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S UPERCONDUCTING MAGNETS PLAY VITAL ROLES AT THE frontiers of 
particle accelerator performance. They also have many nonaccelerator 
applications, ranging from mangetic-resonance imaging to magnetically 

levitated trains. Focusing primarily on accelerators, the Superconducting Magnet 
Program in AFRO takes a vertically integrated approach by offering expertise 
"from melt to magnet"-that is, at all phases from basic development of better 
superconducting materials to evaluation of finished magnets. 

Interaction with private industry is a vital part of our activities. Even when 
the goal is a magnet design for a particle accelerator, industrial partnership is 
important because the sheer size of today's large colliders mandates industrial 
production. But in many areas, especially in basic materials research and devel
opment, our work goes beyond "technology transfer" and into the realm of 
genuine two-way collaboration. 

In 1993 our program continued its long-term shift toward generic R&D that 
will benefit future accelerators for high-energy and nuclear physics. Earlier we 
had set a field-strength record for accelerator-type magnets: just over 10 Tin the 
magnet 019, made with niobium-titanium superconductor. That performance 
level, however, appears to be near the practical limit for niobium-titanium. While 
working to enhance the performance of NbTi through the use of artificial flux
pinning centers, we are exploring other materials that are not currently as well
proven and economical as niobium-titanium but hold the promise of higher 
fields (and possibly lower costs as well) with further R&D. They include brittle 
materials such as niobium-tin with and without artificial pinning centers. 

Innovative approaches are also being taken in ancillary fields. For example, a 
new type of strain gage, using fiber optics to measure strain through optical 
interferometry, has passed fundamental proof-of-principle tests, and we are now 
working on ways to incorporate it in magnets and to implement it as part of an 
integrated circuit chip. And, after three years, our research into "high-tempera
ture" bismuth oxide superconductor is app-roaching its first macroscopic demon
stration: a small test solenoid. Although far from being ready for use as an 
engineering material in high-field accelerator magnets, this high-Tc material 
holds great promise for further exploration and industrial spinoffs . 
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Contact: 
Dr. Ron Scanlan 
Superconducting Magnet Program 
LBL, MS 46-161 
1 Cyclotron Road 
Berkeley, CA 94720 
510 I 486-7241 
scanlan@lbl.gov 

Technology Transfer Department 
LBL, MS 90-1070 
1 Cyclotron Road 
Berkeley, CA 94720 
510/ 486-6467 (6457 Fax) 

U. C. Lawrence Berkeley Laboreicory 
library, Berkeley IJ,Jifl§fiili!1@Hi,ij.l6 

FOR REFERENCE 
Not to be taken from this room 

:::0 
IT1 

() "T1 
...... Cl IT1 
-s 0 :::0 
n ro IT1 
c Ul z 
Ql z ~ 
c-+0 
ro c-+ n 

0 
"U 

OJ -< 
--' 
0..---
tO 

r 

0" () 
-s 0 
Ql "0 
-s '< 
'< 

"U 
c 
OJ 
I 

-...! 
(.11 

N 



Capabilities and Facilities 

The Superconducting Magnet Program 
has expertise in all aspects of design and 
evaluation "from melt to magnet." In many 
years of collaboration with users, academic 
researchers, and industrial partners, we have 
amassed a track record of success that 
includes: 

Improved superconducting materials. 
Manufacturing of cable from 
superconducting wire and design of 
improved machines for cabling. 

• Design of superconducting and normal
conducting magnets to meet a variety of 
needs. 

• Computerized analysis of magnetic and 
mechanical properties expected from 
complex magnet designs. 

• Testing and magnetic measurement, along 
with related instrumentation. 
Transfer of designs and fabrication skills 
to industry. 

The program enjoys the extensive 
support of other LBL organizations, 
especially the Engineering Division. 

A scanning electron microscope with 3-nm 
resolution and analytical capabilities is 
the latest addition to a dedicated 
materials-testing laboratory. 

This machine, designed and built by LBL, has fabricated superconducting 
cable of up to 60 strands with keystoned, rectangular, or other profiles. 

Metrology capabilities 
include short-sample 

conductor testing in a 17-
T field, from 1.8 to 20 K, 

and a device for 
accurately mapping 

magnetic fields in a bore 
up to 5 m long. 

Development of manufacturable magnets and transfer of technology to 
industry are among the proven strengths of the program. 
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