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Where,	I	believe,	it	started



Nel 1979 ha proposto lo studio della spettroscopia del 
Charmonio, utilizzando un getto di Idrogeno gassoso e 
gli antiprotoni raffreddati della sorgente del CERN 
accumulati nel ISR del CERN, in tale modo si sfruttava
la grande risoluzion e energetica dei fasci raffreddati
ed il fatto che nell'annichilazione antiprotone protone
si ha accesso in formazione a tutti gli stati di spin e 
parità, mentre nell'annichilazione e+e- si ha accesso 
solo agli stati vettoriali.
Il peggiore rapporto segnale-rumore è stato superato
con uno spettrometro semplice che guardava i
decadimenti elettromagneti degli stati di charmonio.
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P.	Dalpiaz,	Proceedings	of	the	first	LEAR	workshop,	Karlsruhe,	Germany,	edited	by	H.	Poth,	1979

a	really	neat	idea	and	the	playing	field	to	which	it	applied	full	of	riches	for	the	taking.	
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as	of	1999

A	full	QCD	spectrum	to	
investigate	and	study
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Unconventional indeed	...	Precious	antiprotons,	&	running	a	machine	a	factor	10	below	its	typical	energy	..



Volume 171, number 1 PHYSICS LETTERS B 17 April 1986 
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This experiment has been performed at the CERN Intersecting Storage Rings to study the direct formation of charmonium 
states in antiproton-proton annihilations. The experimental program has partly been devoted to an inclusive scan for 
~p ~ JA/, + X in the range 3520-3530 MeV/c 2. A cluster of five events has been observed in a narrow energy band, centred 
on the centre of gravity of the 3P s states where the 1 P1 is expected to be. When interpreted as a new resonance, these data yield 
a mass m = 3525.4+0.8 MeV/c 2. 

1. I n t r o d u c t i o n .  The study of  charmonium (Ec) is 
considered as a powerful tool for understanding the 
forces between quarks. The knowledge of  the mass 
shift of  the 1P 1 state relative to the centre of  gravity 
(COG) of  the spin-averaged 3pj  states is very impor- 
tant for establishing the nature of  the spin-dependent 
forces in quantum chromodynamics (QCD). Recent 
theoretical work based on the short-range hypothesis 
for spin-spin and tensor forces predicts this mass shift 
to be very small * 1 
i Deceased, 21 July 1984. 

, t For recent discussions, see ref. [ 1 ] and references therein. 

0370-2693/86/$ 03.50 © Elsevier Science Publishers B.V. 
(North-Holland Physics Pubhshing Division) 

At e+e - storage rings, the (~c) states not carrying 
the quantum numbers of  the photon can only be 
reached through decays from 1 -  higher-mass states. 
In contrast, all the (-6c) states can be formed, through 
gluon exchange, directly from an ant iproton-proton 
initial state, the formation cross section being propor- 
tional to the product of  the branching ratios: BR(~p 
-+ Ec) X BR(Ec -+ final state). 

Charmonium formation in ~p annihilations has 
been studied by the R704 Collaboration at the CERN 
Intersecting Storage Rings (ISR). Because o f  the ex- 
pected high hadronic background, we chose to tag the 

135 

No	Logo
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With	a	small	amount	of	luminosity,	demonstrated	the	feasibility	and	the	potential	of	the	technique,	and	achieved	remarkable	
measurements	of	masses	and	widths	of	chi	states	etc ..
Then	the	Intersecting	Storage	Rings	were	closed	and	became	just	the	LSR	(LEP	Storage	Rings)
Plans	were	afoot	to	move	this	to	Fermilab	where	an	antiproton	source	was	being	developed	for	the	Tevatron



8 x 103”/cmz/sec. The beam-lifetime with the gas-jet on is presently 40 hours 
and the experiment runs in a mode where antiprotons are accumulated for 
about 24 hours, the experiment takes data for 48 hours (accumulating some 
400 to 600 inverse nanobarns) and the cycle is then repeated. The initial 
work of the experiment is to understand in detail the systematics of the 
detector (efficiencies, backgrounds ) and the beam (momentum spread, and 
energy calibration). Figure 4 shows the mass distribution of candidate J/zl, 
events as reconstructed in the central calorimeter using a preliminary set of 
calibration constants.The scanning capabilities of the antiproton source have 
been exercised by making measurements on the ~1 and x1 states. Figure 
5 shows some initial scans of these states; these early data are impressively 
clean and suggest that this run should be quite rewarding. If time permits 
before the fall shutdown, the experiment will search for the *PI state. The 
program will then continue in the next part of the fixed target run scheduled 
to start in 1991, 
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anti-proton	debuncher
and	accumulator	rings

E760/E835

Home
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• Student ezpected to graduate on current data. 

The E760 Collaboration 
September 1 1992 
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Ferrara	built	the	inner	tracking	chamber	– a	radial	projection	chamber	to	measure	q

E760	Apparatus	Schematic



October	8	2018		 Gianni	e	Dalpiaz^2	Fest	- Ferrara 12

Ferrara	built	a	double	set	of	Scintillating	fiber	trackers		- to	measure	q

E	835	Apparatus	Schematic



h_c
->	gg

MeV
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c0

pb

Chi-1		and	Chi-2	Mass	measurements

c0
Chi-0 Chi-1 Chi-2

Chi-0,	1,	and	2	width	and	mass	measurements



1986	- 2005
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Precision	measurements	on	charmonium states

Ø 25	papers	on	physics	results

Ø 35	Ph.D’s minted	…

starting	from	Nel 1979 ha proposto..



1986	- 2005

October	8	2018		 Gianni	e	Dalpiaz^2	Fest	- Ferrara 15

Nel 1979 ha proposto..

L’esperimento è stato realizzato prima all’ISR e 
completato con le collaborazioni E760 ed E835 
all’Accumulatore di Antiprotoni del Fermi-Lab, 
ottenendo importanti risultati tra i quali
risaltano la misura diretta della larghezza degli
stati χc dell’ ηc e la scoperta dello stato 1P1 del 
charmonio.

Bravo, bravo, bravo

The	charmonium at	Fermilab	story	starts	officially	in	1986,	
It	went	on	in	data	runs	 from	1990	to	2001	– and	papers	came	out	till	at	least	2005	to	exploit	
fully	the	data	we	accumulated	– and	it	continues	to	live	in	some	very	happy	memories	..
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A	letter	from	John	Peoples	about	the	occasion	he	was	awarded	this	doctorate.	
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Dear	Stephen,
I	know	this	is	late	but	there	is	one	reminiscence	of	Piero that	I	want	to	share	because	Piero organized	a	wonderful	and	
meaningful	day.

It	was	the	day	I	received	an	honorary	doctorate	from	the	University	of	Ferrara	on	the	occasion	of	the	650th	anniversary	of	the	founding	of	
the	University	of	Ferrara.	
I	believe	it	was	in	1992	or	1993.		In	order	to	qualify	for	this	honor	I	was	a	student	at	the	University	for	a	day	and	I	was	expected	to	give	a	
short	speech	to	the	dignitaries	of	the	town	who	assembled	for	the	event.	It	involved	many		dignitaries	from	the	city	and	from the	
University;	but	not	too	many,	just	the	right	number	to	make	it	warm,	personal	and	festive.	Each	person	had	a	colorful	uniform to represent	
their	station	in	Ferrara.	They	assembled	for	a	parade	to	the	auditorium,	Piero and	I	were	part	of	the	parade,	we	marched	into	the	
auditorium,	there	were	remarks,	I	gave	my	short	speech	on	international	collaboration	in	science;	of	which	the	Charmonium experiment	
was	a	fine	example,	and	then	I	received	an	honorary	degree	from	the	University.	Many	of	our	Italian	colleagues	from	E760	were in
attendance	and	later	that	evening	we	all	went	to	dinner.	
It	was	a	wonderful	day;	in	fact	the	most	memorable	day	of	my	life.	The	parade	of	the	dignitaries	is	still	vivid	in	my	mind.		The degree	
parchment	was	so	beautiful	that	Nancy,	my	wife,	framed	it	in	a	beautiful	ornate	frame	after	I		returned	home.	I	still	see	it	every	day	in	my	
study	in	the	continuing	care	community	in	which	I	live.	
The	theme	of	my	speech	was	international	collaboration	in	science	and	it	is	still	a	noble	and	thoughtful	way	of		working	together.	I	hope	it	
does	not	 disappear	in	these	days	of	Trump	and	Salvini.	Piero arranged	the	whole	day	and	evening.	
Working	on	E760	was	such	a	joy	when	I	was	able	to	work	on	it.		Please	thank	Piero for	my	day	as	his	student	and	helping	to	guide	E760.		
There	are	pictures	of	the	event,	but	I	cannot	find	them.	The	march	of	the	dignitaries	was	one	that	I	particularly	cherish..		
I	apologize	that	I	delayed		my	response	for	so	long.		

Best	Regards,				
John

Letter	from	John	Peoples,	ex-director	Fermilab	..


