Design of Proton Beam Optics for Explosive Detection System using Accelerator

51-1

1.75M eV
BC 9.17 MeV (*N)

10mA

Abstract

The system for detecting existence and position the explosive using accelerator is being
developed. The gamma is produced by 1.75MeV proton through the Proton- Gamma reaction
in °C target, and the scattered gamma with N in explosive is detected by gamma detector.
The system consists of accelerator, target, and detector. The required proton beam current is
10mA, which is determined by calculation. The large current proton beam can be accelerated
in optical system, which is designed with simulation including space charge effect. The
simple optical geometry is adapted for the optics design for the accelerator, and the details
are reported in this paper.
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10 counts
10mA
1.
: 10mA =6.25x10" P/s
: 1.0x10° y /P x 6.25x10" P/s = 6.25 x 10° y /s
: 30 cm
:dcm x 3em( ) x lem( ) = 95x 10° Sr
: 6x10" y /s ( )
:85x 10° y / (y . 85%)
: 10cm x 10 cm
» 10%
: 50 cm
= 8.8x10° Sr

: 8x10%y /sec x 8.8x10°° Sr x 0.1 = 10 count/ sec/ 10mA




- : 1.8MeV + 0.04MeV (2%)
- : 10mA + 05mA (5%)

- : 20mm (10 )

- : 10mrad

Off Energy D 1%

Cockroft-Walton

IGUN Code . ,

UP=38815 9, TE=5.8 eV, UI=5 8 eV, HMASS3=1 68, TI=A eV, USPUT=B V

18 BBE-3 A, 1 86E-2 A cm==2, 3 76E1B8-cm=*=3, DEBYE=8 171 UNITS, HOLD OF AHP30
IGUN-4 123(C)R Becker, RUN B3-28-88=887, file=ii_in
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CYCLE ERROR(V) R OF HAIST FINAL AMPS INIT, AMPS A cm==2 Q/cm==3 DEBYE
Z8 T BM9BE-B83 2Z TI1BE+8H8 1 HBBBE-B8Z 1 BBBE-BZ 1 B63E-82 3 757E+18 B 1715
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6 Einzel 25kV Stripper
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ur=38815 9, TE=5.8 eV, UI=5 8 eV, MAS3=1 8, TI=-A eV, USPUT=8 V

1 BEE-Z2 A, 1 89E-2 A/cmxx2, 3 BZE1B-/cm»x3, DEBYE=@A 178 UNITS, HOLD OF AMPS0
IGUN-4 123(C)R_Becker, RUN B3-29-88=A14, file=iii_ in
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CYCLE ERROR(V) R OF HAIST FINAL AMPS INIT, AMPS A“cmeZ Q/cm=x3 DEBYE
Z8 8 V3ISE-81 2 1VAE+AA 1 HAABE-BZ 1 BABE-AZ 1 B894E-8Z 3 819E+18 A 1781

6. Einze 25kV Stripper

25.5kV 5mm
8
04 cm mrad 1.1 cm mrad 13



Einzel + 100V

Stripper

UP=38815 9, TE=58 eV, UI=5 8 UV, HAS3=1 8, TI=-A <V, USFUT=8 V

1. 88E-2Z A, 1 89E-2 A/cm*x2, 3 BZE18-/cm*=3, DEBYE=8_ 178 UNITS, HOLD OF AMPI0
IGUN-4 123(C)R, Becker, RUN B3-29-88=A15, file=iii, in
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CYCLE ERROR(V) R OF HAIST FINAL AMPS INIT, AMPS AScmex Q/cm*x3  DEBYE
38 5 B94E-81 Z 6BZE+88 1 BBBE-8Z 1 BBBE-BZ 1 894E-B2 3 819E+18 86 1781

7. Einze 26kV Stripper

ur=38815 9, TE=5.8 eV, UI=5 8 eV, MAS3=1 8, TI=-A eV, USPUT=8 V

1 BEE-Z2 A, 1 89E-2 A/cmxx2, 3 BZE1B-/cm»x3, DEBYE=@A 178 UNITS, HOLD OF AMPS0
IGUN-4 123(C)R_Becker, RUN B3-29-88=A16, file=iii_in
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CYCLE ERROR(V) R OF HAIST FINAL AMPS INIT, AMPS A“cmeZ Q/cm=x3 DEBYE
38 4 698E-81 2Z 6BZE+AA 1 HEBE-BZ 1 BABE-AZ 1 894E-8Z 3 819E+18 A 1781

8. Einzd 255kV Stripper ( )



Einzel
8 Stripper 5mm
30keV 10mA 1.8MeV
Einzel
Einzel
UF=38A15 9, TE=5.8 eV, UI=5 8 eV, HASS=1 8, TI=A eV, USPUT=A V
1.PBE-2 A, 1 89E-Z A/cm#+=2, 3 B82E18-/cm==3, DEBYE=@ 127 UNITS, HOLD OF AMFSO
IGUN-4, 123(C)R_ Becker, RUN B3-/29/88%023, file=iii, in
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