
The 
The 

I 7th Symposium of 
Materials Research Society of Japan 

- Advanced materials researches cut paths to innovation - 

Program and Abstracts 

Dee. 8 (Fri.) - Dec. lO(Sun), 2006, N 



Session K ~-~~S>I?-&~W~HL~=SX~~WJ.);~%J 
" Innovative Material Technologies Utilizing Ion Beam " 

4 ~PIChairpersons : :R*[BHRI Naokl Kishlmoto (V8MBhSINIMS) . 
X fPiOl H imh l  Tsuji (BXlkyoto Univ.) . %LLlS(tHI Masami lkeyama (EPWI AIST) . 

WXBRl Yoshiaki Suzukl (@Wl RIKEN) . ,RBfB!E!J Koumei Baba ( E d d I f b t l  lnd. Tech. Cent Nagasaki.) . 
E R 9 W  Kohei Fukumi (B@@il AlST) . XPd!J,$l Hlsayuki Suematsu (BRf3ifsliU Nagaoka Univ. Tech.) 

For half a century, ion beam technology has made a significant contribution to the progress o f  malerials science lhrougli Ule 

application to material analysis and synthesis. as a leadcr of innovafivc technologies. Recently, quantum-beamdriven 

innovation has been advocated and, particularly, ion beams are applicable for materials synthesis and processing using 

various unique chnracteristics, such FU non-equilibrium processes. good conmllability o f  aronlic injation, etc. n i s  session 

w i l l  address the challenges associated with innovative material technologies that utilize ion beam. Specilically, papers that 

foclls an the ion-beam syntllesis o f  advanced materials such as, nanwnaterials, non-quilibrium materials, bio-materials, ctc. 

as well as new utilization techniques o f  ion beam are encouraged. We arc looking forward to having broad. 

interdisciplinary discussions that wi l l  lead to breakthrough in materials science. 

<I2 H 9 El (2) , Decemberg(Sat)> 
moman tesrnz~iawaer . ~ 3  9) 
4EVl3 (121 MS 9:30 - 1200) 
<Morning oral session (in Japanese or English) at room 121,9:M - 12:00> 
~ ~ U B U  (in MS 1200 - is:so) 
<Afternoon oral sesslon (in Japanese or Engllsh) at room 121,13:00 - 15:50> 
W f i x 9  -RW Poster Presentation 
9b~D3 (CSTfi-)L 16:MI - 17:30) 
<Poster sesslon at CST hall in afternoon, 16:OO - 17:30> 

(12 H 10 E (8) , DscnmberlO(Sun)> 
m$;(9-%S Postor Presentation 

(CST iK-)b 900 - 10:30) EO8U (CST m-)b 11:OO - 12:30) 
cPoslersesslon at CST hall in  morning, 9:00.10:30> <Poster sesslon at CST hall in morning, 1l:MI- 12302 
D E W € %  ( B s # 3 R l d $ F # t r  Ys 9) 
7@30l%[i (121 MS 13:30 - 18:OO) 
<Afternoon oral session (In Japanese or English) at mom 121,13:30 - 18:00> 

INVITED 
1 2 H 9 B  
9:30 - 10:OO [K.Ol.ll lnvlted 
rfabticatim and Surface M c d i i h  d Mimelecbonic Slrucluctutes and B i t e r i a l s  by Plasma and la, Beam TeCbndqjyJ OPaul K Chu 
(Department of Physics, City U&ersily o( Hong K q .  Kowloon. Hong Korg. China) 
l0:OO- l0:30 [K-02-11 lnvited 
rlow-energy km Beam Modkailon of Living Mateiils: Ion Beam Induced DNA Transfer and MulalmnJ OLiingdeng Yu (Fast Neutron 
Research Faciiity, Depattment of Physics, Chiing Mai University) 
10:M - 11:OO m.03-I] lnvited 
rSurface Mod i t i on  d S i m  Medkal Malerials by Plasma Based ion i~ lantat i iJOTwnohim Kobayashi (RIKEN) 
1200 - 13:30 (K-07-II lnvlted 
rRecent Progtess and Prospects d Clusiw km Bearnj OJim Matsw, (Cuanlum %ewe ard Enginewing Center, Kyoto Urimrs.ty) 
13:30 - 14:00 [Kd8-I] lnvited 
[Thm Film Deposibon by Ion Ream E v a ~ r a b n j  OW. Jiing (Nagaoka University dTechndogy) 
14:OO. 1430 [K-09-11 Invited 
[The electkai and propetiies of GZGZO/AZO!ZnO thn Rms deposiled on pdymer substrates by ion beam sputtering1 OChangmu 
Lee (DepL of Materials S c i i  and Engineenrg, lnha UNV.) 
15:MI - 1530 [K-10.11 lnvited 
rlcn Beam fw Nadaabncal'mJOKa-Ngo L e q  (Lawrence M e l e y  National Labwatory and Nudear Engioeeimg Deptaltment, 
University af California) 



Fabrication and Surface Modif iUon of.Mim-dcchanic 
S r u c t o m  and Rimmaterials bv L'lmma and Ion Bram 1 '~hno loev  
Paul K Ch4 Bparlnmt of 61 Ma&s Sclena; City ~nivL~si&-of 
Hong K m g  KO* Hong Kalg, Chw Email: ~ u l & l ! @ i t ~ b &  
P ~ ~ m o d i ~ 6 c n  isan dhdvcmd mmmical sarfaw hzxrml llrlxliqut 
f t r m y b ~ l h c ! d m + o f f i t l r m i q u s l h l ; m a g c U i f u ! I h r n i r l m  
popada and -Mi can k c n h d  s!&y ulilc tlr f a d k  bi& 
~ o f i h c r m m i & r m n U n ~ F o r ~ m h w i e a l l y a r d y  
n r a t e r i a h w i l h g m l w e a d ~ ~ m t c ~ m d i r r d M i ~ c t h c  
~~bimctivip/mbamedjcaappE~FxF6ngm&&canmSblredard 
& f m o r c c i a R s o f ~ , r m y t e o h v a l € d ~ ~ I f e l u n o m  
~ c b p m w l d b d t a b i m c d c o l h r d s r a . R ~ ~ ~ e d m ~ n  
tabaabry m mc papmu, dml s i l r o n * m  (SOD rmaiah m 
& i h c s l f ~ d f i m s d ~ ~ m o f n n h c c t b n v i y s d p m p a t l s d  
b o m ~ w i l l b p a n c d i n l ~ m i a d & S O I M O S ~ h a g e c M m ~  
0 0 0 ~  ha silhm olCaoaa in m y  r t i m x w  h+xs bsaurc u 
r m r s a m m y a d r s l a n a a r h a d t e m + x i i m o f ~ ! k ~ e r c c U a Y  
pi- %.ipz orhtch ip. Rd R& n & i h rve r .  s d r  

 mom dSOl ,n LLSI m hy k heifheamg eUm mmzd d r  
~ h m d u r l h r n v l t y d l h  blicdn:!mndo\rlrI~w V.cherex&+md 
~ t h a P r l . ~ u r h ~ l l r r m l m r ~ 1 l y & m d a ~ W T z m o U 1  
S01 $awuw m g  n l m  mmdP m dmmm&lke ortm m l l r  stamd. fir ht 
hnd rlm drnrk hy. .The ~ m r  pmdm ~ l l  te JpJnhd in ~ILX nk Sill 

K-02-1 
Low-enew Ion Beam Modificatiun oilinn:: Materials: Ion 
Beam Induced DNATransfrr a n d  hlutatiun 
L2D4ifluLimgden& 
I;aa N~unor~  Rcxarch Fxw, Dep(ofWpie. Faculty afScicm, Chiang 
Mai Univcnlw. Chiane ,Mai M200.7hailand E-mail: 
y . ~ ~ . s c & e . c r n ~ a c . t h  
h c m g y  ion bonltardmolt of living rmrr(al.i is a novel m h o l c g j  for 

. . 
gmaic n- and life science s&3y plrposes hat are w i v i n g  
mwina atwtion €nmt the d m d  and biiloeical mmmmik. The 
&ad& h a m  & '& and biol0&1 a p k n ~  is quite 
diIf& h n  thal becwccn ions and ncmnl sol& and hw is hrll of 
mwmis and rssearch in lams  The ion-beam bwnbaniment for direct 
DNA wmfw in bolh o h 1  and M I  ccUs and mlcrtion hedine has 
bml  &d in tbe f~mrr WC, io &ate 
mrgy and p k  only the cell cnvelopc and pmvide fdcllities for 
the ex- nwmmlealles lo be o a d d  ino h c  cell. In Ihc I.utm 
cnze, thc DNA smsone hide tbe cell n w l m  k mcdified mndwnly by 
ion-beam imdima~ and pmitive mueticm m dmqwntly v l d  for 
prcpgatiotl. The mysum e.ustq are whaf k -mi by ion b r n  at the 
4 alvelope fcr gme to pas lh- and h the s~bsence deeply 
h i d e t h c c e U c a n b e d l i d b y i h e l o m i ] n t b a v c i h e ~ ~ s s h a t w  
than ihe deptlr ofthe s u m .  Auwnpts b v s  been nwde to u n h a n d  llle 
poccss and lo dcvclop a an4sIcnt rrechaniwt f a  these 
sienifmot d a .  H m  wc rniew Ur -1 SUM of UE physix and 
leclmology of b w e n q y  ion bomL-admmt of livkg mgmkorlpnirm$ mainly 
wilh pps aclljwed a1 Chiang Mai Univmity. 

K-03-1 
Surface modilication of silicone medical mattrials by 
ulaqrna-based ion imulantation 
'.I Kthymh~.  Y . s ~ ~ I .  M.lwn& T~okota ' ,  ~ ~ a t o ' .  T.T~I~I:. 
N I A h u h l ' .  T M I ~ W ~ ~ N I  l ~.c~uc' 
nu irrctltutr. of P I M ~  ad U x m d  ~ s c s c h  w). S u m  
35l4l)R. Jw I-*.*lqiiikenjp. ' thc  Unnmiry of Tokyo. Tokyo 
I l74n)33.?0kvo i l n ~ ! m ~ c b  oiScuce Tokw 162.Wl. J m n  k8& . ~ ,~ ~~ 

b j i i  ~&ta/'-w W13133. ~ ~ p m ? ~ k y o  W&S ;lrdii UII~V., 
Tokyo 1623666, Jam 
S i l i i  @olydimethykib~ane) are b d o g x d y  inat nraEaial and widely 
l a d i n m c d i a l ~ A n M i o n o f e r r m s a l ~ ( I r a l h e ( a s i m  
of tk problals due to UEir poor mi& lo tis,m-wim it applied for 
d i i  in ltlk sudv UE surfaces ofsilicmc shect-s and lubes wac d i n k d  
by a plarma based ibn hoplantarian (PFJU) method and b i m t i b i l i t y  - 
iqmved A h .  the ctmgcs in lheu comnpitioll, slnrhm, morphobgy 
and hydrophiliciry urere invfftigatd Th: cell atwaclurmt pMmVagc 
mqmvd frwn M % 10 85 % by the indillan and declined at high 
Rlerpia. ' h i s  sendeney ahncbt qees wilh the chanpe in hydwophikit). 
of thc M t a l  sllrfm. The surfam taame hydrophilic at Ihc low 
\olL?gc with increaing -OH and C X I  bmk. On the other hand lhey 
hnned into hydrahob'ic a1 hidl &s due to n dm6c imrrasc of t l ~  
m i c e   rough^& I ~ V  Q I ~ I C P S  unpl&ed kmth a %m 01, .i r a h ~  fir 3 
\~cckcdmard qrutc gmd atucl~mcnt c u e  \nth tmimdii~ted vne 

K-04-D 
Mer~ncbymal Stfm Cdl Athduucnt Pmpdm on Silicone 
Rubber )Modified by Carbon N ~ t i v P I o n  ImpIantaIion 
P_,Somman~,H ~suju~1H.Sato.M. Hatlon.T.Ymda,Y.Gotoh,andl. 
lslukawa 
Dcpl Elcc. Sci En& Kyoto Univ. 
Fnlaiil: spiymtr~~.mbox&kydc-u~c.jp 
The dlma of dx carboo negativ&ial iqhtal into silimnr ~ b b a  sheet 
(SR, W m  Elecbic w.. Ild) through the pueing nmk aparure slilr of I 
5 B ~ n  width on the amchmenf p q d e s  of nlesarhynd sent cc!k 
(MSC) wcn: shldied. Cairact ads: of SR shec( irrplanmi a! the same 
con&* without the pnltering IF& were rims& by ww drop and air 
h b k .  Thc im lantatia mnditiolw wae varim ion dazs fmn 10" - 
1 x 1 0 ~  W c 1 3 a t  ion enemv of 10 keV. Each C:mlan!d m k  wvm 

hms senrm and 5% fetal boWR xrum fcr 20-25 days m& 5% Cq at 
37°C in incubator. T h  Ihcme mgtium of each wag r ~ ~ l m d  every 4 
day. The p k c  comm (CKZ Olympus) show ihe anac&t 
of e l l s  d y  on ihe snipe q m m  inplmed will1 dafies h n  10"- loi6 
i~&Ela. -h ggm d t i m  fm or1 atwdchment are 3 and 10 ( ~ 1 0 ~ 3  
i d m 1 0 f i o n d o s a ~ ( l o t h e b w ~ t ~ , W h k h i 6 9  
and 61 degee. The flu~esare mi-& (BXM. Olympus) ata show 
IhL. p i t i o n  of cell IIIIC~RE and the min filament on U l e  impL~nled re@on at 
these unphatkm c o n d i h .  As implantctl at low dose, rn cell allacld 
and celk wry u d y  altackd 


