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Feasibility of a Fast Beam Chopper using Laser Stripping of H-
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Production of Pulsed Particle Beams by Photodetachment of H-
H. C. Bryant and P. A. Lovoi, and G. G. Ohlsen, Phys.Rev.Let., 27 (1971) 1628.

y+H —H’+e”
a threshold at a photon energy of 0.77 eV
a broad peak at 1.5 eV

the maximum cross section is about 4.2E-17 cm?
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FIG. 1. Schematic of experimental arrangement.
A, dielectric mirror; B, dye cell; C, Nd:glass rod;
D, photodiode; E, Faraday cup.

two parallel dielectric mirrors with 1- cm spaceing, reflectivity R=0.9995
eleven reflection at 20 degrees --> increasing photon target thickness
Laser
a water-cooled, 0.78 cm-diam Nd:glass-rod oscillator in an open cavity
mirror spacing of 80 cm
Q switched using two dye cells (Kodak 9860)
diameter 6 mm, divergence 2.6 mrad
FWHM is 20 - 40 nsec, 50 - 100 mJ for each pulse
the known cross section 3.9E-17 cm? for Nd wavelength 1.06 um
H beam
4 MeV (P =0.092), 4 pA from Van de Graaff
5 mm diameter
Faraday cup for undeflected neutral beam
1.13 um Ni stripping foil
0.72 V pulse for 10E-13 C of charge
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FIG. 3. Detached charge versus effective laser ener-
cuii'i;ltzin OFZ‘?:::;":‘F:; t(;a“:“l'oé?‘sg:d:3°1°:::ebgi‘$_ gY. The various symbols correspond to data taken un~
ston); (b) integrated photodiode current (0.2 V, 100 der the following conditions: triangles, return mirror

psec); (c) corresponding instantaneous photodiode cur- and heat-abst:rb:lng gl:sa; squares, return mirror only;
rent (19.8 V, 10 nsec). and circles, “normal” conditions.

Ref 1 DiEH 100 % LR CEHH 72,

example-2 JHP beam
20-mA beam, R=0.3 cm,
B =0.08, o =70 deg, h = 6.626E-34 Js, A =1.06 um, 100 nsec pulse

Qpean = 20x1072 X100 %107 =2 x 10~ Coulomb

2x107°

N = =1.25%10%
PeR 1,602 %107

3n*Rc Psino
1661 1+Bcosa

NmN photon = cham

3120.3%3x10' x0.08sin70

=2x107" x — =
16x3.9x107" x20x107°(1+0.08cos70)

=3.125x10"®
Nm = number of reflection
Nm Nphoton Wilaser(joule) Ppeak (kW)
10 3.125E18 0.0586 586
100 3.125E17 0.00586 58.6
1000 3.125E16 0.000586 5.86



10 mm

Silicon Carbide mirrors with reflectivity R=0.9995 ( Ref.2)

Attenuation vs. number of reflection
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the number of events
N=o(1+Bcosa)c| p,p,dVdT
o = the cross section, T = the time interval, V= the intersection volume

p.P,= the particle densities, Bc = the velocity of the beam
a = the laboratory angle between two beams (o = 0 , head-on collision)

assumption
PP, are constants during interval T and V defined by two circular beams

of radius R
the charge released by a laser pulse of N photons crossing beam current I is

166N I (1+Pcosa)
3n*Rc  PBsina

Q:

example-1
a 15-m] laser pulse, 4-lLA beam, 12 times intersections, R=0.3 cm

B =0.092, o = 70 deg, h = 6.626E-34 Js, A =1.06 um
Q=106x10"13C

hv = 6.62673* _ B8 _ 1.875E—19 Joule =1.17 eV
1.06E -6

= _ 0015 8.00E16 photons
1.875E-19

0.015
= =0.5MW
pak T 30E -9

Q=12x 16 x3.9%1077 x8x 10" x4 x107°(1 +0.092 cos 70)
- 312 x 0.3% 3 x10' x 0.0925in 70

=1.07x107" coulomb for detached protons

Beam current
Qear = 4 %1078 x30x10™° =1.2x107" coulomb for protons

1.2x10713 5
Nooon = Te02x10® - > <10 fE




LASER {ZDWT
Nd: YAG LASER DORRFERE (Ref.3)
k¥ WV ARE+Q AV 4 v FIUV A+ EO £ Fgs
peak 100 MW, pulse length 20 nsec, repetition 20 Hz 25AJ 82 T dH 5 o
W=100E6 *20E-9=2 joule
peak i 10 MW THS Thid
W=0.2 joule

INTEEEYELBERIMHz D& oH Ly,

* EHEBR+Q AV 4 v F+A0 £z
peak 10 - 50 kW, pulse length 50 - 300 nsec, repetition 50 kHz, Pave=200 W 2SU[GE T H 5,

peak 50 kW, 100 nsec, S0 Hz D Pave=50E3*100E-9*50=0.25 W 72 %> & T] #E,
W=50E3*100E-9=0.005 joules
Nphoton=0.005/1.875E-19=2.77E16

example-1 @ BT EER 24 72 ) Dphoton & 8E16/30E-9=2.7E24,
EoBITIX. 2.77E16/100E-9=2.77E23, &> T#J 1 O EDEEDSLE & 72 5B,
1) 1 0B0L—+—onitF| &,
2) optiucal resonator 2 & Y 5B % % < HIE
MEZ2 HNb, Ref.4 Tid enhanncement factor=55 *15T\ %,
Ref.1 T3 12 MO ET%F> T3,
INTHHEYE LB 3 MHz 54 Oh Ly,

* 7OV ARHR, / — < ISV X peak 20 kW, 100 psec, £& 9 3R L 100 Hz + SR A2
AERZEFAREAHS 100 nsec DEFT % B 5 NNIE T REMN D B, BE LRI LA LR D E ),
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