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1 4 f k20122 QSE A~ FR L7 p RPFAS lcE kA 4E | L%
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BE3E ~ ¥ B (Awards/Prizes) :

/4

1 HBBEED £ EFRFE L A HkLs & 48

2. HABRKENOEEFRFEGHFFL Y cBF o gl nF H 5 -

3. Pa WK OB EEFRFLE L kL L e L

4, T B RKE B EEFY EARNET RN E LR T A -

5. £FF REATIKILN 06 EEY EARMEFT BRI Lne B T EmE o

6. R EAIRET U ERFY FARNBEF HIE IR AT ERE .

7. HEBREERN O EESY FARNKT §RIE LG BT ENE

8. R EEFTATIIAALRE 101 £ EARBE € RO L% BT .
= ~ B4 (Impacts) :

1 BAREITNR e T ERPN 2 2 3L KL RF2IRI BRI FRAHE 2 o 8

% %"]’m,ﬁ B IjxiFl/E‘(_,_‘,{?__LE o
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1 4 dg 2012 2 QS A~ R o9 p RPFAR OlF k4 4E £7%
51-100 z_ fF¥ -

2. #cH keh >R %cET & SCI Impact Factor 3 % 5% p e £ 7] ¢ 5 £ 4216 20 5
# < 5 1 ERA (Excellence-Research Australia
http://research.unsw.edu.au/excellence-research-australia-era-outlet-ranking);=+*
1186 FE#E AP B 7] ¢ > BF % DR HFF AT B e AN S E I (1 20T
vl T Em 7.7%) ¢ B A AR 6D B o

30 &d TRIMEEINEFEY &FF  Hi7 EMFRPE - HIBEKE I REE
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=~ BE3E ~ 3B (Awards/Prizes) :

1. HRFBERE O EEFRFE T g2 & L5

2. HABRKENOERFRFEGHFFL Y BT e gl nF H 5 -
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4o FRT AEILFcH 08 & Y EAREKS §RIH LGB T ENE

5, 4rF OREATTH4ET 06 EEFY EARMME ¢ B LR T AW .

6. F MR 04 E RS A REKE ¢ 2 R T

7. B Mt 03 & gAY £ MY ¢ % '.E*,—L;n*nvﬁ% T g o
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@ E-zed ]

3+ 3& &4« Studies of helically phased light (i.e. with orbital angular momentum) and its
applications for next-generation optical tweezers.

VEMF(F R REFAMTE)

12k B e e i dhdHALIR £ < % (Advanced Q- plate) B R HRERESFEAERQ
B o o 12 (Splral phase plate; Q>40) # 7= 7 H 3t F £73 &k 4 (Gaussian beam) #p i
RS

1. 5~ 22 F2 Q&

2. HEHE; itz QE D A RS

3. BRIk &S~ 254 24 helically phased light &5} 5 & H =+ i ¥est 27 »

4. R UK BMCBLT ehA K 4Rk

5. # 3 helically phased light 1 fm®s e’ 582 4838 & (7 5 o

FERAFS R

1. A# ™ sl 2 g & & £ ek { (OAM) » & i {7317 : 1. Phase plate 2.
Diffractive optical elements (DOE) 3. Mode convertors -

2. i 4 47 helically phased light (h8 F @G gL 89 1 -

3. fI* & 44 Q & helically phased light ¥ &% 3 'a% %‘r"of{r—"i’ al(egg /7)) -

4 B bAFEAHXBTIEEAL(KIBE LR
FELESBEAR
(A 7\% ;?I;}f,:

FiemE T 1R
R

PFEEFF I Mt

$-%: 23 9%2 73:1‘]51 S R NE BIE AAMARRL CEENL
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Boo BAIY 18

PEAAM A E(CILEH Y )
AP RE = % @ 3 £ 8 Opt. Express ~ 4% Appl. Phys. Lett. ~ 2 Opt. Lett.&2 5 &/ H & R*ZHF[@H= o

117



#{';-mf—/:‘-) %—;L% 2

ABIH2 A RS FRBER AL F R SR S Ear AP

REFF2RNF L AAVEY RS BERE ATEG o AP AHFe gL Fas gt

FAEFES SR EPEE S F P RBRER (ISUAL) "eh% g A# ) - F Tk od § AR

N FRERIFr 27y >822 b 5l E A REEFAH > =2 5 p g iF2L RISESAT

F 5 ik Tir2 DOTCam ' &k B » 3 5 W 2013 & fads 2 AR - 5L F T i - 4R

OB R Ear T i B R “-5_%"’ #1Rm50008 » " earRi|oniErhk TP LT E 0 F

FEH LG 35 E W T 7}{ 1 R€7 8~ 10ﬁmfé?fr¢;%xm%7fi§f/zﬂz gkl

FooX PR PR I Je A I PEFT O R S ER - BHETE T

B ARESRA G 4 DEERAEER S B o AP P Ao

1. == 5 p &F2 DOTCam #PEMPHFH2 RFE - REEZT X - NEr A RENBE LT
z MOU p 4% -

2. %@if—?i%’lzz‘.fﬂ%}i'}i—%i AP 2 ﬁﬂff.ﬁi;}iéﬁ@% .3

3. 2 DOTCam & L MR P 4pd= S ARl SLPil E P REL -

4. ¥F31 % 7 =4y L m % (Transient Luminous Event, TLE)sh 2 sk o # S B % 2 < B ¥ 8
eIl B o

5, HFH TLES P T HT A T FRAR M Z HHiF 5 RBSPE -

6. 3 TLE*TA 2 chwl Bk 2 Bifpd A4 4 2 F T3 & i{jéﬁ‘_}éi B K Y BRI o

L"l \_j
\44 N

[

TR YEREEE
1. DOTCam & ' 5 & @ p 2008 # A= 3% Frgaof 2 p s 2 REopwe ETD A

a4 B s o #2320 RISESAT ek > ¥ #2014 & QL % b4 ; ﬁfiﬁ%%i
HE 27 100 % &3 aEsyy 2% 0233 RMOUZ §37 2 & TR & o &

AER O B PEREIARFS &4 =4 DOTCam £ F 2 @ik plE > £ 4 %
P A RISESAT f#h t oip ¥ B Ae % - B ARFE THFL FE T Qs 2 pFp
2. 4w 5 DOTCam = 3 2. # 3 ic £ 2 Hirigs% > A4 4 ¢ %@ * EMCCD(Electron Multiplying
Charge Coupled Device, & 3+ % /78 & ~ 2 )end 3t 27— N eni b B R jpis e o
EMCCD shgtjis4s>t 2000 # » § - HFiRsrart & ¥ ¢ E BB F Pkt 2 g8
B S MERRBR ST %R CEMCCD 0 £ eni* %k o S X MFERE L 22 A5 - B
#-EMCCD #ptrfis * = 2 f#A8BR ¢ o A7 8- 2 {c ISUAL # ik (Imager) #p
ldic » EEMBET U2 £REETEF U3 hu i > s dxﬁfi“’l’ﬁ& m rmﬁfgr
S BLAEP o MBS Ao B i R S5(Onboard compression)k 3t F 8 G &5
AHF S FPL A PEP PR ERBEIAALDRE - LA T ﬁ_dx B’n«ﬁt

ﬁm@*%ﬁ’;fEJ Fit o HINHEL B FE -

3P ARFFF LIPS I IRBBDELNR A ﬂ\#% ik d) A IR B R
ﬁﬁﬂsﬂ;ﬁgx#ﬁ_gﬁ]%gaﬁiguﬁ?ﬁy Livdnme S o AAF P ﬁé—.é?ﬁ%—; 1 AREF 5 iR
7 DOTCam & EMCCD 2 k& @l i1 17> g2 i w‘#t" K2 =72 F B2 &iv

-7 E"’??ﬂk%iﬁ"?géli%*%i']‘ﬁ»ﬁ-‘ﬁ TV EARE RV FEE - uaéﬁﬁ-’%ﬁi%‘fﬁ”i‘fﬁ?

118




e

L BP AR BRI > Rt ERGF A RAFR Y o nEFAFEY 2P o

5. aftF > APRENEGHED BB L Ao F Wﬂﬁﬁ B4t 8 & < § TLE eh@
FeiFHER ABHE-FP 20048252355 AFT A EDOTH > AEL B E N s
1TRE T TR G FER L TSR F AN TLE AP F ¥ 4 ISUAL - & = ahF#
ﬂ’%W&?fﬁﬁ?ﬂ*ﬂjﬁwﬁiﬁﬁﬁ”@’ﬁ?ﬂ%ﬁ%ﬁ?*%ﬁﬂ%%%
B F B P ook vy 24 % > %€ 8 Nature ¢ Science % ig + = % o

6. ﬁ_#%?ff ELBP RS ERE S A ATRAT I RAE > AT AL o TLE# 24 pF >
LR RINAL A REPpd T3 o FPTLEA R THTHAET I ERANZE HH LR
%Hi@éﬁéﬁ-ﬁiﬁ%ﬁ4«Mmr»¢+%o%@%pﬂa~££$11Ep HAE & B Ff
BEP P AR IHPARBETHEAFT DL L > BT REPBEH T BRI FHF
F oo IR r’ﬂa\%*q‘*‘*z&if&?: %ﬂ{mgﬁ?;%ﬁ EAE (TG R L M AR R

T AR AT ERMAERER > TP A PR IR A L REAREERY P ER

%oiﬁﬁﬁﬁwﬁéﬁiﬁﬁii&#’ﬂﬁﬁcﬁga%mw»%mﬁﬁaﬁ%%ﬁ
THA P IAPM 2 AT o Do iR RAR T TARA TR PRI HORE > AE R AR
PR APy KL B RiEA B ES b AP EG

BBt 4 238 f AR

EFL =3 R (3

P38k -FRE R -HR

= "ﬁ;’:jﬁﬁigw A -4 I8 g

5 j%p%\jmr_ TR AL B IR Y 53;5
%A$&*4ﬁm4%9ﬁ42m2ﬁ6n’#%%SU$M%WSZ%’€%%¢1m%’

5”5 F16kK  Fiw=2 135k > 5+ #8301 i A=593 Hindex = 16

)
=

H

REFE1IFFTEME YT
- ~102 & 3 % iE X TP :
% & DOTCam 4 7 #8 L ¥ o
s =% EMCCD 2z & »t3k 3+ (System Design) > # &2 #1 # B [f & (v37 ARG 7 E 22 §1 7
A e
3. - HHmTLEREES -

= ~102 # 6 % &S FAEp

1. %= DOTCam # (7 RE2 TR B Pl E DT » ¥ 7 Ep A5 + & B i % % RISESAT
wh o

2. = = EMCCD 2. 4~ # % 2*(Preliminary Design) » # ® 12 Evaluation Kit = = 4~ # 2_ & B. & &7
T o

3. ** European Geoscience Society ¥2 Japan Geophysical Union (JpGU) # % # 7 = % o
A hwmy 2 FEREE -

119



=2 102# 9% ESFramP

1. &2p A@rpx k% RISESAT f#h 2. % %87 £ 38 31 17 o

2. X EMCCD 2. § i3kt » ¥ ¢ BhoBll (v o 48 F A9 B <2 1 4249 o
3. R AP ERLFELT  ERER TSR e e

4 A - B ZEBAL -

T o~ 102 £ 12 9 iE A P

1. %2 p > RISESAT frk 2. £ 238X > Frh #3817 & 28 &3> 7g 20 2014Q1 ¢ *
& 7. i 2 Cyclone-4 "\ % % &t o

2. 2= EMCCD 2.1 #2488 » & 7 & {73 5 BLp| TLE &2 % § ok BLiplipsE o
3. DOTCam ¢ it Mk & P P8 JEE & S4B Bl RE2 -

4. % 3 FE R0 (AGU)E ¢ 4 L7752 & o

5. - R# 2 ERENS -

BREE 2FEHARM S %

- ~ B & (Academic) 1 (LA B/ 2 F)

L >~@igf 2wk - 5 8P =is o

2. T UFE LG L SClzhz » ¥ & 5§ AR 2 5 5%z HTH> 15 > 5 10%2 7%~ 3
% °

3. AP ERTHEAOBRAELMAL P E > NE I 2BRTE 2 CAGf BN FELFT
PRV HFAEERY AR RHESBRPEFIVRIELIRN TS T v AP H 0 £
K- FF AERIFHT UL BRAE T E SR RS 2P AR I AR
SRPEPRRETA - RIFF o FHLBRI S IUBEF R T E TR ETE -
FH o FEFIREFRTLI FFATLV RS

= ~ % {i(Patens) :
R T B2 EMCCD MAR g fpthh BAFEHE 73 HE 1m0 FT ) 2
oo Rg Y R IR

= ~ B4 (Impacts) :

1. RISESAT firk 2 4 st B 5% - td A Fjp4 282 x 340 § LAl
FARAEVFELERAE T E BES Ee TP ETRTEZ L RFAULE
LRA N

2. 850 S HREPFRL AR @AWY > B FRE ARBGL LR LT R
2R O FEF R B M R ABE A L LG R RS s
PR FR B e

3 A MR 2R RT REARF- P F I L4 0 P IR F A

HI 3R

28

120




ser o PR BB EE (T e d A K AT AR RIS ST AL B 0 T 1 JRT MR e

EFELZ P FHNRARPCZEROFTAE 25 ELnREET B -

#HiE A F v E 2 L i DOTCam &2 EMCCDJ}E?&&’%@W% ﬁ&géﬁﬁféﬁfﬂl‘%ﬁ_\gk
FEBALKLANPE R LI EBRPEHECLER PR T AR A RAERNE S
Z2ER2ZTLRE -

5.0 EWFiE At TLES P L2 BFM T > % g g a2k @Bz - E@R
REATERRSRS 22 Bl F RSB RAE LI Rk d R
B R 0 GER T T R R L AR R R o ARG PR TSN 5% B
Ll il Pﬁpfﬁéﬁﬁi@@o

}‘

&

3§

B = B A 2011-2012 #73F 4 TiHE (215K 2w S5%ina 2k 0w 15%:94 < 8
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(1) Cheng-Ling Kuo*, Shu-Chun Chang, Li-Jou Lee, Tai-Yin Huang , Alfred Chen, Han-Tzong
Su, Rue-Ron Hsu , Davis Sentman , Harald Frey , Stephen Mende , Yukihiro Takahashi, Lou
Chuang Lee, (2011) " The 762nm emissions of sprites," J. Geophys. Res., 116, A01310,
doi:10.1029/2010JA015949,[](SCI; 12 pages, 1IF=3.021, Rank:21/170(GEOSCIENCES,
MULTIDISCIPLINARY), cited:0) (selected as Editor’s Choice by virtual
journal —“Atmospheric and Space Electricity”)

(2) Adachi*, T., Y. Otsuka, M. Yamaoka, M. Yamamoto, K. Shiokawa, A. B. Chen, and R.-R.

Hsu (2011), First satellite-imaging observation of medium-scale traveling ionospheric
disturbances by FORMOSAT-2/ISUAL,Geophys. Res. Lett., 38, L04101,
doi:10.1029/2010GL046268. (SCI; 5 pages, IF=3.792, Rank:9/170~5.3% (GEOSCIENCES,
MULTIDISCIPLINARY) , cited:1)

(3) Chou, J. K., L. Y. Tsai, C. L. Kuo, Y. J. Lee, C. M. Chen, A. B. Chen, H. T. Su, R. R. Hsu*, P. L.
Chang, and L. C. Lee (2011), Optical emissions and behaviors of the blue starters, blue jets, and
gigantic jets observed in the Taiwan transient luminous event ground campaign, J. Geophys.
Res., 116, A07301, doi:10.1029/2010JA016162. (SCI; 11 pages, IF=3.021,
Rank:21/1707(GEOSCIENCES, MULTIDISCIPLINARY), cited:0) (selected as Editor’s
Choice by virtual journal —“Atmospheric and Space Electricity”)

(4) Hsu, M.-L., C. H. Lin*, R.-R. Hsu, J.Y. Liu, L. Paxton, H.-T. Su, H. Tsai, P. K. Rajesh, and C.-H.
Chen (2011), The OI 135.6 nm airglow observations of the midlatitude summer nighttime
anomaly by TIMED/GUVI, J. Geophys. Res., 116, A07313, doi:10.1029/2010JA016150. (SCI;
14 pages, 1F=3.021, Rank:21/170 (GEOSCIENCES, MULTIDISCIPLINARY), cited:0)

(5) Wang, K.*, Y.-C. Wang, H.-T. Su, R.-R. Hsu, and T.-Y. Lin (2011), Wave mode of the low-
latitudinal ELF-whistlers, J. Geophys. Res., 116, A09323, doi:10.1029/2011JA016832. (SCI; 13
pages, IF=3.021, Rank:21/170(GEOSCIENCES, MULTIDISCIPLINARY), cited:0) (selected as
Editor’s Choice by virtual journal —“Atmospheric and Space Electricity”)

(6) Huang, S.-M., C.-L. Hsu, A. B.-C. Chen, J. Li, L.-J. Lee, G.-L. Yang, Y. C. Wang, R.-R. Hsu, and
H.-T. Su* (2011), Effects of notch-filtering on the ELF sferics and the physical
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parameters, Radio Sci., 46, RS5014, doi:10.1029/2010RS004519, p1-9. (SCI; 9 pages, IF=1.075,
Rank:47/76, cited:0). (selected as Editor’s Choice by virtual journal —“Atmospheric and
Space Electricity”) (selected as Editor’s Choice by virtual journal —*“Atmospheric and
Space Electricity”)

(7) Kuo, C. L., J. D.Huba, G Joyce, and L. C. Lee (2011), lonosphere plasma bubbles and density
variations induced by pre-earthquake rock currents and associated surface charges, J. Geophys.
Res., 116, A10317, doi:10.1029/2011JA016628.(10 pages, SCI, IF=3.021, Rank:21/170,)
October 2011

(8) Chen*, A.B., Y.J. Wu, C. Y. Chiang, Y. C. Huang, C. L. Kuo, H. T. Su, R. R. Hsu, S. B. Mende,
H. U. Frey, S. E. Harris, Y. Takahashi, and L. C. Lee,( 2012), Sensitivity degradation of ISUAL
instruments and its impact on observations. Terr. Atmos. Ocean. Sci., 23, 71-83, doi: 10.3319/
TAO.2011.06.20.01(AA) (SCI; 10 pages, 1F=0.883, Rank:122/170(GEOSCIENCES,
MULTIDISCIPLINARY), cited:0)

(9) Yen-Jung Wu , Alfred Chen , Huang-Hsiung Hsu , Jung-Kuang Chou , Shu-Chun Chang , Li-Jou
Lee, Yi-Jen Lee , Cheng-Ling Kuo , Han-Tzong Su , Rue-Ron Hsu*, Harald U. Frey, Stephen
Mende , Yukihiro Takahashi, Lou Chuang Lee, (2012) Occurrence of Transient Luminous
Events (TLEs) during EI Nino and La Nina, Geophys. Res. Lett. , 2011GL049831(SCI; 4 pages,
IF=3.792, Rank:9/170~5.3%(GEOSCIENCES, MULTIDISCIPLINARY) (selected as Editor’s
Choice by virtual journal —“Atmospheric and Space Electricity”)

(10) Earle Williams*, Cheng-Ling Kuo, Jozsef Bor, Gabriella Satori, Robert Newsome, Toru Adachi,
Robert Boldi, Alfred Chen , Eric Downes, R.R. Hsu, Walter Lyons, Marcelo Saba, Mike Taylor
and Han-Tzong Su, Resolution of the Sprite Polarity Paradox: The Role of Halos, Radio Science
47, RS2002, doi:10.1029/2011RS004794, (2012). (SCI,12 pages, IF=1.075, Rank:47/76, Cited:
N/A) (selected as Editor’s Choice by virtual journal —*“Atmospheric and Space Electricity”)

(11) Li-Jou Lee, Sung-Ming Huang, Jung-Kung Chou, Cheng-Ling Kuo, Alfred B. Chen,
Han-Tzong Su, Rue-Rou Hsu*, Harald U. Frey, Yukihiro Takahashi, and Lou-Chuang Lee.
“Characteristics and generation of secondary jets and secondary gigantic jets”,.(2012) J. Geophys.
Res., 117, A06317,d0i:10.1029/2011JA017443. (7pages, SCI, 1F=3.021, Rank:21/170, Cited: 0)
June 2012 (selected as Editor’s Choice by virtual journal —“Atmospheric and Space
Electricity™)

(12) T. k. Chang, C. Z. Cheng, C. Y. Chiang, and A. B. Chen, " Behavior of substorm auroral arcs
and Pi2 waves: implication for the Kinetic ballooning instability, " Ann. Geophys. 30, 911-926
(2012). (16 pages, IF=1.84 , Rank:58/170, Cited:0) doi:10.5194/ange0-30-1-2012, June 2012

(13) C. L. Kuo*, T. Y. Huang, S. C. Chang, J. K. Chou, L. J. Lee, Y. J. Wu, A. B. Chen, H. T. Su, R.
R. Hsu, H. U. Frey, S. B. Mende, Y. Takahashi, L. C. L ee, “Full-kinetic elve model simulations
and their comparisons with the ISUAL observed events”, J. Geophys. Res., 117, A07320,
doi:10.1029/2012JA017599. (13 pages, IF=3.021, Rank:21/170, Cited: 0) July 2012 (selected as
Editor’s Choice by virtual journal —“Atmospheric and Space Electricity”)
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(14) Huang, S.-M., R.-R. Hsu, L.-J. Lee, H.-T. Su, C.-L. Kuo, C.-C. Wu, J.-K. Chou, S.-C. Chang,
Y.-J. Wu, and A. B.-C. Chen* (2012), “Optical and radio signatures of negative gigantic jets -
cases from Typhoon Lionrock ”, (2010), J. Geophys. Res., doi:10.1029/2012JA017600, 117,
A08307, doi: 10.1029/2012JA017600. (10 pages, IF=3.021, Rank:21/170, Cited: 0) August 2012
(selected as Editor’s Choice by virtual journal —“Atmospheric and Space Electricity”)

(15) Ho, S. M., K. Wang", A. B. C. Chen, H. T. Su, S. M. Huang, R. R. Hsu, T. S. Hsu (2012),
Characteristics of magnetic signals observed at Lulin ELF station and their association with
earthquakes in Taiwan, accepted, Terr. Atmos. Ocean.Sci.
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Alchemists have long dreamed of converting base metal to gold, but the dream has
never been realized. All that has been accomplished is the tricky manipulation of
decorating copper pennies with a shiny surface. Recent topical developments in the area
of nanoparticle synthesis has involved successfully transforming a range of solid silver
(Ag) to hollow frame-like gold (Au) and bimetallic Au-Ag or Ag@Au core-shell
structures (1,2). The growth processes of a variety of solids have been understood as
either individual or a combination of a galvanic replacement reaction and the
Kirkendall effect (2,3). However, it is still challenging in the context of completely
converting one chemical composition into another, for example transformation of solid
Ag to solid Au or Pd (gold or palladium) without changing the morphology of the Ag.
Hence in this project we like to derive a chemical approach to achieve the complete
conversion of one solid chemical composition into another solid composition without any
destruction in the morphology.

Our strategy is to decrease the reduction rate of the metallic precursor to initiate
dissolution of silver (Ag) in the first stage, then a subsequent backfilling of gold (Au)
into the hollowed-out structures. In this way the destruction can be avoided however
there should be a balance in the reaction mixture to retard the reduction at the same to
assemble the atom at the desired inner energy rich site. A sacrificing Ag-template and
judiciously usage of cetyltrimethylammonium bromide (CTAB) and ascorbic acid (AA)
in a controlled way such that hollow nanoframes are generated in situ and refilled using
an additional ripening process.

CTAB surfactant is critical for forming a complexing agent to retard the reduction
rate of Au: it creates an appropriate kinetic-controlled growth regime for the deposition
of Au into the hollow structures. The decrease of the Au reduction rate is also important
for avoiding self-nucleation of Au nanoparticles in the solution, which will effectively
compete with the refilling process. The Au deposition proceeds predominately at the
inner surface to minimize surface energy (4).
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As an initial sigh of success, Figure le shows the corresponding UV-Vis spectra in
the course of the reaction. The initial Ag decahedron show a strong surface plasmon
resonance (SPR) band that becomes broad finally with complete backfilling (16 min),
the final colloidal solution shows a narrow SPR band again. Our second preliminary
trial used ~4 mm? of 5-pm thick Ag thin foil; SEM images and EDX spectra show the
initial Ag thin foil and the converted solid Au thin foil, with the corresponding
photograph giving evidence of solid Au transformation (Fig. 2b). We strongly believe a
more complete Au foil (at millimetre scale) can be obtained with finer adjustments of
experimental parameters. All these results together strongly suggest that the chemical
identity of (i) hollow frame-like structures are AgAu bi-metallic alloy and (ii) that the
grown solid end-product is pure Au.

10— (“] Stver —

Auw'Ag hollow
decahedron

® -

0.8
0.6

(ii)

Absorbance (a.u.)

o grown Au
decahedron

Figure 1. (a) TEM images showing the conversion of different Ag nanodecahedrons
templates to solid Au nanodecahedrons structures. (b) UV-Vis absorbance spectra of Ag
decahedrons transformed into Au decahedrons. (c and d) EDX line scans of TEM images
of the hollow intermediate morphology and the final solid nanodecahedrons; the yellow
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lines show the paths of electron beams during the line-scan measurement; (right)
variation of Ag and Au intensity along the corresponding lines. The hollow AuAg
decahedron reveals a concave profile.

(a)

(i)

2mm

1 2 3 4 5 & 1 8
silver thin foil l Scale 1477 s Curser: 0000 KV e silver thin foil

(iii)

2mm

 Scal 1477 ts Curs. 0000k ) grown gold thin foil

grown gold thin foil

Figure 2. Conversion of thin Ag foil to solid thin Au foil: The golden colour foil, obtained
at the end of 2 days, was washed with DDW and documented. (a) initial Ag foil (top), (b)
final grown foil. (i) SEM image, (ii) SEM-EDX spectra, (iii) photographs. The
photograph shows that the colour of the foil changes to golden yellow.
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% gkt 4 4 ) % Additional funding to the proposed research project will offer extra possibilities to
better integrate the planned activities into national and international research projects in several
scientific frameworks, offering fresh looks and sheding a new light on the understanding of
landsliding and runoff generation processes in tropical catchments

RBEFRARGF S K

a) Field monitoring

b) Geomorphometry and feature extraction from high resolution topography
C) Modelling

BB E AR AR e R R~ Lk A3 45 B 4k ~ Department of Land and
Agroforest Environments, Padova Univetsity, Italy ,Paolo Tarolli , Assistant professor

REFRAFZ LML

- 21024 33 EAFRRP DRI RFRLLBE T
~1024# 6 7 iES AP 2 A R BN R
~102 # 98 EAHAEP I S R BER
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The analysis and results of this study will be disseminated at international conferences, as well as by
peer-reviewed high impact journal publications (four SCI papers with impact factor >3.0) are expected to be

published). The project will be also publicized in a website periodically updated with information, measures
and results.

=~ BE3E ~ 3B (Awards/Prizes) :

= ~ B4 (Impacts) :

This project will provide an incomparable opportunity of really understand the control exerted
by the catchment topography, tectonic forcing, rainfall and landuse on the landsliding and runoff
generation processes that affect the mountain region of Taiwan. The National Forest Bureau, at the
end of the three year PhD period, will benefit from high level research and findings provided by the
two PhD thesis, with the opportunity to show at the Taiwanese society some relevant guide lines for
a sustainable development, and natural hazards mitigation. The project will also benefit by the fresh
joint agreement between National Cheg Kung University and University of Padova, a unique way to
share the knowledge, but also improve the friendship and collaborations between Taiwan and Italy.
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5o B 6 4 A

% BE3H 4 6 & # - Microbial control on arsenic mobilization in groundwater of Chianan plain, Taiwan

REHROPNF
SIGNIFICANCE OF THE STUDY

Using culture dependent and culture independent (metagenomic) approach, we aim to identify

the microbiological agents actually causing the arsenic-pollution in Chianan plain, Taiwan. Is the

pollution simply the result of FeOOH-reducing bacteria, or are other microbes involved, such as

obligate As(V) respirers? Our preliminary field studies and microcosm experiments in the laboratory

with highly controlled condition, we hope, provide the answer.

The proposed outcomes of this investigation are highlighted as follows:

1.

The experimental results would offer direct evidence that anaerobic metal-reducing bacteria
play a role in the formation of toxic, mobile As(I11) in sediments from the alluvial aquifers of
Chianan plain suggesting the capacity for arsenic release by the availability of electron donor
in the sediments.

The results also would suggest that the capacity for arsenic release is not limited by the
availability of electron donors in the sediments from our study sites, implying that the
bacteria are using only endogenous electron donors that are naturally present in the aquifer
sediments (i.e., natural organic matter).

Microbial population dynamics involved in arsenic mobilization will greatly improve our
knowledge of microbial mobilization of arsenic, and help us isolate the novel bacteria capable
of simultaneous reduction of arsenic and iron from arsenic enriched aquifers.

We anticipate a better understanding of mineral-microbe interaction in response to arsenic
mobilization will eventually help us to find out the practical solutions to this grave
environmental problem. Findings will show the interplay between As(V) sorption to mineral
surfaces and bacterially induced desorption possibly the critical factor in controlling the
kinetics of As reduction and release in reducing aquifers.

Isolated bacterium native to aquifer sediments can account for the release of arsenic from this
arsenic contaminated reducing aquifer to the pore water via the direct enzymatic reduction of
As(V) but not through indirect mechanisms linked to Fe(lll) reduction. Moreover, study will
show that the As(V)-reducing bacterium native to aquifer sediments is capable of directly
mediating the release of arsenic into groundwater systems.

Microcosm-based experiment can potentially aid interpretations of processes affecting arsenic
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solubility and partitioning in arsenic contaminated aquifers. Importantly, such investigations
are crucial for understanding the mobilization mechanisms of arsenic in drinking water
aquifers.

7. Result of the depth-wise distribution of different arsenic bearing phases including the
availability of Fe-oxyhydroxides and also presence of the dominant indigenous
microorganisms will be helpful to understand the solid phase partitioning of arsenic and

possible enrichment.

REFROAGT R

The objectives of this project will be achieved with the following experiments :
1. As speciation

2. Analysis of trace elements

3. Analysis of organic matter and humic substances
4. Microbial analysis

4-1 Isolation of As-reducing bacteria

4-2 Isolation of As-oxidizing bacteria

4-3 Growth characteristics

4-4 1solation of As-resistant bacteria

4-5 Arsenic-transformation assay

4-6 Isolation of Fe(lll)-reducing bacteria

4-7 HCl-extractable ferrozine method

4-8 Isolation of iron oxidizing bacteria

4-9 Culture independent (metagenomic) approaches
4-10 Microbe-mineral experimental model

TR EH 64 & S8 4R (k-4 -8 Prof Jiin-Shuh Jean (Principal investigator),Dr. Suvendu
Das (Postdoc research fellow)

Rutd 65 F 2 Am e i
- ~102 # 3 7 E A Hnmp

e Geochemical characterization of groundwater and sediments of Chianan plain, Taiwan.

e Isolation and characterization of As-resistant bacteria from contaminated groundwater and
sediments.

e Isolation and characterization of As-oxidizing bacteria from contaminated groundwater.

e Isolation and characterization of Fe-oxidizing bacteria from contaminated groundwater.
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= 2102 67 ik F R
e |solation and characterization of As-reducing bacteria from contaminated groundwater.

e Microbial population structure and abundances in As-contaminated aquifers through culture

independent (metagenomic) approach.
Z ~102 & 9 7 i P
e Isolation and characterization of Fe-reducing bacteria from contaminated groundwater.
e Development of microbe-mineral model experiment.

e Analysis of geochemical changes in microcosm experiment and influence of microbial

activity
o~ 102 #E 12 7 i Hamm

e Assessment of arsenic mobilization pathways.

e Final report submission

REE G AR S &

- ~ ¥ % (Academic) ¢ (FLL B #H 2 3+ F)

Project report

Publication (2 SCI publications)

= ~ 254 (Impacts) :

Up to present,no literature has reported microbial control on arsenic mobilization in groundwater of
Chianan plain.The results can be applicable to other areas such as India,Bangladesh, Vietnam,etc.
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B2 1

B4 1 LA - Feasibility study of free electron laser without population inversion by use
of plasma electromagnetically induced transparency

% gk2- 4 1 ) % 1 This project aims to establish a novel principle of free electron laser (FEL),
which doesn’t need population inversion of seed electron beam for the lasing by utilization of
plasma electromagnetically induced transparency (EIT). Conventional FELs need large
current of an electron beam having higher velocity than the laser wave velocity, i.e.,
population inversion is needed. Our new idea enables spontaneous amplification of radiation
without the population inversion of the seed electron beams by using physics of EIT in
magnetized plasma. The EIT is considered to eliminate absorption of the laser radiation by
the electrons and enhance the emission by the electrons. Therefore it will drastically improve
efficiency of FELs and has a potential to establish a concept of desktop size FEL.

REELIRGE R

1. Proof-of-principle numerical experiment by a particle-in-cell (PIC) simulation

2. Design of a prototype machine for an experimental demonstration of lasing without
inversion (LWI) based on the results of the simulation.
We plan to utilize an existing magnetized plasma device for the experimental
demonstration of LWI by use of EIT (LWI-EIT).

3. Development of the proto-type device for demonstration and diagnostic system
Experimental identification of the LWI-EIT

mEhitd 13 & 22 4 B Institute of Space Astrophysical and Plasma Sciences, Eiichirou
Kawamori, Associate Professor

R 1 EE 2 femer ok

- ~102 & 3 % iE A AP ¢

N/A

= ~102 # 6 % E = P

Completion of the demonstration of the lasing without inversion by EIT in a numerical
simulation

= ~102 & 9 % AP

Completion of the design of the demonstration experiment, and initiation of the development of
the prototype device

T~ 102 & 12 % iE S A

Experimental demonstration of proof-of-principle of lasing without inversion using the
prototype

BEtd LIEH AR & %
- ~ Baed & (Academic) ¢ (LA B/ 2 F)
A few publications in the top SCI journals are expected if the demonstration succeeds. At least,
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it is possible to produce some articles for publication on the theoretical, numerical simulation
and design works even if the demonstration will not be completed within the time frame.

= ~ & Jl(Patens) :

The possibility is currently under investigation.

= ~ B4 (Impacts) :

Expected achievement of this research will impact on establishment of next generation x-ray
FEL, which is believed to contribute to atomic-scale structure science, medical application and
SO on.
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