Characterisation of (high temperature) SRF cavities
for axion search in ARIES at CERN

Presenter: J. Golm 12 on behalf of the RADES group

1 European Organization for Nuclear Research (CERN), 1211 Geneva 23, Switzerland
2 Friedrich - Schiller - University, 07743 Jena, Germany

ARIES




RADES: Axion haloscope

search for Dark
Matter Axions
with a cavity +
strong magnetic
field

Suitable
superconductors:

More details on SRF
for Axion
haloscopes, see talk
by S. Calatroni later
today.
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RADES coatings and cavity design
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Coated cavities

= 2 um layer

Coated at CERN by G. Rosaz and C.

Pereira Carlos

HTS tape

Tape attached at ICMAB by G. Telles, N.
Lamas, X. Granados, T. Puig, J. Gutierrez

HTS coating | =2.3 um layer

Coated by THEVA and Ceraco.



Experimental set-up
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Results

qualtiy factor Q0

vyttt « copper reference cavity has Q, of

4 Nb3Sn : 40000 at 4.2 K
e HTS tape I

« without magnetic field Nb;Sn cavity
has a Q, of 700 000 at 4.2 K but
degrades considerably in magnetic

A R field
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Mechanical tuning of axion cavities
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Demonstration of tuning principle at 20 K
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Tuning realized with the help of the CERN Cryolab team.
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Tuning range and step size achieved

S21 (dB)

——— 20 Kfully open 7.76 GHz 50 . . L . | |
—— 20 K closed 8.41 GHz
-20 N 1 N 1 N
-60
-40 -
o -70
°
S
w
-80
60 | ———7.837 GHz
| —— 7.839 GHz|
Mm.(hlmi | | e
"\ ” ‘ ‘ M \ \ L M ] - 7.845 GHz
804 _ T P?.a4a GHz
-100 T HT }
7.830G 7.835G 7.840G 7.845G 7.850G 7.855G
7.8G 7.8G 8.06 Frequency (Hz)
Q value constant for different gap openings Tuning steps of 3 MHz possible without motor

Tuning range of 650 MHz @ 20 Kand @ 4 K Measurement agrees with simulation at cryo



Conclusion and Outlook

» First (H)TS tests successful

* HTS can be also considered for use in RF
accelerating structures (see talk by W. Wuensch
later today) and also for axion search R&D

Future plans :

« Test of THEVA HTS coated cavity

* Implement tuning mechanism to
superconducting cavities

« Improve coating techniques

* Increase cavity volume
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