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Abstract

Niobium (Nb) belongs to Type-II superconductor. During cooling down, at superconducting transition, Nb material
may trap magnetic flux if there is magnetic field around. This phenomenon degrades the Q value of superconducting
accelerator cavity. In this measurement, we used an Nb cup (approximately 41 mm radius and 55 mm height), which is
the part of the HOM coupler for 9-cell superconducting cavity. The cup before anneal was set into a Cryostat. A magnetic
field sensor (Bartinton Instrument Single Axis Fluxgate) was set inside the cup. Two coils were placed near the cup. By
using liquid-He in the cryostat, the cup is cooled down under the critical temperature of Nb(9.2K). The external magnetic
field around the cup can be controlled by adjusting coil currents. The magnetic field variations in the cup were measured
around the critical temperature. The measurement results of the magnetic flux trapping are reported.
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Figure 4: Relation between Beup and current of coil. (Cup
is downward)
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Figure 5: Relation between Bcup and Bexternal. (Cup is
downward)
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Figure 6: Relation between Bcup and Bexternal.
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Table 1: Cool Down with Temperature Difference between
Nb Cup’s Bottom and Top (Tbottom<Ttop)

Bcup | Tempe- Tempe- Tempe- Beup
[nT] rature rature rapture [uT]
sensor A sensor difference (After
(bottom) C(top) [K] cool
[K] K] down)
63.1 9.45 10.15 0.7 63.35
43.23 | 9.57 10.56 0.99 43.43

WA SuT DEREE T, Ay 7% 92K LLFIZmAIL
77o IZaA VK _{Jnf?“ Eii e I LS WIS %
10 R EE HRIIONT . EO%RINEBEISZ 80, 4
BROHy 7Y R KfE] T — Z & AT L - TRisk
LTc, RERINEEY: (F—2 1 AMEGK) 6670uT .,

416 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

IRB =2 2 1% 12900pT, 7347 —2 31X 20400uT, Z Ok
RiFTaA v (R) OMFZBIRE YR DY mlSIZE > T
FHEEND, Bext = 6.661 + 8.65 (uT) (2L~ Figure 7
DI = DO DOWEFFs e & — L SIS T,

230 92
200 b
=150 E
Ex 9=
glm X pburl X X &
50 5% §E;gg§¥§§§xxx>< E

1] 838

0 5 10 15 20
Time[s]

=g==pattren] Beup
=g==npattern3 Bcup
# pattern? temperature

=ge==pattern? Beup
® pattern] temperature
#  pattern3 temperature

Figure 7: 3 patterns of magnetic flux trapping changed by
strong external magnetic field. (Time revolution)
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Figure 9: Bcup's variation limitation by same Bext and
Temperature. (30cm&0cm)
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Figure 10: Nb cup’s magnetic field decreased to under
0.001uT.
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Figure 11: Magnetic field of coil (big) with Nb cup in
pandira simulation.
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