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LASER CYCLOTRON AUTO-RESONANACE 
ACCELERATOR*

LACARA
Autoresonance condition:  
Bautores = Bo [γ (1 - β)],
and [γ (1 - β)] = const., 
for a plane wave in
uniform-Bo = mω/e.

On a tight budget:  
B ≅ B1 ± 5%,  where B1
is optimized for
energy gain.

0

10

20

30

40

50

60

70

0 50 100 150 200 250

B
z (

kG
)

z (cm)



Yale/Omega-P Beam Physics 
Collaboration

LACARA Publications
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Layout of LACARA at ATF



Yale/Omega-P Beam Physics 
Collaboration

Layout of LACARA at ATF
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Parameters for LACARA at ATF

laser wavelength λ 10.6 µm (CO2)
laser power 800 GW
laser waist radius wo 1.16 mm
Rayleigh length 39.88 cm
initial beam energy 50 MeV
initial energy spread 0
initial rms emittance 1.5 × 10-3 mm-mrad
σx = σy 28 µm
final beam energy 78.5 MeV
final rms energy spread 4.05 MeV (5.1%)
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Predicted mean energy gain in LACARA
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Cutaway drawing of LACARA dry cryomagnet
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LACARA magnet design parameters*
design field 6.0 T total turns  30,597 +
winding id 4.46” 30,713   =     61,310 
winding od 6.40” wire length 87,157 ft
winding length 38.5” (16.5 miles)
split gap width 0.5” inductance ∼60 Hy
wire diameter 2.6 mm charging rate    5-6 A/hr
___________
*designer:  

Peter Hwang, Advanced Cryogenics Engr.
manufacturer:  

CVIP (Cyrogenics, Vacuum, Instrumentation, Piping)
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Photo of LACARA dry cryomagnet
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Photo of LACARA dry cryomagnet
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Magnetic field profile:  ◊ measured, ----- calculated
at 20 A.  Design current = 76.5 A.
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