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10 FEBRUARY 1971

Council commissions the Super Proton
Synchrotron

Seven kilometres in circumference, the Super Proton Synchrotron (SPS) was the
first of CERN's giant underground rings. It was also the first accelerator to cross
the Franco-Swiss border.

Eleven of CERN's member states approved the construction of the SPS in
February 1971, and it was switched on for the first time on 17 June 1976, two
years ahead of schedule. The SPS quickly became the workhorse of CERN's
particle physics programme, providing beams to two large experimental areas,
Advances in technology during the building period meant that not only was
construction finished early, it was able to operate with a beam energy of 400 GeV
- 100 GeV higher than the original design energy.

The SPS operates today at up to 450 GeV, and has handled many different kinds
of particles. Research using SPS beams has probed the inner structure of protons,
investigated nature's preference for matter over antimatter, looked for matter as
it might have been in the first instants of the universe and searched for exotic
forms of matter,
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Fig. 3. The body of Gargamelle installed inside the magnetic coils.
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Van der Meer’s neutrino horn




On 19 July 1973, physicists working with the Gargamelle bubble chamber at CERN
presented the first direct evidence of the weak neutral current

19 JULY,2013 | By Cian O'Luanaigh

The first example of a single-electron neutral current. An incoming antineutrino knocks an electron forwards (towards the left), creating a
characteristic electronic shower with electron-positron pairs (Image: Gargamelle/CERN)
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L, ' FINAL NOTE

This work was done in 1968. The idea seemed too far-fetched

at the time to justify publication. However, the fluctuations upon which
the system is based were experimentally observed recently. Although it
may still be unlikely that useful damping could be achieved in practice,

it seems useful now to present at least some quantitative estimation of
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@ Seminar Carlo November 1976
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A

b) It would be most attractive to replace the entire electron cooling and
stacking process by a stochastic cooling system. NO deceleration would
then be required, and a single ring, operated d.c., would be sufficient.

- i

Studies have shown that it would probably be possible to cool and stack
a limited number of pulses (say 100). The stacking would be done by momentum
cooling., Betatron cooling of the stack would seem to be feasible because the
noise problem is then less severe than for single pulses.
IS T ———
However, the problem of stacking, say, 'IO4 pulses and simultaneously
cooling the injected pulses in the same ring, has not yet been solved. Although
a solution is not quite excluded, it seems more reasonable at present to base

the design on electron cooling, which requires much less extrapolation into un-

known regions.
e
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Initial Cooling Experiment
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Momentum Cooling in ICE

Schottky scan after 1, 2 and 4 min.

Signal height proportional to the square root of density and
width proportional to A p/p.
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Antiproton Collection with Horn

14



XI-Y PARAMETER

0.050

gmax

0.010

0.005

0.001

ENERGY (GeV)

CERN, 18th October 2024

15



THrS NDKN/Né ,4,,

PLoTONS  AND M?ﬂmm
CoLLiSionS Have Beewy
PeoDvCed I S PS Ay
CLENR Ly DETECTED (/1

(s Fokenrd TELESCES
OF EXPERITMENT Uhx

CERN, 18th October 2024 16



CERN, 18th October 2024

17



1978

1980

1981

1982

1983

History

Thorndahl invents filter method of fast momentum cooling.
Theory, Hereward and Sacherer. Thorndahl cooling tested on ICE.
SPS storage experiments started.

Second design report based entirely on stochastic cooling.
Authorisation of p-pbar project (June 1978).

Start eleven-month shutdown for SPS modifications.
Protons circulating in AA (June).

10t July first proton-antiproton collisions in SPS (4 a.m.).
November first technical run (0.2 inverse nanobarns).

First real physics run October — December (28 inverse nanobarns).
Peak luminosity 5 x 10286cm=2st. W found.

January W annoucement.
April = July collider rup,J.uminQsity,3,6 x 102°cm2st. Z, found.
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LARGE HADRON COLLIDER
IN THE LEP TUNNEL

Vol.l

PROCEEDINGS OF THE ECFA-CERN WORKSHOP

held at Lausanne and Geneva,
21-27 March 1984
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