Discussion on Superconducting RF at CERN: overview (Venturini)

Question: for the bulk niobium cavities at JLAB, what does it mean Bpk
~130mT?, can you elaborate more? Does it mean it can only stand 0.1T?

Answer: this is the RF field, yes it can withstand 0.13 T at 800 MHz. As far as the
static magnetic field is concerned, cavities should operate in the Meissner state.
In the mixed state, losses due to vortex oscillations usually prevent economic
operation. Pinning does not help as RF currents get typically larger than Jc. A
possible exception is for very very low RF currents, where pinning may still be
effective.

Walter

Discussion on HTS coatings for FCC and beyond (Puig, Gutierrez)

Babette (question): For the FCC, since it will run many years | wonder how well
it's known if these HTS tables will stay attached stably to the beampipe?
ICMAB: Babette, this is a good question. Actually, we expect good and durable
attachment, since it is done with well established soldering technology.
Nevertheless, we need to conduct R&D on aging and thermal cycling to ensure
no modifications on the properties of the coating. In the situation of a dipole
magnet quench, where deformations of the beam pipe may be expected,
mechanical test are needed and in fact are on the way within our R&D...

Question (Kristof): Joffre mentioned on slide 20 that Z_s is dominated by vortices
at high magnetic fields. Are there possibilities to counteract this effect in the
coating process?

ICMAB: The short answer is no, in high magnetic fields vortex dynamics will
dominate Zs. Nevertheless, by modifying the material microstructure during
growth, one can optimize and improve Zs(H).

What is the maximum realistic size of surface that can be coated with this HTS
tape?

ICMAB: Coated conductors are produced in several widths 2 - 12 mm, and in kM
lengths. Our coating technology is easy to scale up and to automatize for large
scale (we are working on this for FCC scales), therefore it is a matter of
developing the machine that fits the required size.



Discussion on SRF coatings at CERN (Rosaz)
What is the maximum size of structures to be coated with Nb3sn?

Answer: Currently the limit would be determined by the heater itself needed for
the object. We always build the heater by ourselves for each specific demand.
Ideally would be to send me a drawing of the part to coat to check if feasible or
not. Our chambers can host large objects (~50cm).

Discussion on measurements of SRF (and axions) in ARIES at CERN (Golm)

Why does the NB3sn degrade so quickly? From the graph of your slide 2,
shouldn’t it be stable up to much higher fields and not already degrade at 2T?
OK, so the frequency is to high. At lower frequencies, it would work?

Guillaume: This would be to be studied. However | am convinced that, for axion
detection cavities, one should aim first at increasing the amount of pinning
centers and increasing their pinning force... which up to now was not the goal as
we aim at operating these layers in pure Meissner state.

Discussions on A proposal for a first HTS accelerating cavity (Wuensch)
Babette: Can the cavities shown by Jessica be used for a first “powering test”?
Very good question. I'll have to think...

Discussions on SRF for axion haloscopes (Calatroni)

On your slide 8 (fermilab): why should the Nb3SN 1.3GhZ cavity perform well for
the axions as we saw that the Q degrades very quickly in the B-field?

(Sergio): if the frequency is lower enough than the depinning frequency, the

experiment should be OK. Literature data for very-pure Nb3Sn say
f_depinning=3-4 GHz



Babette: Question on slide 9: do | understand correctly that the I.h.s. Proposal
assumes axions already present (i.e. axion dark matter) whereas the rhs
proposal “creates axions” and thus is sensitive independent of whether axions
are DM?

(Sergio): Correct (I think). But it's not yet clear to me for the intermodulation
experiment how it scales with RF field amplitude(s). Because you need E of first
RF mode aligned with B of second RFmode.

Discussions on Heterodyne Detection of Axion Dark Matter in SRF Cavities
(D’Agnolo)

Babette: these effects that Sergio mentioned before in his talk: the cross-coupling
due to losses, does this not impact your idea?
OK this was discussed at the end of the talk.

Babette: systematics are probably very complicated in the experiment, right?
Because you cannot disentangle the magnetic field due to magnetic-field induced
coupling effects?

Raffaele: Yes, that is where we have done (and are still doing) most of the work.
Here you can find the details (https://arxiv.org/pdf/1912.11048.pdf). The handles
that we use to distinguish between signal and these systematic effects are: 1)The
fact that the loaded mode and the signal mode are chosen to have orthogonal
electric fields inside the cavity (in the sense of orthogonal point-by-point, to
maximize the aE.B coupling) 2) In certain cases the spatial profile of the two
modes.

Discussions on SRF at BASE and BASE haloscope (Ulmer)

Babette: How much fractional time do you expect to have for the axion search
while still following your main research path?
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