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A simple cylindrical magnetic cloak

ferromagnetic superconducting combined
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The superconducting layer

SC Tape
(SuperPower)

|2 mm wide
lc > 420 A




Basic tests of superconductor tape
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SC tape performance at high fields
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Multiple SC layers improve shielding
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Linear extrapolation:
95% shielding (500 mT) with 36 layers (8 mm SC + 2 mm Kapton)



Superconductor wrapping options

No SC
Helix 1 layer

Helix 2 layers
Vertical 1 layer
Vertical 2 layers
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Field disturbance around SC cylinder
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Permeability of 302 stainless steel foil

Cold working 302 stainless steel
foil is not practical for us
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Ri=17.5 mm



An alternative ferromagnetic layer

430 Stainless Steel (ur ~ 800)
Aluminum (pr = 1) Fa o . Kapton (ur = 1)




Permeability of |15 layers of 430
stainless steel powder / Kapton
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Field disturbance around FM cylinder
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Near-total Cloaking Achieved!
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> 80% of SC field
Ldisturbance cloaked!
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Soon: Measure cloak effect in ‘big solenoid’
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Soon: Test magnetic field shielding in accelerator
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Potential Cloak Use In Polarized 3He
lon Source at BNL?

QPumping Cell

EBIS Solenoid

Depolarization due to transverse magnetic field gradients
—> Need correction coil OR magnetic cloak



Budget Request FY |5

ltem Cost Estimate [$]
High-temperature superconductor tape 24,000
Liquid Nitrogen supplies 1,000
Total 25,000
Overhead (indirect) 14,500
Total Request FYI5 39,500




Preliminary Budget Request FY |6

ltem Cost Estimate [$]
Post-doc salary (3 months) 12,500
+ fringe benefits + 5,500
Graduate student salary (| year) 25,000
+ fringe benefits + 8,000
Low-temperature Superconductor 10,000

Liquid Helium supplies 5,000

Total 66,000
Overhead (indirect) 30,000
Preliminary Request FY16 96,000




Summary
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Successful construction and test of our first | T/~
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1 Evaluation of shielding at higher fields and
1. | fabrication of ferromagnetic layer ongoing.
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Excellent opportunity for students

to collect laboratory experience. To be continued...




ADDITIONAL SLIDES




SC cylinders show worse magnetic field
shielding performance than the tape itself
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> More detailed

Investigation ongoing
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Goal: Measure particle momenta with

dipole + tracker close to beam pipe
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Magnetic Cloak: e Shield fields up to 0.5 T
* No outside field disturbances
* Thin,> | m long



Measuring field around superconductor

4 layer ‘vertical’




Field disturbance measurement setup




COMSOL model of the cloak in a
dipole field
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Testing the simple magnetic cloak
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Our HT Superconductor Tape

Copper Stabilizer

Silver Overlayer

65 um (RE)BCO - HTS (epitaxial)

Buffer Stack




Type Il superconductors




