DE S0

of

EE
=

[ZRRTIRA A N K% ks EE B AE 72 FRET Bl D B %
(EFE R « & — DHLIE FRAT H 067 D BR %S
K OHTHRR 72 & SIS S R+ 7/ N TR O & EAL DA FE)

W2 3F5 A
ENLRFIEN KRB



REEEIL, TRV R ORFFHI BRI e £
REHEICLIREES L LT, ENLRFEIEAK
BROCSFE M K U 7=k 2 24 [ 8k 72 A 4
XD ERE B R At o BIF ) (B EE
1535 « & — DN BLIE AT Bl D B 58 K OV I 722 48K
SIS H—R 7/ I T3EO & EL O
78) OIRFEERY E LD b DOTT,




1. Zt¥EBOEMN

MNTATEOE N B AR - DA TEB ARG DR A 3 D A A4 BRI ZE i (TIARA) DAVF
A r7v berOFEMICEY, B— A5 2 R O KIEFM 2 284 5, B
I, mkE RS E SN OB, WS mELEAEINORRSE, (M7 r—7 O EE
b, SERpERGSS B BRI O BR3E . M/QrfRREm B OB s ZIERED 5, i
LV, =2 R 2R DL/ S =540 TIT 25 L9 1ct 5, &b, 2
NHEOE—LERANWDL Y I F ey NERENA U — LAEITOE 25 &
{La4T, BEMeVEL EDOE = XV — A F U ORK X A 2 7 K7 18 B A & K
WESZBHIEICETAREREREA 4 v v — A HlEE N 25T 5, BARMICIX, 2%
TCR B I B — A RUER I OBR R, o I A A ey N FERERIEHA - I O
s, DI TNAFr~A 7 — L BEERORBLZIAKRED S, 22k, 414
YE—AwA T va - F ML ERD ET DRI EZ MK L, §i872 b OFE Y Sk §05
BT 5,

Z DO, MNATEIE N B AR 1 I WFIE B S AAE . BN RS N RBROR S, N AT B
ENFH 2050 B A . IRSTAT BOE N U R IE R AT IT LR CEB 217 9,
EHIZ, HiA A U — AFRESERICET 2MERBIC OV, HEMTE2BRET 5,

E L RFEE A KRB Tld, B — A 509l 2 W R o KbE 5256 & OM/Q4) il B o 1]
B B HAT ORFIER R & ke U AN O BB M B HG L O 7 0 7T D
RS, T — TS 2895, IS L0 AP TRIVE - 9 S HE88 O SRR

. B, BET AT X LADOMENIZET D, iz, FIAMFEOE T, MRS
T ORIE, MR T a8 1 A U MERIKROFE 2 &2 i L, fEkD¥E ki1 /T
BCk o SRR EZ ST 5,

2. FEk2 28 CREFE) OERBANE
2. 1 FEhadtE
OEKEFERE « & — NIE SR B il o0 BE %8
A 70 barDO— UM EHITKE LIRS A AR & v — L E~DE
B2 T D20, SRILFRESERIT 2 — 8, RS - mERET =2 — F,
BREEMRAT 20— K7 & & AW CL BB B I 0 B HE L2 FE O IR TS O
IR EY, SREBRD D OBVREIC X D B - $k0IRE A O IERRIE N 72 b5
ZREANCARAT L. ERFE TG 2 L EN S, BB AOFEIMEEZED 572D 0E
WA R 1Ol « Bk OB ERIBEE 2 2 a5,
Q2SN D < H—hi T/ N TiEO & E L OBF5E
TR 2 1HEEICBWT, A4 AV RIEEOF O &y IR0 B /) i - &H
BoESET JEICRD Lz, ZORREEE 2. ZORKF~O &S -
WA DOT I #EE L 2TV, @ FLVOBKEZ EiET S, F—F v h&T
HETIIEEICEARE R OREISE S 0 e Z 0 IREISEME, EARA,
PURPLAHEEEIC DWW TS T T 5,

2. 2 FEEARE EE)
O EFEEMS « v — DH0E T E IR o BH 38
AVFH A 7 a ko @ aA VEhREOBREAL & A S O F B B A2 FEH
THED, AL A VEROBENRY — NS CTEBLOENLEE AT YV AD
W LI ONWTHMMNIBEEZITV., BMEOENIZE 27 U v AR & MERELR
ARAE L, BER 2N B3 2 @ I I B W Tk o A VE TR 2 BB & & 5 6
Wik CHIRMERM CHBEMERSLEIC LD Z &, BEEGHEE TIZe A7) v &

2



IZ X DG OMHED A 7| > RBBET DWW EnG . A VERE B
WSS RN ZOEEEZ/NESLTDHZ LIk o THILDIEN & FEM O AL
Ai/METE B2 P 2L LT,

F7-. 3Lk - BUYEHT = — ROPERA-3D/TOSCA/ELEKTRAZ F VN T . BA FHHE N ik
WX Z — U RWERE Y A 7 U TRl N7 — 7 ETOMmERELIC L D8k
DFONRT =K E BEG Y, EER ORI S Y — > TIIME O R EMICE 2 55
Bl W ExR L, KD, ERBGIBHIZ A A > a4 VER % i EE868A
FTTOM 20 CTHFHICEIN S B/ & & OB E I O W ER DA 27T, B &
DIWHBARFERN O/ —a ZIHKWL FTH Y, THICHESIRE EHICEIVAEL S
Wi A8 AB/BlX, IX10°LLFCTHDERBELOND,

IO OFENTRERZ S F 2. BRI IS U CE R TRG 2 LML S B
B3 A O FBUE % 5 6 B 72 8 O EREA BRI OmE - $K.08 FE HI A 2 & o BR{E
WZEF LT,

Surface contours: J
1.238442E+001

1.000000E +001

+— 5.000000E +000

- 6.000000E +000

- 4.000000E+001

I 2.000000E+000

2.724037E-002
[ ]

1 AA A% 868AFTT0MWMNT CHFAICHEMSE T LIZE XD
70 o1 DR SR H O R B4R

QL7 AN IS K EE—Ri 7 7 N TEEO & EA L ORF5e

HARE E NTRAKRETH DA IS &S T2 0B S, S0 1 2RUAE RS 7 5 A
IR LTz, ZOWIRICK L, @R F—hf & EEAS S & TE LIC8EK
JSEHE L, LIRILED T T/ TAVDRKRET T, FIZRY A Y Ty sl
T I FERWESE, ZORMEFEREEZFA LT, BEISER 1 RTT /) 7v
DI H T LTz,

@-1 H—kiT7F /T (Single Particle Nano-fabrication Technique)



Single Particle

Vi 2
LTPD AT gy

Irradiation Development Observation

Figure @-1. A schematic view showing the formation of nano-structures in the shin
film. The development gives individual nano-wires.
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Figure @-2. A schematic view showing the difference between nanostructures and
nano-gels. Ionic liquid extend the free volume of solid polymer, so nano-gels have higher
inclusion efficiency than that of nanostructures.
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Figure @-3. An AFM image of nanostructures produced by SPNT which is based on PVP
(Mw: 40,000) and N,N’-methylenebisacrylamide as a crosslinker. The image was observed in
thin film of PVP and a crosslinker. Crosslinker was used at 20 wt% conc. relative to PVP. The
ima§e was formed upon irradiation of 450 MeV Xe particles at the fluence of 1.0x10? ions
cm™. The cross-section radius of image is 13 nm.
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Figure @-4. AFM images of nanostructures produced by SPNT which are based on PNIPAM and
N,N’-methylenebisacrylamide as a crosslinker. Image (a) was observed in thin films of PNIPAM
and the crosslinker. Image (b) was observed for the solution of PNIPAM and the crosslinker in
bmim TFSI. Crosslinker was used at 20 wt% conc. relative to PNIPAM. PNIPAM was dissolved
into bmim TFSI at 13 wt% conc. The nanostructures in images (a) and (b) were formed upon
irradiation of 450 MeV Xe particles at the fluence of 1.0X109 ions cm2.
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Figure @-5. An AFM image of nanostructures produced by SPNT which is based on PVP
(Mw: 40,000) and N,N'"-methylenebisacrylamide as a crosslinker. The image was observed in
thin film of PVP and a crosslinker. Crosslinker was used at 20 wt% conc. relative to
PNIPAM. The imaige was formed upon irradiation of 450 MeV Os particles at the fluence of
5.0x10* ions cm™. The cross-section radius of image is 13 nm.

Figure @-6. AFM images of nanostructures produced by SPNT which are based on
PNIPAM and N,N'-methylenebisacrylamide as a crosslinker. Image (a) was observed in
thin films of PNIPAM and the crosslinker. Image (b) was observed for the solution of
PNIPAM and the crosslinker in bmim TFSI. Crosslinker was used at 20 wt% conc. relative
to PNIPAM. PNIPAM was dissolved into bmim TFSI at 13 wt% conc. The nanostructures
in images (a) and (b) were formed upon irradiation of 450 MeV Os particles at the
fluence of 5.0x108 ions cm2. The cross-section radii of (a) and (b) are 11 nm and
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Figure @ -7. A schematic view showing applications of
multi-functional nano-gel.
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