Y Aa
NUNIVNBI

[1] Knezevic, 1., Vasileska, D., He, X., Schroder, D. K., and Ferry, D. K. 2002. Low-Field
Mobility and Quantum Effects in Asymmetric Silicon-Based Field-Effect Devices.
Journal of Computational Electronics 1 :273-277.

[2] Ozgir, U., et al. 2005. A comprehensive review of ZnO materials and devices.
Journal of Applied Physics 98 : 1-103.

[3] Owen, J., Son, M. S., Yoo, K. H., Ahn., B. D., and Lee, S. Y. 2007. Organic
photovoltaic devices with Ga-doped ZnO electrode. Applied Physics Letters 90
: 3512-3515.

[4] Lee, J., et al. 2008. Low-frequency noise characterization of ZnO nanorod back-gate
field-effect transistor structure. Physica E 40 : 2147-2149.

[5] Wang, J., et al. 2006. Hydrothermally grown oriented ZnO nanorod arrays for gas
sensing applications. Nanotechnology 17 : 4995-4998.

[6] Wei, L., Zhang, X., and Zuoya, Z. 2007. Application of ZnO nanopins as field

emitters in a field-emission-display device. Journal of Vacuum Science and

Technology B 25 : 608-610.
[7] Suehiro, J., et al. 2006. Dielectrophoretic fabrication and characterization of a ZnO

nanowire-based UV photosensor. Nanotechnology 17 : 2567-2573.

[8] Kucheyev, S., et al. 2003. lon-beam-produced structural defects in ZnO. Physic
Review B 67 : 4115-4126.

[9] Park, S., Lee, J. M., and Yoon, S. 2008. Photoluminescence and Raman analysis of
ZnO nanowires deposited on Si(100) via vapor-liquid-solid process. Physica E-

Low-Dimensional Systems & Nanostructures 40 : 920-923.

[10] Yan, H., Hou, J., Fu, Z., and Yang, B. 2009. Growth and photocatalytic properties
of one-dimensional ZnO nanostructures prepared by thermal evaporation.

Materials Research Bulletin 44 : 1954-1958.

[11] Zang, C. H., Zhang, D. M., and Tang, C. J. 2009. Optical Properties of a ZnO/P
Nanostructure Fabricated by a chemical vapor deposition Method. Journal of

Physical Chemistry C 113 : 527-530.




53

[12] Huo, B., Hu, L., Zhang, H., Zhao, Z., Fu, Q., and Ma, J. 2008. ZnO/Zn ;4 Mg, ,:0
superlattice nanoneedles grown by pulsed laser deposition. Micro & Nano

Letters 3: 117-120.

[13] Yang, P., et al. 2002. Controlled growth of ZnO nanowires and their optical
properties. Advanced Functional Materials 12 : 323-331.

[14] Wei, Y., et al. 2008. Growth of Vertically Aligned ZnO Nanobelt Arrays on GaN
Substrate. Journal of Physical Chemistry C 112 : 18935-18937.

[15] Lee, S., Umar, A., Kim, S. H., Reddy, N. K., and Hahn, Y. B. 2007. Growth of ZnO
nanoneedles on silicon substrate by cyclic feeding chemical vapor deposition:

Structural and optical properties. Korean Journal of Chemical Engineering 24 :

1084-1088.
[16] Dev, A., Kar, S., Chakrabarti, S., and Chaudhuri, S. 2006. Optical and field
emission properties of ZnO nanorod arrays synthesized on zinc foils by the

hydrothermal route. Nanotechnology 17 : 1533-1540.

[17] Wisitsoraat, A., Pimtara, |., Phokharatkul, D., Jaruwongrangsee K., and
Tuantranont, A.2010. Zinc Oxide Nanopolypods Synthesized by Thermal
Evaporation of Carbon Nanotubes and Zinc Oxide Mixed Powder. Current
Nanoscience 6 : 45-53.

[18] Wang, R. C., et al. 2005. ZnO nanopencils: Efficient field emitters. Applied Physics

Letters 87 : 3110-3112.

[19] Xu, C. X., and Sun, X. W. 2003. Field emission from zinc oxide nanopins. Applied
Physics Letters 83 : 3806-3808.

[20] Liao, L., Li, J. C., Wang, D. F., Liu, C., and Fu, Q. 2005. Self-assembly of aligned

ZnO nanoscrews : Growth, configuration, and field emission. Applied Physics

Letters 86 : 3106-3107.

[21] Wei, A. et al. 2006. Stable field emission from hydrothermally grown ZnO
nanotubes. Applied Physics Letters 88 : 3102-3104.

[22] Gao, P. X., and Wang, Z. L. 2004. Nanopropeller arrays of zinc oxide. Applied
Physics Letters 84 : 2883-2885.



54

[23] Zou, K., Zhou, S., Zhang, X., Qi, X., and Duan, X. 2006. Transmission Electron
Microscopy Investigation of Sb-Doped ZnO Nanoribbons and Zn,Sb,0,,

Branched ZnO Nanoribbon Structure. Joumal of Nanoscience and

Nanotechnology 6 : 2200-2203.
[24] Zheng, K., et al. 2009. The fabrication and properties of field emission display

based on ZnO tetrapod-liked nanostructure. Vacuum 83 : 261-264.

[25] Baruah, S., and Dutta, J. 2009. Hydrothermal growth of ZnO nanostructures.

Science and Technology of Advanced Materials 10 : 1-18.

[26] Integrated Publishing. Common_lattice types. [Online]. 2007. Available from :

http://www.tpub.com/content/doe/h1017v1/css/h1017v1_25.htm
[2010,November 12]
[27] Kogure, T., and Bando, Y. 1998. Formation of ZnO nanocrystaMites on ZnS

surfaces by electron beam irradiation. Journal of Electron Microscopy 47 : 135-

141.
[28] Bates, C. H., White, W. B., and Roy, R. 1965. The solubility of transition metal
oxides in zinc oxide and the reflectance spectra of Mn®" and Fe”' in tetrahedral

fields. Journal of Inorganic and Nuclear Chemistry 47 : 135-141.

[29] Hausmann, H., Pillukat, A., and Enrhart, P. 1996. Point defects and their reactions
in electron-irradiated GaAs investigated by optical absorption spectroscopy.

Physical Review B 54 : 8527-8539.

[30] Yasuda, T., and Segawa, Y. 2004. Zinc oxide thin fiims synthesized by metal

organic chemical reactions. Physica Status Solidi (b) 241 : 676-679.

[31] Newton, M. C., and Warbuton, P. A. 2007. ZnO tetrapod nanocrystals. Materials
Today 10 : 50-54.
[32] Wang, F. Z., Ye, Z. Z,, Ma, D. W., Zhu, L. P., and Zhuge, F. 2005. Novel

morphologies of ZnO nanotetrapods. Materials Letters 59 : 560-563.

[33] Hou, K. et al. 2009. Influence of synthesis temperature on ZnO nanostructure

morphologies and field emission properties. Physica E 41 : 470-473.



55

[34] Yu, W. D,, Li, X. M., and Gao, X. D. 2004. Synthesis and structural characteristics of
high-quality tetrapodlike ZnO nanocrystals on ZnO and NiO nanocrystal
substrates. Journal of Crystal Growth 270 : 92-97.

[35] Ronning, C., Shang, N. G., Gerhards, |., Hofsass, H., and Seibit, M. 2005.
Nucleation mechanism of the seed of tetrapod ZnO nanostructures. Journal of
Applied Physics 98 : 4307-1-4307-5.

[36] Hongsith, N., Chairuangsri, T., Phaechamud, T., and Choopun, S. 2009. Growth
kinetic and characterization of tetrapod ZnO nanostructures. Solid State

Communications 149 : 1184-1187.

[37] Lyapina, O. A., Baranov, A. N., Panin, G. N., Knotko, A. V., and Kononenko, O. V.

2008. Synthesis of ZnO Nanotetrapods. Neorganicheskie Materialy 44 : 958-
965.
[38] Xu, P. S., Sun, Y. M., Shi, C. S., Xu, F. Q., and Pan, H. B. 2003. The electronic

structure and spectral properties of ZnO and its defects. Nuclear Instruments

and Methods in Physics Research Section B: Beam Interactions with Materials

and Atoms 199 : 286-290.

[39] Yao, B., et al. 2010. Tailoring the luminescence emission of ZnO nanostructures by

hydrothermal post-treatment in water. Applied Physics Letters 96 : 3105-1—
3015-3.

[40] Look, D.C., and Claflin, B. 2004. P-type doping and devices based on ZnO.
Physica status solidi (b): 624-630.

[41] Yamamoto, T., and Yoshida, H. K. 2000. Unipolarity of ZnO with a wide-band gap

and its solution using codoping method. Journal of Crystal Growth 214/215 :

552-555.
[42] Bano, N., Hussain, I, Nur, O., Willander, M., and Klason, P. 2010. Study of
Radiative Defects Using Current-Voltage Charactersics in ZnO Rods

Catalytically Grown on 4H-p-SiC. Journal of Nanomaterials 2010 : 1-5.

[43] Koteeswara Reddy, N., Ahsanulhag, Q., Kim, J. H., and Hahn, Y. B. 2008.
Behavior of n-ZnO nanorods/p-Si heterojunction devices at higher temperatures.

Applied Physics Letters 92 : 043127.




56

[44] Foll, H. Recombination Luminescence [Online] Available from : http://www.tf.uni-
kiel.de/matwis/amat/semi_en/kap_5/backbone/r5_1_2.html [2010,December 10]

[45] Lin, Y.et al. 2005. Green luminescent zinc oxide fiims prepared by polymer-
assisted deposition with rapid thermal process. Thin Solid Films 492 : 101-104.

[46] Kryshtab, T., et al. 2007. Effect of doping on properties of Zno:Cu and Zno:Ag thin

films. Journal of Materials Science 18 :1115-1118.

[47] Wang, Y. G., et al. 2003. Evolution of visible luminescence in ZnO by thermal

oxidation of zinc films. Chemical Physics Letters 375: 113-118.

[48] Klingshirn, C. 2007. ZnO: From basics towards applications. Physica Status Solidi

B 244 :3027-3073.
[49] Cai, J. H., Ni, G., He, G., and Wu, Z. Y. 2008. Red luminescence in ZnO films
prepared by a glycol-based Pechini method. Physics Letters A 372 : 4104-4108.

[60] Heitz, R., Hoffmann, A., and Broser, |. 1992. Fe** center in ZnO. Physic Review B

45 : 8977-8988.
[51] Jang, J. M., Kim, S. D., Choi, H. M., Kim, J. Y., and Jung, W. G. 2009. Morphology
change of self-assembled ZnO 3D nanostructures with different pH in the

sample hydrothermal process. Materials Chemistry and Physics 113 : 389-394.

[52] Zhang, Z., and Mu, J. 2007. Hydrothermal synthesis of ZnO nanobundles

controlled by PEO-PPO-PEO block copolymers. Journal of Colloid and Interface

Science 307 : 79-82.
[63] Takahashi, K., Yoshikawa, A. and Sandhu, A. Wide bandgap semiconductors:

fundamental properties and modern photonic and electronic devices. Springer.

2007.
[54] Yang, Y., Sun, X. W., Tay, B. K., and Xu, C. X. 2006. ZnO nanoresistors by vapor

phase transport method. JEEE Conference on Emerging Technologies—

Nanoelectronics 2006 : 197-200..

[65] Chumbeyv, S. Understanding how the SEM works and how to use it on a college

level [Online]. Available from : http://mse.iastate.edu/microscopy/college.html

[2010, December 12]



57

[66] George Will. 2006. Powder Diffraction : Rietveld Method and Two-Stage Method.
Germany, Springer

[67] 4pi Analysis Inc. Tech support. Revolution On-Line [Online]. 2008. Available from :

http://www.4pi.com/teksupport.htm [2011,April, 7]

[568] Lemmer, U. and Gbel, E. O. Photoluminescence spectroscopy as a probe for

disorder and excitonic_effects in organic and inorganic semiconductors. 211-

252.
[59] Bellis, M. Photoluminescence [Online]. 1997. Available from

http://inventors.about.com/od/pstartinventions/a/Photoluminescen.htm [2010
December 14]

[60] Pattanasattayavong, P.2009. Optical Characterisation of InAs Quantum Dots.
Senior Project Report. Faculty of Engineering. Chulalongkorn University

[61] Mott, N. F., and Gurney, R. W. 1950. Electronic processes in ionic crystals. Second

edition. The International series of monographs on physics. Oxford

[62] Lampert, M. A., and Schilling, R. B. 1970. Injection Phenomena. Volume 6.

Semiconductors and semimetals. United states of 57merica : Academic press
[63] Yao, B. D., Chan, Y. F., and Wang, N. 2002. Formation of ZnO nanostructures by a

simple way of thermal evaporation. Applied Physics Letters 81 : 757-759.

[64] Kong, X., Sun, X., Li, X., and Li, Y. 2003. Catalytic growth of ZnO nanotubes.

Materials Chemistry and Physics 82 : 997-1001.

[65] Chrissanthopolous, A., et al. 2007. Novel ZnO nanostructures grown on carbon
nanotubes by thermal evaporation. Thin Solid Films 515 : 8524-8528.

[66] Singh, J., Srivastava, A., Tiwari, R. S., and Srivastava, O. N., 2005. Nucleation and
growth of catalyst-free ZnO nano-structures. Journal of Nanoscience and
Nanotechnology 5 : 2093-2098.

[67] Yousefi, R.,, Muhamad, M. R., and Zak, A. K. 2011. The effect of source

temperature on morphological and optical properties of ZnO nanowires grown

using a modified thermal evaporation set-up. Current Applied Physics 11 : 767-

770.



58

[68] Liu, W. C., Cai, W., and Meng, X. L. 2006. Effects of temperature and pressure on
morphologies of quasi-one-dimensional ZnO nanostructures fabricated via

thermal evaporation. Transaction of Nonferrous Metals Society of China 16 :

s$337-s340.
[69] Luadise, R. A, and Ballman, A. A. 1960. Hydrothermal synthesis of zinc oxide and

zinc sulfide. Journal of Physical Chemistry 64 : 688-691.

[70] Li, Z. W. and Gao, W. 2007. Growth of zinc oxide thin films and nanostructures by
wet oxidation. Thin Solid Films 515 : 3323-3329.

[71] Chen, R. Zou, C., Yan, X. Alyamani, A., and Gao, W. 2010. Growth mechanism of
Zn0O nanostructures in wet-oxidation process. Thin Solid Films 519: 1837-1844.

[72] Peterson, R. B., Fields, C. L., and Gregg, B. A. 2004. Epitaxial Chemical Deposition
of ZnO Nanocolumns from NaOH Solutions. Langmuir 20 : 5114-5118.

[73] Niu, H., Yang, Q, Tang, K., Xie, Y., and Yu, F. 2006. Self-assembly of ZnO

nanoplates into microspheres. Journal of Materials Science 41 : 5784-5787.
[74] Xu, C. H., Lui, H. F., and Surya, C. 2011. Synthetics of ZnO nanostructures by

thermal oxidation in water vapor containing environments. Materials Letters 65 :

27-30.
[75] Gao, W., and Li, Z. W. 2008. Photoluminescence properties of ZnO films grown by

wet oxidation: Effect of processing. Journal of Alloys and Compounds 449 : 202-

206.
[76] Lin, B., and Fu, Z. 2001. Green luminescent center in undoped zinc oxide films

deposited on silicon substrates. Applied Physics Letters 79 : 943-945.

[77] Evans, S. M., Giles, N. C., Haliburton, L. E., and Kappers, L. A. 2008. Further
characterization of oxygen vacancies and zinc vacancies in electron-irradiated

Zn0O. Journal of Applied Physics 103 : 043710-1.

[78] Areefen Rassamesard. Electrical conduction of side chain liquid crystalline

copolymers. Master's Thesis. Department of Physics Faculty of Science. Mahidol
University, 2005.



59

[79] Grosh, W. A., Zahid, F., Damle, S. P., and Datta, S. Insights into molecular

conduction from |-V asymmetry. Annual American Physics Society March

Meeting. [online]. 2002. Available from : http:// arxiv.org/abs/cond-mat/0202519
[2011, April 13]
[80] Jain, A., et al. 2007. Trap filled limit voltage (V4¢) and V2 law in space charge

limited currents. Journal of Applied Physics 102 : 094505-1.

[81] Jain., S. C., et al. 2002. Trap filled limit of conducting organic materials. Journal of

Applied Physics 92 : 3752-3754.




60

UsziRdiiauinandnusg

WE4TN Wneiyanad nalungamns dlefufl 17 Muziow nA. 2520 A
mﬁ‘ﬁnmfuﬂ’ﬁaumn‘h\aGﬁauﬁﬂﬁuﬁﬂvjuuunmqa‘?”nmmfu'lﬁt%ﬁﬂmﬁiﬂﬁﬂm:
AmnssuAans eIl Anends Wetlnsinen 2548 aniiudnBannsdnsssy
Uryndudinanademnnanihluil w e, 2552 uazliidinAnmsieluszaudbuyan
niudinaeiaan s i luilideaiu Tns lFuyuAwdfiungiflunueavmusando
nuineiinssean FyynudeBdnnfessumatalang oty zn0 Eae
nrzuaumsudremalelneliannan ZnO/CNTs TnenanuilEFunisiinWie Effect of
Substrate Position on the Formation of ZnO Nanostructures Synthesized by Thermal
Evaporation of ZnO-CNTs Mixture, Electrical Engineering/Electronics Computer

Telecommunications and Information Technology (ECTI-CON), 2010. 768-771.



- : - I 'k ' - J -
3 =8 L 5 L ~ e - age 2l s 1 . Lo . : : B ] - : b - "
1 y . - o F IJ‘ I‘II. ¥ : & Hl-l H - - b I v I-h .h:-. _-..%.' *".'-"- ol J TRl = l‘. au b h\. -y 4 b - E Ed - . ik ¥ 3 & e - | i 1“‘ L g
s o e . b 13 ‘ ’ o ;J_-i_. 157 8458 “ 3w A .'.'f;*-. Mo Wrg. ot d T AT it-.‘_h;‘:‘l. — R N Tl s R W — o 3 ey Ry s o i TEAT e Iu-r ‘:f"ﬂ"'; i) anse > L oy 14 _,-gv, At ARl
v 5 - ||'-'r & % T P & - '] - v Ty h _.'\-“ ﬂ s th‘r - L - J‘. k Cy . 'l. u ! L S
) - - F . L AN * i o -y - ,\!J " LR all LI - = - i - ] -i, . gt '\ » _'J"'l - T hﬁ."’l s A o - .J‘ i __-I- - & = ."l--‘.rlr: - i
% g " L ﬁ‘h-‘1r g T k | - l; A |..ﬂ TR ¥ - '*'_ . BT i "',-' - A ""_—l i 'E"'." = S '#Jiml - = L ] B ‘*-l'_..,."l_" o W " = l- e . 5 ® - - ¥ e iy I -Ih_ - - s _“
3 ’ ".-J . I [ R | = e -TI i L of L - . L] 1. LY i . .| F '-. - 3 A » .-i .’ ;,‘? " - "‘. {‘.“' L -"‘h. h.i e d ‘:l"‘ll"r.‘- o i:.'h-l_---. — ﬁ;'- “‘#.‘L - o . | -
* L3 i EAARLR Y AL SHE (e T S Tl AR JUATS S Ao i 4 SHMA SRS h I 0Ev h P d EELY, Fa Ao bl 3 i o g AR T T L e T e T S LV A T N T e T R e “ana e T,
.:’ f““ s e t -+ i ;: g o E' Y -.Hz'r""l' # j-"f"' ~ - 1 ¥ 'J'j v ' I;L":Ir '--h-i-i,.v'n "-h: l-h'f. L d y "’L"'._:'-l -+ | <'«h ---..::'r T.'t:- " e h{ T .;""EF*-‘“ | B N 5 '-."#*h‘--..,.'|| ‘b.' F =5 Mo "*"‘_'_—_; . il s’ ¥ ! |
' =o¥ (3 Lf - N Sl SR T A PR T LR P I e e - I+ N AP s Tl L T e Sy P T, B B iy ot Bt | AN e S S G o e M T L
"“. y |‘--';r*'-'= e LT | - “ Fe1F e llitl_:-t. r'_i‘ i ; . - by ) & -I-]--i b i |J:1- Thu"". x I‘. k= 1 - T - -___'. L= S R, P . = ! T ..E =y e S .--}-f . = -~ T J t . [ p TR 4 i~ "‘_i‘_-‘?'.,',‘;-_. _q- L -
t. ‘:‘?EI “#3.-5‘!:!";: :-_. “":-13". .‘if - Ly .1'i “' .|'#.-;-. B ""'r"""i. A vy .'.{ ‘i'.‘.h: Fe I'.:ul 3 - . = " - "? t_"."' LY 1'!"-:*.*;1&*-" & ..t\::.'*'i_{u b ‘i' .";I-" :Iﬂ ""L;.F ..,.-r.i}_l-,i e \...I‘ EENL b s_:_ . _‘.-'-l_ o ] - e == ) ir ;!. ‘._'-l.' i i
'L " S ﬂf ' - : - ."‘-1-}* - 1 Oy Syt A (- L ~~ : - S=i = | = ‘g‘i' y ‘:'L-%-' ] : --?.: - ; & - ¥ - L e Ty —_ # e = N
F ti!-b.f;k‘ e N - v e ":.‘q"l-. - -;.. r ?n-‘iﬂ h' 1-* Fy -‘- i i ke ?“‘i... [ _l' il w ~ T N t" S e - F_:'__ L“i":#-:- F _J_.'_ll ! ._..,r"" TE f"'t'- "k, 1 4 ." "'""ﬂw KL'_‘ ] "H,..':-.-" 'J . -!'- - ) ~ " v ' & = ll,li.
¥ RIFSMIA R Lt o B ENE 250 st o R e Tl o e B N Ly e STy % ek S B Y sy 1 A R i T ) ey 3 e S S TN
$ e ;!-l"""' = P RE L e i IS5 s A Do YL O U N ) ‘":55% N B R A b o TR SN I A T A D T N e o S P e S g 0
W ¥ - j Pl M H ¥ i, . # 1 Nl 1] i e ot Bl - oo q " s O - fa AN il My ._1; o i i 5 ol = - - Tk - '1 i - i Wi
" o ,‘ W ] [ "--. : :'ﬂ-i*"__- u-"i:."l L ¥ I:,_ e B - il iR i ‘L " % ] LF— T vt ALY i'-:"q'”j S ke - A ol . ~ = L i I'h-"_.I .’.H el L et f‘-ﬂl‘l "_-._J ;.* ' L | 1
: Y : B 3] = o P! i . . iy L S - s Y. Fa R W Py, et i LAt Sl e 4 21 Yk i = - - i
i wE e Boant o % 7 AT E T T PR AT B O R A, s 1 gl - 2 o P St Jh CraTR ey =S o So ™ 2o Ry A R e A e i
[, ’ 1 '. . % = SO ) '_l' __*l"'i_ == WL ',‘ . in -Hwﬁﬁm L ; 'I‘I'.p-—.-- I .-‘“‘J._-“‘,.‘: - -".'I-.;:-."r:l' - w_ ™ t . R e § Al ol 5 ~ %" b " [ By LT > 7N
" f-ﬂ'" . Py -_i '_|_‘ h.l:-hu- [ Tl = Oy ‘.-—_,1 L o '\'_ AT _,"L e ._'J-:_ -] Y ! - H-l‘;t‘% _E‘ o A e ¥ “. # - _=!h oy - .._: '__-q s ;.- " k ""'i .lg. :1-" i, i;r_q...'. 1-’ ] 1L -'.‘
' e 75 L . g - 5 ¥ g : =y e el = - — . - = W —-:-I. ' T h M e i - B - & -t i J M ™ -i-'l <
: A . L *'1 z ! . L3 i T b o . ‘.-.'- i'-' I'.l: .,"--::-3‘__'~..,'_‘:l':.-ﬂlf"‘.".'i'-'." ,‘I-'ll: o -'._g'.h- |"a-.1-- f‘ﬂ:p-}‘l_l-—-\'-'_q:_ = - L I"‘.‘-I.-. Y - "-.'i. 5% -..--"" f
v ; . f‘-:- e T s "'- r_ -y '-l'r-.,“: . . . 2 - (.i‘r. - = s L 5 L § .-"-.‘.I, o
“w e iy o : ] - k = By i T
e L L] - _1 L] 4 ¥ = ¥,
F - L Hl - i il -l - ‘Ir“h- - i
. Ve E-ﬁl..h",: ﬁi- r' i . ‘f ;.‘I
1"‘!. h '*'J‘_‘ & T . o b » %"‘- > IE~
PR R TV SN G
g s S T P Dt Sl 3 oay yrad M §
P E AN e L o e SR T AT L, ¢ i £ ik g Lt B YN
AT S IR S SR B T L TS Ty e S el
|.. .".I'.* 'T‘:'- .H-:&.- ' s L2 1 fﬂ :"l ..T:'.I :;i : t-‘ . » 'A‘ o E 'ﬂ.."ll'l .|. _,: ;—{h -'._ "-I- o 1: "." als ;i"-"l‘l r‘..-'_" E . - :‘J;_:-..-l-_':—
L al L S T l.-ll-"- PO =l i A e L L F o y y [ e

v
- S L - - L 4" - - = - e =¥ -

! L Yl - e i v 2 o S it A - g e U e "t P - y =1k T o g e E -y

I ‘. i} - & -:-r‘_ i "". " * F* i EJL—‘ ‘1.}_. , iFe . i - f F F‘-‘h - fl:ﬂ'lillﬁ_‘l* l'-. e :‘ m ‘ih’ﬁ‘"{ - # . ~ * _:ﬁ.*; mi:-ﬁ‘. .
‘\.. - . s : . " . .I. ;I .l". .-'.-' .-.. --..I . ‘ Ll. = . '.-.v‘:.‘ e T
e o P e 50 v ST i T e

|. ? |.J.
Joeiy e e, <7 T WA L by o Y B
3 JL‘:!;L} .;"_.r‘;‘ h- Il - 1; S A -}'?'l ar R e ! E 3 . ﬂti .t I'n':-.!'
- 4 é-.._. T - J L [ -ty h e — T i .ﬂ- ; - iy} I.-"-
- Lo S J'H'I-!;':' ""\ » :‘:4':"' il S e 1':-“‘ b ':: W - 3 '#'-J" " e B s '-.,,_-,,l-.,:"h'f‘Ln
: :._J...; .,: 5 PRI asw R, ol 3 Ty A= TR s T o e PR 1:';_;!.'._* Ei',"h
- A P, e P RS pts L Sand ' g T _ PP e e T e o 2, oy =
R :-1*, .r:h:jr'r‘: .i‘ L |'::‘_. l',l""-‘ i :_:M:‘:‘.:i:_?: i‘,“ - .i.t- ‘*-.Ii- _.,_l' _-._-. '...H. -"‘rt _".n.""_*'l .Eﬂ_#_ﬁ- : h.el £ -J*‘f f'-'tﬁnt&vf _t
SERIOREE AT TN L - I AT o) NRERN e ST SR RAToR R e S e f SO 1) UK IORR R IR Soa s
X TR R e L Sedpe i - i e FURY T Ui RS g e, s B
- ' i - : i i o M [ { - W 1 “] - - - - - | i o
NS STEas o S e IR '-"-_.:l‘:‘-.'.".‘:" L B : Bh e A S A L L LR~ B8 U Tl
_'.._‘—t‘: -.':‘:'_—--:' £y i N '*..t"" _'l". qﬁ_:: "&‘-M"F . “-l-_ = o ] . i -ﬁi,t#_-r_.h..i.._.‘ -‘-*-.r:-.lﬂ' lﬂi-l-_i.-‘f."_- J"‘“,r"" .‘.#"‘ T =\
: —_ L - 41 By -éﬂ e i : o . 1‘“‘.:' ! k oh il = R N e - T ov & . 3
-y TR - T AR ¥ BT , a1 0 L B YRR g b TR
:;““h“"!—-ﬁ-‘-‘ﬂ- ) | |‘.:Ji_‘- ‘. -.:m.-?‘l" _'" -'.! e j.‘f -,. W ‘r i - _'_ L e =y -, "‘; t 1‘-.- & | J
3 h;'."-l' o A R AT s Ty s (W7 SRR AL T TR R R S e -._.‘_'Ir ¥ 1__-1;\‘-.‘;:-::_;1! i TR d
. o B - : "_‘ =4 s F : ke 1t N X P o 4 ¥ . & S N = " :__-- = ] e >
g VL R S R = et 2 S ST < e W e TR RS O e e e T e e e R -
i S N : . - =" A . b e . e v J0 o N | ‘.,1"-'?- e ‘q-"." i i -"L'- "
4 q -_. I “-‘!:"P_h‘.r-‘ . w 5 - ] *;vh ‘*' L - "-‘..,' { - 1 l“ o —.‘ -",\_ .“ H' -_--_:‘_"“' = ..-.‘..'-_-.-:'I‘ -I'-.'. -‘LH --'-_ i _‘_i -rl*}*"“ y
- 1™ Thailks . E‘hr.' . - r - -r"l ¥ o ‘. .I‘. E I "1; E :l- ,I W ’ 1 -~ A & 1 = .:* ‘; .r L E
. - o - z . e i ' E Al _..‘T'*' ._::'b "*;;f-,__‘_.. i ...‘:,“-.I > jf-""'_'_ ) 'vﬁf]?ﬂ- f‘:' = 0 ’ —_— -1‘"‘-;* - e Y - .}'hﬂ '3"- 3 E :"'1.."-
| | F AR AT N ' S e S S Rt S 1D G St T e T sy VBN A O S A s, EaJ i 90
= R R T Loty i g e an by . N i ¢ O N R T R i"*g,..-r--- P R 8 VTR S S S i R L F el B Bl e 14 7L e 5Ny
W L " e o "-1.""*::}.'1 e $1 A oY Rt ' e 2 o T =S alleh T T T - 1y N S e = a2 17 O-HA o~ *"‘t"-,‘"‘.".-?" e A e R 4 Ny ] T 3.5
i . w

. -“-:5 = ‘ ‘"- . L !,-.T S f = 1 . B 3
‘4 . -I. .-'.‘: "'._' ] i _-l-: .'*' S -.' 1 " e A [ -h.:#_; ,
Lils &y : I ; L] : ™ “ . -

4t s i
= i - i."“-_-. _t'lllu |
i 12 ey e

" L | ] . 4
R TR ) el T P
e g - y." e - .lﬂ -

; =y

1 o T [ ul,._ = 3
= é;_.j.i-} :' .--"':_ll-'-_i- TN ‘:'.‘:**A L
: .-‘1- .-F_ _\?;- - 1- g

: ! b .y .-* ' - ! ; 'l‘. .II. -

e e WS ERE —dp e & ya

. 5" 3 .1 -k g _‘4 7 ; -!.I E‘--IIH*‘-.“E J'h_’.j h__. r'-_'ld'iﬁ.“‘ _i k5 ?
VTSY ae e TN WS Sl BN A0 PN S S =, AR i ar

i . f Bl gl W 2 ™ ‘ B |t el e o

ol #tﬂ: ...‘E' ! ."::1"."'- et T = bl . : o, o - s muy "‘-..;'- e ENE LR e

5 Ay % - u}'ﬁ_‘;"_’:ﬁ_i + ot . 41 | . oo T Ll e B ]
i = gl [ X o . = i 5 ! -r-: By

’
! k1
i L FL T S R

-
"
3
[

l:"h_-:‘:-‘_- -;F?-‘l':! L-.ﬁ-':"ﬂlt:;.h""l - "
SR N i - i ]

e

: g

ELE &
q"llﬁ
o
-y
::
v

.!&_..; _ ;-E,J‘_" ——
4 Pt (et R NS
PRERRER T e SV ey

e B i g™ % | . T ~
i M - : i g . _;"'i_ 'l'"_“ L il T T, R . ey - =1 e W 1“:“ -
L . -"-“- L. - L . - 1 = Y . . . - i - " - I B - ‘I.r 1""‘ - r_ %9
i _*.-l-. ] _"- ﬂ _.:I. -r'lﬂi: h I'.'-ﬂ-‘--"lr - :-"\.—1:'1'-"'-‘ o -#* - e '-g ‘_r‘v.;‘:‘.lr L . -'i _t‘ -.."l-.-.__-._# . - .-_- ) IB.‘ ¥
% i 3 e ...I . . [’ - e T & 5 - T
- - . il
~

7,

- = g a e e, | . -

> ‘:;"h"' iy et 5 % e N e e s - G

L I G e T R
P M &y ; L e g SR,

- = J
I S :-qr- _rl.-"-:-
" "

i |‘ - . . = 3 b ;
N ke “._'.-:'-:-‘r"";;‘--f - '::;;_-{ Tl

d . § . “ 1 4 ; .
= E . L - e i L L . ﬂ-.‘ - l-‘- [ -

o *'--"Ii""'i'l ‘r-““‘ "'I" "-dl-l-lirr—— i g .: ¥ —3 B &
-&iifih.tr;.@“:*g R P & o T & :
by, TR AT Nia e e e R e a -
vy y A- v=1+‘i:-""‘- R e T R e A

L) o
= I y
-Ll'

b T
i

g b

g

i ls TXs * 25 VoL w g A Hy - T
l.ﬁ': J I.- o e ¥ -2 L & |l & L .I._- -, J T ey -
i = - - !

By - L i - ¥ o B T - .,: " il - b b .

R i vy S S - e WS < (LR P g S § S5 R U e L Sy

H - = 0 f T I ¥

N T T b P A W o et B SR R E A e e -

, i ! o = - gt ¢t 1. . M 3TY 8 : ;

5 : L s Lyt %,ﬁ“"‘# - § -k i

WIS EA R s T g e B TR 1L gl FIE > . o
26 o ST Ny s e AR AT o s e B SRR

L] - -

R s 3 —
= X J”_ ?'E!:—‘ - ' A
5 e T g S L -

L

2 g0 Yoo

I |

e o e - - - : = .

= T A T e ™

3 = E y = E
.

3 - . J
| . + 5 > ia _~. i < i i
ol Ry o R o TN 3 . : : : =1
3 h MR U TR 1T RTINS, S oW e S e S A A e
T W PO ::.*'}.i = r I » : |

., bt b T AAR (T 2% g o , . . ' L i
11\_-5-‘.131_]:‘ e s T ,_.-__#_-‘_ : . .F:h .._,- .\.' ._ T - .,_ -

- W s i i
s

w

b

)

£ r =,

Ve
¢
3
i
S Y
oz o
ir
-4
¥
LT
i
"
e
A
:"I '
&l # A

= - w L '
'-lp.““'-._ r:n.!:.rf":'- = e - r._L“': - - =} S el A .l - 2o ‘!_;1-1
- - - Hi g W e e . " I - .- " o - =

Hﬂ LS l,...'r ¥ '.{.._t & =i - "‘,q:_.-l _-‘ el e L Y - g o = 1 bl -

I R e el LT R :

| *-:‘ﬂl "t.l. i 'ﬂ L : -1“‘ TI‘I.II -E -:. ~ Vi ! ¥ S, eSS "l'-"l' L .'-. : o

N R e T R e . L al e R ¥ "
o ;. :'-:4-- LA . - l::"'h- kit ». | - ‘_-. S s LA S " Ay a4
o . ¥ i - E

o M -
.-l-:-l-"'

ST
= o — e . ) ;
. % - "”'_"'I“' ""."' - M M i o L g o™ -
PE g g% W e TR S R st R e i T, Y . ol =
[ : d X g - _h' T g e £ ] '-"l!'I—'-_ iy e AN =
b A STt it TR g A, LTS L. Sy e e e o ARE
o 1 TN T Ly g fr _:'-"""'“_ T ™ T B et S s i
- - "flﬁ- - LY - — e - At I Y
: o ST TR il 2ot B R A R e e
. L = g -; . : :. .1“?:‘: L ‘.':' - ) == ;i?"-"i- - - Ex |‘I A e i -
e Y - e W' W TE Tl MEOF A L SR e Pl 2 Ly T
. R A . - L % I e o Y 1".‘1"-‘-— "1‘.‘.“*- ek Wy =T
il - i . S -u.‘ N e N i _— 1 . = 4
; - i al S TR & A B e B R e N e, 2 s
't . - J?‘p.‘;: ORI A e T et ~ '\ ¢} e
- i i ; - -
[ - - e A == -{.I e U e & et "u. - i ] = ‘l - N = L
- - e (E T RORRS = 08 2RSS & N i S A
=1} e KBl iGN R o R 2 he 8 S
1 . § ""‘-?. . -‘r-‘-"-: " : -{ o oy hlrr L ""."‘ II: 1 - ‘l-‘ r - ‘""—1 \' ﬂi:-ﬂ
- | - ¥ .'r = b S i - 5, ir.r'1 _— i -y - [ ) y
, - e & R T e e g A dal F i | '
- . d..i'-"’ b . ' .. 3 4 ’-:‘-_.EJ-U. ~ IIT L R - ST e L B b,
: e - Py =g = E e . TS T o i Ay A o
. BE e TR R BRI BT ! ) v ISR 2
I‘- = . = B N - ] -
f": s "- '_ - t"" __:‘ :";l _— - - ‘-ﬁ- — - A ‘ﬁ‘ ﬁ: &+ o
‘ L i - T | & r"ﬂ e :I‘ .#1‘_ L1 r!i'-"- -
f 1) P [ i s r.."lp.. "'-i- -l Rhach ol =
o = " \
i =

4 4 - . - l- :1 = 3 7 I ‘# y 1 3 i . !
oo Rt i § PRt gV o ‘(#T BB oy o ow P
# . m ‘..-.-:.'*-__ - Ty P - T e - i@ ".1'_’ o i 1"'"-
- - 4 T P - — " -\ - - * J- - -
e =iy =N e s Y | " - - ) &= ==} et
i I"'.'l-g . = '-H‘* - - e} ' o L gl gl = r

- 2 3 =“"'l----.."-‘-ﬁ-}w .-':_-J' T A g ‘ L =,

S

L
A
L1
o

s =
 fit

'..Lf;-'.l'" -
' ’

- R Tl N
B ! o = B m g ke
W — - iy, F -3 i . L Fo
pk e L T W, ™ - "I.‘h 1 :-'r--—‘..‘:_-:r _1‘- i L M 4

i "N L Y el Ty I i &
IS S e DU
.. 'l . -- - o ¥ . C '*i_- = I--r -l r &
. o ¢ :‘.‘l’:!r '-ﬂ'n..:{' i . ‘el -; ﬁﬂ'..l;'\..‘ﬁ' = -:"'f '
o = Wil S et ) L
Tl '11" d.-“'.t'."_-:‘h-“‘hii..t':
e s g N Sy L A R S

1 - i i | - . Tk I "k i ¥ = 1 i L
. s - - & - 1 "\ 5 S e Ul il
P IAST # 3 1‘#—‘1’" 4 3 o A S W NB AT R L GLlN
k] l."ii-. - . N e - - 1} ¥ o o™ . “' L] - - - + . (-
e T . . . 1 o ST, O R e e B - L i-l-h.- -





