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My personal preamble

• I first met Stan in 1982 at Fermilab when I was a graduate student at U-of-R on E701                      (A 
(search for neutrino oscillations in the neutrino narrow band beam).                            

• After my 1st postdoc (SLAC E140/E141), I took a 2nd postdoc with Stan on the BNL E791.

• E791 turned into E871 (... and E888 in between).

• At the end of E871, I returned to neutrinos at FNAL (joined MINOS in 1995).

 à I continuously worked or collaborated with Stan since Nov 1, 1986.
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B5: E791/888/871
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US kaon "industry" of that era
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+ CERN program
+ KEK program
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~38%
~27%



• redundant particle identification (muons, electrons): 
 lead glass + Cherenkov
 muon range finder
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BNL E791 (1983-1989)

UCI

UCLA

Penn

Stanford

Temple

W&M



E791 lessons
• Need better rejection of background

• Need higher acceptance

• Need higher rates
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BNL E871

• Stan proposed two new and radical ideas:
• a beam stop (needed R&D)
• (upstream) straw drift chambers (needed R&D)
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1.5 x 1013 protons 24 GeV over 1.2-1.6 s
2 x 108   KL per spill (2<pK< 16 GeV/c
n/KL ratio 8+/- 3 

L0 ~ 70 kHz
L1 ~   7 kHz
L3 ~ 200 Hz

Trigger levels:
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44
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Neutral beam stop

• absorb high energy neutrons
• lower rates downstream
• must be narrow (acceptance)
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gammas

neutrons
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Trial assembly of the
neutral beam stop 

Steve Worm
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Neutral beam stop in the magnet
Precision magnet mapping 
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SDC1           SDC2        SDC3     SDC4

straw drift chamber

drift chamber (drift cells lines are "to guide your eyes")
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Copperized Mylar straws 
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Marek Hamela
Steve H.

Scott 
Graessle

Texas crew members Straw Drift  Chamber 4R

0.23% X0
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BNL B5 beamline:
between vacuum window and the magnet BNL B5 beamline:

downstream vacuum window

0.12% X0
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Mike Hebert

Mark Backman

Casey Hartman
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Straws FE

Casey Hartman
Vassilis Vassilakopoulos



1993 test run with prototypes
"discovered" plasma chemistry

24



25



26

SDC/DC rates with the beam

the beam stop



Next to the last day of the 1995 run (Run 1,~22 weeks) ...
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By then, Mel Schwartz became the BNL HEP Director 
... and graciously supported the reconstruction of straw system.

Much reconstruction and analysis between this and the next slide ...
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DL=2

KL
0à µ+/- e-/+

Phys.Rev.Lett. 81:5734-5737,1998

E791 and E871 
made pioneering 
steps in blind analysis

5s

3s

• "µ" ( mis-id p )
• pile up of pµn with pen 
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One in a billion
KL

0à µ+µ-

Phys.Rev.Lett. 84:1389-1392,2000
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One in a trillion KL
0à e+ e-

Phys.Rev.Lett.81:4309-4312,1998

Rarest decay ever observed in particle physics!
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the four events 
were "nicely" 
sampling all 
phase-space 
parameters...
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The E871 legacy
Rarest decay ever observed 

in particle physics!
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• We have pioneered instrumentation and analysis
• We have overcome many challenges due to:

ü natural physics processes
ü man-made calamities (there were more ...)

• Without Stan's intellectual and personal leadership
 we would not have succeeded!
  
  
 

Summary

Stanford, 2010
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1998 Xe "straw" PET scanner

2023 LYSO/SiPM PET scanner for proton therapyAmong my personal spinoffs :



Extras
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Marek Hamela
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