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REBCO



:2.3 m :6.5m :45 t ( )

:5.4 T 0.19

:47 MJ

: ~40 t (W-alloy + Cu)

:  ~1 MGy : 250 W
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─ Cooling Pipe

(2-phase He)

Pure Al Strip

BT+Epoxy

Resin

BT-GFRP 

Resin

Al-stabilized 

SC cable

[Al-stabilized Superconductor]

Thickness 4.70 0.05 mm

Width 15.0 0.05 mm

RRR >400

Proof stress@4.5 K: >95 MPa
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Cooling Pipe

(2-phase He)

Pure Al Strip

BT+Epoxy

Resin

BT-GFRP Resin

Al-stabilized 

SC cable

[Al-stabilized Superconductor]

Thickness 4.70 0.05 mm

Width 15.0 0.05 mm

RRR >400

Proof stress@4.5 K: >95 MPa
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FCC magnet: 20 T, 250-350 MGy?
- 20-25 ab-1 FCC> 3-4 ab-1(HL-LHC)

MC magnet: 20 T, 400 MGy?
- 3 MW 
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4-3-2. ếӛᵵ  

4-3-2-0.  TS2χṁ ᵵ  

 4.21τʺTS2χṁ ᵵ Ϭꜘβʻ ◓ᾛρЬвϷрᾛϬẶ ᴟΰʺЀрОϼЕπʺ

ế ᴟϬ ◙βʻϘθʺ ᴟʺ χᶨ ʺ‰Ṡ ᴟΥϺ˔ρσϥ 

 

 

4.21ʿTS2ṁ ᵵ  

 

4-3-2-1.  TS2τΣΪϥ ◓ᾛ 

ế ◓ᴥ ṀτΣΪϥ ◓ᾛρΰοψ ᾝ̋ ᵬπψ Ỵ РІЫІר̋ Ќ̋

рϽІГрᵕ ϬῙ ρΰοấΫοΣϤʺζϦηϦχᾁ ϬὋ ΰοΜΨΥʺ‰

ᴟʺ‰ế ᴟΥṍ πΦϥЌрϽІГрᵕ Ϭ︠ӛτ ΨʻRCSπʺ1.5 MW χ֫

Ϭ“ΜʺTS1ϒψ 25*2/3 Hzs 1 MWˣ̋ TS2ϒψ 25/3 Hzs 500 kWˣϬ ϥάρϬ―ΠοΜ

ϥ θ̒ιΰ ά̋χםᾝτψ T̋S1τΣΪϥ Ỵ χСАГϰрϽ χ⁬ Υ πΚϥʻ

⁬ πΦσΜ ›ψʺTS1ʺTS2 ρϜʺ1 ОиІχΞκ 2 НрЎϬ ṅΰοʺζϦηϦ 25 

Hz(750 kW)Ϭ“Ξ ♥ΰΤσΜʻ 

 

4-3-2-2. ◓ ῟  

◓ ῟ χḢ ΤϣψЌрϽІГрψ Ϝ‰Ψ χ ꜠ϢϤϜ ϦοΜϥʻ

◓Р˔ЭἹ ʺ Ἱ ʺ ρᾚ ∙χӡ ḩἰ ᾚ̋ ∙χΩ ᴟσς ϛϥάρτϢ

Pion Capture Solenoid (PCS)

Production

Target

W-shield

W-shield

ID
=

1
.6

 m

- 1 MW 



REBCO (rare-earth barium copper oxide)

a
b

c

High temperature margin (TC=93 K)

- Conduction cooling operation in   

the temperature range of 20 K

High magnetic field tolerance of Ic

- Potential for 20T class high field magnet



Ⱶꜙכ○fi COMET-Phase-I

1. 

- 1/100 (45 t Ą 0.43 t)

2. 

- 0.43 W/kg (x10)

- 7.1 W (1/10)

- 21.6 K (20K )

3. ?

- 10 T? (x2)
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Secondary Beam

Transportation

Integrated flux

7.74 1020 n/m2/y(@1 MW)

AVG. flux at the top 

100 mm of the coil

PHITS Code

R. Fuger et al., Physica C 468 (2008) 1647., M. Eisterer, RESUMM2015.

IC of REBCO degrades from 1 x 1022 n/m2 

Magnet designed to reach 7.8 

1020 n/m2 fluence in 10 years

(~130 MGy, 650 W)

Massive tungsten alloy 

radiation shield is required

Target fluence



TS2-PSC

üID=1600 mm, T=21 mm, L=10 mm, 70 turns/layer
üNumber of double pancake coils: 60 (20 x3)
üConductor : REBCO, W=4 mm, T=0.1 mm
üInsulation: Mineral, t=0.1 mm
üOperation Temperature: 20 K (He gas cooling with pipe)

üTransport current: 200 A (Load line ratio: 0.48)

üPeak Field: 1.11 T at center, 2.25 T (B//c) at coil (200 A)

Å Current density: 

128 A/mm2

Å Load line ratio:

48%
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- , , BT-GFRP

- REBCO , 
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REBCO



R. Fuger et al., Physica C 468 (2008) 1647., M. Eisterer, RESUMM2015.

77 K, S. F.
~1019 [m-2]?

T. Aoki et al., IEEE Trans. Appl. 

Supercond., 21, (2008) 3200.

Å

Å

, ( , , )
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Samples 

BR2 @Belgian nuclear 

research center

Å : 

(En>1 MeV, T < 100ϴ)

ü TS2-PCS< 1 x 1022 (n/m2) 



REBCO─
CutCut

~1 mm~1 mm32 mm

Å 7.92 1022 n/m2

Å 2015.05.18

Åɔ 2021.05.12

Å 0.466 mSv/h ( 15 )
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MC-132 (2.58x10
22

 n/m
2
)

Sample: SCS4050-AP (SP)
Live Time: 500 [s]

Element Half-life E (keV) Counts Retio

Ag-110M 250.4 d 658.15 4342 0.043 

Ag-110M 250.4 d 677.69 528 0.005 

Ag-110M 250.4 d 687.21 429 0.004 

Ag-110M 250.4 d 706.75 785 0.008 

Ag-110M 250.4 d 764.37 937 0.009 

Ag-110M 250.4 d 818.03 716 0.007 

Ag-110M 250.4 d 885.12 2326 0.023 

Ag-110M 250.4 d 937.73 1534 0.015 

Co-60 5.271 y 1173.71 46856 0.466 

Co-60 5.271 y 1332.54 41098 0.409 

Ag-110M 250.4 d 1384.64 561 0.006 

Ag-110M 250.4 d 1475.83 105 0.001 

Ag-110M 250.4 d 1505.39 280 0.003 

Co-60Co-60
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VTI

15.5 T 

Magnet

Temperature Range 4 ~ 80 K

Max. Current 500 A

Max. External Field 15.5 T
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▬fi◘כ♩ VTI

GM Ą Pure-Al Ą (OFHC)

Ą (OFHC) Ą REBCO
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 Unirradiated

 8.32 X 10
21

 n/m
2
 (E>0.1MeV)

 4.11 X 10
22

 n/m
2
 (E>0.1MeV)

 7.92 X 10
22

 n/m
2
 (E>0.1MeV)

B = 0 [T], I = 0.1 [A], SCS4050-AP D. X. Fischer, et al., Supercond. Sci. Technol. 31 (2018) 044006

ÅNo significant degradation in shielded HTS tape

at .

ÅReduction of Tc by in unshielded sample.

ÅReduction of Tc by in shielded sample at

.

-5K

4.11 x 1022 n/m2 GdBCO
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üIc : 1 mV/cm 

( : 1.4 cm)
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Fitting Function: C. Senatore, et al., Supercond. Sci. Technol, vol. 29, Dec. 2015, 014002.
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D. X. Fischer, et al., Supercond. Sci. Technol. 31 (2018) 044006

(0.6@20K Ú 0.02@77K )


