
1.h~fl1rTa.J'VI11JVlm-Km~~~tm-i

b~'iI~ fl1~r.r(91~'ilmfiru" r.$1U':IUCO) ~1~fl1~.

a.J'VI11JVlm-Km~~~ t'VI~ 5:lf1':11a.JtJ~~~Nr1'V~r.r(91~'ilf1~nru" CO)~1~fl1~ T(91~1JTI~(91b~'ilfl~~;:f.
, I I

CO). ~(1~ulJi"~ "lIU1(91 CO)mvh1~ (bf1~'iI~~ulJi"~h"lf~) r.$1U':IU CO) ~u'IJ

~5:I~VlTI~uii'il b'tfU'iI'V~~'iI~ 5:1f1ru'tfa.JU~~~ lPI'ill tJ;:f'IJ .

CO). 5:lf1':11a.J'tf1a.J1~(1~1a.Jfl~'VIa.J1~

m. 1~dJuuf1f1~~a.J~~~1~.

m. 1~'ilth~'VI~1~b~flfi'Vfl1~'IJ

CO:.1~ btJU1i f1f1~~~ \! fl~~1i~'ill~t UUt1J~~1~~'iI ~vi~~1U"lI'iI~Vl1~~1"lffl1~bb~~"lI'iI~

a.J'VI11JVlm-K~b~~~ t'VI~

et'. 1~ btJU~5:I~~tJ~~ T~"lf\!4':1a.Jfi'ufi'u~~uiim'tfU'iI~1~~U~ bii1~uii'il b'tfU'iI~1f11tVibbO'IJ 'IJ

a.J'VI11JVlm-K~ru 1'UtJ~~fl1rT"lI'iI~a.J'VI11JVlm-K~b~~~t'VI~ 'VI~'ill~btJu~fl~~vi1fl1~flUdju
'IJ

fl1~i (91"l1':11~fl1~bb')~iU~1m'ilth~ btJU'jj~~a.JtUfl1~~uii'il b'tfU'ilf1f~;:f

n1'V1u(91~uiim'tfu'iI~~bbIPlU(91;:fbtJu~ultJ'Vuii~1'u~ co:~~1f1a.J met'et'et' b':l~1 CO)et'.oo U..

ru 'VI1..i':l~~'tf(91f1ru~1JVlmm'tf~{ a.J'VI11JVlm-Km~~~t'VI~.
n1'V1U(91bU(91ii'ilb'tfU'iItu1'u~ et' ~~1f1a.J met'et'et' ~~bblPlb':l~1o~.oo u. btJu~ultJ ru.

Vi'il~tJ~~"lfa.Jm 'il1f11~ CO:o11 (SCBm) f1ru~1JVlmrT1'tf~{a.J'VI11JVlm-Km~~~t'VI~.

b~1'V1ih~~5:lm'b~fu tJ(91"lf'ilUtUfl1~r.r(91~'ilr.r(91~1~f1f~;:f ~'iI U1~'tf1':1VlmV'l~ flVlTIb~"lf~

~1bb'VI1..i~V'l1!fl~1UtJ!iU~~1U (b~1'V1i;i1~~'tf~) 'VIa.J1m~"lITVl~AV'I'Y1o-et'm - ~co: - mmCO)m

~ 'tfUt'V~(91IP1'i1"l1'i1fub'ilfl'tf1~ii'il b'tfU'iI T(91mh'VI1!~~'ilfU~'iI~fl1~'V(91Vl ~bu~ui'l~u f1f1~a.J1'IJ .

bb'tf(91~l~~ 'VI1..i':l~~'tf(91f1ru~1JVlmrT1'tf~{ a.J'VI11JVlm-Km~~~t'VI~ ~~bbIPlU(91;:fbtJu~ultJ 'Vuii~1'u~ m.
~~1f1a.J \£:Jet'et'et' b':l~1 CO)"a:>.moU. 'VI~'iI'tf'ilUma.JVl1~TVl~AV'I'Y1'VIa.J1m~"lI o-et'm- ~CO:-m<L'o:>\£:Jtu1'u.

bb~~b':l~1~1"lffl1~ 'VI~'iI Internet: www.science.cmu.ac.th.

(~'iI~rT1'tf~~1'V1~tJ (91~.-ffa.J~ufi ~~'VI~1"lf':l~1~ufi)

f1ruU~f1ru~1JVlmrT1'tf~{ tJ!iU~fl1~bbVlU

'ilTIfl1~U~a.J'VI11JVlm-K~b~~~t'VI~

- -- --



(9). LthJ'H)CJ'U~m~ mn~ 6'lmyj 1VI~.n~LflEJ1.u-:j1'U~.nrleJ'U~'lJ11"

~. Lfl~eJ-:jEJ'U~~eJ-:jLu'U~-Hm~EJ1nU\9hH)

m. 'lJ'U1~1'i";Jf;1-:jfl11~EJ111~ueJEJf111<t,m~o ~~. m1~f111-:jl~ueJEJf111 (9),~~0 ~~. m1~6'I-:jl~~1f111 ~,~~<t ~~."
~. Lfl~eJ-:jEJ'U~LU'U'lJij~~L'1I~LLUU~ 6'lULLmL~EJ~DOHC (9)'0 11~1 Lvmnu B'ULl'1eJ{flm~eJ{" "

<to tJ~~1rum~UeJf16'1U 'lJ'U1~1~~1f111 ~,~oo ~~ ~~U1EJm1~~eJ'U~1mj'1 i1n1"'-:j~1'lJeJ-:jLfl~eJ-:jEJ'U1'11~~1f111"

(9)0<t LL~-:j~1 ~~eJULfl~eJ-:jEJ'U1'11~~1f111 m,'ooo ~eJu/'U1Vi

b. i1Lu1~,t-:j~1'UVI"'-:jl~ueJEJf111 m LLm "if1'U1'U~,t-:jl~ueJEJf111 ~ ~,t-:j 6'l1~1~~tJ-rULeJ'U'UeJ'Ul~

rrl. i1L~~-u~ij~.nm11V1-rUfl'U-UU LL~~cn~EJ6'lWVlf1~,t-:j" ,

~. Lfl~eJ-:jtJ-rumf11pf~eJ-:j~~~-:j~1~1f11~-:j-:j1'Uth~f1eJm~EJ'U~LLEJmu'U~ G'f1'ULL~~i16'11'V1"1imufl~f11~G'f-:j~~,
~ o.o==r. CA 11 t.I 1.1 Q,J IJ' Q,J..:::to t.I cv

LEJ'ULL~~f11~'VI1-:j1'UeJ6'I~~ fleJ ~1'UVI'U1V1eJ-:jfl'U'lJU LL~~~1'UVI~-:jI'1~VleJ-:jfl'U'lJU

~. m~'VI~~mL~~EJ1-:jeJ~1V1~LU'ULLUUm~'VI~LVI~f1yj~eJ~EJ1-:jL~L~EJ~'lJ'U1~1~~1f111 ~o<t/rrlom{ (9)<t~ "if1'U1'U<t 'lJ~,

(9)0. ~~~-:jYJ~~meJ-:jLL6'I-:j~i1~1m;j1'Uf11~meJ-:jLL6'I-:j 6'l1~1~~meJ-:jLL6'I-:jl~~Ln'U~eJEJ~~ ~o LL~~tleJ-:jn'Ufl11~~eJ'UL-U1....

(9)~. ~~~-:j1'V1mL~~~11 yj-:j~1'UVlU1-HeJ-:jfl'U-UU "if1'U1'U 1~ueJEJf111 ~ 'lJ~ ((9) 19) ~11 yj-:j~1'UVI"'-:j~~~-:jfleJ'U 1'11~ "if1'U1'U 1~, , "

UeJEJf111~ 'lJ~ ((9) 19), "

(9)m. ~~~-:jfleJ'U 1 '1Im1-:j'lJeJ-:j~'U~~Vl11-:j-HeJ-:j 1~EJ6'l1~ LL~~fl'U-UU~~ LLUU'V1~~L~EJ

~:dJ" IJ v v QJ I oC:IIq Cl! t.I

(9)~. ~yj'ULL~~\.!~1'U'lJ1-:jmEJ16'1~eJEJ1-:j~~m1~L~EJmeJEJ6'l1EJ-:j1~

(9)<t.-rutJ~~n'Uflrumyj~~ 1~~1f111 <to,ooo ii1m~l'1~ VI~eJ1~ueJEJf111 ~ u LL~~-rutJ~~n'UflrumyjLfl~eJ-:jtJ-rumf11pfl~, ,
UeJEJf111(9) U

(9)'o. ~~'VI~ LtiEJ'U~~EJ'U~num~ f11~'lJ'UG'f-:j:ij-:jVl1~L'liEJ-:j1VI~1 'U'U1~flru~1'V1EJ1pf16'11'1{ ~Vl11'V1 EJ1'" m 'liEJ-:j1 VI~ 1-HL~EJU~eJEJ

(9)gV.i1Lfl~eJ-:ji1mL~~f1i1eJtJ~~"if1~~EJ'U~ "if1'U1'U (9) 'lJ~" ,

(~~~eJ)...~... ..l ...........~. .~n1V1'U~fj ru"'f1~ru~ LQyj1~--

1


