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Latest designTarget fieldo 10 T (LTS) +6 T (HTS) at 4.2 K

LTS: NkBn common coils with shebhased structure, aperture: 2A 78 mm
HTSReBCQacetracks, stacked tapes with Ml insulation, aperture: 16*24 rh
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Development of the High Field Model Dipoles

Test of the LPFB magnetat 4.2 K Nov. 2024 to Jan. 2025

Main challenges The LTS coils are strongly coupledwith the HTS
coils in magneticfield and stressduring LTS training the HTS
inducedcurrentenhancehe field strengthand stressof the adjacent
LTS coils, andthe frequenttraining quenchof LTS causerreversible A Coupling between HTS &

A Nb,Sn coils reached9.8 T,
98 % of the designvalue

degradatiorof the HTS coils. LTS causeddifficulties to
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Development of the High Field Model Dipoles

Test of the LPFB magnetat 4.2 K Nov. 2024 to Jan. 2025

The HTS coils reacheda maximumexcitationcurrentof 2.5 kA (115 % of the designcurrent)in 9 T backgroundield, but
generallydegradedalongwith thetraining of LTS coils, and provideda magneticfield significantly belowthe designvalue
with long delay
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Disassembly of the magnet and HTS colls in Jan 2025

After disassemblySeriousdamageof the outer HTS coils observed conductordelamination,damageof layer
Insulation.., causedy strongcoupling(betweerL.TS andHTS)inducedelectromagnetiforcesduringthetrainingof LTS
| ' = —————— AT al

4;“ g
Wi : ‘
N <.
Ul (¢ I |

r
b 84 [
+ 1
|
\l
.\

mage in interturn between laydg

- — .




Refabrication of the new HTS colls in Spring 2025

U Toreducetime delayof field, thelayerinsulationin the coil wasreplacedrom stainlesssteelto G10
U Toreducetheimpactof LTS quenchto HTS, high-purity copperandHTS tapesweredeployedaroundthe HTS coil
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Development of the High Field Model Dipoles

Refabrication and test of the new HTS colls iIn Summer 2025

HTS stand alone: 2159 A, 7.6 T in the aperture@ 4.2 K Power failure at 2159 A damaged 1 of 6 HTS coils
Maximum field on the coil  (calculated): ~10 T Resistive voltage appeared in #5 coil from ~800 A;
Performance limited by a power failure: current discharged in 1 s bypassing #5 coil for the following tests
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Refabrication and test of the new HTS colls iIn Summer 2025

2nd powering with LTS: #3 HTS coil quenchat 19597, and after 0.4156s, the LTS quenchdetectionsystem
triggered Thecurrentdecaytime of HTSis 1.3 s,andLTS is 0.7718s,

2"d HTS powering with Nb  ;Sn at 4.2K
Quench at HTS 1959 A & LTS 6130 A (bypassing #5 HTS coil)
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Refabrication and test of the new HTS colls iIn Summer 2025

A Powerfailure damagedoil (#5 coil) duringthe standalonetest conductompartially burnedat the coil end
A Quenchat14 T damagedoil (#3 coil) during poweringwith Nb,Sn coils: conductorburnedat the bendingsection
A NewReBCO coils have beenfabricated and assembledn the magnet,testwith be donein Jan 2026
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PowderIn-Tube 122 tapes: Long length

100m long, 7-core Bal22 tapes are fabricated by rolling process, and the J. is
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In 2024, theJ. of long wires has been increased to 18/cm? @ 4.2 K, 10 T byoptimizing fabrication process
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IBS Technology: Status and Outlook

Quench propagation study of the IBS tapes and coils
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IBS Technology: Status and Outlook

Quench propagation study of the IBS tapes and coils
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IBS Technology: Status and Outlook
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IBS Solenoid Coll tested at &5 T background field

2024 SupercondSci. Technol. 37 015001
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Development of metal-insulated
iron-based superconducting coils and
charging tests under high magnetic
fieldsupto 32T

Chunyan Li' @, Jin Zhou', Yanchang Zhu’(), Cong Liu*(, Rui Kang', Yingzhe Wang',
Chengtao \|'\l'an§;J , Ze Feng', Juan Wang' ©, Xianping Zhang’’, Dongliang Wang’ (",
Donghui Jiang®, Chuanying Xi*, Xinxing Qian’, Fang Liu*®, Yanwei Ma™*

and Qingjin Xu'*

Fabricateda seriesconnected IBS catbnsisting of six DP coils and tested at 32T background field
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IBS Technology: Status and Outlook

IBS Solenoid Coll tested at &5 T background field
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Fabricateda seriesconnected IBS casbnsisting of six DP coils and tested at 35T background field
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PRLEREHE

Martin N. Wilson
proposed the idea in1997

KIT proposed the Roebel cable
concept by punching wide tapes to
realize transposition in 2006

THEP successfully fabricated
the first in-plane transposed
REBCO cable in 2020
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Development of the CCT magnets for-HHC

Connection to LHC (UL)
Servicecavern
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HL-LHC WP3: IR magnets
S. Tzquierdo Bermudez
D. Duarte Ramos (Deputy)

Servicggallery(UR)

O. Briining @ HLHC Annual meeting in Geneval"Zeptember 2025
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