattering- 1971 

11/3/2017 5 Fisica e fisici a Pisa nel Novecento 

Berman, Bjorken, and Kogut (BBK)- 1971 



Hard Parton Scattering 
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BBK Predictions on hard parton scattering, 

annhilation to the W and Z, direct leptons,… 
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E100 at Fermilab: 1970-77 

First Results- 1972- see 

power-law behavior and  

energy dependence at large 

Pt 

BUT- ISR beat us to punch 

line (sadly, and barely) 

Note energy-dependence 

at high Pt- evidence of  

hard scatters 



Telagram (sic) from Feynman  
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July 1976 

SAW CRONIN AM NOW CONVINCED WERE RIGHT TRACK QUICK WRITE 

FEYNMAN 

From Rick Field’s Lectures at UC, July 2006 



What Collides at Fermilab? 

11/3/2017 Fisica e fisici a Pisa nel Novecento 9 



“ Colliding Beam  Experiments Department” 
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Fermilab (not Jim’s Dept.) still 

a mess a year later… 

But, with Dennis Theriot and a 

really good crew derived from 

the group… (Dennis is a much 

unsung hero): 

Delegated to meet with Huson and 
settle MR (on ZGS?) luminosity  



Early Accelerator Decision-making 
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1974, 75, 77 Woods Hole Panels; was not obvious how to 

compete with CERN. Present configuration shown above. 

Bill Foster 

Alvin Tollestrup 
Bob Wilson 

John Peoples 

Leon Lederman 

Chaos Ended Well- pbar-p in the Tevatron   



1979- Giorgio and Paolo Giormini talk 
to Alvin and Bob Diebold (per Giorgio) 
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(apologies for the print quality) 



CDF Technical Design Report 
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Hans Jensen and HJF eds. 



Pisa/Frascati Took on the Hadron Calorimeters 
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Central Hadron Cal- Paolo Giromini (Frascati) 

End Wall Hadron Cal- Giorgio Bellettini, Aldo Menzione, Angelo 

Scribano, … (Pisa)  

Hans Kautsky (ANL) 



The Development of Si Detectors at Pisa 
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CDF Technical Design Report 
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Aldo and Franco Cervelli 

(?) 



Run 2b: CDF SVX/ISL remains as is:  



Silicon Vertex Tracker (SVT) 
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Luciano Ristori 
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Pisa/CDF Achievements/Contributions 
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(a personal list- apologies to those left out inadvertently) 

1. The silicon vertex detector- the top quark discovery and all the B physics, 

including Bs mixing, would have been impossible without Aldo’s remarkable 

talents and the hard work of  the Pisa group 

2. The Level-2 silicon vertex trigger- also essential to the B-physics program- 

also impossible without Luciano’s talents and leadership 

3. The technical and construction contribution to the calorimeters- led by Paolo 

Giromini (Frascati) and Aldo Menzione and Angelo Scribano(Pisa) 

4. The honing of  CDF into a precision device through in-situ calibration by 

playing the magnetic spectrometer tracking against the calorimeters (and 

vice versa) 

5.  The many young talented young physicists who played such a large role in 

running the detector and in the analyses in the Physics Groups 

6. An ineffable contribution to the wonderful quality of  collaboration- the senior 

people provided leadership and a very high intellectual standard that was felt 

by everybody 

 



Backup Slides 
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CDF Pisa Anecdotes 
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1. Aldo and ‘Overlook’ in writing the TDR 

2. Aldo’s petition on  smoking in the Control Room 

3. Paola Gianetti’s “That’s what it’s supposed to do” to 

Myron Campbell after the FRED board worked 1st time 

4. Dell’Orso’s rule on time estimates 

5. Send a ‘control Italian’ for radiation measurement 

 

 



The era of hard-parton scattering 
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2. Have a predictive theory, 

experimentally tested widely 

and deeply,   of  the strong 

and electro-weak forces   

(the “Standard Model” 

(SU(3)xSU(2)LxU(1)) 

 
Fermi in his 1951 Yale Lectures:      

“ Perhaps future developments of  

the theory will enable to 

understand the reasons for the 

existence and strength of  these 

various interactions….” 


