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Timeline–MIFEDS coil fabricationPrincipal Investigator (PI) proposal for an experimental
campaign design using MIFEDS

LLE scientist reviews physics requirments
(identifies existing or need for new coil design)

(5 to 7 days)

Does coil
configuration

exist?

No

No

Coil design
viable?

Coil design
viable?

Timeline options**

**See document number D-TX-P-596 for further details

1) LLE performs the design and fabrication with target (shown)
2) LLE performs the design and fabrication without targets
3) Outside laboratory provides coil design and prototyping
4) Outside laboratory provides coil fabrication only

Coil
design
exists

Single magnetic-field coil
(Type XXI)

Dual magnetic-field coil
(Type XVII)

Standard coil holder

Conceptual phase

T–16
weeks

T–15 T–14 T–13 T–12 T–11 T–10 T–9 T–8 T–7 T–6 T–5 T–4 T–3 T–2 T–1 T–0

Mechanical Engineering
provides initial prototype design

(7 to 10 days)

Mechanical Engineering
provides PI with 3-D file

(1 to 2 days)

Design iteration and verification process
(5 to 7 days)

Procure and perform pointing testing
(5 to 7 days)

Wind (procure) production coils
(5 to 7 days)

Target Fabrication mounts targets
(7 to 10 days)

Prepare target procedures
(2 to 3 days)

Mechanical Engineering performs
interface checks and Experimental

Operations review of target deployment
(10 days)

PI submits “experimental proposal
template” to Facility Advisory and

Scheduling Committee (FASC)

Number of
configurations

Beams
in use

FASC Review

VISRAD
file

Diagnostics
in use

Note: MIFEDS coil
must be in file

Desired number
of targets

Prototype (built/tested)
(5 to 8 days)

Design phase Testing phase Production phase
FASC review

deadline
Two week

PI brief
One week

PI brief Shot Day

Yes

Yes

No

Yes

The upgraded MIFEDS (MIFEDS-U) device provides 
for higher B fi elds, fl exible fi eld topologies, 
and robust operations

TC10901b

MIFEDS-U
Energy Up to 200 J
Maximum current 40 kA
Coil Multiple turns with 3-D printed frame
B ~10 T using four turns, r ~ 6-mm coils
Operation Facility diagnostic

Many thanks to the LLE engineers!

4

Capacitor

High-voltage spark gap

Control module

The coil frame is made 
by using a 3-D printer

MIFEDS-U
FSC

The Fusion Science Center platform for magnetized high-
energy-density-physics (HEDP) experiments (MIFEDS)*
has attracted a fast growing number of external users

TC10796c

FSC

Collisionless
shocks

Positron
focusing

Magnetized
liner fusion

Magnetized
jets

LPI in
 hohlraums

Astro-shocks

Magnetic
reconnection

Fusion
enhancement

Magnetized plasma at LLE

Users
LLE

15

10

5

0

S
h

o
t 

d
ay

s

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

Year
*MIFEDS: magneto-inertial fusion electrical discharge system

TC10972a

Methods of increasing the magnetic fi eld delivered
by MIFEDS

• Decrease coil size

Pros Cons

Easy to design
and make

Limited by wire size; 
possible blocked 

beams

Does not change 
coil design; works 
for all applications

High voltages inside 
MIFEDS cause many 

issues; limited 
storage

Easy to design and 
make; not limited by 

wire size

Coil too bulky and 
blocks laser beams; 

large inductance

Does not change 
coil design; works 
for all applications

Very hard to 
accomplish; requires 

redesign of all 
MIFEDS circuitry

• Increase stored energy in MIFEDS

• Increase number of turns in the coil

• Decrease internal impedance
of MIFEDS

• A high current in a small volume is needed; this can be accomplished
by using a small coil with low inductance

Existing coil library (LLE designed)

E22933a

Four major requirements for MIFEDS
coil design considerations

E22998b

Physics

Target deployment scheme Viewing system

Diagnostic/beam clearances
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*MIFEDS: magneto-inertial fusion electrical discharge system
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Methods of increasing the magnetic field delivered 
by MIFEDS

• Decrease coil size

Pros Cons

Easy to design 
and make

Limited by wire size; 
possible blocked 

beams

Does not change 
coil design; works 
for all applications

High voltages inside 
MIFEDS cause many 

issues; limited 
storage

Easy to design and 
make; not limited by 

wire size

Coil too bulky and 
blocks laser beams; 

large inductance

Does not change 
coil design; works 
for all applications

Very hard to 
accomplish; requires 

redesign of all 
MIFEDS circuitry

• Increase stored energy in MIFEDS

• Increase number of turns in the coil

• Decrease internal impedance 
of MIFEDS

• A high current in a small volume is needed; this can be accomplished 
by using a small coil with low inductance



The upgraded MIFEDS (MIFEDS-U) device provides  
for higher B fields, flexible field topologies,  
and robust operations

TC10901b

MIFEDS-U
Energy Up to 200 J
Maximum current 40 kA
Coil Multiple turns with 3-D printed frame
B ~10 T using four turns, r ~ 6-mm coils
Operation Facility diagnostic

Many thanks to the LLE engineers!
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Existing coil library (LLE designed)
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Four major requirements for MIFEDS 
coil design considerations
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LLE scientist reviews physics requirments
(identifies existing or need for new coil design)

(5 to 7 days)
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2) LLE performs the design and fabrication without targets
3) Outside laboratory provides coil design and prototyping
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