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• Faraday probes can accurately measure seed magnetic fields, 3-18T.
• Machine vibration of the SM fibers causes polarization noise. 

Vibration isolate laser and use only PM fiber for the send fibers.  
• The Tb fiber fusion splice is extremely fragile. We’ve broken several.
• Light emission from the converging liner is comparable to laser power.   

Use an optical add/drop module (FBG and circulator) to separate signal 
from liner emission. 
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Magnetization Laser Preheat Compression
Measurement of the Faraday rotation angle utilizes a specialty Tb doped 

(65% wt.) fiber and COTS components from optical communication industry. 

Er fiber laser 
=1550nm

p
o

la
ri

ze
r


/2


/4

SM fiber

1

3

2

circulator polarization
splitter

PM 
fiber

|| PD  PD

SM
fiber

PM 
fiber

Liner and 
Faraday probe

3.03 3.04 3.05 3.06 3.07 3.08 3.09 3.1 3.11 3.12

x 10
-6

0

0.2

0.4

0.6

0.8

1

machine time (s)

fr
in

g
e

 in
te

n
s
ity

10
0

10
2

10
4

10
6

m
a

g
n

e
tic

 f
ie

ld
 (

T
)

0

0.5

1

1.5

2

2.5
x 10

-3

Calculated Liner Implosion, Magnetic Flux Compression and Faraday Rotation Signal for Washington 5, A0304

lin
e

r 
in

n
e

r 
ra

d
iu

s
 (

m
)

PM fiber

Fusion Splice

Tb doped fiber
65% by weight 

Deposited 
dielectric 
mirror

MagLIF
Style
liner

Bz

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
-2

0

2

4

6

8

10

12

14

16
x 10

-3

time (s)

s
ig

n
a
l 
(m

V
)

perpendicular channel (x1.8)

parallel channel

Before. After!

S. A. Slutz et al., Phys. Plasmas 17, 056303 (2010).

-Bdot Results

• One of four -Bdots (black curve), gave a good signal that agrees well 
with a simple simulation. Its differential-pair partner did not survive.

• The red vertical dashed line indicates the time when the liner hits the 
outer radius of the Faraday probe housing.

MagLIF Concept 

Question
How much magnetic flux remains 
inside the fuel during compression 
and how much diffuses into liner?


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