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Abstract

The SuperKEKB final focusing SC magnets (QCS) are assembled into two cryostats (QCS-L and QCS-R), which are
cooled by two individual refrigerators. In the year 2016 and 2017, the QCS-L and QCS-R cryogenic systems were
constructed and were commissioned to test their performance and operation functions. In 2018 and 2019, the QCS systems
were operated with the SuperKEKB accelerator commissionings of Phase 2 (March 19 to July 17, 2018) and Phase 3
(March 11 to July 1, 2019) for beam collision tuning and physics data taking. The two QCS cryogenic systems were
subjected to maintenance and improvement works for the accelerator commissionings. In this paper, the operation status

and experience of the QCS cryogenic systems will be presented.
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Figure 1: Schedules of the QCS systems and the SuperKEKB accelerator commissionings.
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Figure 2: Cooling powers of the QCS refrigerators and
working points.
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Figure 3: Cooling curves of the QCS-R cryogenic system.
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Table 1: Monitored Parameters of the Main QCS-L&QCS-R Current Leads

Helium flow

Helium flow

I AV I AV
QCS-L Lead rate temp. QCS-R Lead rate temp.
A SLPM K mV A SLPM K mV
J 47.9 259 26 J 454 261 27
QCILP 1597 QCIRP 1596
K 47.8 258 26 K 45.7 254 28
J 46.7 258 24 J 44.7 254 24
QCILE 1581 QCIRE 1487
K 46.6 260 24 K 43.8 257 24
J 29.9 272 27 J 27.1 270 27
QC2LP 877 QC2RP 880
K 30.1 272 28 K 26.5 268 26
J 30 276 30 J 34.6 266 29
QC2LE 1001 QC2RE 1246
K 29.4 276 29 K 349 266 28
LSA 20 269 23 RSA 20.3 272 26
ESRI 451
ESL LSB 390 19.4 267 22 RSB 19.3 266 24
ELM 9.9 295 - ESR23 RS23 150 18.2 299 -
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Table 2: Currents, Inductions, Stored Energies and Corresponding the LHe Volumes

Design QCI1P QCIE QC2P QC2E ESL ESR1 ESR23

LA 1800 2000 1000 1250 390 450 151

L, mH 0.88 2.19 7.32 13.3 2500 8000 140

E, K] 1.43 4.38 3.66 10.38 190.13 810.0 1.60

Vite, L 0.66 2.02 1.69 4.78 87.64 373.38 0.74
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Figure 4: QCS-L pressure and temperatures after quench.
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Figure 5: QCS-L recovery from quench.
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