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From the P-444 Introduction 
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● But this didn’t happen.  E-331 got more running time (to March, 1976). 

● E-444 was approved, but there were changes made to the E-331 spectrometer. 



Beginning  of E-444 
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● P-444 was approved. 

 P-443 was not. 

● I signed on around 

March, 1976, right at 

the end of E-331 data 

taking. 

● My first experimental 

activity – learning to 

drive a manual 

transmission car. 



Beginning  of E-444 (cont’d.) 
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● My second activity – 

pushing E-331 tapes 

through reconstruction  

program at the 7th floor 

computer center at 

FNAL. 

 And doing crossword 

puzzles with Kirk 

McDonald while we 

were waiting. 



E-444 Apparatus 
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E-444 Detector 
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Improvements for E-444 
● Increased acceptance for high mass, 

low x events. 

 Reconfigured MWPCs upstream of the 
magnet and added new chambers from 
CERN. 

 Back hodoscope (P) moved forward and 
enlarged. 

 

 

Apparatus from a muon scattering 
experiment, reconfigured for muon 
pair production. 

The new chambers 
came from Jack 
Steinberger. 



Spark Chamber Improvements 
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Eli Rosenberg with Goofy 

Gas recirculation with a Berkeley gas cart. 

New pulsing system using 
thyratrons. 



F Hodoscope 
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● New array of scintillation 
counters built at U of 
Chicago to improve 
triggering. 

SHV Connector 

Nut Driver 



Trigger, Data Acquisition Improvements 
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The Mass Box, for high mass triggers, 
developed by Gary Hogan (Princeton 
University). 

New branch driver for on-line 
computer speeded up data 
acquisition. 

Kelby Anderson, on-line software 
expert. 



Data taking started Fall, 1977 
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● Problem with neutrons in the J 
hodoscope. 

● Add borax shielding to reduce 
neutron flux . 

Kirk McDonald 



“Typical Events” – Then and Now 
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Z candidate with 25 reconstructed vertices. 

I don’t have an event display from E-
444 but the events basically looked 
like two tracks. 



E-444 took data until January, 1978 
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More first-time experiences for 
me: 

● Staying up all night. 

● Having to chisel the car out of 
the block of ice encasing it. 

Operations then and later 

● E-444 total time collecting 
data = a few months. 

● The CDF detector, from first 
observation of collisions to 
end of the Tevatron = 26 years. 

● LHC experiments = ? 

 
Meson Lab at FNAL as seen from Muon 
Lab parking lot. 



Publications 
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Muon Pair Production:  J/ and ’ 
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● E-331 collected about 2,100 J/, with 

 ~ 300 from -. 

● Unfortunately, we did not observe 
the  produced with a pion beam. 

 

Beam Particle Type # J/ 

- 66,000 

+ 5,100 

p 5,200 

p 100 



Comparison with Quark-Antiquark Annihilation Model 
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Pion Structure Function 
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Jon Thaler 



Publications 
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Evidence for Longitudinal Photon Polarization 
in Muon Pair Production by Pions 
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● Recall Drell-Yan model predicted cross section ~ 1 
+ cos2 *.  These data are fit to 1 + cos2 * and 
deviations of   from 1 were observed, consistent 
with predictions from QCD. 



Final Words 
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● E-444 was a great experiment. 

● Enjoy your emeritus status, Jim! 

Jim Pilcher Stew Smith 

Kelby Anderson 

Rick Coleman and Jon Thaler 


