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IBMAM (lon Beam Modification & Analysis of
Material) of ANU - Tandem: 150kV, 1.7MV,14MV

o

N NS RN EEE L N EEYES

. 2HE S} HAHE HIBE SIS 0/2= 20l 2|5
WZE 5= o (X2 S A

. SiZQUO0N QB BHEH LI ZH A UM ZEt YR
| O

tL| F AH
= EO

[I

MARC (Micro-analytical Research Center) of
Melbourne: 10 keV lon Implanter

o« L AHAHFH, IQCD (Integrated Quantum Computer Dewces)
HMEZ 98t Si AW o Ol(P) & At HAt =&ot= Jl=
Jl et
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Photonic crystal research at SNU,
KU, HYU, UofS, ... (boom!)

SUL2E?
SBHF?

3D-FDTD simulator (EM solver) at
UofS (already funded)

UofS : Department of Nano
Science & Technology

(big support)
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13MeV, 50MeV Proton Cyclotron
at KIRAMS (available)
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AN 22

O =20

v 1D, 2D, 3D2| =)| &l 1D
£ 2r= dielectric
Zl - Phonic crystal.

H B
/ EI- E i_” LH O-” A—l % Xl. 9' periodic in periodic in periodic in

one direction two directions three directions
X | XM O| I s, E

0= Kl= & AF2| band

gapiﬁ% Photonic Crystal &l &€ & & &\|& &1& &€ &
S Al &2l Band gap=
OHECY,

—

4 —>

a X = elxta)

Johnson, S. G., “Photonic Crystals: Periodic Surprises in Electromagnetism”
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3D Structures - Inverse Opal

2 C

Anti-reflection film

Perfect waveguide
bends

v Perfect channel-drop
filters
v Negative refraction e ¥l S

- Perfect Yokohama Natl Univ.
lens/lithography Baba Research Lab

v Resonant cavities

v Optical logic = All-
optical transistors

N

2 LLm

Y. A. Vlasov, et al., Nature 414, 289-293 (2001).
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2D PC example application

Design Simulation Fabrication
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(a) Real photograph (b) Drawing image
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23 MEE

v E-beam 2|2 12t (eg. 300uC/cm?, 10pA)

v 0l2=¢g (eg. Argon ion 10*cm-2,
270keV)

v &

v AHIAE8 (=2 3D PC)

v Focused lon Beam

v' ... more new ideas are welcome!
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Single lon Implantation

Conwventional lon Impantation
= |nevitable fuctuation in dopant numiber

Seale down of device featue MMHI: "

5o o ¢e
TE Mﬁw\ A , -
0@ o . - Single ion incicent site
I o
& partof a %ﬁt‘%‘% : & .- e 2.5

rans1stor Fluctation in the Flw:mauu:un in desrice characteristics

dopant nunrher
» - -

‘Smgle lon Ir"r‘“'m*”*nn] [ o

Use the same |dea'

for Photonic crystal

Ohdomari lab. Waseda University
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LIEAME BHS)| flgt &

v 0|2 82 :=7]: need <100nm - Single lon

v Precision beam dynamics Al ]

v J0HAICN 2= 0|22 0] OtL] L,
Hadronic &&= 0| 2| et =& B 9

Interaction cross-section (may not enough)

vV L= AT E EFI Sl nano AH 2] HIOf

vIIEo HZ2H U HAHOIH ALES

v possible many more unknown restrictions
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par

MC-50= O|l=¢et Jisseh ddlae

v o 24X IESDl= p, d, HeE 10-50MeVE & 2 Jt= (20-
60uA) : the only readily available....

v bunch & 1010 2| 24 At, period 50nsec

v 2= mm2 82 =J| - nano structureil= A= == SiCH

v DO KRI AR S =50 A1, T2l 2XHE 0] 2 Al

v 101004 2] A A= nm=J|E 2= beam profiles Bt=
- Need a new tech: single proton train, same as the single
lon extraction

vV NHOIZ2Z2EZE20N LI2eE =J|0l & Lt IHE
- cm/s-m/s target movement, nano-scale target control
v 0l2=20| Ot Hadronic &S &Z0 2lst 24 H 3}

- Need MC study for interaction cross-section
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Can we use MC-50 to make 2D-PC?

Target control

MC-50 Cyclotron N\

( Switching . line
{ for Gamma Exp.

Magnet

prodon beam

(31EMeV) !S H_

\%2332 - /-

/ Single ion train extractor Target

Beam counter
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vV ES0|2J1E0]|2] At

JULANY RES

v XIS D|IE 01 S
(KIRAMS)

v &= 8t GEANT study)t 2 R
v’ Lots of technical issues!

v may, may not work...
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