2C-a01

SuperKEKB

SuperKEKB E— A RIRINKHABGEEBH AV ATL(7T—1)
—E—LREINE AT LOESRIR R —
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—Construction Status of the Beam Final Focus System—
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Fig.2 Two QCS magnet—cryostats for the SuperKEKB IR
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Superconducting Magnet System for the Interaction Region of SuperKEKB (7-2)
— Field quality of superconducting quadrupole magnets —
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Fig. 1. QCS-L quadrupole with helium vessel (plan view)
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Fig. 2. Cross sections of QCS-L quadrupoles.
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Fig. 3. Higher order harmonics of QCILP (left) and QCILE
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—Design and Quench Test of Superconducting Solenoid—
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DC power sources

)7—|Ij Table 1 Quench temperature

Circuit

. Dump  Dump resistor

Coil resistor and diode
#1 154 K 39 K
#2 121 K 39 K
#3 87 K 39 K
#4 96 K 39 K
(a)Dump resistor #5129 K 39K
#6 129 K 67 K

DC power sources
— #7 155 K 75 K
Circuit
breaker] j ; #3 399 K 136 K
#9 294 K 109 K
R1 R2 R3
KW Mﬂ | #10 306 K 112 K
= #11 152 K 84 K
#12 223 K 121 K
#1- | #6 |#8- [#11]s12|ma

#5 | #7 |#0| |s3|ss #13 159 K 108 K
DD DDl #14 148 K 91 K
I I I I Diodeprotectionf .5 570 K 144 K

(b)Dump resistor and diode
Fig. 2 Dump circuit
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£400 " —Dump current 20
Eas0 \\ e Current of coil #145 || -40
%30{) ! \\ ---T ofcoil #4 || g0 &
; -+~ Voltage of coil #1-#5 g
& 250 ; -80 oz
F200 1003
g 150 -120
g 100 -140
50 — -160
0 o -180
1 0 1 2 3 4 5

Time (s

®
Fig. 4 Quench test result of coil #4
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— Design and Construction of Cryogenic System for Superconducting Magnets —
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Fig.1 Layout of the QCS cryogenic system
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Fig.2 Flow diagram of the QCS cryogenic system
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Fig.3 Cool down condition of the QCS Magnet
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Superconducting Magnet System for the Interaction Reglon of SuperKEKB (7-5)

—Thermal Design of the QCS-L Cryostat and Heat Load Measurements—
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TLEL TCORVOFRIELREZFEML . 7744 AZ Y OEE:
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ﬂ Cryogenic transfer lines (TRT) The QCS-L SC magnet cryostat

The QCS-L service cryostat - Current leads for SC magnets
gL LZ@M '
’_‘ b
‘@ o }a 5 o H
V4

= CTTTTTTTTT

LHe supply line
L [N: Shields o 00
©) T

Fig.1 Cooling scheme of the service cryostat and SC magnet
cryostat of QCS—L, and the temperature sensors.

= R
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g} 100 ~70 W (QCS-L+TRT)
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E Heater power:
50 ~110 W A
0
0 10 20 30 40 50 60 70

Liquefaction (L/hour)

Fig.2 Measured refrigeration and liquefaction capacities of
cryogenic system with and without the QCS-L cryostat.

Table 1 Heat loads of the service cryostat and the magnet
cryostat of QCS-L.

QCS-L Cryostat

Items Service Magnet
Support rods & pipes 19.12 13.20
Thermal radiation 1.94 6.62
TRT & Valves 22.00 -
Instrument wires 3.80 0.87
Sum of heat loads 46.86 20.69
Total heat loads of QCS-L 67.5 W
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Superconducting Magnet System for the Interaction Region of SuperKEKB (7-6)

—Development of the remote monitoring system for the QCS and BELLE II cryogenic system—
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Fig.1 Current state of the remote monitoring system
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Development of superconducting magnets for LHC luminosity upgrade (9)
— Training performance of the 2 m model magnet with increased coil pre—stress
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Fig. 2 Quench history of the first 2 m model (MBXFS01)

and the reassembled model with enhanced coil pre-stress

(MBXFSO01b).
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Development of superconducting magnets for LHC luminosity upgrade (10)
— Magnetic field measurement of the 2-m model magnet.
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Development of superconducting magnets for LHC luminosity upgrade (11)
- Quench protection study with the 2 m model magnet of beam separation dipole
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Fig. 1: Picture of a QPH that covers an outer surface of

the coil (top). Measured MIITs and dissipation energy

as a function of the transportation current (bottom).
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Fabricated results of REBCO racetrack coils for beam—line—test magnet
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Fig.1 Result of three—dimensional magnetic field calculation
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Table 1 Specifications of beam—line—test magnet
Split arrangement of

Coil configuration

REBCO racetrack coil
Center field 2.5T
Peak field 4.0T
Integrated field 1.16Tm
Effective length 0.463m
Operating temperature 20K
Operating current 200A
Stored energy 65.7kJ
Inductance 3.3H

Table 2 Specifications of REBCO coil

Coil type racetrack
Wire type REBCO
Number of layers 4
Number of turns 300
Inner radius 103mm
Length of straight section 200mm
Conductor length 1.5km/pole

Fig.2 Photograph of the fabricated racetrack coil
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Manufacturing and excitation test results of the low—temperature superconducting magnets
for the heavy ion rotating gantry
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Fig.2 Left:LTS magnet, Right:saddle—shaped LTS coil (BM4)

Table 1 Specifications of LTS magnet

BMOl BMO02- BMO07 BMO09

Specification UMt BMO6  BMOS  BMOS  BMIO
Bending angle deg. 18 26 22.5 22.5
Bending radius m 2.3 2.3 2.8 2.8

Dipole field T 2.88 2.88 2.37 2.37
Dipole current A 136 136 227 231

Quadrupole field T/m 9.3 9.3 - 1.3
Quadrupole current A 130 130 - 200
Number of refrigerator - 3 3 4 4
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Fig.3 Coil temperature profile in pattern excitation (BM04)
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