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Abstract

The QCS-L cryostat of the SuperKEKB final focusing SC magnet system accommodates four main SC quadrupole
magnets (QCS), 20 SC correction coils (16 correction coils and 4 cancel coils), and one compensation SC solenoid (ESL),
with two liquid helium (LHe) vessels. The cryostat was fabricated and was delivered to KEK Tsukuba campus by the end
of 2015. Before installation to the accelerator beam lines in the interaction region (IR), the QCS-L cryostat was set-up
and cooled in the KEK experimental laboratory with LHe from transportable dewars for excitation tests of SC magnets
and magnetic field measurements, from February to July, 2016. This paper introduces the cooling requirements of the
QCS-L cryostat and presents setting-up of the cold tests in the laboratory. All the 25 SC magnets were excited successfully
to the operation currents and magnetic field measurements were carried out. This paper summarizes cooling processes of

the cold tests and the measured cryogenic characteristics.
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Figure 1: Setting-up of the QCS-L cryostat with transportable LHe dewar in the laboratory.
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Figure 2: The QCS-L cryostat in the KEK labratory.
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Figure 3: Cooling scheme of the LHe and LN2 flows of the QCS-L cryostat.
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Figure 4: Cooling principles of the QCS-L cryostat, in
helium diagram (T vs. Entropy).
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Figure 5: Evolutions of temperatures, mass flow rates, LHe level, and currents of excited SC magnets for one day test.
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Figure 6: Temperatures of the rear and front LHe vessels
vs. the total mass flow rates.

Table 1: Stable conditions of LHe flows in the dewar and
the QCS-L cryostat, with a total mass flow rates of 2.89 g/s
(~83.2 Lruc/hour of LHe consumption, * measured data).

Point T P m %

- K MPa g/s LHe

1 4.592 0.141*  2.89* 100.00
2 - - 2.53  84.58
3 4.545*%  0.135 253 80.75
4 4.535%  0.134 2.53  41.13
5 ~4.50 ~0.13 253 3730
6 4.489 0.129*  0.63* ~0.00
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