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Ne Ar Kr Xe Hg Ne Ar Kr Xe Hg
Be 12 15 15 15 - Mo 24 24 28 27 32
Al 13 13 15 18 18 Rh 25 24 25 25 -
Ti 22 20 17 18 25 Pd 20 20 20 15 20
C 21 23 25 28 25 Ag 12 15 15 17 -
Cr 22 22 18 20 23 Ta 25 26 30 30 30
Fe 22 20 25 23 25 W 35 33 30 30 30
Co 20 25 22 22 - Re 35 35 25 30 35
Ni 23 21 25 20 - Pt 27 25 22 22 25
Cu 17 17 16 15 20 Au 20 20 20 18
Ge 223 25 22 18 25 Th 20 24 25 25 -
Zr 23 22 18 25 30 U 20 23 25 22 27
Nb 27 25 26 32 <

Boldface values are those for which the energy-transfer factor 4m1m2/(m1+m2)2 is 0.9 or higher
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(Maissel & Glang, 1970)
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NNTINTN 2-18

6 = SO+Q0T = 250 (2-5)
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6 = 2PQsinf (2-6)
1Ay PO 7D 7503 WINTEHITLU d,
6 = 2dsind 2-7)
MATUMS (2-4) 11U (2-7) 210

2d,,sind = nld (2-8)
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= { P=1 Y v A o
Sunaumsi 2-8 1791 AuNITMIAEHDUSITEAFIINHEN (Brage's law)
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T b3
dygunasty ldvsuaaseonunlugduuuuesms@enuused (Diffraction
1
Pattern) AUV BIdyaNMAuegiunaeilatedrenusu TnssadivesiaqTuinsves
Tt MUHSIT (Volume of Trradiated Material) 31/M39999N15¥ N (Diffraction Geometry) 1o
¥
= o3
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Aumiwwasfinniiaunniga sunsovenfinauazglisuesniiemad 1
{ k4 ¥ e @, . . .
Tuvazinnundldviaivuia n539i50983 (Orientation) HAZAMMAS A (Strain) p1olu

INSUVBIITANAIBHAN 1nu0IFe Seherrer equation AIAUASTH 29
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A A - R oy ~ o
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Bragg angle, 6
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AW 2-19 Anuduvesiinfiuandesziuranuos g ludunisniinsazteussd

(4 vinilszu, 2548)
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2. MIANENAN UL NURIA AT Atonic Force Microscopy (AFM) AAHNLIRNE
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Means of sensing
the vertical
position of the tip
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positioning

A feedback

gystem 1o
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scamer which
movas the

sample under
the tip (or the
tip over the
sample)ina
raster pattern

system to
bring the tip
into the
general
vicinity of
the sample-

AU

A computer system that
drives the scanner, measuras
data and converts the data
into an image.

g N NS

.o

= o o <
ATINA 2-20 99ALTZNPUNANYBIUASDIID Scanning Probe Microscope

(http://www2.polito.it/ricerca/micronanotech/Strumentu/SPM.html)
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repulse regime
(contact mode)

far away from surface
(out of feedback)

......... 7—'—‘-"<\\/ \

attractive regime
(non-contact mode)

o

Tip-Surface Force

Tip-Surface Distance

v I Y
AT 221 anvazusasInszissiNzaoiinIuluszeziesneIngaie g
(http://www.science.siu.edu/chemistry/zang/afm.html)
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NN 2-22 19589 AFM 1UY Multimode (http://rclsgi.eng.ohio-state.edu/nlim/page 01.htm)
Invazmanudeyadiamain AFM g1salfiAudeyald 4 uun (Mode)
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Free Amplitude
Amplitude Reduced

WA 2-23 AnBaENTFuYRIAIUNITUA

(http://www.nanocraft.de/kompetenz/tapping/tapping.html)
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P ] Py v a o ) a 4
AT NN 22 “U'E]l\l)ﬁﬂTiLﬁEJ’]L‘]J‘LIﬂlﬂﬁiﬁﬁl’ﬂﬂcﬁeﬂ@ﬁﬂﬁﬂqﬂLﬂluﬂll]lﬂi’]@ﬂllcﬁﬂlwﬁ@unﬂﬁ

Pattern: 71-1169 TRadiation = 1.540600
TiO, (Anatase/ Titanium Oxide) d(A) |Intensity | h |k |1
w |||
ﬁ °
Lattice: Tetragonal 3.53718 100 1101
S.G.:P42/ mnm (136) Mol. Weight = 79.90 2.45087 6 1103
L —
a=3.80400 Volume [CD] = 139.12 L2'40350 18 0 (Jéh
¢ =9.61400 Dx =3.815 2.34733 7 B U Jﬂ
z=4 Dm =3.870 1.90200 ‘ 22 \ 2,0 \ (ﬂ
1/ Icor=4.80 1.71604 13 1 ﬂ 5J
1.67518 13 2 j IJ
| N
ICSD COLLECTION CODE: 009855 1.50261 2 2 Fl 3
REMARKS FROM ICSD: REM TEM 1073. 1.49149 9 210 4J
TEST FROM ICSD: Calc. density usual but tolerable. 1.37659 4 11116
TEMPERATURE FACTOR: ITF 1.34492
I
SEMPLE SOURCE OR LOCALITY: Specimen from 1.29181
Binnatal, Wallis, Switzerland. 1.27411

1.25711} 2 310 \ 1

1.20175

1.17906

| I—

1.17367 3 21214

*Calculated from ICSD using POWD-12++, (1997)

*Kristallogr, Kristallgeom, Kristallphys, and Kristallchem (1972)



A P & v A @ = a P ¢
M1919% 2-3 YayanisiBeuvuvesImengyawnan Inntion lason laawag Ind

46

Pattern: 73-1765 Radiation = 1.540600
TiO, (Rutile/ Titanium Oxide) d(A) | Intensity | h 1
(%)

Lattice: Tetragonal 3.24491 100 1 0
S.G.:P42/ mnm (136) Mol. Weight = 79.90 2.48387 46 1 1
a=4.58900 Volume [CD] = 62.21 2.29450 6 2 0
¢ =2.95400 Dx =4.266 2.18442 17 1 1
z=2 2.05226 5 2 0
I/ Tcor=3.45 1.68543 | 45 2 1
j.62246 14 2 0
ICSD COLLECTION CODE: 024277 1.47700 6 0 2
TEST FROM ICSD: No R Value given. 145117 6 3 0
TEST FROM ICSD: At least one TF missing. 1.42208 <1 2 1
1.35835 13 3 1
1.34429 7 1 2
1.30249 1 3 1
1.27276J <1 J 3 0
1.24194 \ 1 2 2

1.19881J 1 2 ZJ

1.16888 3 | 3 (ﬂ

1.14725 2 4 0 l
1.11300 1 4 0
1.09221 4 2 2

*Calculated from ICSD using POWD-12++, (1997)

*Kristallogr, Kristaligeom, Kristallphys, and Kristallchem (1942)
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AR Ao qua : = a A . R
NF E. coli N 1710 157 tseonilu 5 wiia Ao Enterotoxigenic E. coli
(ETEC), Enteropathogenic E. coli (EPEC), Enteroinvasive E. coli (EIEC), Enteroaggreative
3
E. coli (EAggEC) 118 Enterohemorrhagic E. coli (EHEC) §115U8NYMzv0430 E. coli
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e
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A d" .S :3‘ Aa A Y d Y o Ao 12
LIRTHIU 30 WIN 1D E. coli Lﬂm‘lf’f]LL‘]Jﬂ‘VlL'SEJ‘VIUbJﬁTiNETﬂ’E)S mmmmm%mﬂu‘ﬂmmz‘lm

3
Ed 9

=N 9 a oA . ) a gy = =
DONKIIU LALUDUNATUNTNRY (Gram-Negative) H]'iﬂulm‘UIGl‘lﬂﬂiu’m“}/‘fﬁmﬂﬁlﬁlﬁ@"ﬁ'ﬁMQW

=Y = .

a o =] a Vel ' o ¥ 9 A
Ngmungil 37° C uanesansy lAngungissin1e 8 - 47° ¢ daulaseadeamedsuine
@ S| a \ ' @

(Serology) Hanuae il unaufny (Antigenicity) S1LAATNANBLANAIIYDITNHUEN S
¥
UBUADU DL ENINTOUBNTD E. coli 1@ 4 ¥ila A0 LauAmy O (Cell Wall) Loudiaw K

(Capsular) LRUARY H (Flagellar) LAZLOUAIU F (Fimbrial) (Tsuang et al., 2008)

Kingdom Procaryotae

Division Gracilicutes

Class Scotobacteria

Section Facultatively Anaerobic Gram-Negative Rods

Family Enterbacteriaceae

Genus Escherichia

» b4
ATWH 2-25 Enterobacteriaceas Family VOUF® E. coli
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A Y] @ @ o A ad A 91
(Valence Band) 1na0ua91nua 2 naus 1dunudni edidnaseumaeutoanuay
9
e 10 uFI (Conduction Band) azifinlaa (Hole, h') wanNHudsenlilgnsen
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5¥MI90zABNTNUREIVRITNEIh uagsend gRsenifaiuiia “Ugnseims suedae
¥
wanmsvenszuIumsilnnzaslade Uszneudie 2 dunsu Ao
: 4w o4 2
1. M3R18UE3 (Trradiation Process) o8 na15Aad11Ngnayninvewe il
o/ 1 -9} 1 ¥ T s =Y ) é s o o
WEINUIMAUNS DFINIIFBIINNANNY () annsznuimtheymasneanil ild
aa 9 a Py [} (11 ) @ o o Y a
Binaseugnnszdu asunegnnuauaud lddwondanii i ldneanizvaunau
aac Py @ =t ¥ & ag = [N Ao
BENATOUNLOUINAUT 58091180 (Hole) Fadtannseuuag Tea Junumlumsanailjnsen
) v A v W a4 = ana Ao e ow ° Y a
penFatusantu lasdlanassumusomalfasesanduny leesuiihlvinamsan
DRNFIAT UL
aa d.
2. msgmw%@@mm (Adsorption Process) Wuanumusavesanslunisas
= o8 1 Aoy Y o =y a ) ¥ aaa
Tuana n3eneanosadsy luvsavarvsenanuinz TuuasAauuRIvesR 1l RTen
¢ & 4w A o v a <
(Catalyst) Ysngnisairudl szdlunsintoud eI nnNYeunaInTen wINdInI VBB
=l ¢ 7w Y] ] 2 Ama g = Y= T @ o
¥30AD0ABYA SUNTIAIYNAATY (Adsorbate) FIUYBWIINTAWT UMM IVITENI @IgATU
Y
(Adsorbent) M5INZIVYBI TuANAVUAIYDIR AT 1§01 D10RAT AU ININEAWNTE
9 a oA 09/} L] Y] 1 = Y] =
Mmsusuniivisiagetadiarunu daulunszuiums Wianzes lada msgaguszinann

usamantidumdn (Skorb et al., 2008)

Electron (e7)
[ Conduction band | -
] o

When titanium oxide is exposed
to light, electrons (e”) and
positive holes (h") are formed
inside the arystals. (These
electrons and positive holes
recombine and produce heat in
55 SOme cases.)
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