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Higgs and super-symmetry ?
Or something else maybe
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Behind the history plot is hidden the technological
development required for each step

Obs: you can notice different particle species used in the different colliders
electron-positrons and hadron colliders (either p-p as Tevratron, p-p as LHC)
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Interaction point
with crossing angle
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23 Kms of supercond
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From LINAC to LHC...
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Needs for 10-20 kA cable for

protection
' g,\. ‘o) e)a)e) @) @) e e) e e e e e s (m Needs very high packing factor: 90%
1
resistive contact R_ at Needs a system simple that keep
c, strands
cross-over point The strand are fully

transposed
BUT field changes

over a period !

Ends problems

Junctions
induced eddy currents duct BICC
in the loop | « -dB/dt superconducting

and | « 1/R path in the
¢ strands
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“Door meten tot weten”
To knowledge through measurement
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Thus the mercury at £2°K has entered a new state, which, owing to its
particular electrical properties, can be called the state of superconductivity.
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It is very noticeable that the experiments indicate that the density ot the
helium, which at tirst quickly drops with the temperature, reaches a maxi-
mum at 2.2°K approximately, and it one goes down further even drops

again. Such an extreme could possibly be connected with the quantum the-
Ory.
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Discovery of ¢

J.F. Allen & A.D. Misener (Cambridge)
P.L. Kapitsa (Moscow)

Vaporization of liquid helium

He | (T=2.4 K) He Il (T=2.1 K)
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« In my PhD work in Toronto on superconductivity, | had
often seen the sudden cessation of boiling at the lambda
temperature T, but had paid it no particular attention. It
never occured to me that it was of fundamental
significance. »

J. Allen, Physics World, November 1988, p 29.
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A Superconductors

@ Electrotechnical equipment
& Power converters

4+ Cryogenics
¢ Vacuum
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Current Leads us 3
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Resistive (WFL) |HTS (4 to 50 K)
Resistive (> 50 K)

13 kA HTS current lead for LHC

Heat inleak to 1.1 W/KA 0.1 W/KA &)
liquid helium

Exergy loss 430 W/KA 150 W/KA

Electrical power 1430 W/kA 500 W/KA

of refrigerator

Sum of currents into LHC ~ 1.7
MA, i.e. need current leads for 3.4
MA total rating (in and out) tapes

Economy ~ 3400 W in liquid
helium ~ 5000 I/h liquid helium

= capital: save extra cryoplant Nb-Ti

= operation: save ~ 3.2 MW wires
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5 orders of magnitude in ~200 days ~50 pb-! delivered, half of it in the last week !
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* ALICE : low pile-up limited since 01.07.2010
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peak luminosity (Hz/b)
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936 bunches (75 ns)
3 micron emittance

1.2 x 10** protons/bunch
beta* = 2.5 m, nominal crossing angle

Peak luminosity 6.4 x 1032
Integrated per day 11 pb1
200 days 2.2 bl
Stored energy 72 MJ

Usual warnings apply — see problems, problems above
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