Wi llitTam (Bill) Sampso
HTS C0|I and Magnet R&D from Early Days

-Ramesh Gupta
September 4, 2024

s
L

Wllllam Sampson Memorlal Session

f '-; \



. Special & Memoriﬁa”” ||;SGSSi°nS

SALT PALACE CONVENTION CENTER

1 Sam-ar30Em Sen 4 (Mouniain)

M-I 4Sam Sep 4 [Mountain) WikrEe| Green

SdSam-10000am Sen 4 :ll.-'l:lJ'Ell'l: Samesh EunE

10000am-10-30am Sep 4 (Mourtain) Peter Moire
| Cr1EDE B B S = .z | 8iT & = = = a8 pE al redlec

10:30am-10:453m Sep 4 (Mountaln) LJzi Fossl

L? Brookhaven

" National Laboratory

Magnet Division Bi I | Sampsonds Contributions to HTS CoRamesh GuptaMA$02024 R &2D




Content

Personal Recollections of Bill Sampson
x My Best Guru
x My Best Friend
x My Best Colleague

| would share a few memories while highlighting
Bill 6s contributions t
and his unique and remarkable way of working

V Honor of my life i_working with Bill Sampson
Many of non-conventional proposals would have
ended up as impractical if not for Bill Sampson

U Pushing HTS magnet science from early days

€ and continuing It
@ Brookhaven

National Laboratory
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Bill Sampson and HTS Magnet R&D (made for each-other)

Simple coil winding & 77K tests with his basic but highly accurate system
Fast turn-around and low cost (test results in weeks/months, not years)
Did as much work as possible by himself (super-tech and super-scientist)
Scientific approach from the first principle (back to the envelop to PC)
Special (dis)regard for non-sense oversight (boasted his safety record)
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Specific Contributions of Bill Sampson to HTS Magnet Technology (1)

U4 BNL was the first major national | ab
coll and HTS magnet R&D, thanks to Bill Sampson.

U Bill Sampson made HTS coils in a variety of geometries or configurations:
solenoids, dipoles, quadrupoles, racetrack colls, cos g coils, curve coils, clover-
leaves caoils, ...

U Even though | was the PI or the person arguing the viability and benefits of HTS,
Bill Sampson was the person responsible for demonstrating those HTS coils and
magnets, either by directly working on them or by providing the technical guidance.

U It will be an understatement to say that the HTS R&D at BNL would not have been
like it was, without Bill. Arup Ghosh, who worked very closely with Bill for a long
time (and just as big admirer of Bill Sampson as | am), will vouch for this.
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Specific Contributions of Bill Sampson to HTS Magnet Technology (2)

U Bill Sampson always found easy and practical ways of demonstrate the
performance of HTS colls over a wide range of temperature.

U He used a variety of HTS (Bi2223, Bi2212, ReBCO, MgB2) in a variety of form
(wire, cable, tape). Amount of HTS: over 60 km (4 mm equivalent).

U No. of HTS coils and HTS magnets tested by Bill: well over 150 coils and well
over 15 magnets.

U That speaks for quantity & quality of work Bill did in age defying demonstrations.

U Doing science was the passion and life for Bill. He enjoyed it. He will be animated
In explaining the basic principles to fellow scientists, technicians, etcé

U Next set of sli des wil/l be a rapid to
Please get ready to visualize the genius in action...
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Start of the R&D: Common Colil Dipole with Tapes(NbSSn Bi12223)
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Bill Sampson, the Pioneer & his Pretty Nb;Sn Tape Magnets

e |

Nb,Sn Tape Quadrupole

Bill Sampson
(still available to touch)

\dhances in Supvr(-()mIlu'ling \Ingnvls

In the past five years superconducting magnets have developed from

SLI I IN I I I IC u laboratory curiosity into the most practical means of generating

intense magnetic fields for a growing number of research projects

[T e 1y S
m B Sag P e hron

T Nt

Y B
Jad M

SUPERCONDUCTING MAGNET was desicond by ane of the 30 perpendiailer curmms dhases mads of mpe mondacsing ubok b cn

thory | Sampeon ) w2 prtaype of 3 claw of magas the willbe  ribbon @camd ia copper. The disction of the curmat | paduind
uned 1 form the beam of protons from the SSbillonectranvak  Black erronce) b apposie 08 & djscent sheats, two of whicham vie
accoderstor 2 the Brockhaves Natiamad Labameory. The device, e in thoe bwo sida views. The mugaue b dhows appen ciaucaly

called & rectngaler quadrpole sgaet, conmuis of deur smtmally  scwal due $hen & b i use & b Smesed in Bqasd blien

© 1907 SCRNTING AVERICAN, NC

pesy o xo END VIEW of the wpemondacting qudrpole iage o the appae mis dovs e e
the post  ngalee array of curventohee s amand the Bare, wiid b odightly mare than m fack Mrms

SURFACE OF THE MOON j RVAVI NV A VA © 1907 SCENTIFC AMERICAN, WC PhOtO Courtesy DaVid LarbaIeStier
‘f_///ﬂﬂ'/ 1967
March 2023

Magnet Division Bill Sampsonods Contributions to HTS CoRamesh GuptaMA8C2024 R &D




Bill Sampson Enters BSCCO-2212 Cable Era (Pre-reacted cable)
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Pre-reacted Bi2212 cable, re-wound for testing
A typical Bi |l Il 6s ap p-tapsa
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Critical Current Tracking of Bi2212 Cable between 4.2 K and 55 K

Ic of various 3 m sections at 4.2 K and 55 K
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Magnet DCCO006: The 2" HTS Dipole at BNL (a lot of HTS

magnet R&D at BNL in early stages, thanks to Bill Sampson)
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Bi2212 React & Wind Rutherford Cable Colil (Pretty)

Center-lead to test two coils either independentlyi anot her Bi | | Sar

A 10-turn racetrack R&D coil. Minimum bend radius 70 mm:; Cable thickness ~1.6 mm.
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Bi | 0Ss Ver s aResdlugondeastdSethip

Bill wanted test results quickly with a simple system

V-taps at each turn of Bi2212 HTS Colls
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Bi Il Il 60s 1 nt er dapdoneach tproimn R&Dntpgnet
gave a qualitative insight in the improvement of Bi2212 coils
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Note the improvements both, in the absolute value and the spread in T..
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RIA (FRIB) 15t Generation HTS Quad

C A Coils
' ‘ - gy N made
with
Bi2223
HTS

Tape

Three magnet structures

- : 'é'i-" 7a, ;
(&) Brookhaven Mirror warm iron Warm Iron Design to Reduce Heat Load

National Laboratory
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Bi2223 HTS Coll Winding for RIA (FRIB)

Bill 6s winding mac hicamsputay cohttolledwingiggi machifen
manual control (used in earlier colls) (used in the later RIA coils)
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Stainless steel tape as turn-to-turn insulator (radiation tolerant)
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Three Pairs of HTS RIA Coils Assembled with Splices

Magnet Division

Bill painted the surface
of the coil with a very
thin layer of epoxy to
hold the turns and coll
together (no epoxy
between turns)
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25 BSCCO 2223 HTS Colls Tested for RIA (77 K)

70 B Single Coil Test |IEEE Award for Applied Superconductivity Research (2010)
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RIA HTS Mirror Model Test Results

(operation over a large temperature range)

Bill routinely tested HTS
colls over a wide
operating range in

gaseous Helium by
adjusting the flow rate
and stabilizing home-
made HTS tape leads
with copper.

All without any fuss. So
much to learn from Bill!
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Energy Deposition & Cryogenic Experiments for Conduction Cooling
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Stainless steel tape heaters for Copper sheets between HTS coils with copper
energy deposition experiments rods and copper washers for conduction cooling
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Energy Deposition
Experiments for FRIB Cryo COOler EXperlmentS
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HTS Coils for FRIB with the 2"4 Generation (2G)
12 mm HTS Tape from ASC and SuperPower

12/03/2010 Generous V- tapS for understandlng
placed with only tension holding them
(&) Brosknaven (no solder). Typical Bill Samson.

National Laboratory
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2"d Generation FRIB HTS Quad with ReBCO Tape
A happy team with Bill Sampson (2013)
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A strong case for HTS made
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Contributions to High Field HTS Solenoids from Bill

A Bill Sampson, either directly wound and tested or intellectually contributed to
several high field HTS solenoids.

A These coils were wounded with Kapton insulation, SS tape, or NO insulation.

A They were made as a part of SBIR with PBL for muon collider, SMES, Axion
search, neutron scattering, etc.

PBL/BNL coils and
solenoid with 2G
HTS tape and SS

Insulation (SS helps
In structure and

guench protection)

ancakes Insert solenoid :
I L?Brookhaven* P Outsert solenoid

National Laboratory
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