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INTRODUCTION EXPERIMENTAL PROCEDURE

Take a 1.3 GHz single-cell cavity subjected
to typical surface treatments for optimal RF
performance.

 Assemble the MFSS on cavity after
Installing into a test stand.

* Load the assembled test stand into a

* Niobium Superconducting radiofrequency (SRF) cavities are essential building
nlocks of modern particle accelerators. They operate at cryogenic temperatures (2-4
K) to achieve superiorly high quality factors (101° — 1011).

 Residual RF losses at high fields prevent achieving optimum quality factors at a
nigher accelerating gradient in SRF cavities. The magnetic flux trapping is a leading
cause of residual loss that depends on cool-down conditions, surface preparation,
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and the ambient magnetic field [1 - 4]. Suitable diagnostic tools are in high demand (Fz)leV\;ar. e field . ¢ diff t ]
to study the effects of such conditions on magnetic flux trapping to enhance cavity cenorm magnetic Tield stahning at diferen [rowiora D Lpp193s Jmee—
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* A new magnetic field scanning system (MFSS) is developed to measure the local
magnetic field trapped in SRF cavities at 4 K. The design of the newly . .
commissioned system and preliminary results of the measurements of the data acquisition system, FGMs reading Is
magnitude and distribution of trapped flux at different cool-down conditions using taken by Mag01-H module, and AMRS [femy soworaoiss }—freis
Hall probes (HPs) and Fluxgate magnetometers (FGMs) in a 1.3 GHz single-cell ieacingys taken by Keithley 2701 voItr_n_eFer. K
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K / \ls performed by labVIEW program. Current experimental setup Iayout/
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OBJECTIVES OF THE EXPERIMENT PRELIMINARY RESULTS
0 While testing SRF cavity performance at cryogenic " Both HPS of FOMs used in MPSS cetected the superconducting tranation. oo o0
—_—— temperatures, we typically observe several hot-spots Hall Probes Reading vs Time Fluxgate Reading vs Time
(dissipative regions) around the cavity surface at a high wi e Dreise | ome) T A : ranis
RF field. =", | ump during transiton o 10 T . —
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vortices in the cavities? o T time o T gme T T
—— QDo trapped vortices appear even if a cavity is screened HPs reading vs Time during fast cool-down FGMs reading vs Time during fast cool-down
Schematic of a cavity with hot-spots and from as {/(z/\g \?Vzlnsttrt?)yan;2\?Vneel‘tltchfelz|38? . .+ Before performing a 200 B-field vs .‘u.‘?.i;“;'“_t_h_a_'_a,'f?f? ______
\sltapped vortices threading throughiit questions. v magnetic field scan: we o . 1995 ook CpEaaatn
applied an external magnetic | E 1] .. i eaas s enes oomeaty
field of ~200 mGand coolthe | @we{ ... ce-eec="""ceeio Lo . B
cavity to 12 K. o "
 We performed the magnetic g - - — — — — — —
. . field scanning test. it T ———
Ty B ' » These are plots of HPs Y B AAAELELEE LA = remisrsoecan ©
1 \ x | reading and FGMs reading e = romisse senomean
SR cavity]- in = B || during magnetic field scan 3 wo| ceeeccemeee et
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e — e Hall probes reading vs Azimuthal angle
S s <03\ Tl 00 e Before performing a magnetic scan:
Design of MFSS with cavity (a) and schematic of probe holder with a probe (b). ‘ g ol *° .;:::::::::::::::;‘::::...:‘:::.:‘. 3 We did slow cool-down with
MFSS assembled on 1.3 GHz SRF cavity. gm : EEEEEE:E EEEEE@?JLW; BextN 200 mG and AT~ 200 mK.
« MFSS consists of two brackets 4= ' . e The cavity temperature was kept at 4.4
« Each bracket can hold up to eight sensors j o eeteert ST eeeees K immersing in liquid He.
 The motor can rotate MFSS from 0-360 degrees around the axis of the cauvity. ol S ' - d We decreased the B,,;~2 mG.
\ Detall of the experimental design of magnetic field scanning system can be found on [5]. y Fluxgate reading v Asimuthal angle  The values shown In plots are trapped
- flux on the cavity surface.
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d Working principle: Magnetic , O Working principle: Hall Effect E % we mo He @ %o e
and electric induction. . 0 Single axis HP useful in /'E@\\
A Single axis magnetometer useful "\ cryogenic temperature. =
in cryogenic temperature. W'® | O Active area 20 um x 20 um. SUMMARY AND FUTURE WORK
d Cylindrical shape with diameter ‘mageomes. O Sensitivity at room temperature [ Hail probe
1Imm and 28 mm long. is 50 % and sensitivity at 2 K, > A New system for measuring magnetic flux trapped in the walls of 1.3 GHz SRF cavities
u

Measure field as low as 0.1 nT
up to 0.2 mT.

has been designed, built and tested at cryogenic temperature.

» The system can detect the superconducting transition. Magnetic field scanning of a cavity
surface was successfully carried out to measured the distribution of trapped magnetic fields
around the cavity wall.

» Currently, we have used only four sensors in each bracket. In the future, we are planning to
Install 8 sensors in each bracket.

» We plan to perform a magnetic field scan during a high power RF testing of cavities
prepared with different surface treatments at different cool-down and different external

4 Kand 9 Kis ~94 ﬂ.
uT

d Working principle: Change in resistance of
ferromagnetic file with applied B-field.

 Useful in cryogenic temperature.

d Single axis sensor with active area 0.7x0.8 mm?.

. . uv ' magnetic fields.
 Sensitivity at 4 K is ~ 200 —. AMR sensor
\ uT /
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