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Particle Discovery at Brookhaven 

Many stories have appeared in. newspa- 
pers and science magazines here and 
abroad about the discovery of the J or psi 
particle announced jointly last November 
at the Stanford Linear Accelerator Center 
(SLAC) and Brookhaven National Labo- 
ratory (Research News, 6 Dec. 1974, p. 
909). In the hope of eliminating confusion 
which has arisen from these articles, I 
present here a record of the Massachu- 
setts Institute of Technology-Brookhaven 
experiment taken from our log books and 
records of 1974. 

After the initial shakedown of our elec- 
tron-pair spectrometer at Brookhaven, we 
started taking data from April to August 
on the high-mass region 3.5 to 5.5 Gev of 
p + A --, e-e+ + x. We made a 100-hour 
run and observed very few counts. During 
this period we measured the known meson 
decay region and observed genuine elec- 
tron pairs, which showed the spectrometer 
was functioning properly. 

At the end of August we changed the 
setting to cover the mass region from 2.5 to 
4.0 Gev. The data exhibited a sharp peak 
at the mass of 3.1 with little background. 
The original mass plot of this run was 
presented in Physical Review Letters (1, 
figure 2). The measured width of the peak, 
I < 5 Mev, was presented in Nuclear 
Physics B (2). Before we had time for more 
studies, the accelerator was turned over to 
M. Schwartz (Stanford-New York Uni- 
versity collaboration). 

During the week of 13 October, we in- 
formed a few people of our results (for ex- 
ample, T. D. Lee of Columbia University), 
and in order to make sure that we received 
a priority over Schwartz on the use of the 
accelerator in the coming weeks, I in- 
formed the management of Brookhaven 
(in particular R. R. Rau, the director of 
high energy physics) of the existence of a 
sharp and narrow peak at a mass of 3.1 
Gev. 

I was considering announcing the re- 
sults during the retirement ceremony (17- 

References 

1. Commission on Natural Resources, National 
Academy of Sciences, National Academy of Engi- 
neering, and National Research Council, Air 
Quality and Stationary Source Emission Control 
(Government Printing Office, Washington, D.C., 
1975). 

2. Ad hoc panel, Executive Committee Science Ad- 
visory Board, Environmental Protection Agency, 
Scientific and Technical Issues Relating to Sul- 
fates (Environmental Protection Agency, Wash- 
inton, D.C., 1975). 

Particle Discovery at Brookhaven 

Many stories have appeared in. newspa- 
pers and science magazines here and 
abroad about the discovery of the J or psi 
particle announced jointly last November 
at the Stanford Linear Accelerator Center 
(SLAC) and Brookhaven National Labo- 
ratory (Research News, 6 Dec. 1974, p. 
909). In the hope of eliminating confusion 
which has arisen from these articles, I 
present here a record of the Massachu- 
setts Institute of Technology-Brookhaven 
experiment taken from our log books and 
records of 1974. 

After the initial shakedown of our elec- 
tron-pair spectrometer at Brookhaven, we 
started taking data from April to August 
on the high-mass region 3.5 to 5.5 Gev of 
p + A --, e-e+ + x. We made a 100-hour 
run and observed very few counts. During 
this period we measured the known meson 
decay region and observed genuine elec- 
tron pairs, which showed the spectrometer 
was functioning properly. 

At the end of August we changed the 
setting to cover the mass region from 2.5 to 
4.0 Gev. The data exhibited a sharp peak 
at the mass of 3.1 with little background. 
The original mass plot of this run was 
presented in Physical Review Letters (1, 
figure 2). The measured width of the peak, 
I < 5 Mev, was presented in Nuclear 
Physics B (2). Before we had time for more 
studies, the accelerator was turned over to 
M. Schwartz (Stanford-New York Uni- 
versity collaboration). 

During the week of 13 October, we in- 
formed a few people of our results (for ex- 
ample, T. D. Lee of Columbia University), 
and in order to make sure that we received 
a priority over Schwartz on the use of the 
accelerator in the coming weeks, I in- 
formed the management of Brookhaven 
(in particular R. R. Rau, the director of 
high energy physics) of the existence of a 
sharp and narrow peak at a mass of 3.1 
Gev. 

I was considering announcing the re- 
sults during the retirement ceremony (17- 
18 October) of V. F. Weisskopf. We post- 
poned the announcement for two reasons: 
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the direct u /r- ratio to be 10-4, a mys- 
terious number that seemed to not change 
from 2000 Gev to 30 Gev. We found that 
this ratio could not be easily explained by 
p, w, ?, or J alone, indicating something 
more exciting might be just around the 
corner, and we decided to make direct 
measurement of this number by ourselves 
(however, even to this day, the mystery of 

-l/rr-I' = 10-4 is still not solved). (ii) There 
were speculations that high mass electron- 
pair production from proton-proton colli- 
sions came from a two-stage process of 
p + p--- .r + . ..and 7r + e-e*....This can 
be checked by a target thickness measure- 
ment. The yield from a two-stage process 
would increase quadratically with target 
thickness, whereas for a one-stage process 
the yield increases linearly. 

During Weisskopfs fest we had quite a 
few discussions, in which we disclosed our 
discovery, with physicists who came for the 
occasion, for example W. Jentschke of 
CERN. On 22 October, U. Becker of our 
group gave an open seminar reporting our 
results to MIT high energy physics groups. 

During the day of Becker's seminar, I 
was at Brookhaven and received a surprise 
visit from Schwartz, who had returned to 
Brookhaven to start after we had finished. 
He immediately wanted "to see the mass 
plot of the resonance around 3.0 Gev." 
Not wanting to spread information further 
and announce our results in this way, I de- 
nied his request and bet him $10 that there 
was no such resonance. I returned to our 
counting room and posted a memo which 
said, "I owe M. Schwartz $10." I paid him 
after the announcements of the discovery 
of the J particle. One member of our 
group, S. L. Wu, and I later talked with 
Schwartz and others and learned that, at 
the time of betting, not only Schwartz's 
group knew about the discovery, but many 
others knew as well. 

In the last week of October, both Y. Y. 
Lee, of our group at Brookhaven, and I re- 
ceived many inquiries about our results. 
Members of our group working at the 
MIT Laboratory for Nuclear Science 
computer were besieged by people inter- 
ested in seeing our mass plots. I also re- 
ceived a few phone calls from M. Deutsch 
at MIT suggesting that we should publish 
our results quickly, as, by then, many 
people knew about them. 

On 6 November, I paid a visit to G. 
Trigg, editor of Physical Review Letters, 
to find out if the rules of publication with- 
out refereeing had been changed, and I 
wrote a simple draft. 
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program advisory committee meeting. The 
moment I checked into the hotel, I re- 
ceived a phone call from Deutsch, who 

mentioned that he had heard there was 
great excitement at SLAC but he did not 
know the nature of their results. I traced 
Rau to Los Alamos and informed him of 
my decision to announce our results and 
placed a call to S. Brodsky at SLAC in- 
forming him of our results. He was very 
excited but did not want to tell me about 
the SLAC results. He told me that he 
would arrange for me to give a presenta- 
tion the next day. The next morning I 
walked into W. K. H. Panofsky's office at 
Stanford to inform him of our results. He 
mentioned that similar results had been 
obtained at SPEAR (the storage ring at 
SLAC) over the weekend. 

Monday morning, 11 November, Wu 
called G. Bellettini, director of the Frascati 
laboratory in Italy, informing him of our 
results. On very short notice, the ADONE 
(storage ring) group succeeded in pushing 
the energy above its normal limit (2 x 1.5 
Gev), set up a special 1 Mev per step 
searching program, and began their search 
on 13 November. Since they knew ap- 
proximately where to look, after only 2 
days, on 15 November, Bellettini informed 
us that a clear J signal had been observed 
at Frascati. 

SAMUEL C. C. TING 

Laboratory for Nuclear Science, 
Massachusetts Institute of Technology, 
Cambridge 02139 
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I would like to add my recollections-- 
aided by notes made at the time-to Ting's 
letter. 

For several years, considerable re- 
sources of the MIT Laboratory for Nucle- 
ar Science (LNS) have been devoted to his 
systematic search for new vector mesons. 
My first knowledge of the discovery of the 
J particle came on 22 October 1974, when 
U. Becker presented a preliminary eval- 
uation of the data to a laboratory seminar. 
The presentation was so cautious that the 
full significance of the data did not become 
clear to most participants. My own under- 
standing was largely based on a private 
discussion following the seminar. At this 

point, the Ting group was obviously caught 
between the contradictory desires of com- 
municating the discovery to other friends 
and avoiding premature dissemination of 

specific quantitative results which might 
still be subject to last-minute corrections. 
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borne and his associates showed that the LETTERS 
track structure in the emulsion was con- 
sistent with the monopole explanation, but (Continuedfrom page 750) 

not with the superheavy nucleus, and even with colleagues at MIT to vague 
While this evidence appears convincing, hints that an interesting structure had been 

researchers will remain skeptical until observed in the electron pair spectrum. 

* more data and hopefully more mono- Some colleagues interpreted my remarks 
poles are avallable. For example, lmplaOS- as lmportant news, others did not. B. Rlch- 
ible though it may seem, an electri ally ter (a member of the SLAC experimental 

charged particle with a Z of about 70 and a team), who was in Cambridge to give the 

 Texas 
mass of 10,000 protons could also have Loeb lectures at Harvard, did not seem 

L L  caused the observed track. Some physi- particularly impressed by my story told n ru m en  cists, including Owen Chamberlain of at a cocktail party at the end of October. 1 the University of California's Lawrence now regret having been so ambiguous in 

Engineering Berkeley Laboratory who has had, a my remarks and I apologize to him and 

chance to examine the experimental re- others for not being more explicit. 

sults, believe that there is a small but non- In any case, it became obvious that the 

Cd.Lulalun negligible chance that a less massive news was spreading through the physics 
_____________________________ charged particle could have caused the ob- community. On 4 or 5 November, a techni- 

PHONE TOLL FREE served detector response. If the particle cian working for a different MIT-LNS 

suffered one or more collisions that caused group at Fermilab remarked in a telephone 

800- 638 - 8906 it to lose some of its charge as it passed call that the Ting group at Brookhaven 
FOR THE CURRENT LOW DISCOUNT through the Lexan, the damage would ap- was preparing a champagne party to cele- 

PRICE OF THE LATEST MODEL proximate the uniform damage expected brate their discovery of a new particle. I re- 
TEXAS INSTRUMENTS CALCULATOR for a monopole. peatedly urged members of the Ting group 

OF YOUR CHOICE 
________________________________ Other scientists, such as Luis Alvarez to end this state of "secret publication." 

of the Lawrence Berkeley Laboratory who The first news of the beautiful SPEAR ex- 
TEXAS INSTRUMENTS was involved in the search for monopoles periments reached me on 10 November, 

SR-50A in the moon rocks, want to know why pre- when D. Friseb relayed the gist of a tele- 
* Performs all classical ide vious attempts to find monopoles failed. phone call he had received from SLAC, 

rile functions - simple arith- More than one unsuccessful monopole and I, in turn, alerted Ting, who was on his 
wetic, reciprocals, factorials, 
espatentiation, roots, trigono- hunter suggested that monopoles with the way there, 
metric and logarithmic fune. 
tions, all in free floating deci- charge, mass, and velocity reported . by MARTIN DEUTSCH 
mal point or in scientific no- Price and his colleagues ought also to have Labo ratory for Nuclear Science, 
tation. Rechargeable batteries, 
AC Adapter/Charger and case been detected in their experiments. If is im- Massachusetts Institute of Technology, 
Included. 

portant that this question have a satis- Cambridge 02139 
TEXAS INSTRUMENTS factory answer because the effective col- 

S R-51A lecting power (measured in square meter- 
Performs logarithms, trigono- years) of the other experiments exceeds 
metrics, hyperbolics. powers, that of the balloon experiments by about a Island Sanctuary 
mets, reciprocals, factorials, 
linear regression, mean, sari- factor of l0. It is to be noted, however, 
ance and standard deviation. Three memories. Scientific no- that this large collecting power is based on The system of primary wildlife reserves 
tation. 20 preprogrammed . LL 5 C'1I A Ni 5 C1.,t5' 
engineering conversions. Re- the assumption of certain properties of wilicil A. i.... juIIlvan anu 1V5. L. ..IIaller ex- 
chargeable batteries, AC Adapt- 
er/Charger and case included. monopoles that have not been verified. amine in their article (4 July, p. 13) is an 

The best answer would be to catch a essential system for the ensuring of a diver- 
ALL THE FAMOUS 

TEXAS INSTRUMENTS monopole or at least obtain more mono- sity of plant and animal species in the fu- 
ELECTRONIC CALCULATORS pole tracks. Price, Osborne, and their as- ture. They rightly point out the need for a 

ARE AVAILABLE AT DISCOUNT PRICES sociates are looking into the possibility of hierarchy in developing such reserves. 
Mail and phone orders accepted. Master Charge expand 
and BankAmericard accepted. Add $2.50 per an ed balloon experiment embody- I should like to offer a reserve, an estab- 
unit for shipping and handling. Maryland reli- ing perhaps 50 balloons with 40 square lished sanctuary, a coral atoll in the South 
dents add 4% sales tat. 
Use our toil free phone 800-638-8906 (Mary- meter detectors. Antarctica might be a Pacific which is already dedicated to scien- 
land residents phone: (301) 340-7200) to order good location for the search, they suggest, tific research, This atoll, is 5 kilometers in 
or for current discount quotations on the lead- 
ing brands of electronic calculators: Texas because the continuous sunshine in the diameter, 700 meters from outer reef to la- 
Instruments, Hewlett-Packard, Rockwell, Ricoh, 
Kingupoint, Corvus, Novus, and many more. summer there would nable balloons to be goon, and 5 meters above sea level. Two 

THE GUARANTEE kept aloft for long periods, hundred years ago it served as the center of 
10 day money back trial. If you are not com- Regardless of whether the present report a Polynesian kingdom. 
pletely satisfied you may return the Texas In- of a magnetic monopole is confirmed by For those who wish to work in an island 
struments calculator you order within 10 days 
for a cash refund or charge cancellation. In future experiments, it might be wise to re- biogeography environment, the sanctuary 
addition Texas Instruments Inc. and Capital 
calculator co. Inc. warrant each calculator for call what Dirac noted in his original paper: provides a unique opportunity. Scientists 
a period of one year against defective parts since the possibility of the existence of interested in working on the atoll are 
and workmanship. monopoles is not precluded by quantum cordially invited to respond. No grants 

Capital Calculator Company mechanics, it would be surprising if nature are available, but the committee will help 

Maryiland residents phone: did not make use of this possibility, in other ways and housing will be pro- 
(301) 340-7200 ARTHUR L. RoBINsoN vided. 
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poles are avallable. For example, lmplaOS- as lmportant news, others did not. B. Rlch- 
ible though it may seem, an electri ally ter (a member of the SLAC experimental 

charged particle with a Z of about 70 and a team), who was in Cambridge to give the 

 Texas 
mass of 10,000 protons could also have Loeb lectures at Harvard, did not seem 

L L  caused the observed track. Some physi- particularly impressed by my story told n ru m en  cists, including Owen Chamberlain of at a cocktail party at the end of October. 1 the University of California's Lawrence now regret having been so ambiguous in 

Engineering Berkeley Laboratory who has had, a my remarks and I apologize to him and 

chance to examine the experimental re- others for not being more explicit. 

sults, believe that there is a small but non- In any case, it became obvious that the 

Cd.Lulalun negligible chance that a less massive news was spreading through the physics 
_____________________________ charged particle could have caused the ob- community. On 4 or 5 November, a techni- 

PHONE TOLL FREE served detector response. If the particle cian working for a different MIT-LNS 

suffered one or more collisions that caused group at Fermilab remarked in a telephone 

800- 638 - 8906 it to lose some of its charge as it passed call that the Ting group at Brookhaven 
FOR THE CURRENT LOW DISCOUNT through the Lexan, the damage would ap- was preparing a champagne party to cele- 

PRICE OF THE LATEST MODEL proximate the uniform damage expected brate their discovery of a new particle. I re- 
TEXAS INSTRUMENTS CALCULATOR for a monopole. peatedly urged members of the Ting group 
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________________________________ Other scientists, such as Luis Alvarez to end this state of "secret publication." 

of the Lawrence Berkeley Laboratory who The first news of the beautiful SPEAR ex- 
TEXAS INSTRUMENTS was involved in the search for monopoles periments reached me on 10 November, 

SR-50A in the moon rocks, want to know why pre- when D. Friseb relayed the gist of a tele- 
* Performs all classical ide vious attempts to find monopoles failed. phone call he had received from SLAC, 

rile functions - simple arith- More than one unsuccessful monopole and I, in turn, alerted Ting, who was on his 
wetic, reciprocals, factorials, 
espatentiation, roots, trigono- hunter suggested that monopoles with the way there, 
metric and logarithmic fune. 
tions, all in free floating deci- charge, mass, and velocity reported . by MARTIN DEUTSCH 
mal point or in scientific no- Price and his colleagues ought also to have Labo ratory for Nuclear Science, 
tation. Rechargeable batteries, 
AC Adapter/Charger and case been detected in their experiments. If is im- Massachusetts Institute of Technology, 
Included. 

portant that this question have a satis- Cambridge 02139 
TEXAS INSTRUMENTS factory answer because the effective col- 

S R-51A lecting power (measured in square meter- 
Performs logarithms, trigono- years) of the other experiments exceeds 
metrics, hyperbolics. powers, that of the balloon experiments by about a Island Sanctuary 
mets, reciprocals, factorials, 
linear regression, mean, sari- factor of l0. It is to be noted, however, 
ance and standard deviation. Three memories. Scientific no- that this large collecting power is based on The system of primary wildlife reserves 
tation. 20 preprogrammed . LL 5 C'1I A Ni 5 C1.,t5' 
engineering conversions. Re- the assumption of certain properties of wilicil A. i.... juIIlvan anu 1V5. L. ..IIaller ex- 
chargeable batteries, AC Adapt- 
er/Charger and case included. monopoles that have not been verified. amine in their article (4 July, p. 13) is an 

The best answer would be to catch a essential system for the ensuring of a diver- 
ALL THE FAMOUS 

TEXAS INSTRUMENTS monopole or at least obtain more mono- sity of plant and animal species in the fu- 
ELECTRONIC CALCULATORS pole tracks. Price, Osborne, and their as- ture. They rightly point out the need for a 

ARE AVAILABLE AT DISCOUNT PRICES sociates are looking into the possibility of hierarchy in developing such reserves. 
Mail and phone orders accepted. Master Charge expand 
and BankAmericard accepted. Add $2.50 per an ed balloon experiment embody- I should like to offer a reserve, an estab- 
unit for shipping and handling. Maryland reli- ing perhaps 50 balloons with 40 square lished sanctuary, a coral atoll in the South 
dents add 4% sales tat. 
Use our toil free phone 800-638-8906 (Mary- meter detectors. Antarctica might be a Pacific which is already dedicated to scien- 
land residents phone: (301) 340-7200) to order good location for the search, they suggest, tific research, This atoll, is 5 kilometers in 
or for current discount quotations on the lead- 
ing brands of electronic calculators: Texas because the continuous sunshine in the diameter, 700 meters from outer reef to la- 
Instruments, Hewlett-Packard, Rockwell, Ricoh, 
Kingupoint, Corvus, Novus, and many more. summer there would nable balloons to be goon, and 5 meters above sea level. Two 

THE GUARANTEE kept aloft for long periods, hundred years ago it served as the center of 
10 day money back trial. If you are not com- Regardless of whether the present report a Polynesian kingdom. 
pletely satisfied you may return the Texas In- of a magnetic monopole is confirmed by For those who wish to work in an island 
struments calculator you order within 10 days 
for a cash refund or charge cancellation. In future experiments, it might be wise to re- biogeography environment, the sanctuary 
addition Texas Instruments Inc. and Capital 
calculator co. Inc. warrant each calculator for call what Dirac noted in his original paper: provides a unique opportunity. Scientists 
a period of one year against defective parts since the possibility of the existence of interested in working on the atoll are 
and workmanship. monopoles is not precluded by quantum cordially invited to respond. No grants 

Capital Calculator Company mechanics, it would be surprising if nature are available, but the committee will help 

Maryiland residents phone: did not make use of this possibility, in other ways and housing will be pro- 
(301) 340-7200 ARTHUR L. RoBINsoN vided. 
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