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Happy Birthday, George
I have fond memories of our collaboration 

during the SLAC photo production experiment
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BC72-73
We all recall that charm was discovered 
in 1974 

… and open charm appeared in 1975 

SLAC hybrid facility began preparing for 
back-scattered photo production charm 
experiment to measure cross section and 
lifetimes 

George came to SLAC and proposed adding 
high resolution camera to experiment in 
order to directly observe charm decays 

This addition was approved                        
& collaboration upgraded experiment           
- this was critical to experiment’s success
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Reference: J. D. Ferrie & R. C. Field, NIM 221, 330 (1984)
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Beautiful 
Charm 
events
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1982 - PRL
11 neutral and 9 charged decays   

1.2 million photos showing 205,000 interactions
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Eleven neutral and nine charged decays of charmed particles have been observed in a
sample of 205000 hadronic interactions in a 1.2-million-picture exposure of the SLAC
Hybrid Facility bubble chamber to a 02- GVe/c backward-scattered laser beam. The
charged and neutral lifetimes were determined to be 8.2+4&.55 && 10 and 6.7+~ x 10
sec, respectively, with a ratio of 1.2+0 ~ 5.
PACS numbers: 14.40.Jz, 13.25.+m

The lifetimes of charged and neutral charmed
particles have been the subject of recent experi-
mental and theoretical interest. " In this Letter,
we present new measurements of these lifetimes.
The experiment was performed at the SLAC

Hybrid Facility with a roughly monochromatic
gamma-ray beam incident on the 1-m hydrogen
bubble chamber operated at 10 Hz. A photon beam
was chosen, rather than a hadron beam of corri-
parable energy, to enhance the fraction of inter-
actions producing charmed particles. It uses 30-
GeV electron-beam pulses to scatter backwards
the ultraviolet photon pulse from a frequency
quadrupled neodymium-doped yttrium aluminum

garnet laser. This Compton- scattered beam was
collimated to 3 mm in diameter. Its spectrum
peaked at 20 GeV with a full width at half maxi-
mum of 2 GeV, and it usually contained 25 photons
per pulse.
Following the bubble chamber were four sets of

multiwire proportional chambers (MWPC's), two
atmospheric pressure Cherenkov counters, and a
lead-glass wall. ' All the downstream detectors
were deadened in the region containing e'e pairs
from beam conversions.
In order to detect charm decays near the inter-

action vertex, a fourth camera having a resolu-
tion of 55 p m over a depth of + 6 mm was used.
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1986 - Phy Rev D
50 neutral, 48 charged & 2 Ambiguous decays  
 Total Charm Photoproduction cross section  

62 ±8 +15 - 10 nb 6

PARTICLES AND FIELDS

THIRD SERIES, VOLUME 33, NUMBER 1 1 JANUARY 1986
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Seventy-one events containing charmed-particle decays have been observed in an experiment using
the SLAC Hybrid Facility exposed to a backward-scattered photon beam. Several improvements
were made to the apparatus since the previous experiment on charm photoproduction. Results for
the charmed-meson lifetimes are consistent with the published results from the previous experiment
and the two data samples have been combined yielding a total sample of 136 charm events. After
imposing rigorous cuts, 50 neutral, 48 charged, and 2 charged/neutral ambiguous decays remain.
From these, the charmed-meson lifetimes are measured to be v +=(8.6+1.3+o3)X10 " sec,
~ 0——(6.1+0,9+0.3)&10 "sec, and their ratio v +/~ 0——1.4%0.3+0 l. The total charm cross sec-

tion at a photon energy of 20 GeV has been measured to be (62+8+io) nb. There is evidence for
both DJJX and 5A,+Xproduction with o~ +xi+,h, =(7&+11+6)%.3p+X

I. INTRODUCTION

The SLAC Hybrid Facility (SHF) Photon Collaboration
has previously published results from an experiment
(BC72/73) to study the production and decay of charmed
particles. ' Data and results obtained by combining events
from this experiment with those from a new experiment
(BC7S) incorporating some improvements to the ap-
paratus are presented.
Charmed-particle lifetimes and their ratios provide ex-

perimental tests of decay-mechanism models. The first
predictions of charmed-particle lifetimes were made by
treating the heavy charmed quark as a free particle.

Thus, the decays of charmed mesons could be described
by the decay of the charmed quark with the light constit-
uents of the mesons acting as passive spectators. This
spectator decay mechanism, shown in Fig. 1(a), predicts
equal hfetimes for the charged and neutral D mesons.
Early experiments, however, found the D lifetime (r 0)
to be much smaller than rz+, favoring the dominance of
decay mechanisms involving more than one constituent of
the D meson, such as the exchange mechanism [see Fig.
1(b)]. In BC72/73, the charged- and neutral-D lifetimes
were measured and their ratio found' to be
~a+/~~0 ——1.1+o 3. This suggested that the spectator-
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took the story on the road
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George, You 
led  by 

example. 

Younger 
colleagues 

tried to 
imitate YOU.
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I was no exception
I tried to imitate
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George, you were a leader 
in BC72-73 Outreach
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Happy Birthday, George
Best wishes for many more to come!
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