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llenoidal Transport for Drift Compressi:

d*a ( B, ‘Jz ( £, JE o
~ =— ——|a+ —+=
dz’ 2| Bp| By.) ot a

B_ = solenoidal field
PByMc

qe

€, =normalized edge emittance

[Bp] = ion rigidity =

Q = effective perveance
d = beam edge radius
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icuum Solenoid (continued)
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Is looks interesting for compression -
e 2: Neutralize with Electrons
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enerally the perveance term is small
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autralized Solenoid (continued)

iIsider T=10MeV K*
A=34uC/m
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» a=Va00 11 JIE.Fery attractive for compression, if ste

‘'veance term is small by factor of five in this exampl
ood transport system for large £, -
hout neutralization

a= 994m
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lenoid Science

1 we destabilize the breathing mode?
a=a,+da
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olenoid Science (continued)

}am in vacuum:
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w.ffﬁ a= x"lr-li;l[}'z_/.i =1.41m~" interestin

eutralized Beam:

mpj L, =1 more
5 =20 /a=2x1072 /0465 = 3.04m vt
0. = Moy miude
\l{ m,

his would be a simple test bed for stability studies
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“double focus” (quads+plasma lens m:
-used to redu ot size to ~0.5 mm

Radius at final

N / focus ~0.5 mm

Possible alternative:
rlasma lens focus to the null ofa | —
1.5 ¢cm radius high field magnetic Pl
5.0 cm length cusp le
onventional final 400 kA a

Beam radius (m) vs, z(im)

wus using quadrupoles 0.035% 1
0.03
. TR 0.025%
nvelope plot for T=450 MeV Xe* 3o 7
mneutralized perveance = 10~ ¥ PR
% LW . 015
9.5 % neutralized b @Al
tripped at plasma lens to Xe*2® cidns N/
lormalized emittance =4 mm-mrad LB . =100 mrad —
¥ 0 0.5 1 T T
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Plasma Lens Focusing of lon Beams (at GSl)

400 pm focal beam spots
@ 10 = mm-mr normalized
beam emittance achieved

nonlinear B-field
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rcusabilitz Factors

|pied Transverse phase space
|pied Longitudinal phase space
ralization; look at the dimensionless

iure of space charge Perveance (Q)

s ST DT
(By)’Meaney,  (By)’(31x10°Amp)M,,,.

Required Spot
IRE Q Neutralization Temperature
MeV K+ 102 99.9%
MeV K+ 103 99% 100eV for a=2.0n
MeV K+ 150eV for a=1.0n
MeV R,.* 1% e 200+eV f
i 6x10° 50% - ety

3x105 0%
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utralized Cusp Focus

Fiel
T E: ife

Coil

b J‘X

)pin is removed at cusp

1

Ise large convergence angle to get to small spot rac
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1Isp (continued)

yread change state < £10% desired
irge magnetic field

mple: 4.0 Mev K+7
Coils at R = 5cm
Separation 2 /= 10cm
Current = 909 kA
Maximum Field = 10.4T (on axis)
Initial edge radius a, = 1.0cm
Cone half angle ® =150mr

Bz (Z)= %RE{[(E_ 0)? + Rz]—l.ﬁ —[(Z+ ) + RE]_]"
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1Isp Focus Example: 4 MeV K+’

o i
v R T T
-0.008
“o0.01
X and y versus z X and y versus z

).1 0.2 0.3 0.4 0§ 5 0.& 0.7

on axis field
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slectric Wall Accelerator

e e Structure Repeats
us=nh & | & Many Times

57 (Stacked Capacitor:

> Beam | _ 9 M;V Possibls

Make &, >> £,(Wave Speed ~
“Sman” |Pulse Duration = (\/¢, - /¢, )y
Example: g, =1000,&, =2,h ="

T, = (.Jl' 000 —+/2 ),r 3 =.30

g =
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electric Wall (continued)

short pulse duration

- Improve with Spiral Line Capacitors?

Very High stored energy per m

[We have (20 MV/m)’x large volume x large € ]
anw coupling impedance

< poor efficiency

_most energy into switch?

ble application at low energy to power an injector?

s beam by variable £(z), like an axisymmetric colun
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