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The Frascati Synchrotron (1959-1975) 
Electro-synchrotron was the first high-energy accelerator made in Italy. 

It was approved in 1953 and its construction began in 1957. 
After just two years the accelerator was operational.
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The desire to continue the studies begun by Enrico Fermi and by the "boys of via 
Panisperna" was strong but after the war the difficulties of the reconstruction
slowed down the project to build high-energy particle accelerators as happened
in USA. But the excitement of that school, which enumerated among the best 
nuclear and particles physicists of the world was not arrestable.

In 1948 a laboratory was set up on the Cervino mountain for the observation of
cosmic rays waiting for ’’the accelerators that produce them at home", as Gilberto
Bernardini said, and at the Testa Grigia at 3500 m height, physicists from all
universities worked together establishing strong personal and professional
relationship that were fundamental to the growth of the INFN and CNEN

Background
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The F(o)unding Fathers

• CERN

Edoardo Amaldi and Gilberto Bernardini Enrico Persico
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They believed that it would be important to build a 
high-energy accelerator in Italy



Amaldi's request to build an accelerator in Italy came up to the Prime Minister,
Alcide De Gasperi, through Leone Cattani Minister of Public Works, but public
finance had other priorities in that period of reconstruction. The professor
Francesco Giordani then contacted the Minister of Industry Pietro Campilli, who
demonstrated strong interest in nuclear research initiatives.

Amaldi, Giordani and Campilli agreed to set up the National Committee for Nuclear
Research, CNRN, financed by the Ministry of Industry. Minister Campilli, resident in 
Frascati, convinced his friend Senator Pietro Micara, mayor of Frascati, to give a plot 
of land with the curious name of ’’Macchia dello sterparo’’ (grove of brushwood…….)

It was decided to build a Synchrotron of energy between 500 and 1000 MeV.

How the construction of the Synchrotron was decided

On. Pietro Campilli
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Giorgio Salvini

The Boss
The construction of the Synchrotron and
the related research center
was entrusted to a 31-year-old
physicist: Giorgio Salvini. He recruited a
team of good and motivated physicists
in the Italian universities
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• The Frascati Synchrotron aims to accelerate electron 
beam up to 1GeV energy

• The electron beam had been used to generate  a g
beam, up to 1 GeV, by bremsstrahlung  on target placed
inside the machine.

• The g beam were had been used to study the 
interactions between matter and electromagnetic
radiation.

• And in particular to study nuclear and electromagnetic
forces between elementary particle

Physics program (1)
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Physics program (2)

• Single and multiple photoproduction of charged and 
neutral pions.

• Photoproduction of strange particle: heavy meson and 
hyperon

g + p -> L0 + K+   (threshold 910 MeV)

g + p -> S0 + K0     (threshold 1040 MeV)

• Electron – photon experience to study nuclear form
factors

• Photoproduction of particle pairs (µ+µ-, p+p-)
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Pisa 1955: Researchers leaving for Rome. 
In 1955 the accelerator section of the INFN in Pisa moved to Rome for the
construction of the synchrotron. Following the decision to build the synchrotron in
Frascati, this team will become the INFN-CNEN National Laboratories of Frascati.
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The Synchrotron
building during

costruction

The inner view of the building
with the large synchrotron
concrete basement
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Cryogenic lab

The first building built
in Frascati contained
the liquefier bought to
make cryogenic plates
as a target for the
synchrotron beam

1956: The first canteen in Frascati. The 
photo is taken during the lunch break in a 
phase of the installation of the liquefier for 
the cryogenic of the Synchrotron. 
Recognizable Scaramuzzi, Bellatreccia, 
Careri and Moneti
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A temporary RF laboratory was set up 
in a tent waiting for the building
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The problem of lack
of water was solved
by digging a well
of 160 m "Absurdly
deep almost to the 
antipodes" 
(Touschek)

Building ready



Vacuum chamber quality control
In the picture: Clozza

Magnetic measurements 
In the picture: Di Stefano

Great work of the 
technicians:

Mechanical workshop

large part of the accelerator 
components were made in house
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RF cavity with power supply

3 MeV Van de Graaf injector

Injection deflector

Sala controllo
nella foto:Eddy

Grad
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Rotating group for 
magnet supply

Protection inductor

capacitors hall
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Synchrotron installation
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Synchrotron installation
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Final magnet inspection : Dr. Murtas inside the gap
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The Sinchrotron ready for the commissioning
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Frascati staff : G.Salvini in the center

Ghira,Quercia,Toschi,Bologna,Querzoli,Zanetti,Agostini,DiStefanoGuido,Trevisan,
Pistoni,Santangeli,Cavusotti,Brolatti,Murtas,Marra,Pecchi,Scaramuzzi,Bonini,

Cerchia,Propersi,Stipchic,Puglisi,Sanna,Martellucci,Eddi,Ivagnes,D'Amato,
Sacerdoti,Piredda,Ghigo,Bernardini,Grilli e Cinti.



11 February 1959: the Sychrotron is ready for the 
experiments

The funny official announcement ‘’we are pleased to announce the birth of the 
one billion electron-volts synchrotron. The child is alive and viable’’
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Italian president: Gronchi
3 April 1959

Notoriety: famous guests arrive

Prince Philip of Edinburgh
3 May 1961

1959: President of EURATOM

16/11/1959 The most famous visit:
Ranieri di Monaco and Grace Kelly



Synchrotron and experimental beam lines layout

The four sychrotron beam lines with the arrangement of the experimental
apparatus at the beginning of 1961
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Experimental hall

17/09/1959 (Vasari) 
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Experiments counting room

PHOTON 2019            Frascati 3 June 2019 



hydrogen target HD1

Wilson quantameter
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Device with diamonds for 
single crystal generation

VOLUME 8, NUMBER 11 PHYSICAL REVIEW LETTERS JvNz 1, 1962

EXPERIMENTAL EVIDENCE FOR A QUASI-MONOCHROMATIC BREMSSTRAHLUNG INTENSITY
FROM THE FRASCATI 1-GeV ELECTRONSYNCHROTRON

G. Barbiellini, G. Bologna, G. Diambrini, and G. P. Murtas
I aboratori Nazionali di Frascati del Comitato Nazionale per 1 Energia Nucleare, Frascati, Homa, Italia

(Received April 24, 1962)

In a previous Letter' we reported results of
calculations concerning the possibility of obtain-
ing photon "lines" by allowing a high-energy elec-
tron beam to strike a single crystal.
In this Letter we give the experimental results

concerning 150- and 300-MeV photon "lines" ob-
tained by the use of a diamond single crystal at
room temperature in the vacuum chamber of the
Frascati 1-GeV electronsynchrotron; the experi-
mental results are also compared with the theo-
retical calculations.
%e used approximately the same experimental

arrangement described in other papers. '~'
The single crystal is a diamond having the shape

of a (10x5x2) mrna parallelopiped, the widest
face of which has the Miller indexes 110; it is
mounted in a remotely controlled goniometer
placed in a straight section of the synchrotron.
Rotation is possible around horizontal and ver-
tical axes, both perpendicular to the y-ray beam
direction; the crystal axis (110) is placed along
the former direction and the axis (001) along the
latter, within +2'.
The goniometer was much improved with re-

spect to the preceding one. ' It has a sensitivity
of 0.1 mrad; the angles are measured with a rel-
ative systematic error of +O. l%%uo. The electrons
strike the diamond at small angles 8 with the axis
(110).
The collimation of the y-ray beam was improved

by adding two further collimators in order to re-
duce the background at low energy. The angle of
acceptance was lowered to 0.3 mrad, in order to
select photons emitted from electrons whose an-
gle with the y-ray beam axis, due to multiple
scattering, is of the same order of magnitude.
In this way, although the angle 0 is well defined,
the y-ray beam is approximately integrated over
the emission angle of the photons with respect to
the electrons. The y-ray beam intensity after
collimation, as monitored by a Wilson4 quanta-
meter, is -10' equivalent quanta/minute.
The y-ray beam strikes an aluminum converter
1.1 x10 2 radiation length in thickness; electron
pairs are analyzed by means of a pair spectrom-
eter. '
Symmetrical electron pairs of a definite energy

are detected by a system of scintillation counters
similar to the one already used'; the energy spread
of the photons accepted from the detection system
is bk/k =8.5%; the error in determining the cen-
tral energy of the photons is' 5k/k =+0.3%.
We measure the number N(k, 8) of symmetrical

pairs accepted by the detectors per fixed number
of monitor units, as a function of the nominal en-
ergy 0 of the photons, at a fixed value of 0, sub-
tracting for delayed coincidences (10% of prompt
coincidences). Background is negligible (always
of the order of 0.1%).
%e define experimental normalized bremsstrah-

lung intensity by the relation

N(k, 8) o (k )',." 8) =~(k, e). (k)f"'0
where k, = 900 MeV is the photon energy at which
normalization is performed; with the monitor
units fixed in the measurements (5 x 10 equiva-
lent quanta), we obtain N(k„, 8) = 2x10' for each
8. In (1), o (k) is the symmetrical pair produc-
tion cross section in aluminum, viz. , the sum of
the contribution due to nuclei' and electrons. ' f(k)
is a correction factor which takes into account
the scintillator vertical counting losses, due to
the electron multiple scattering in the converter.
f(k) was measured with high accuracy by compar-
ison with measurements performed with thin con-
verters where there are no counting losses down
to 50 MeV.
The experimental quantity (1) must be compared

with the calculated quantity

(x, 8) = I(x, 8) /I(x, 8),
where x =k/8, is the fractional energy of the pho-
tons with respect to the energy F-, =1 GeV of the
electrons and x, = k, /E, . I(x, 8) is the bremsstrah-
lung intensity due only to the nuclei; it is the only
contribution we consider, as we do not know yet
the coherence effect of the electrons. I(x, 8) is
given by the relation

I(x, e) =[1+(1-x)] [y, (5)+q, (8, 5)]

- -', (I -x)[g, (5)+g, (8, 5)],

Cerenkov counter
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IL NUOVO CIMENTO VOL. LIVA, N. 4 21 Aprile 1968 

Positive-Pion Photoproduction by Linearly Polarized 7 Rays. 
I. -Experimental Method and Results. 

M. GRILLI, P. SPILLANTINI and F. Soso 

~aboratori ]qaz~onali d~ Fraseati del CNE]V - Roma 

M. ~IGR0~ E. SCHIAVUTA and V. VALENTE 
Istituto di Fislea dell'Universit~ . Padova 

Istituto Nazionale di Fisica Nucleate - Sezione di Padova 

(ricevuto il 10 Ottobre 1967) 

Summary. - -  The apparatus and the experimental method used for the 
measurements of the single-~ + photoproduetion by linearly polarized 
y rays are described. The present results on the asymmetry ratio A(O) are 
summaized. The range covered by our results is O= (30--145) ~ (e.m.) 
and E v ---- (200--450) MeV. 

Introduction. 

Linearly polarized photon bcums make i t  possible to s tudy  some aspects 
of positive-pion photoproduct ion tha t  are not  explicitly revealed in experiments  
involving unpolarized photons.  In  particular,  the  quanti t ies  az(0) and a,(0) 
can be determined separately, where aj_(O)(a, (0)) is the  differential cross-section 
for producing a pion in a plane perpendicular  {parallel) to the  polarization plane 
of the  incident  photon.  As the , re ta rda t ion  t e r m ,  in ~+ photoproduct ion  
contr ibutes only to aN, the  a .  is par t icular ly  suitable for a phenomenologieal 
theoret ical  analysis of the photoproduct ion process. 

The complementar i ty  of measurements  by  polarized and unpolarized T' rays 
has been extensively discussed in many  theoret ical  (~.5) and exper imental  
papers  (6). 

(1) A. DO~ACHIE and G. SHOW: Ann. o] Phys., 37, 333 (1966). 
(~) W. Sc~I])~: Zeits. Phys., 182, 76 (1964). 
(s) G. T. HOFF Phys. Rev., 122, 665 1961). 
(4) M. GOURDIN and Pm SALIN: Nuovo Cimento, 27, 193 (1963). 
(s) M. NIGRO and E. SCHIAVUTA: N~OVO Cimento, 50, 358 (1967). 
(8) R. C. SMITH and R. F. MozI,~Y: Phys. Rev., 130, 2429 (1963). 

Goniometer for crystal polarizer

Spectrometer with 
counters
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Bubble chamber
during lab test

frame of the bubble chamber: in red the 
point at which the photon, interacting
with a proton, has created a pair of 
pions; the third trace is that of the proton
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Traces in the Spark chamber

First Spark chamber, 1959



Great availability and reliability

Synchrotron duty cycle: in red the working hours for experiments
per year, in blue the hours lost due to faults
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Beam
extraction

The study of the physics of the nucleos requires the extraction from the 
synchrotron to send the electron beam on target. The difficult problems had been
solved with a RF resonant excitation
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To switch from electron to positron
injection the magnet had been rotated 
around its axis: a technique called 
‘’the rotisserie’’

Nobody could tell which were 
positrons and which electrons

The beam extracted was also used to inject in the first 
electron-positron collider of the world, called ADA (Anello Di 
Accumulazione) invented by Bruno Touschek

Bruno Touschek
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Thanks for the attention

bibliographic and photo sources: E.Amaldi, G.Battimelli, 
C.Bernardini, P.Campana,M.Ricci-Ghigo, G.Salvini, V.Valente and 

… many friends
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