Principal Experiments discussed at the workshop
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Question of semantics: When to call something
a Higgs Mode or Amplitude Mode or something
else.

Higgs of particle physics:
Local gauge invariant model

Qralar avritatinn



g -
Energy [meV]
c (=3

B |G ® 8] (D unats |
-4
~n

| S - )
4 2 0 2 & & B S 10

Question of semantics: When to call something
a Higgs Mode or Amplitude Mode or something
else.

Higgs of particle physics:
Local gauge invariant model
Scalar excitation.

Superconductors,
cold bosons, antiferromagnets.

Interesting Things quite new to me.

Higgs in the KT phase

Non-Adiabatic excitations of modes in
superfluids and superconductors and
iIn Polaritons.
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Theoretical question:
Can we see direct amplitude-amplitude
correlations in the bosons in a lattice system?

Comparison between Higgs at LHC
and in CMP.
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From Lykken and Spiropoulu

Physics Today, Dec. 2013

New Experiments: (M-A. Méasson, A. Sacuto, Paris)

Phys. Rev.B 2013 ( and preprint)
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Contrasting theory of superconductivity with electro-weak
gauge theory : Can CMP say anything helpful?

CMP: Complete knowledge of interactions and almost
complete of effective low energy interactions,

Landau Fermi-Liquid Theory. So we have a complete
theory of superconducting condensation and 75 years of
experiments - most revealing of them are related to the
Josephson Effect.
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Contrasting theory of superconductivity with electro-weak
gauge theory : Can CMP say anything helpful?

CMP: Complete knowledge of interactions and almost
complete of effective low energy interactions,

Landau Fermi-Liquid Theory. So we have a complete
theory of superconducting condensation and 75 years of
experiments - most revealing of them are related to the
Josephson Effect.

EPP: Few experiments in the 25 years prior to 2012.
Condensed state non-abelian version of superconductivity.
No knowledge of un-condensed state because it occurs
at “Temperature” over about 250 GeV.

In present theory: Higgs will exist, W and Z will become
massless.

Nice to know we are back to having an “aether”

So all theory is for a region in which there is very little
information. Since if what appears to be coming out of
LHC appears not to support prevalent directions of theory,
time is ripe for new ideas or for endless speculations.
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Since there is a basic theory of metals and superconductors,
the Higgs is not all that important in CMP.
It would have been if Ginzburg-Landau theory was all we had.

In EPP, it is of great importance. It completes a consistent
Phenomenological theory built on about 50 years of expts.
and probably limits the form of any theory beyond (both in
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Since there is a basic theory of metals and superconductors,
the Higgs is not all that important in CMP.
It would have been if Ginzburg-Landau theory was all we had.

In EPP, it is of great importance. It completes a consistent
Phenomenological theory built on about 50 years of expts.

and probably limits the form of any theory beyond (both in
terms of new particles and “microscopic” basis for the

phenomenology.

Do, we as CM-experimentalists and theorists have any
useful directions to suggest?

Wonderful workshop

| wish on behalf of the participants to
express my great appreciation to the organizers,
especially

Innal Nanchita Qan
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