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MARK1 experimental process — R to Psi-Prime

 Measuring R (up to Nov 1974)
e Detect features in R at few percent level
 Hadron “multi-prong” events (about 1 per minute)
* Runs last many hours to obtain required statistics
* Event analysis offline on mainframe
* Runs spaced several hundred MeV apart
* “Interesting” features over large energy ranges
e Scanning for new resonance — experimental approach
* Assume “medium” size, narrow width
* Need to scan energy at 1-2 MeV steps — big effort at SPEAR
(radiative tail enables contiguous energy steps)
* Runs now a collection of “mini-runs” with short summary
* Implement online “mini-run” summary — big effort of analysis, networking
e Each “mini-run” should contain a few events (~¥2 minutes per “mini-run”
* Use “Marty’s” prediction (3.794 GeV) to select starting energy of (3.6 GeV)
1.8 GeV per beam.
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Run 1521 —start 00:00 Hours, 21 Nov 1974
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Run 1521 — “We see a possibly significant bump
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Run 1521 — Teletype Printout
02:30 Hours -“We See A Possibly Significant Bump”
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Run 1521 — Plot by Alan Litke
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Gerson Goldhaber in the SLAC Beamline
guoting Robert Walgate in the New Scientist
quoting CCM

"We were running along--one event in an inter-
val, then zero, then one. Then 20 events all of

a sudden. I said 'That's a fluctuation.' The
guy with me on shift said 'That's not a fluctu-
ation.' The next interval had 18 events. He

said 'Do you believe me that it's not a fluctu-
ation?' The next one was 15, then back to zero
again. I believed him,"
-=-Chuck Morehouse, quoted by Robert
Walgate in New Scientist, 11 March 1976




Run 1522 - Re-run over the “possibly significant bump”
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“Start Spreading the News”

CCM conversation later with Dick Taylor —
“Isn’t it amazing to be the only one who knows about something
that within a few hours will be known around the world”

CCM calls Marty

Marty comes in and starts to call others, control room fills up

Burt comes through the door of the Control Room and sees the
crowd — most wonderful look comes over his face (surprise and joy)
Computer Center requested to postpone scheduled maintenance .
Message sent out to groups hooked up to the SLAC mainframe:
“DUE TO NEW PATICLE DISCOVERY..SYSTEM WAS NOT TAKEN DOWN
THIS MORNING”

CCM goes home to sleep. Calls Dad in San Francisco — “We just
discovered something important. You will read about it this
afternoon in the newspaper.”

Phys. Rev. Lett. 33, 1453 (1974) -9 Dec 1974



Detailed scan over entire SPEAR energy range
Phys Rev Lett - April 1975
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MARK1 additions to R
(Ironically not in the “interesting” areal)
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My view from afar (in time and distance)

Our discoveries of the PSI and PSI-Prime in
November 1974 were unique in the history
of particle physics.

They were made in real time —in front of our
eyes as we watched. We understood what
we were seeing as it happened.

Other possible exception/examples of real-time discoveries (that | can find):
* Discovery of the nuclear atom by Rutherford
(actually Ernest Marsden) (1911)
e Anti-proton events at the Bevatron (1955)

LUCKY US!



And Finally — the Psi Prime Self-Portrait
(Double Self Portrait?)

My sincere thanks to all my colleagues who enabled my participation
In the discovery and this remembrance of the Psi and Psi-Prime.
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