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uniSrantlagiudeth aﬁﬂ%’mymﬂummnﬁwmﬂ%’mm (philosophy it
NNMENINI philos=love + sophia=wisdom : love of wisdom) suaamusnany
sauf)uanﬂumm'lﬁtﬁmﬁﬁqﬂ Funldin JenlFgn iniitunfausnamnamuama
aflfwqnilie Wrgnudailuemndag uaeliilommsinmunneraiudail
afudugn (metaphysics) dwAMaSari(Faluase)isoeinsna Tan asswiouas
maznfiesssurnd  winlluaendes 3 @ A 29907 - AnwianaeSiainanas
n'l';:'luj‘lu:m'ma%agaqmamasswﬁa iminen - AnwnAanaesaimiunssduas
ANNANRUSIEnNszdiUdnTe  Sn399aTne - Anwianassaisaiuueiinuaz
laseasheaednana  gnadfinen (epistemology). MAlEmMgwiAws uninureang
NIATNITEMIUNSAARUAIINGNERAIDIAING gwinendeiuiusivefusaganni
gRRsINAIERT (logic) TAmEngininin1sldingua a3smand(ethics) IABNTUEN
MANNAFIGAP8IETANY I L NSUENANNUTIUNITARRUATINY Sz N AoBaNyue
gunisAtans  (aesthetics) Ifermanaaz R unuauzuaslusssnei
TnsAnwuszaumsel guAmernaaLazanasmsiaiuiaslsnanialiog (wss
iwdassnnsal 2537 1 11-15)

Buanulaa aud (Immanuel Kant) ﬁ'nﬂ%my'lm'unasﬁuluvgmﬁmsﬁsﬁ'l 23
(i magrzniten.a.2267 - 2347) laliamamineuesafidfsgnh illumsiosanles
asastatipminlioemdesuldfomsdanaviannsssmainmmand Tsieef uaw
fBn (Roger Hancock inUfwaniwainnah Taemlush efufyan damuwane
fadasanTwuszasuiinetosLudnduanmviemann(Hancock 1967 ; 289-290)
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LARBUAULAZLANIINY agﬂmﬁwﬁ':yiﬁﬁaviaiﬂﬁ’: vaefUfran  enmuuszinen
manfﬁi’nqﬂnaas?‘f?uv'i’unsaﬁuﬁaLﬁaﬁnmﬁuﬂ%éﬁtﬂuﬂmuﬁa (MuIduuraTa)
TaRTIWRMEE  TanusssneTa  wdeAuSrgnussmawwenmufiazi i
dringmanl %aﬂmaﬁauﬂ‘xuﬂﬂﬁammuﬁa‘%amaa'[anﬁvﬁauagtﬁaanﬁaﬂﬂngmsﬁﬁa
wae lumsithts fus wWiasuan R auiL; mamt%a‘lumsﬂndu%nuguﬁwhtfu
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arhfamarenIugnuly; afdfsnuasineneanfiluIomoasuns &jamﬁuﬁnmmﬁai
arwstariniy swmsnidueneddnlaajiRlidrdeanate LT ST Tt
asnruded Usrguasinmmand Lidainmirmiludsnfinnduaty, \Howmas
enmwimpn Tifouuss uisAufrgrilRsuulsansniiasiulingfios Auugn
AansmeazaNTIIawiInmmaninmmaniimi s wna T Imuinaeziu
fuuasznamnm‘%amaarjﬂagnﬁuwulﬂu"mmﬁ’mn‘%’uﬁ’; (ofin? nasygy 2533 : 8-15)
wezsruilgn(ssens ﬂqqln) s mawn Ut Ineenans \ile
Rannatiiinesiuldn mawnAnTuAs AT ANTINe MU sn A
Urmouliiudvrssamfvasaysd  deudsrmnunianusiwasrriumaviinghe
WUWAKA Lﬁmﬂuﬂ%zymanﬁaﬁgaﬁa%wé’nmmﬁﬁn,ﬁﬂ"mmmam{'ﬁu ueitile
ﬁmsmﬂmsmuaﬁ'mamﬁU'Jﬁum'lm‘%a'ﬁugﬂumaamumﬁﬂ?wmlanum%’imﬂuné’n
uidwhiumaimetudsiian Tnsmaed Slilisney dasfumamanuii
AT saﬁgm’fmwé’nmquaﬁauuﬁﬁa‘lﬁﬁmauﬁazﬁaaq‘lﬂ g weenuldien
aovlurwhendsRgadlild Tosioenudnmgusunumsfigailon  mawr Wi
naudnnlian  laslidasigad fesnsnduedosiusasdney  amunanees
Sneremaniumaantaniisiaa mamaulaagﬁﬁ"mguﬁ (subject) %atﬂugﬂszau
tyw uiinmnenandsuletignmaslanmeusn (object) ﬁugﬁﬁﬁaamﬂzﬁgﬁﬁ N
3sagferuaulalaningmeusnindudunsvesilywiniousu futFrgnaulanam
aupfuaclanmeuanir 9iu tirgnisedsswhanmslunsaulatigmuacnsdumen
aeussrnauLasIntmenans (wistnwiafl seant dunle 2536 : 44-54)

Pmnquoin dindfrgndwds ndnfenunangealirgniusisdeiuh
ﬂ%’mywﬁ'lﬁtﬂmﬁnaman{mm?}aﬁagmﬁaﬂszaummfn‘%aﬂﬂngmszﬁ uei inanean
\Tudamednmmanimiioiusulanussrimuznemnsalfidelan  (Radhakrishnan
1960 : 8 - 9 ) uazluriAuzaIT1IBUIRBUET Philosophy BaNENI HIWNINEN %atﬂuqﬁ
panuasnTny Mmnquaiuisiierediiiu 2 dh dwanets easeuf wieea
mwa‘%aé’mﬂummfﬁtﬂu‘ém ﬂ'nufﬁﬁﬂﬁ'ﬂqnﬁumnﬁunmnﬁ ¥ msnsusngnh
Usign  wadhwanete amwde lasemg sineses FalludmuSsgnlaeialuusals
mwsuannai Jygmt 3o gl (Radhakrishnan 1953 : 24, 247) Fasnilvintmee
memsnsuange dududt wref lafied Isdend (Sir Monier Williams), M3l f7m
81in (Vaman Shivaram Apte) danlButlannunaneuasdi philosophy (USngyn) WA
science(InteandHimniiougiu sushafuSsgn(metaphysics)lsei orquases
syl uazdildndugnilsaliluanumsinuusseduisgn Tnubuiudh st 15 udh
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iRl (uduh U (NUBYEINUL)  BIN(UAUEATY,ATAN)  BINUNNND
erwessniiuiFasarnuy) wisselwnausndanunanuhimAnm wie anui
Pionnn 1ty squagndne-engnt  waldi "’mmmamﬁﬁmﬁmmm‘%&ﬁﬂﬁﬁw
nULBd wWioIntnenanfifeatuemasieiiluenay Tushéwriuds-husean
(philosophy) nwamadlummsusngs wanand1in nyew ﬁfﬁ'ﬂﬁmﬁa‘lﬁ?unnuu
ﬂ%’my'lﬁa 6 (waniend) vasdwiouds wfiuldsaawihdddmimanefissh Ussgn
Tumsfusngefiusnslifiuenamunsuesmndisyiifawutuiuathannfa
afdfsqnivanaine uduih  aenagid (aan= enueds gami= anwg) agmn
gl (=ﬂ'nu§ﬂ'nm‘%a) NNNIINEN (=L‘§aaﬁmﬁtﬁmﬁu¢muﬁa) FYMIFAN
(= ﬂ'nug“ﬁaﬁtﬂuﬂ'nuié’uuﬁ'ﬁa) gwengad (=man§uﬁamwf) annenFnNs (=
FANTUHININTI) ( Williams 1971 : 498, 590, 714; Apte 1969 : 287, 410) aziuls
T dndSsgnawdelianumanmasalfsgnh Lﬂuﬁawaaﬂ'a'lu;}' (=gnodinen) uasIaq
1IN (=anlSvan) usstnansaanenulanh mmﬂm’éaamaaﬁﬂ%’mymﬁ's
mw;&”ﬁLﬂuﬂ'nua‘iaﬁv'u?\aﬂ'nwEi’afﬁ‘mnun?anﬁ'a;'i‘lumquuaumxﬁ'aﬁaﬂmwﬁaiﬂ
Aetuwmen Ssemumnalnsiviiiuenumnadetumslsabineemumangues
alilun Faneou 3. agilsz (John G. Arupura) nah‘;ﬁaqﬂﬁﬁwi‘nﬂu wWMUINgn wia
INNINEVITOTENNNING 1(a‘ﬁ+mqu+"’mm)ﬁag‘lugﬂmmmmﬁuguﬁmmm‘l%ﬁasm
97 ( Arupura 1995 : 64-65) usiusisrhn 5 Mkunlslumning ﬁtﬂuﬁ'lﬁﬁag
usluguiisn nanfeguilingdgha lanisu-giliium imnfinTmuu-uium
uazaminge-guiism Bienuwminmashimisgrh  dduimiedniggaviolnm
SuvineAs  wvuw v sman SunldBnatawileh dsrgnauy (Usgan+ainum)
WNgaMN  amay  Aedafuds  wissnuuAaIngaNm w‘iaﬂﬂuﬁ'uﬁ'e'lunmaa
(Deussen 1972 : 118,134) ﬁanmqﬁ%@uau%’nﬁulﬂnﬁﬂﬂ‘n qﬂﬁﬁmamti{amma
aAtkTgranBan e rgnenaule sesssndaiwilewnSsgnamgnainn
(v1é’nuﬁaﬂﬂnﬁl'nquﬁﬂ'nni)"fwﬁuﬁufﬁ'vmﬁmé@muﬁmaaﬁﬂﬁmﬂar.'mu.nnﬁu’tﬁ
BN

gisunun magdes  efinsemdulfgnadiisni  (lunsvesnsdn
edargiiduwassy Lilsusvasmsduafimuszuuingus ( Dasgupta 1991 : 54)
Pnshesneibhliduuufnseninfrgiwdonh  DdussgUfdndueduiagn
makemafnnciuandstoh  efdfsgriwiifieussRanunmneudinraudu
ﬁ"aﬂmqnaﬁ%uﬁ'ﬂﬁmmaffmimvimfmﬁma(Pannenides 5 nadw.a.68)duduin
( Hancock 1967 : 288) uazmwﬁﬂmmzunmqnaﬁ'l%’a%muﬂtaaﬁﬁ’:‘lﬂg’s‘:nnﬂmuﬁﬂ
ﬁti’]u"‘mmmawﬁandﬂaﬁnﬁwﬁaﬁﬁaﬂ%:yﬂﬁalﬁtﬁﬂﬁnmmawﬁmm (Caws 1967 :
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339)  wiinBrgnBwdssumilsasRiosaniiuh afFugnaiiisnaginiiewuuing
HRBIININMETSMEMA  udiinUSrgnademmnnuniudeaiui Uegnguiisn
UdnausfpdIaTUMIRTITanaaMulng Iﬂﬂmﬁﬂm'mé‘mﬁnmmam‘
( Radhakrishnan 1953 : 5 ) LRSWIITUNTUIN TR ﬁnﬂ‘ﬁsgnﬁmﬁuﬁuamﬁuﬁ Uswgn
FTSUMA (natural philosophy)n"’:aﬁmanﬁunnL‘inn'iﬁnmmaﬂﬁuﬁag‘luqﬂﬁﬁmaz
AUATMIMAUWIL R ATTANTT LB WA DU 15U HImMuBUaz vdansn e huwenil
Dwgnathilinvedinmnenanilubufenidior  ( Seal 1991 : 1)
niauzvasinInemandfiaiuduindinemandzsuiusny
pffrgnludosemusuledieduahdnmfetigmnides  dnvma Tan uReEan
INaU gNU usiszifua Wi ounamsmsdinsn(methodologyik  Snenenaniazfuwus
InfidsstuUsrgnenerneand) ussqodineunnh  duemide lealmd
(Albert Einstein) ﬁnﬁnmmmfsﬁ%mﬁm uﬁwmﬁmsﬁuﬁ 25 AANNTBHRUANTMN
wenamlin * Smnenseidmeengnatinn (DudiismaausslildTedildm
825" (Kaku and Thompson 1995 : 46 )
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\uwwsrsulunvesdseloe  feidusmsssamudluuuinmenandussiipiuuy 3
snsuzfe nosfluguuueing FaRemnnsEummIMinmenans(set of laws) p2l
UULYBINNATS  (axiomatic) wazgUuuasnuumsanudumniiiung  (causal
process forms) gﬂuuumshi{a%a%umtﬁaa%mu vwe ussrelWifinemusanidnle
‘luﬂﬂngmmfﬁtﬁn%u ( Raynold 1971 : 10-11)
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uoi*nquijﬁ'zuagﬂﬂ'nujﬂmua‘%alﬁtﬂwmnngusmﬁaﬁnquﬁuﬁ‘ztjaummﬂmﬁémm
malumssumemnaianueislmi quazsrslummbenuian wedananu 1a W
pFLNBUREINIBIMSg  lumanaunuam n;?m']m‘%a(ﬁtﬁumn%u)ﬁazm plunmsasna
nquﬁlﬁtﬁnmn‘ﬁuuazahulumsﬂ%’uﬂganquﬁtm glfimnsauistu

Tumanmenanisnnlenumnelnfidesiudmi noud lummdnge
ad 3 fda theory uaillumming’ nquf theorem waiflummnlneh ngsgun
law ulsiumnlnehing 3 seuniwd indnmenandlneswady (123 sauniwd
2529 : 302,558) laulaiienu 3 &itan A Dictionary of Science 183 E.B. Uvarov, D.R.
Chapman and Alan Isaacs, 1971 1‘31uwa]m‘bgnwﬁ’wﬁ3ﬂmman§ Seait

Law : suasmamzdiuwissmuiuiudswnemngmsalig gindeila
wWasuyslmeld@denlafirmuels. ng

Theory @ RUNREIUWIBNGINMAIA qqmﬁaﬂiﬁ%umsﬁgaﬁmuﬁ'z'h'l%
aftnelnngmrnlmaguamzatislfathainfiome. nou)

Theorem : fasunssviadaimuanlfummigallnamauamnsmingan
AMUTTIAS qﬁﬁ‘muﬂlﬁuaﬁaagﬂém qﬁﬁgmﬂﬁ. noud. ( dwhinmmaniaiuns
Udinpamu 2529 w132 uiasni theorem 1 Noegun)

aninundand Aunguiindant auwsnwadwis 2 : anileadhs

fuszin i imaedsungeiuniudiamaimneflndifostu wing fenaminouen
finsaaniy mwé’nmquauﬁ'z ssnihungingagrans (Scientfic Law) 15U ngues
m?&mla(Galileo’s law of falling bodies) ngmaauaﬂﬁ(Boer’s law) ngﬁugnﬁumad
Luuns(Mendel’s law of heredity) ngmamﬁ (The chemical law of constant propotions)
U NYRGINEIFIFRT 1BU NOBHFUANTMN(Theory of relativity) nofaznaN(Atomic
theory) NQEfIIAMINIS(Theory of Evolution) msi'wi{tiamzﬁaaﬁﬁmnﬁdwﬁu‘lugﬂﬁ
§ende Welsdminginmmansormneds safesunidungldiussdaafnainms
Ugsinmrsanenralisenasasidmumayavionsauiimuald  SainiFunh ng
mamaliinnTmasas (experimental law) wmsilangnfamquiinumant szvang
A9 aaldnmunssumnmemainmenand udlimameseulfeteasiglaemsdana
myolusemsnnssmuTaLnf uauLLietutunginmenand  addlshina ¢
ﬁﬂﬁnmmﬁuamimmnﬁ'las:wi'lang"’mmﬁnaﬂfﬁunqnﬁ“’mmmaﬂﬁﬁui{ padidfym
agli"r"rh szl nmansaney limusonaseusanamsalldess glureuisadnoussels
LRarsnaanTomls 2 Lﬁaamnnnsv‘fﬂﬁuﬁmiﬁuagﬁu ajaanamsal (subject)
uaz‘éa“r"lgna"amn(object) “r"lunnmaﬁuiﬂﬂnﬁaﬁmmmwaaqﬂnsﬁm?aﬁaﬁazmﬂuﬁa‘lu
msﬁ‘mﬁ@ﬁnﬁﬁamnmﬂﬁﬁ’u 978 NFIABD ﬁaﬁgnﬁamﬂ (object) N limanTanaray
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(ﬂﬁﬂﬁgﬂﬁ)‘lﬁ'luqﬂaﬁwﬁa pnagniTandlsganansal  (subject) 1um'fm'prf1
neye) umﬁaéatf'ummmmaau'lv‘ﬂuqmiamﬁtﬁmﬂung%um ( Hesse 1967 : 404-
405) nouFintnmanilnoisitelemmanouay g riludewiliauafiom
(hypothesis) n’%a‘éaﬁLﬁﬂmnmsmnﬂzmﬁviaaguuﬁugﬂmmsxunmﬂuﬁnazhaﬁmqna
whiu u.dé’uﬁa‘%&ﬁaﬁmsm’mquﬁ%nmmaﬂﬂnnmwnnuﬁaﬁﬂmwmnn"iﬂan'i'li{
nsmfe Mnfitadnafuesiini nouiintnemaniazasiun 1R InsdaRugua
Jnngineemand (ﬁﬁmsﬁgw‘lmaumnﬁﬁmuﬂ)vamnqng WIARTIRIR Y
suuf  Rgadanugnin ﬁaﬁﬁaﬁawaanguv‘mzngué"am;ﬂmmﬂwmm&fmﬂunquf]
I ungenalindnsesiammiunginmeaniilsldlulaninguean  udln
snmalasduraniulslild daddnquiduimsmwsedlodalmiiudu (123 asm
n3we 2536 : 11-12) dakunnuiinenmanisaihuahounitedsiuilunginmnenanily
Tudr e¥a 2. s (Car G. Hempel) waziwa aathwulad (Paul Oppenheim) 16
\suanaua AR lua NN U TR e inmmaasiungmaineemand 13l
Uﬂﬂ’z’lummtmﬁmstudies in the logic of Explanation Tumisie Philosophy of Science
Vol 5,1948 wih 135-175 sl "msafinengfenqujiedenumsaineanu
FraLngiuias ( Hesse 1967 : 405-410 )

sums wium st ilunasuesmmsmaitinmemant 1 egduen
swlng  Jenududeanuuiutvasnginmmaninungeiinenemand uanmsnu
W 2 uwamamuerndilanfisemsiRmuussvouwnuesinmnemans néfe wanf
'nwaumm"ﬁ'nznmanﬁﬁnﬁaoﬁuﬁ'aﬁﬁamnmsnﬂﬁ@ﬁmaaa‘lﬁ%’uﬂﬁﬁ'mﬂnmn
fusmynitu (positivism) azfmuals noufinnenand wNesruutinu wioDuwan
swRemIMnAL ﬁauﬁazﬁuwu%‘i’ﬁazﬁgmﬂﬁ%’uﬂﬁﬁauﬂnmnﬁuﬁmﬁaaz
smanasadungintnenanidviens i gfine ninnmaniiineufeinginn
Fand mmzﬁmnﬁuau%’uhemmmanﬂmﬁnotﬁnﬁmmmzﬁ'aﬁmmmﬁamn/ﬁgmf
folszrmsdarniu i trmitzehne s ldenasanalddnsamaudad
{uineeaninig (realism) aelwiieny nouijinuemand iflumsiauaisnauuing
agaislninemanili-hasfanaldwislildfodeamandainy noufinmmans
mua Mt A eunaensangInuranand ( suN1T WINm 2534 ; 37-46)
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1o Asiwes (Ken Wilber) sininenenanisiuasie nain Feslaeniludnm
aanswTalanin i'}ruagﬁuhmtﬁmuﬁﬂ'iﬁnU'm'lan%lfuﬁmaummﬁm'lﬂ winienah
Menand nanens manfﬁLﬂuﬂaﬂuﬁugaﬁazLﬁﬂﬁamﬂua‘%@ué"'; mawussisgn i
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Tuegludri Innmanide dusuiimBSrgenanasfussniemeil fiduin ud
mmnnauaLnIntenand 'hu‘Jw.ﬁmmm;?ﬁ%uflﬁﬁ‘:uﬂizmné’uﬁ’aé’mﬁﬂmn
mrfamisanamessayimiu ensuuasLSsgnAlirmadivinmemans Fafe3
u§s wasanenlvasnilonsnis “vauwnuasinemant (u'%amaﬂfﬁtﬂummﬁﬂﬂu
a‘%ﬁugﬂ)’ AU " S3mymaineneman® (scientific methodology : linasflutunauwms
AN Fune suat NN A3IERBL FINMILLL(model) NG NOEE ) pEnaTNEURUE
Authwinuvisgauafigegnuasinenmans aﬂﬂdﬂé’atﬂutﬁmm‘%mﬁaﬁazﬁﬂﬂg’u‘h
mnﬂﬁtﬂuqﬂnﬂﬁmaﬁnmﬁﬂan{ uaztfmtfnﬁinﬂ'm'lanfz;ﬂlmﬂﬁ‘lﬁm'lwmzmm
YAUNINENFNANTDENIN TN (ﬁﬂsauﬂQumani’rﬁﬁuﬁufﬁ'umsﬁummﬂm%ﬂu
nngenle) IBUius nnegmeInemanitslenumnenisrnemall$iae
9T emmmanfﬂagﬂ’u%d&ﬂﬁnqﬁﬁﬁg’aaE‘iuumsﬁﬂa‘éangﬁnmﬁmw{ﬁi Wi 1l
\WiuLsz AU (observational proposition)iriniii uvitﬂum]isgjﬁaza‘iuw‘éaﬁag
inila(AuLae)UsE I MANAE (theoretical proposition/transcendental terms) uadawLTIlag
v \U#7e ( Wilber 1984 : 3-29 )

naiinmenaniinuiemnatwls 2 udenuiveniuiuleealun

InenanfinRan NN '[nui’m5nmsﬁtﬂuqmjmmﬂﬁazfﬁamﬁmﬁ’u
aﬁﬂ%’myﬂﬂﬂmﬁ'wé’nmwﬁ'ﬁmeﬁmyﬂmﬁnmazhm‘f'iaﬁm%a‘luqﬁﬂryryjugﬁﬁiwz
ﬁuwuu%mﬁﬂﬁaﬁ'aﬁﬁmmﬁfu'lﬁ' Wae mﬂufﬁiﬁ' THARNBHLUUTSLLLANNAULILLAE?
Aunsmenand widsiefadungmainmemansaunsiadunguiinamaniin 1
mmﬁﬂ%umnmzmummaﬂﬁfyﬂm&mhoq {philosophical methodology) TnefiuLyin
N atalmdsinUmsgnin (@5 Inegsenihana 159 - 221) ulldfumsendashiing
muiuanmamaduinuisguseininmenandluwion gt udf detsiareiuinug
AnsuRIMEIManmmaniau Lﬁaomnnnhlmmmt%ammnﬁnmmﬁmoﬂﬁqnﬁ
Lﬂumq}na(nmman%’)mé’uﬁufﬁwé’nﬂﬁﬁamsﬁtﬁﬂmnmsﬁunnmsm‘, ! nOaasan
ﬁwﬁ'mﬁamv%tﬂummﬁiﬁ uagldeniu 5ol indmind (Rene Descartes) 1in
ﬂ%’asmn&l%"oma (I Inagnhan.A.2139-2193) ﬁiﬁaﬁwé’nﬁdﬁﬂmxunmqm
WIBnTINeNans (logic) Wi WUER Luneu (Francis Bacon) wnuswgasne s (@i53nag
swhang, 2104-2169)  Mifehmananliidusuifiimssunth aukliioan
nmuaudwinmnenanfimu Addlioedenldn  waswrssrmeseaiunnuedine
eant  auneerala mawsla malsd (Galilso Galile)) 1IBMA @Fineguenha
W.7.2107-2185) ustlauwn Hadu (Isaac Newton) 11383 (iEInegmenhg wa.
2185-2240) Ihldilingesmwewhmdnfnssuuimanaiunsnanssunyfinmsau
ah nsmRenmsldieminissesiandiiumrausansaldAnngintnenaad
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ua:ﬁquﬁ%nmmam‘%ﬂuﬁqﬂ - defmhdanednimmitefine nomaalauaziingu
LildanaiainUssgiemsneunniigminesimue  uddlunseumdney
mngnmwm‘%aa (Caws 1967 : 339-341) swtflunszurumseinseuanemunuuis
Inenenans(scieintific methodology)ﬁunmhaaan'lﬂmn%mﬂ%’myﬂﬁ'aﬁnd’nmuﬁ‘;

103n 1oy (David Bohm) iiningenaniswade Jenaudui nquiine
mam‘ﬁtﬁﬂgmﬁaa‘imuﬂﬂngmsﬁama'lnazhwﬁmfu 1 daniTas tawzane
madaulanddariin  wmmhldetuevdenwensalifusseenlufeziiemuBinwan
LRZAMUAAN mﬂﬁgnﬁuwuﬁt aannaliAenguilnl vjﬁﬁﬂmgﬂ’nuﬁﬂmﬁﬂmﬁnm
mansuasnnulnbiufiazmesmetinefnhdwluBnussuanlinmuimgudidaniu
arhnauaulunnsetnaud ImInsgndomaclsld  sdatungeunNnsnwues
lodlalmivzunlangufvesiindu (Wiangnssnanfuasfiafu)  uszsesrsuaningues
fraulsldiamzdowlusnmeifuulanimivniu Liellsiusnsmanmunld
(Bohm 1993 : 31-32)

RUMT WIUM nm’aﬁaﬁmﬁﬂnquﬁ%ﬂmmam“hﬁﬂLﬁﬂ%'umnm'mmﬁwaa
ﬁ'n"’mmmam‘taa'haz‘lsagtﬁawé’aﬂﬂngmsmﬂumumﬁﬁnué’ammﬁuuaznquﬁnn
nquﬁﬁaﬁmﬁn%uﬁ":ﬂﬁugﬂuﬁﬂﬁﬁuazhawﬂd?iaﬂmuﬁ'mmm'w%ﬂ%nmmaaﬁ";ugxuﬁ
Laaﬁﬁadmmﬁ'ﬂﬂmwgﬂﬂ%ﬂé’utﬁnmnmm‘l&ié‘ nquﬁmaq%atﬁm%unqnﬁué"mquﬁ
Lmﬂﬂmmﬁuguﬁﬂ'ﬂﬁﬁﬁwauﬁamﬂufﬁwmuﬁLﬁuﬁaaﬁaaﬁu (FUMT  WTIM
2534: 48, 108 )

wning@maniuasnquiinnegaiagwls 2 : e wefidfn (Nick

Herbert) uninmenaniTusdansnismavamgueiinmmanivasindnmenanin
uﬁaaan‘lﬁtﬂuaaangu da nguinUstlomiiiva(pragmatists) iwiaed 1aud Jud (sir
James Jeans) nungurinfaaiisn (realists) 15 uasiifn lovalnl (Abert Einstein)
mjuﬁ'nﬂs:‘[uﬁﬁuu a:uaa‘nquﬁ%nznmam’:i'uﬂutai’nawﬂaﬁ'ma'lms (cookbook)
Fapanismh m‘%aaﬂ;mn‘émnazhm,fnaLmmllgamufuﬁaziﬁmmsmm‘h%’ufuq
wingauh nsginmenanfaansatunyioamslinmuldtemusimuiingss
vanly mmzﬁﬁ'nﬁ'ﬁmﬁnnuaanquﬁ"’mmmamf'htﬂutaﬁauﬂﬁaﬁaﬁmﬁm (guidebook)
winlu feveniFosninglitininread gfagaviaaneey gsuurieilonmwidoll
alUidu nangenudt noufinanensafiduissnsliuummeddginseielumsdu
wiamud dmemusdaiuahdlniuluiieusvoudscon  atnelsfin indnen
maﬂﬁuﬁagﬁ’uﬁuuﬂﬁunauﬂmﬂﬁ’ﬁuzaaaamaiﬂumsa{nm‘%ﬂ%’nquﬁ%nmman%
(Herbert 1987 : 4)

Usi3 |a8§ (Mary Hesse) uninnenaasuminlanstmueinnuiinnm
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mennFeivrnldnnmalfifiniug  andewvasuuifniinde mnnanguii
maaﬁmnwamnmsa&mmmmmﬂaaama'mmmamﬂﬂnmsaaum nqwgn‘luuﬂ'nu
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¥ uszBdlidnqumnaneunanTdsmiumIdniuenugnAnuadLANNn )
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UUIRANEY vasimnehiugsninimaiiaeienfunalfasauasin
o 4, o (=) o . . " I3 o Jn‘
suudhilagasslumsinmenand (existing entities) IndauvaIUUIANIAAD T3ian
[} | = a da , a A o dn,a , a a d
nnspwalnninhedinduanustwtodniiogeiusseshadenliiiageds  &on
[ 34 ¥ W o 5 | c:. v o = ) | a ] a d ]
Unnguazannlamedeamaudmiudusuistmiaindunm 2 wieihanline
[ [ [ a ¥ o o ¥ a Fa o @ o o
sunaldmoamaudmiufaunedoruud 2 wrdelitadhldwsududgwims
a o d e o A " 4 o o
aAUSrgUeauhfssandua N soatslnatnaniiailunan(Hesse 1967 : 406 - 409 )
mamanind mila dninmmaniineusswsysuignszgnd Junle)
P - . oo v ' -] [ o [ A a v ] <
lenududanquiinmemanih  ldoanandudhiniwuiueAlSsg et
o [ A v | o = P-r-3 d! [ 1.3
wouasin’ld Wasen Lihendusunigutonguginmemaadle giauldiloums
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seaudommazmiTamanmsrrrumd  uenuinededaysndhganaiuiuesuywd
e L% A ' 1] o o [ oy o o
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Innenaniladufengnioblect) Imfludaiisubject) winlihlasssumfvasinas
Wil apuunssiderTsued  nmenanfilisadnlalfiae  (Wizinwan
Uszgnd Uynln 2536 :166-167)
miswwnngamauiinmeand 2: uanannquinnmanfazaini
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mansndmquiinemant A3 LutimuFawnmrresmminonaed 2. uema
mriuivesifiud (subject) seFengng (object)
1. nqufinmemanimauiiawms udaiu

1.1 galumm e nudnmatisgniduinmensnivie Uirgninaon
\wineenand SeliSenubunqumumaienguiinemans defindandnaiu
winswwdngnienindungujlesendegiu Idudngufuwifnmes o3alnlfiaidas
srumAinen naugmsiafoulnivadiulumise (The ancient Chiness theory of
motion) ﬂﬂﬁﬁmv‘lgapuﬁﬂg (o i s W) vasdufnluTims (ancient Indian theory of
four basic elements) NOBHABAAIRATLAZMTIFNANTUIBITUAA(Thales's theory of
mathematic and astronomy) nqBﬁlantﬂuguﬁnaﬂeinsmmaa'[mai'l (Ptolemy’s theory
of  geocentric  system) nqwﬁmemﬁnﬁtﬂuguﬁnmﬁnnﬂamaa'[mﬂa{ﬁﬁa
(Copernicus’s theory of heliocentric system) maildummaseuwIdnANtenandd
Fuioatingh lulnngmsalens qlumumﬁ%mﬂmﬁmfu (Grun 1975 : 2 - 25:
AUMT WU 2534 ; 8)

1.20AARARN L"’iumnmsﬁwqanmw‘lu"z%n'ﬁﬁnmmmzuumqua (3TN
fians) AussuumsUiuemssanensainasoathmpii 1oud  noufussmaiale
nqyﬁnamavﬁmmmaﬂaumﬂ fiau (The Dynamics theories of Galileo and
Newton/Newtonian mechanics theory) Suuaenidnmenaniimuianeauioifios
'Iu'[an'hﬁama‘hmuﬁuguﬁmmma"emnmmfmamiﬁ' (Caw 1967 : 339-341; FUM3
WTAUM 2534 ; 8)

1.3y fryelan-Susnunisnudniddnmmaniitunafemisnude
iassimamngmsalsrsumauazeitne i ludringnivalie giiietusa dugu
v Pun nqeiiieinmriesndad mPu vauEIMT wWiam 2534 ; 5-9; Baumer
1977 . 337-366)

1 .4qemqufjé’mﬁnfﬂa-tﬂuqﬂﬁﬁmsﬁuﬂi’q‘lﬂmmzumﬁmﬂﬁngmzﬁ
lulanudsianatamitlunssangeivmngnisaflusnsnawiefAumuiusnmms
fel ﬁnquﬁmeﬁﬁnéﬁeﬁﬁzy FUNRE UM IS UA N RUUNA UM 4 ﬁﬁagﬂum
™M@ (four forces) nOEPMIRENSAUgIIRLTRIRUMITHATuszA UL A
urinquiidiaalasuunuinuesuunmand (Maxwell's electromagnetic theory) Naufau
wnsmwialiwienguferalivdisvedlevaled  (Einstein's theory of general
relativity or gravity) nnufauAnsmMwRiawedladalmi (Einstein’s theory of special
relativity) Maefuamaiuuneinfedlasuuudn  slsdans uwseluf  (Quantum
machanics of Heisenberg, Schrodinger and Bohr) (Baumer1977:456-474) 484 UM
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Lﬁmﬁmﬂuqﬂﬁﬁmsﬁuwumamtﬁ"mmtﬁmﬁuum%"’m"’mmua:mjuﬁma%ﬁnm‘?']
suahuazdunuSodtiug ofifwe  aEue uazmsﬁuﬂ‘hmamﬁﬁﬂﬁsjm'smua
nquiuiiavasFiausnuulanifuiuisuinsaine furinquisufiefiausn i
autotrophicazheterotrophicuadlathu, Famuusciimsas (Oparin, Haldane, and
Miller) (Miller 1992 : 1-28) nquﬁt%aﬁug‘%"’mﬁmmnuanlan (Panspermia)ua3tay. d.
Jnnad (H.E. Richter)uas suIua anfisiiied (Svante Arthenius) ( Oparin 1994 : 31-
71; Schopf 1892 : 1-63)

1.58anqufinmanfiniiayszamsudsfuumdanmaueangquiimin
Insreanflddua Puscdununnuiinemuszssemauianundididaoiu
(Grand Unified field theory) v‘h‘lﬂgumﬁﬂnqwﬁtﬁmﬁ’u%““;mta:%’nﬁ'laniu noud) le-
wofmuy (Hyperspace) nouijlunvietassd ( Superstring) NORHaIRTINLAZMITOUTH
aulasaNaINn luy {Bohm's theory of Wholeness and the implicate order) ﬂquﬁla—
Taunsa (Hologram) vasensn Winusa (Wilber 1985 : 1-8) nufmauauiniggnm
4Ry nquﬁmshi‘rﬂmunquijuam‘lﬁxﬁuumlﬁu‘iﬂﬁwmmua‘imuﬁa‘éaﬁagﬁmau
UseaIMANHE nmunquﬂjuaﬂm{amﬁna‘*nﬁannsﬁ*u.ﬁnuazﬁugnmm{fm‘na Tan ssvn
FauazEInnmseunulng 9

2. nqwﬁ"’mmmavrfmumﬁuimaa:i%’né’ﬁaéaﬁgni Is1ea¥ iwulsa (Roger

Penrose) inAinmenanisuais 1fuimnuiinmmanilasanzairsbanguiiand
%mﬁwmtﬁmﬂ’aaﬁ'uaﬁﬂ%’ﬁmﬂ(mnﬂﬁné)mnﬁgﬂluuémaamsﬁnquﬁﬁtﬁm"ﬁaaﬁumt
50§ 16ilu 3 teian fe

2.1nq19§']i|v’ugw"’ia°§’uﬁ1 (superb) Huﬁnquﬁé'mﬂuﬁﬂau%'n wnaslden
ﬁti{ammszﬁtﬂmaﬁauﬁ"fhéﬂﬁ’zyviamm‘imuﬂﬂngnwnfn‘%aﬁaﬁgnf[ﬂu;i%’nflﬁtﬂu
Adlausooniulflnealy uazdreliiAnuuifannuiu giimmessumasasiivi
Léaﬁa(useful)ﬁﬁuﬁ’uﬂ'nugnﬁawaanquﬁﬁv’ugﬁ wisuwadanauindudusuufigmi
mnemmaseLRTaaunenazsansule (tentative) nquﬁlunéuﬁ%ﬁuﬁ nouHTINatin
2038AFN  NAMINTBBIHIAU WainTUaIMALRlD (the dynamics of Galileo) nafnans
289ualanu (Hemiltonean mechanics) BIAA lATUNALUANVDIUUNTIRE  (Maxwell's
electromagnetics) auwnsmwiiltuadlealal (Einstein's general relativity)§uwns
mwdewuesladalniuszyianit (the special relativity of Einstein and Poincare)
araudn  aanlasleudlied  2e9 safueu lamuuufnuszitha  (quantum
electrodynamics of Jordan Heisenberg & Pat;li)

2 2nufiwlsmyld (useful) urinquiniiunumeanminlulmiumu
nufiugs Smmases nesey usewennsalld uadsliDunquintnanlng glums
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atnelMnnweflesnsedungufsusi (superb) mjufj'lunejui‘f Wur noupriiin
Fnrmaf$unt Snuws (theory of the Big Bang) nauiaeusulaslulauriing (theory
of quantum chromodynamics / QCD) nqwﬁtﬁmﬁUﬂﬂfn (theory of the Gall-Mann-
Zweig quark model) 'nqufjmsm?zauﬁmaam'xmﬂzﬁmmmmaa{ (Kepler's theory of
elliptical planetary motion)

23nmuftunnsonaus (tentative)  IMuringuindaduunide  enadi
NUNAFIUNN s;Tam'mmmﬂaauﬁaz‘lﬁﬁ'la‘imﬂﬁm‘:ﬁhawaﬁammﬁua&uﬂqwﬁfu«]
nquﬁ'lungiui{'lﬁuﬁ nuimamn-laad (Kaluza-Klein theory) nnujliurirauiearsd
(supergravity or supersymmetry theory) ﬂq&ﬁ‘lﬂuﬁﬂﬁ]ﬁﬁﬁ‘w&] (superstring theories)
ﬂquﬁtanmwm&‘m ( grand unified field theory/GUT)

athalsAnnguftud 3 § winimmnsey Rgadamuusiuilumswennyallu
FodnFemildldusrnch suiufesnsoanbunguiiuldnsld useful) Fufnszile
Hunqufiud 2 uér wnsansnremsnmsieahisueannawiiuivaniulae
wl1eA aznmmﬂunqwﬁ%u% ﬂ?anqwﬁfugp (superb) oty Imaaf iwulva 63
nEmBn ensmimnuRsenluinnmandrmnduuda nouineaienleuru
FTINVDITIEAE AU URzaANTA 1oaLeT mf’uﬁagﬂufumnﬁtﬁmﬁunquﬁfuﬁ 1% ueif
ﬁoﬁﬁalﬁuETomaﬂszmsﬁﬁﬂﬁ‘lﬂmﬁﬂﬁag‘lunsjuﬁ' (Penrose 1991 : 152-224)

wisuwndiszanu dslae Idsanduininsenanfmunmauauuifn nouj
iagaeniiu 2 nfu fe 1. ninmmanimeingialadouanain AinAnenansn
Lauan’imﬁuﬁ'zﬂﬁunqwﬁ'luna;ui{mm?ﬂnlﬁ'htﬂu naq'u"’mmmanﬁ’nqﬁﬂu (scientific
materialism)WTasTsumation (naturalism)wIamlgsiiniioy (empiricism) NO¥HuD
ﬁ’n"’mmmaﬂﬂumjuf’t’azﬁmsmﬂﬂnngmstﬁ‘i‘mmm%’amﬁﬂlﬁﬁamﬂéaaﬁa"’mm
maafiriiu mwa‘%&ﬂuﬁawaagﬂmuﬁﬂszmnﬁuﬁmaamguﬁ%’uﬁﬁﬁauazmﬁu;?
vesuysdifuanuiugndesgnrne qﬁlmmfuaz‘i‘?wmmwaamﬁauaz%ﬁmﬂu
Fosenauenutandenintu  windemudunudiuluRdenssnuniodninaiamn
FpfuTnmeuan srsvmluSssnnaiady nneglnuswuraiindnmslwga
6 fo Haznou ﬁzﬂm&l uaetmuale (atomism objectivism determinism) UnINeN
ﬂ'laﬂ%'ﬁa%"mnquﬁlunsjuﬁ‘lﬁuﬁ Tousa fadu, maala mMaed, ol Iafmiad,
nanWsd Jatay 2au Isfis, U, ofad mFiu, oawia 2oaas, sunudd Jaaef
2nfainmmanfiniggnadinTmaumuduuuaiiadgalml wiadeniinmemaniya
w3 (science of new age) nqwﬁmaaﬁn"mmmanﬂunsj&ii{ wusliidinh anuiufues
Ursmmaudausdiatngmyaiwialaning 1u”l%‘§agnﬁaaqﬂﬁm 2hBINDIAnTD
nuuﬁagjLﬁaanﬁoﬁmﬂumqﬁﬁﬂﬁaqﬁﬁn‘nn&‘w‘%e"’ﬁmu'lmwaa%%nuazmw‘éoﬁa
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winenaan nvundeulsdeiiiosiu uonendwlild daefeulnriTamedag
anEwawlonasnuiinafin dadmmely (ussdns szuuﬁtiluzﬂuuumumu swilu
Indggmhmudsmnasnsne  srsunaldlsduenudady  waluenundusssum
waziiihnane nosjlassunuiinsnmslugan/lite lilloznansss Ll use
fmunlaile (non-atomism non-objectivism non-determinism) noeussinINemand
L?;Twaanquﬁ'lunsém{ Tour nosenaliuinenveslafisuuuin  nounmasuiu
uaziuvasiiad Iwf  nouifuwnsmwfiewuedlodslod npufarouduauesiiaves
uan uwdisd noufesdsamnszmstauiunuenaanin ludn nosfauuwssrug
wrsaamgmvasniin sann nosfruunsiamsauamaidam Wilniu  noug
MTIAMTANBIMETIINENUTTINTIAVOINIIN AaNUUU 98y (Uszau drele 2539
: 14-17, 34-35, 50-51, 106-109)

o = i -4 o) PN
umﬂﬂmmﬁmmwﬂnm‘:manﬂsmy'\qﬂuwm'\mﬂ

Gaeﬁ'nﬁﬂuazmsauqmmﬁm'na Tan asynBuazdia

wnufsgiduidsuazdsmfandrdanianudndudunuuusinanu
'mmnﬁuﬁLﬂunﬂsﬁm'mﬁmm‘fqﬂﬁﬁmwm‘%mﬁ’en5h':'1ﬁ'uﬁ MINTIEme tensitng
dimmasd mane ewa-demee Taumed diage piwneme
fuwrnz  fBUR W daane Amgming wane s aeumu sanlsiuln
PEONOEIL  AAFIUNT annsdnaciisunsluvu ane 1aads e Tsia e
Tunssy eman Indw 8. g0 madey aseluil

NINTIYOE HIONINT BB 8L

L4 =3 r-) d o
unuswgfiufilanmwnsanasen 5 (Radhakhrishnan 1960: 22) 5L
3 o L4 (=) r-] d [} IS o o
nssndasandinraduasindnsgfaunsou oinduggmanfaamaswedun
o = 8 | d N [ L o
WRMANUTUDNAE  WIRNGSS uutﬂuﬂfzﬂmmmamwmmymmqﬂuumm‘l"i
o [ o a 1% v P ' P <& 4 o da [ & od '
unSsgrdunasisnsaFeuneuih IJunmibinsnsemsssfastunneanlings
o W L' g [ A o o
1NufDgLliiEn (Mahadevan1993 : vi) luwmugns winmeme 1dnsntusaiuiinuae
FUgNUBIINT NN Tan srvwiouszEin munﬂﬂng'luqﬂuun ST



34

w_mmu,flugﬂﬁﬂtﬁn(ﬁuﬁu)ﬁﬁﬂﬂuﬁmﬁmdaﬁuiﬂauﬁa?nﬁvuqmm{nma
il ( Deussen 1972 : 180 ) drnwwamy fHu mquuﬁﬂﬂng‘luqﬂﬁﬁnmﬁmmmei'm
A uazBaldaunlfunudrinwimay wie oy da mmﬂ%@tﬂuﬁupmaa{mﬂa
wazaTINUNURTILs 08 Fadun qéaﬁ%“’:mnéaaz%u%’mﬁﬂ'lﬂgwmumfu Tanidumn
Unngaunannnsiuy Lﬁaazﬁqﬂﬁﬁaanﬁuﬁugwmw Tanuazasswaslulandsls
D9UENDANTINKINUY WinuuIaiudune Tanuazsrmwaaiudmsiitnngliau &
ﬁtﬂuﬁau?ﬁaﬁudﬁamqﬁawmuum’lﬁ'u wRemMIEsWIamsna M AN lanuazaTIWES
a3 glulaniduniiounsnseantmssmelunmauimilidesadoadsmeuenud
Lﬁﬂmmnmu‘lusiaanﬁ'lé'amﬂﬁv'uqtaa (Wood 1992 : 10) anauiluFieiuress doia
ggmilimeldmuhims Sedggmesldmunsnssy HauIRAN BN
ﬂnaqmwmumﬂuﬁé’a‘%w%mmﬂma:tﬁum:ﬂ,ﬂtjs‘hu.muﬁamemﬁﬂﬁuadﬂmulan
udlanitfgsliiont axrensmeliiilofuid Seiggrmneniuisuafesdoadnia
ﬁsqmwmuu%mﬂuﬁnqnﬁu hh'faan.ﬁm‘lu'[anﬁmgu‘mua:‘lainé’umg‘wawaamnﬁﬂ
uazeneansall (Mahadevan 1993 : v-xiii)

Imiing
unUsEgnawng LRINUANEANITIEN 13 gtmmuumﬂﬁty'la‘ln'mnn'mﬂ
mutszinh iuusesieairguamunsninaiiusmsd@aueleiunthmeasd
d g [ o o e d % o o o
saiuaasduasdnmansdidansalmamundldisnam undFranauneleg
d Ll d [} o L a -
awedisaulaUfsgiamues Teh wenuddguaamming fe temnnim
- d a a ' £y Y]
wisarana1gasniluunatinsinamne-aium uhlnadsw 3. 0(Thomas E. Wood) A
= a & o u!’ . Ll [ 2. ] () | Vo &
AnwilaTedruinuiiaiwasnton Idudeh inemhnslbieniudinug sauen
& . d a4 da o YN a
gamavun Inslawzetnstianaun 1 laani 17,18 nilamatinubsvauulfn  alnann
4 Pz Q. a o ) & a
e uszneun 2,34 mlilsmyshinsnamne-glisnudidumrmesusienudn
o o :d ‘t' 3 C‘ ~ 3 L J o
uazunwm AN luruinuiuinmesmmsagnuensliiin e mudnluwns
P ¢ ' . Y o B @ . .
fau seuenansh Inhesigudmmoau uiiennT 9nul3 (Wood 1992 : xiii-xvi,
y - ™ @ o a o ’ d
13-16, 36-37, 137-145) athdlimunmnauoin ANUSINEUABURINNTANITIBN
wdd o o« o y a o o o 2
26 1mﬂumuumﬂmlaatmmﬂ'mznﬂmm_,«gn,u-qﬂuunlut7mmmﬂuazmsauqnmaa
e c;' r-3 » c;' Ad [ o : 8! .c;. Y o [ %
insa Tan avmwiuacinlih  slenliduiausemssuanlilidoudass (Fame)
ol ¥ o o ¢ I} d vy ‘;. Ad N c;' o
fourieds e Liedoulm Lilsdng (Reniipling ussssuiis msdnmminauasas
o o a & o da -3 a :ﬂ ° |
(vasruilauaznsrugapduanudniin mﬂzmnﬂﬂﬁaaaunazmlﬁtﬂurgnﬂﬂzm'n
a a3 w8 . = d a ﬂv < ] o . a a , d«
iindufuilifuge Wangadeild Avchiimaiowhemedn nnamnaiamiu
| o o e N o o a d ar ar )
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Teamuaawiian mMizvesRemaghilagndasedussiusasiwmnouiasliiudas:
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[} J’ [\ [ o
wuit Wlaseamne (Radhakrishnan 1960 : 29)
d a a . d, d | g o d
mawmﬂu‘mmmmﬂ'mn'lsn'l muwmwmmﬂuumﬂﬂmaam‘mﬂ'm: AOUN
d d & o ’ o o o &
1 Iﬂan‘n 1-29 mtﬂuunam‘mmmvﬂnn-qﬂuﬁn uamuu‘mﬂmaam‘mﬂ'mz A3

lean 69 afunumsiudinlsn/asmdia i mvmieunanwaIFInWTrm)
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Wumunasam sueilfssmaumsllarmhnsuduis hldeedu dasef s
o A’ -3 - Y %4 n' - r-3 Pl . d y W s c: J
FunuilauauwIdanedi inTne-lan-srawds-rin lilgeclsdu udsmwdugen
Y o aw o o o . . a @ o
UsznaviuansdianasawNeIn AL (one - electron universe) N&1IAD MFINNTNL
y O = Y] “a o d ., “a o - , v & o w Y
HaRnaTandwimInlaunurun  niunlisununueniwsizn  Sudludidnasounn
o o & a w da joo w « ' . S 4 o & o @
WEINUUULDY manmau‘nuﬂgamnmautﬂu%agmuummaau‘lﬂ‘lﬂ NI
@ a P v o @ v & a8 v o da . a .
uaztanasIsndununusul dalurnasuiuinIanGuni dnuus (Big Bang)
ry a d ' a w v o o g a
aumﬁaqﬂa‘uqﬂamma (M3un31 Doomsday) Biinnsaudufenuiteinafiumaly-
o Yo o -1 o gY N o
¥ hilddediEneseuuassdfdianasawyiiih glumaam  Iugaesusuiuses
o a w 2 o & 1 o o dn & a o g @
NI amnmaummmumnmmﬂummn‘luauqﬂluﬁa?uuma noufislienu
' o w o & o v o v o ow o do
winen  usseblEnateusesdnsnaludiinasaududsanunudianasauludunnd
aﬂluﬁagﬁu B ATUTIANBLRNasauBaIINT NaLmL AN N TuNus U nhalannsau
o @ Fo 2 do
lusam (Kaku and Thompson 1995 : 181 -183) fnngRinTNs-lan-arTw&s-Findg
a w [ o do & o a 0o w o v o
\Dudiinasaudufoiuiim giuwneilfaianarausmamnuiaaududiinlnsle-
a ' o d , ¥ @ v oo o N a
Willed  danunMmaeniuy  assudant aawns unAandlneIaaihlg-

o w

SLanesaunTa lnFnTouiindnmenanfuash Lﬂu'ﬁtﬁnmsauﬁtﬁumanﬁuﬁugaﬁnfu
ﬁmqg’umn Yadanadlifiumeh aziunlsliewfumensudednldadls (Sodand
aUaszna 2539 : 213)

7. snima Tan-msms-Bindadoidninggl 4 56 (Dudmwidezas
Snsmani 5 3@

nufmamn-lasi (Kaluza - Kiein) iinmnuudangufjzesin®and 2 aude
land mam (Theodr Kaluza) uas aaam{ lasil (Oskar Kiein) PauangedfiFenth
mgm-ledu erhaemaejusslivdmedledrlmiranunquiuimininih@isn
Insuuniundwesuundiassiindleiu Fonh ngujusbivgas 5 48 ( a five -
dimensional theory of gravity) mgmmﬂuémuanqwﬁﬁaﬁnwm 5 316 Puanshsoanlyl
nnuwAnsn A -lan-arswae-53end 4 Sfwedlodaleli shva -lan-avwde-
il 5 &6 1maglulan 4 fesslloaAudan 5uessnT e Nz hdan 5 e
Idwdadmeazasdntma iwmzantmantilug ussimadlu 4 Sfriun elien
Fanauenulassosuit leduldatinelifunian 5 MUFNTANNETIVRNINS
NRIA (Planck length) Aa 10 BNTAIAL33 LBEUALUNT WiatauWus U AL 1AnEe
nhileduruasezney DAN 5 uAnINn Selienasanafinauldsa (Kaku and
Thompson 1995 : 162 - 164)  #i%Flag e (Michio Kaku) 3saih nquﬁﬁ‘lﬁuma’lﬁ
Wi nqufieaiuussfenalidsnh usse ferrususifeuluiiin 5 udgnsauves
noufinae Wewehineldh Wwidn 5 du agmﬂﬂawmaznauﬁwumﬂuamah
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.A ) 8 .l * 0 ¥ = > ' a Y .
uazagninu ? ﬁamzuunqwgﬁ‘ﬂuﬂﬂgnmsgusa'[uumawmﬁﬁ (Super Gravity)
> o & ¥ ] o o & oy & =
wasuTsaminAand 1aun wilus Wiauuw, wmedle ilefem uszilinad whu tioau
JULTU (Daniel Freedman, Sergio Ferrara, Peter van Nieuwenhuizen) ( Kaku 1995 :
15-16, 144-145)
[ ] ' N a E
8. snIMadaRTINuelan a3 INAs 90 Builinmdsznauawiosinaes
' o'r a ' w Y & a o qqg a =
arwanyIsl lnuima-aonaianiunajUdwiduwiinesdning 4 Satedawien
fvwale walifidspariaviovauaviaiuzay awidwldananginmeaadi
TawauwndasmulaanuiBandunnszasansng
WL 3089 (Stephen Hawking) ﬁnﬂ%nﬁé’ﬁ%mﬁm‘luﬂagﬁu wasiugiaua
o d o o v & o o o o
naufifeariuaud (black hole) suunsausulursmsmmmansiazansnainm
otunuanuninsisusnriensnanlnlsludnedun Tieailusnsnansalan-
a8 do 4 & . = o [y & o R
FTIWRI-53n sadusunitsvesansma sawdullmu "nginmenani(laws of science)
de , o a R @ a o« o & .A o &
'nhlmmﬂaﬂuuﬂmmaagmu‘lmm'luwauauwumaaaumm FINYINENANTULS
o a oo X v a o a @ @ d
Jnsa-lan  assnas-TIan Lihacluofawsoauian wsdaslsintanalunzauanash
%4 o & o o J’ v A A & o '] n' oo =
sunufiunai 481 madsuudaseumeiiuljoume: Liisla g e lanvsenas
‘J L% ] Q o W o o Q. 2 ‘J
o azudsunsvldiswiveumeiulfouma Alsnginmenanfideanu | dan2
@ P o & o . d o W @ o @
MAFTDURTOUNTSINI  IUINTMA ‘r;namnazmmmﬂauunavmamum‘nnﬂn
- N o v d o« a o d e a o
Tnouandenu 1803 menaufiemsuaimaedeun  dhazldwiviensevas
@ o o« Y v o o . . o v d
(Founmman)fisgmuldngsufieaiu (Hawking 1990 : 144 ) agwlshnluden 3 my
@ o et o do o o v o “ a . <~
faunduiam (ussndanunginaflulouiied donaes otneh lussuuiale 9
o o & = & d & & a '
mw arwiHsdoumiaaulngt! entropy) sstfxiuentIANNTMENE ¥IDR1ANE
R p. o N po @ o d 2 & 4 a X v ¥ o
1 emuilumibovszdos gnmaduenulidouniiiularminmu - Aslunia
o «» 1 W A L. % L% L. o4 .
mevaanaRaiuliiamilddounsy ssunusiungufanastaar (arrow of time)
4 o o N de o o o >~ o &
NDBLABMITUENDNADANTINBUINAT IR ININNUENLINT NS -lan-asTwas-5aa 1Tuld
d 4 a a . ®
MUgNATIAN 3 wuy wuunwisdagnasnnaflulauiind ( thermodynamic arrow) 1l
o e w 4d ¥ ow . a - @ f o 4
Waunginaslulauniiedhedunuandiidiun  nsuduldiomilineowss  wuun
A . & o d o
aaaﬁagnmnmmumwjﬁnﬁnﬂﬂ (psychological arrow) \Hufimmaeresimninazin
o @ f Yy P f o o @ Y o [ d
annle Lma:'lug'namﬂnaztﬂuam\ﬂs Paaau st idaunsunas nuunay
ar < o o e o 4d
ABgNATLIaWNTNA (cosmological arrow) (ufeyanasIaIININATINIAITUAUN
anynavmnedeanly lldyudrnansunsuitinan s radafumalinemia Lild
o o o 4 s b0 ww o - Y 4 )
dounsumas Hlan-srwie-Fieddesduiiulumunsnlvinamiisuiiiane inmzan
avraaInm 3 dsllufemadaanu Aaxalifin i linounaunad sMWL FaNe 29
o o ] ~ ) =] o' A o 0 o ht | < L )
i #3ei ilusandissagldmunginmnmanidwlungiisanunungmsaseg
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& [ daa a & o v w & < -
wasifulivasinrmsuazamwninenintuuasisedld daailuamendnimaumne
Q. [ a ™ ™ q . [ d < aa & o K
Qailsmnd) usziaudumaliinamih lilsneswss uasnenduinuuinlddosediu 4
oo oo oo -3 oo 1 g ¥ 3 Jd ) | oo a o
NeaelifoIme 3 NAuacifIm 1 Jfriiu flaavTounniin e dusinvsel
o o & LY oo AAJ [ d LR % s oo
Fraplilygriunld useliima-aame 4 Gatezdasedune lildiuse (Gaduild
P-Y-3 P-v-3 o’ @ . ¥ [} ld [ : [] 3
o me 10 Haze Tamaumguilusvinessd) wisnndgewiuey seazliinadmausde
o o o ' A oda da o ' da v o
myfudin dssaguasrsiizianiiniilygn uarsnadalulanitle sns1a -lan-asw
R9-TIN96890 4 UApINEANNE FMNL gand 1ﬁ'ﬁ§w"1ﬁ|.ﬁu'i1 ilsansaanninaieg
W8 a:ﬁﬂlﬁtﬁﬂqanmwmaaﬂ'nu'[ﬁ'uma nn%mnaﬂﬂaaznmmﬂuﬂ@uﬁﬂﬂﬂm a1
a , d [y K .
aumevTausslagisuiinisnasagldisy (Hawking 1990 : 144 -145 , 150153 ,164-
165 ) amwu 2083 IWasneficnudwiinsnsnduuiiulan-asswas-Fintnedu Tny
adunsraamgeisuinsnwnldueslodalnliungugetsuauanuliutig
Y L L . ] -4 & o
(quantum gravity theory)iumanamalautinauvadlafusuuusn ussnaninaslulour-
o -l L% o o v @ And »
fagmunguimeuduneslulauniiednatineh snvma 4 Gannagdemma-ame
g a a . ™ da ¥ ¥ q0 a a w o
i famwandoufinlssaslannivuniia-ald Inedmasudunaziadauldmumaiim
P=S @ do & @ d o o @ Y
Tuduaviend (imaginary time wiatasninvulaefussnhuunmuiuariend 1dlsas
d ° ar v o & a 4 & P T qud g o o o
nazduannit1ieseg) snrumilasaiuan guialugialdsaiiuangamniie Tnatinun
') a & a d 4 d o =3 &
yassnimaisiurioanssmumiiesenll  LimndnTmazumeluginandalsey
- 3 o A [ [3 A LY wz Y
muaumatauguﬁgnwm'[an Mrlaanand) wazauwnazdas ganaalaiinlfindualanla
%4 z = » [T IrY L34 o | (.4 A |A z r-1 ¥ » » 1 &
AmuIangleh ﬁm‘rnaazummmﬂug‘luﬂ(O)maagnm'[anmuaua:ln welaildu
AJ" . o J’ Y L1 -y AJ’ An 9
gafsgar3h (singularity) mMauLuIAN nymavslliisnBapaia ﬂ‘%aqwnummmh
o & . « nJ 3/ J ,dda" - [-Y] J P-] P-Y
lumadnenenandn sﬂu?ﬁmmma—mmﬂnfﬂwa'luunauqﬁ fngiafinu o
o a o . v o ad P da d e @
SefinudnTamunqefsanh Wiwdnaia  idusnishiisuahimuens
L oo (Y » A L% = N a lJ I 4 Adz L
NSIUBINR-0INA4NALS  UAIBITININTNRADIIUAMIAT  (VDINANNTVING
. de o a ¥ ¥ o =) N [V
nsn e antenuld dnsmsadaiivauian (no boundary) usegsvesdnT Mg
1 Qvl J 1 W ¥ (] A - Y [} ol 1] Q ¥ %4
ﬁmﬂu'lﬂas.m'lsuumuagnum'lu'[uumamumumﬂfynammﬂmnﬂmﬂmnmvﬁa
EllJ‘HﬂVT’J (Hawking 1980 : 133-141 , 173 )
I . “ . ' [ ‘3‘ & .
9. 9nIMA - 1aN - ATINA -23; ?mr;nﬁmnnmeﬁdsznammﬁ'wsﬁmsﬁﬁ
Winlauvidossinidasulusnuuaziwatwldzezulwaniifaannd 10 §a
iglos e (Michio Kaku) FMANTIIEMIRRNINOUHUR I INENRBCity
fwefe  awigaulim @i ‘nqrrijmgﬂm-'lﬂaﬁun:nqvﬁusﬂﬁ'uﬁ’muﬁ'ﬂmﬁ
N d ' (% an & d a & [
(supergravity) NNEITIINTTIA 5 NALRZIENMWVBILTI(EUIWMS 4 Paziieduls Tu
AAA oo P-Y-S ¥ o 3 o = o N
AN 5 (@Ime 4 A 1A 1 08) 'lﬂm'hJgwmmLﬂunqyjlﬂunﬂanzf(superstnng
theory JFNTMNUUIANVBIIBYIM ¥ F8 (John Schwarz) luifia nu (Michael Green),
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Taion 15$n (Josl Scherk) Tewnaflm.a. 2513 - 2527 WWansunnnuiiii ngufnndann
2E9 (Theory of Everything (TOE)) siaaninWandusiawiuadau ausgaiudm lour 1ain
NIBRN (David Gross) Laila nfaua (Emil Martinec) NANT e (Jeffrey Harvey)
wazlsou 1sW¥u  (Ryan Rohm) Ht,auamwﬁlﬂuﬁmﬁaﬂud’;uﬁﬁyniw Meotlsyaw
sz’ (heteoritic string) LBaFLNEMTTINIEWSIHS 4 lusnsali@aeiu (unified
field theory) u,azéTaL%a'm:mmmngﬁﬁumannngﬁlumuﬁﬁmﬁwﬁr (Kaku 1995 :
157 ) §ui%lay AN (Michio Kaku) Waziad3 AnMae (Keiji Kikkawa) aasanges
auwwvaslournarisia field theory of string)iiauaasaumsliiiui louveersdau
auiauluma-anmeeendls nsumsietneh  suwvadeuvressirlnantiss
(ﬁa'nu)ﬁnnn'ﬁé?ua:Lﬁaumm‘lmilwgﬂﬂ@iﬂﬁu‘lﬂama‘l&iﬁiﬁguqﬂ (an infinite series of
string resonances) UWRSWLARZAINH (ﬁwm)maa‘lmzﬁuﬁuﬁﬁuagmﬂﬂawaaamau
noufFwulsuiranginsumswam lnamsldadinenaasoiinalaodnife

Saau(Edward Witten) uazifluftsansunuludl w.ea.2528 ynzinlean 15Wiay (Claude
Lovelace) wuinlalulasiia (Bosonic string) (vansfsazlsAmunduusslusssuna 15u
wyaliueag Ltsaiwﬁw)ifuazml.ﬁuﬂafn‘luﬁuaaﬁﬁmﬁaag}lu 26 §f  AaununWENF
ﬂ%“uﬂgamsﬁuwui{uauaua'h Touwerarsinomun (ihlololsiansaluinasiiooud
lﬂﬁLﬂuLLsﬂuﬁﬁumaﬁu‘lﬂﬁLﬂuagmaﬁtﬂumﬂi’mqma 9luaNsNA) MBLA AR
ﬂatﬁum'mﬁaag‘lu 10 Havnsiu ( Kaku 1995 : 166 - 169 ) Lmemﬁﬂi{ﬁﬂﬂgmsﬁw
nouplunimesssFeusuiusiusnima Tan ASIRAUNNSNIalamann ()
WWB9 4 09) L‘%ﬂn’htﬂuﬁnsmaianﬁag_]‘luaﬁﬁammﬂ (hyperspace) Tafuniszam
fudmazmseTiamdnimanfazasnstld uanunngunnuiiuanfines
aunsndunmiadinnaniuazaiinslugtuasaumsld munnufloniaersduas
nnuianlfiaIne(the hyperspace theory) afLnpd19nTa - 1an - FTTWRS -BAnvida
nn‘éannmjwa‘luﬁnsmaﬁﬁﬁagﬂumumﬁhﬁwnﬂu‘[ﬂmau BRnaTou HARUFUDI
22NDY BUMAVDINFTT WA NNTiA nn%@ﬁlﬂuéﬁamwaam wiamnslnagn
muan®  suuduiduitsnauluannanuriamss  (resonances) UaIMTEL
aufouvasle3ag (string) TomsnihFanloesrunaznszoaulununluma- aamet 1
ToManuneunadliitiin awlifinasialaunniasules ( Kaku and Thompson 1995
154 - 155 ) mnmmmﬂgﬂ’uaaagmﬂiﬁﬁwﬁulﬂ%'sﬁgumﬁau Fsfluwmanni
Tsnaumniloniunuamri Sniandwuienaums amwsadlendenuaadunine
ninduliloedeunluidnsumzarzadu 10 58 uasunsdfidu 26 T muidninglu
aumsmﬁmmawfﬁaﬁﬁammﬁmwaeiamsnuunﬁy'wuﬂ‘luﬁﬁu’malﬁ'ﬂ‘iﬁas_lﬁu 03
sumannuglonirssiuazafiifaime Snvnsdessmanismazsaduduae
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FUNATIadTING 4 nsnmwduusafeai Lﬂum’maummamaaugsd uaziihs
$nIat0 18 #usnTa 4 Deveamidunsanamwliiatusuassns e 10 Sa0
wanidlu 2 SuuszusItaghleusItudes quunaenaInty  Anludnsnauning
(gigantic cosmic strings)auazifan mwlastuwllin JarnuDuntmBn/auunaudn
msedeulwradleriliAnaduaruliudgis (gravity waves) USIBITNTIANG 4 ﬁv;u\
Usnitatmunmaeaaulwlusrsumavassnsliin  AwTzusaniiuaansam
uduadulp(string)fuiunasiu iiunssfagalituning asueldmunnuilouvressdld
asmsuaniUasulaile (closed string W heterotic string - bodssautssamu)iunas
N IﬂUm'ﬁmaw‘%mmiﬁud'saLﬁﬂ%uﬁwﬁaaauﬁLﬁnﬁ§ﬂ1unni§umLﬁaumaa‘luﬂmfu
189 ( Kaku 1995 : 152 - 158 , 162 - 165 ) INTMAMAUNTEAlENRAITIHLAZEATR
aame Usznauiiuaensiin (dark matter) 90 wadidud (senslinidasumasiutdanyas
a:mauﬁﬁmagaﬁ%&mﬁau) fusufivaaifulesnsnasuning (cosmic string) 1lu
1ﬂﬁt%au1ﬂmnm§a‘lué’mma atler  en pRLnoRdnn  lowsieessd
(superstrings) LildilagiApaludnina 4 SAvaas i usidususamlums
Usznautwiludnima 6 T esanlUfsefiiomeafiduinsnanafiy 10 Savda 26
uanae (anannuilowviaessd dnsna 10 8@ Nu 26 @ TanaLansIRUANM T
sfawvadlolszantszanuvdalelln nandslu 10 §5 lewsfuszoumudaundng
sulu 26 57 loazduasiounisduunfin) suiiessensa 10 fawsa 26 SRudu
WEINWNTIZEN 16 ﬁaﬂfmﬂuﬁaﬁgnﬁaﬁ'swﬁauﬁlﬂmanau ( Kaku and Thompson
1995 : 158 ) ms%’uf%’nﬂ’mﬁﬁﬁﬁa'm’lﬂ 3 FavaaT (maza 1 daTuis 4 U9)
ﬁﬂﬁmhimﬁuﬁ%’nﬁ’mﬁﬁﬁﬁmmﬂ§an'j’1m1€1" v‘?aqﬁ%’mmmmmﬁaguuﬁwm
muiﬁ'amaﬁns'nmOﬁaﬁmaﬁgﬂlﬂum\mawmﬂﬁa(hypersphere)/ slemansiia
(hyperdoughnuts) uauldsuasTaiina (Mobius strips) musuuurdalunandiasnanin
inadiaenaasainflandiauald ( Kaku 1995 @ 96 - 97 : Kaku and Thompson 1995 :
10 - 13, 144 - 190 )  Wsnuu 1ot (Freeman J. Dyson) uandliilfiui suagasu
’uaaﬁm‘namui’mqﬁ5\1anmsm‘1ﬁmuﬂﬁn;]msziﬁummmaaazmama:‘lﬂuﬁﬁaﬁﬁﬁ
aMuFNNUENU 1 DU eU( Dyson 1991 : 131) wisuwnddszanu ddle Auiasni
noefjmliadanss (superstrings theory) umn’nah nguilensiaasse et
é’ammﬁammé’fﬁaﬁzﬂumwmﬁmﬁwaa‘lﬂﬁuughﬁua:{mma'h MUANNITN
ATAMENTUBINIOUANTITNAINGT  UFRINAMSIIIMAINLT  awndnsuvadle
(strings) HufianAusuasaznay, TuInvasasnaurulan, awauaslaniusnT g sud
YUINBATIF VBN TIADTOBNFAI20mTaugiu  TRu TRl mInnalw
sanadsRRuEin  Inadauunvelafuss UL s asIs AN e Im(MIa-0ameuag



78

I muaInTNaLszuusdiihdisiu (Ui #nala 2539 : 43-44)

10. Snva-Tan-a3Inav-230 AaanuuioTwmitauafilnoududiy 2
dwdedmnliouinilnanausuiiaonanusanadas  anady AN
AuNATZBYOWNNALD UaTABNLATTY 4 WIINWAANT Audmiiude Tausnina
Holnnpiwenanauieleniadmiiindninanuwin a5 w1 9iwldandaies
AgnoonuuuTasdaduiving deiwdeilfifasninaualandmmaniu no
Snsmanazlaniduainuuiaieini gnudnsnanazlanzoesn

fenudwisfunanuuidangufiesenunumsianduauanida Tals
Yof wom AusnMAud1 3nTMa -’[an-méa-%%mamﬁmq‘lu‘[anﬂﬁnéﬁﬁuwuuﬁﬂ&i
hasflusmswieonmea) wiawssnu (/TR aRWTaR TS an R tausuRAWH
\Huenuanslmfindsanusunusnaanadas ATUNBLRZANNANIINT IAMUAEN
avnzadinenant  sounluTd 1nednd (Bryce De Witt) 81 Laiawsedl 7t 3 (Huge
Everett lil) WU DTELNAN JaLeaT (John Archibald Whesler ) LLazND\ WA (Paul
Davies) yiiu Jauas (Eugene Vigner) ) & sludu(Lee smolin)lfinamuufnluy
NOBHINTIIABWI (parallel universes) ( Lﬂ%ﬂumﬁauﬁam‘%umﬁﬂuﬁmazﬁaﬂ) nan
dasnima (AlanmaamiluduninlildiiuResinsnaife ualidhsnadu gimiian
Audm rerifintuwden giu wmiioumndng (copy) TnusiRnFAaiL hiviAe
\flulanvanaglan (many worlds) (Herbert 1987 : 19-20)  uwsiszdnsMaRINgMI
amarnand ngmﬁl?méﬁumndwﬁuaan‘lﬂua:ﬁﬂsaag:w%”anqinsmm:mm mMUNYB]
209 8 RIUAUIAUD 5m'namaamtﬂugnumumau‘[nawaaﬁmmmmgmﬁuﬁuﬁm
5nm’1mﬁ’1§mﬁuﬁ|ﬂu§nwmumau’[uawaﬁmfnaﬁé@tﬁuﬁani’l wasfhusuiliFasly
(uncountable number of quantum worlds) ( Smolin 1994 : 131-133 ) Waa I NE
FImMIRsMITMat giu waduudlsneufuaTuRENR DI AMUNY ATINANNINT
TATHENT-WANUIUMALDUDINARE coaNTLLINUANTE  snTnamduanuun
sFaiudasfiFonian(mind) Iﬂﬂ%mﬁuﬁa‘lmy:mﬁ'lﬁag_]zhu‘lmaammﬂ e naviiu
fauaznan miu‘Ju‘éaz"nﬁ’zyﬁqn (mMamswidantnedh - God) Weanuuusnsadil
MM (AMUFNARDS AMNE aTuAELNNT) Wkduuemiy niauniledRuw
i) Tnodnsna Tan aTswds Faamememwnai (ThaRssdenuansesnuasia
5’u‘€ia‘lmyﬂummﬁ ASunAuwIzI )Y ua:%né’uﬁalmgﬂmaﬁa'?ﬁamﬁnuﬁ
Tz uuIn I WasAn (TIuTen holistic concept) MLﬁﬂ%uluﬁ"zmguﬁ wazlued)
%"’:nguqﬁm) (Davies 1984 : 221 - 225 ) Waa LMIR e NAUHAUT anuauuInTle
anra-lan-avwie-Fin é":w,ﬂunamnms?;uwviaé'ﬁmmzﬁwaagaﬁﬁagli‘lungmu
'8l L"ﬁ'uusa'[ﬁmi':aﬁnnn':am'um'l":'mmzﬁusaﬁ':m'ﬁué‘wmmu’lﬁmaﬂnnuwnaan
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Touddsewdsnuaanan T8 - Ian-mﬁa-ﬂ‘ﬁ%wﬁagnﬁﬂﬂuﬂlﬁti‘]u'lﬂuamwmn
AN YBILTIAI G, FUIN, BUMA ALY qﬁ'uﬁgnﬁmuﬂ%u'[ﬂ paEluuusTIudi
siadiuguaTuR -aat7) (Davies 1984 : 228 - 229)

11 5nvnalan-arinde-3in AadnvTodnduanmyion1anaNde
Syanmisaasaraanauiusnsnadingniael anmilwllaasidrsania)
1981 AFYT WA MTDRITIA JUAZTDYA é'ﬁuﬁﬁmQsﬁamﬁ'aéﬁmﬁamﬁuf o h)
anuaNIn v nnémnazha%'aﬂ'nngay"luﬁmuwﬁ'wmﬂm%m Haw
m?gau1w1uJﬁumuhmnamuﬁm‘?fyryﬂmw%amumau&'wﬁiwLﬂé’l‘lﬂgj’)’gﬁn's
?mam'sa%"w-mag.j-n'nﬁ'lmuﬁmuaauﬁ"xﬁﬂLﬁﬁwquﬁuuﬁaLﬁadﬁ%‘lﬂ‘hﬁ%ﬁﬂ

WHRANTEFANRIL NN myfunUNRINUguirasrmIEhalmnaeuay
(the zero-point enegies of the quantum vacuum) UBIWDR @lsn(Paul Dirac)
(Laszo1996 : 179-180) Nuandlifiut ﬁumw'%aamu%ns'nmﬂuﬂ'nu'hal,ﬂfc'n ueidl
ﬂnumwmvn'ﬂmnﬂaumﬂmmu(vutual particlo)laSiNNWRINU BUMADIY u,mnuju
amwu'l,ﬁ‘luﬂaﬂ AaMTARDTaIEaN Mwalsd (Steve Lamoreaux) Bniuidasiiness
wansldifinn  ilasnymmilusiaudu mﬂﬂau(an'nwmtﬂmmamaunu)muuwm
muﬁaﬁam%‘uag'lum'lu'hau.lén(u,'Jﬂﬂ5&1)unum'sau'lmmamaunu(quantum wave
fluctuation) YNIRIMTAN-ALLBINFINUIRIINSDALIAT (Swimme 1996 : 93; Malcoim
1997: n.p.; Uszanu @19la 2541 : 31)  Winsew uam afunwhsunauaNlTINg
aglunnuvis v?alummﬁuazmm‘lmi{auﬁmmagmﬂsjawaaaznanﬁaﬂ'zmazﬁumn‘im
‘qnasj'maamgmﬂﬂammaaazwaumsﬁi{ (Capra 1991 : 210-214 ) F¥39 (W. Thirring)
a%muﬁnﬁmwmaaamumauﬁuﬁﬁuﬁufﬁunnésnnar.i‘mﬁu‘.lm.lﬂngn'lstin'lﬁﬂni'l
Fuw (fleld) datiruaussnNUis 'lua‘mnnn‘ﬂmﬂaaumu'lﬂlmu'lﬂ umﬂunmmn
u.lumn’mqmma'lm.lﬂnggﬂnwaanm Sudwearuhe (void) usgamnmanahail
oumalusnauaalwiuren 489 IAniu asay uazemwamBll minsaguazns
ﬁnamrJammiﬂmmagmﬂﬁmmmﬂmﬁm;sﬂv‘m JuasMTeRauil (forms of motion)
VDIFUIRIYNIIM (Capra 1991 : 222 ) +NdatunEBaIdsse oandnldh aumalal
Milugenne Lwil,i“.luusiﬁ'zﬁgmamns;"uaanmmmzﬁ lawiziaa  Wdringagiu
FUUAIOUAULYNI (Capra 1991 : 210 )  WinaaW waulm 'lﬁ'ﬁ'naummuqﬁma-
2Imet (space-time diagrams) vﬁaunugﬁtﬂﬁuuuu (Feynman diagram) MUAIULLNS
FuImmInmnenans (mathematical model) pamulngSdn WduLan (Richard
Feynman) \ilaflw.¢. 2492 WRWHUNFYYIME (vacuum diagram) PandatuwaaNot
IWAu suueausuiiineameaniiadén (empty space) / ilwamnug (void) 1w
FUaNMA (vacuum) AENuMWYas awilag’ (being) maaﬂnmnnama NNy

Y ¥
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mhahiguqﬂ i'lmsmﬁauimﬁv‘h‘lﬁtﬁdm'sa%w-mmaagf'mﬂ'z-msﬁ'lmn (uigans
vimﬂmﬁuiﬂi&iguqﬂ WsanoW ualruasidsud uuy (Ernst Mach) 1nideamena
mmea'wuﬂaané’uiﬂné’ummaaamu(hiﬁgﬂn‘%aﬁ'm)ﬁu ar(iisUniaayme)eeng
1ﬂ§uqmﬁaﬁmsm§au1m wacammsmans sl Finlioauenaniuld  use
ams(gﬂ)ﬁuawm(u‘m)ﬁhja'm_uum‘mﬁuiﬁ m*mu‘JuLanmwﬁuyuniuiﬁsﬂﬁﬁmw*l:
lugalan(microworld) W3a9a3nsa(microcosmos) ﬁtﬂu‘[anmaeagmﬂﬁ%aagmﬂszﬂvu
Isaznau(subatomic particlesiviuusidusunmsmimdanlufelan aaeen musnd
inniag Y8y w8IINTNAING (macro world or macro cosmos) HanunLaaTLAE) (Capra
1991 : 208-209) MaTinuvpIAAIWL Jond (Stephen Hawking) ﬁnﬂﬁn@:ﬁ%m%m‘lu
L'%aﬁns'naemmtﬁmﬁunqﬁ)mnmw (grand unified theory 3B GUT) RULIEMUUUI
anthasuii TianuuanmsesasdiFinuacadifizin namfalioT e 3 uss
lusssunfdheiuas  usausiimdnind wsdaRefuuudaunssiaRBsL LT
AN BILONMINUR? ﬁﬂﬁtﬁnwﬁamuﬁgamn (ﬁ%mui'ﬂ'i'lamaﬁauﬁqnﬁa 1 NURU
fUGeV. uﬁumﬁUuﬁfuwé’amuﬁLﬁﬂmnm&mﬂﬂ:mﬁu‘luﬂa@ﬁuﬁﬁﬂOOGeV.u.éh 08
‘E‘uwé’emugammnfu’%aL:‘Juiﬂhﬂﬁ'ﬁaﬁﬂm'maau‘luﬁaaﬂﬁﬁms azarasaule
sasldiesasinslngiiniuszuugiesiaeiie) Ltaz‘luma:ﬁwﬁamugwﬁwfu aumA
1"'1ﬁaﬂua‘%mﬁm(mgmﬂﬁtﬂuamsﬁaéaﬁ%ﬁmazhiﬁ%%m) 1Bu andn, BlAnnsou Tehe
[udud s nautasasTWEINILA 13J'511u311uvu1ﬂﬁunnvhaﬁuatha'lsﬁmu faziiamu
wilourulvun nealuainadieiuiuf smuwenuann maddsuudsansuly
mﬁﬁﬂﬂgmmmUu,é"ztﬂﬁw;:ﬂiﬂtﬂuﬁnamaﬁv'uﬁﬁa LBNAWIBINGINUNT 3 Thafm
iwdsunnifssweieerilillsnoumunsosmeldudgaidnnseuld  Mulluaglu
thniullsneuszliiifuameld inmzaning 3 fiusznoutwiulusaewinlnei-lu
ué"ﬂ&iﬁwﬁaaﬂmﬁm‘waﬁazmﬁUmﬂuﬂﬁﬁtﬁnmaudw%mau) ueithwinhamindale
smitslumudail IsunssomRsawondiaed widdounsg Iﬂsmauﬁhimamﬁagiﬁ
FasamE LANSINuasR i fntulddasyalufs niledu S S S s (1
muse 0 30 ) swiusmenwunnnniednuuadedn (iednuus wWiems
mﬁﬂﬁ%ﬂmy:tﬁaﬂs:mm 1 winsmilwieniniu i) fatumszaTivreLuiieg
Lisomidluwiesfitinms  desnmeriulneitnsdan givhlddaduainaaninlfisu
14 (Hawking 1990 : 74-75 )  athdlsfin msinqugianmwinsdumansawenyolld
fommandulilunnamedmedlienfufeuliidulgdiinasenls SldiHut e
ﬁqnuﬁ’m‘mﬂﬁuuuﬂm?maa'”ﬁmm'zz mmSeuusifnanssem Fuadridonhang

mausiues  anmzhadinmemsuduviasuinaiousuil lanmy iniwsd(Edgar
Mitchell) wisuwndUszau fsla uacns.wise WrTundausns ofunei \ioknInerr
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eaniilagtiuAunamui iaga?wagﬂmaawﬁamuﬁ&ﬂuﬁugﬂuﬁwumaafil”nma ‘fovu
FsInEN 9 ﬁai‘fu‘)uamumsaumm’%aamwffaga%’%aau‘mmaa%mﬁﬁn‘nﬁmiaﬁa
Aunun huilaidoariunsan Snsmauscaswisnbudringmsolidumwinuolldiug
Iiu Timdufupuandauddu wazdnnamunidudnlfniimesmnasnsmana . us
Wasnymaidtammememamn snwaew uams (Dudia ufunnusd 30
FqnaniiTammylumusduiie (Mitchell 1996 : 120; szanu dnala 2541 : 31;
WITH WrTunfnuena 2541 : 1-3)

12. Sn1Malan-arInds-25a aossdrnnladotoudenun livanaas
Dnarinenadineaonlminiziduunidemiuanias ﬁwmuﬁﬁmﬁﬁyuqﬁnaau
FINBYA LI Hovwamzldadaauuwdmidwiniiuidamydiaananidtuy
Talumemanmivagluginas  Snymadan-arnds-Fanunmidsaingena
thzamANnaTuTiNued G

iniandgiu Idwneubmsdsuinsmwsasledalml usennujeow
AULNLARARANTINNL ITUNTMOEYFUINTURNENMNAIaUAN (relativistic quantum field
theory) Fauanslm AR AU nTNa-Tan-arsnas-S3ann  deemsusn
TassaheasmnuinaaulnanssNemmiu uviazagn'mazﬁawm%auﬁmu'lmhu
mmm%amiaﬁuu511ﬂsauﬁnamwaamgmﬂ'§uej Uszmsiz ﬁdé’ﬁammtaxéﬂﬁgn
fne s’;m‘i‘lm"}aaﬁann%utﬂuﬁatﬁmﬁumawus.maanmnﬁu‘lﬁ‘luv;nmumaﬁmma
( Bohm 1995 : 10-11) ueinquﬁi‘fﬁa‘lajamdszi felignsau nEAe lusmveinnug
é’uﬁmmwna‘nﬁalﬂwa{ﬁwaagﬂ%\igm‘ié‘ﬁuamu (ﬁ%aamu%agaﬁg)aﬁ"ﬂamgmﬂ%u
u,eil,flaﬂuﬁnnqu;‘jmau&’uﬁ’*z‘lﬂ(ﬁiﬂuﬂau,uné’é’ammLmz‘éaﬁgnﬁamm)ﬁnmuﬁamu
aeusu(quantum field theory) Nhwunda ﬁamamﬁmﬂuéﬂﬁﬁﬁmﬂﬂs.lflmﬁs.mﬁvia
\iasvasemensziim u,vinaﬁ'lﬁ'mnn‘nﬁ‘mqyfjmahi'fms’mﬁuu‘]u "NOHHAUINT-
WNSATWAIDHAN" ik ﬁalﬁlﬁﬂi’amﬁ'ﬂlm%aam'lm%anlmﬁumulummagmﬂﬁu
au Lilowuh R eIV LRI IUR (F (g TR L ITE g B BT TN VT g qtﬁm‘lﬂﬁaqﬂ
%ﬂgm‘i‘gluamulﬁnaﬁ’wﬁﬁtﬂuﬁmﬁuv‘{ (infinite results/ infinity)ths Hanmzpassuiai
Lﬂuﬂﬁuﬂ"zﬁumauﬁ’ulum's:gry:y'lmﬂ(vacuum-state wave function)ths Inanil 103N
Tuiy Fawalh Lﬂu?ﬂa‘auﬁnm&ﬁ‘ﬁ"mﬁu‘l&iﬁ’mﬁ’m‘muﬁu IBITInNAUEIW DI ARE
nuflinssmuse  usnilansmiuuiieliandon uazqﬂdauﬁtﬁﬂ%ufr ilvlienn
nmnﬁ’;uﬂtﬁsﬂauaé‘lﬁ mm:e‘i‘ﬁaﬁauvil.ﬁmmmﬁuﬁufmuuanmaamgmﬂmuﬁ
iwdasiiansradnlfirniin 1ﬂ1ﬂ5qm§nwmzmnluﬁﬁuﬁufﬁuuﬁamaln famluiuss
D 'ngujauasnigrsaularlouananaiad”  (sub-quantum  mechanical

. . J dA’J‘l ¥ xw o a . N (Y ya a
interaction theory) UM NOHHUBLALAUNS n’l'i"!ﬂIﬂﬂ‘i"JSJ 13JLL1J\1LLEITI LL&I'ﬂﬂ,&I&JLﬂ?i’N
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d' J 1 A o -4 N o & o d d a '
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d 4 o & I - e - 9/ o . Y o
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suduunnadwlessn lusziisufigaufunuwesi nﬁﬁagmamnm‘éa Fin lan
INTIR (e‘?’au,vimgmm:ﬁ'u'lé‘u’a:namuﬁa 9T MUANT INTMRURLINIYIMU
(consciousness) Ma aIMe walae Taiutleusn Lﬂuti{auﬁﬁEnﬁuﬁuﬁufﬁuua:ﬁumU
W Fuududiutamdmanlimoiumeluasdsnfilunitador Alduenaananiu
wasifusnueaauwlnaaowlns Tuvsuenuselifivaman (a single undivided whole/
an unbroken wholeness / an undivided flowing movement without borders) ( Bohm
1995 : 149, 167-172) w03n luu limnudlalaunsu(hologramm3annugaiunvient
YpIMTR WIWLTY (Kar! Pribram) anldatinegin sifouftoufunuias o9 Panuntan
L%unn‘éannaﬂﬁamaaueia:d'm‘l“i o Ltﬁa:d'zwﬂam%'unn‘ﬁ'mnaﬂﬁamaaﬁwm‘l‘? las
dwdmsominlmesonln Boulnely edidls 2 &l noudaiuarieivie
lalaunsu e '[a'[aunimﬂuﬂszﬂﬁanmﬁuﬁ'ay‘a‘ﬁtﬂum’%ammm‘l‘?ﬁwuﬂ v;n%a
nnetagminiinlilulalaunsu Tnuudszauvaslalsunsuazifivdaysueamngsmli
Pamun ﬁ'lmulﬂmwﬁammlﬂmmmgnmﬂaanm mw%wum’%m‘fay‘aﬁwunﬁa:
uansaanin wasuelildmadeuse Dumwnenu g imeazdenldtes Genin nw
Wi e mwanuasnuainuse (holographic blur) ( Welwood 1985 : 127-135 ;
Gapra 1989 : 64)  @an twuaaw (tzhak Bentov) anefiandiy lalsunyuwiofn
ﬂi'mgu“]umwaﬁum5m§nf(ho|ographic)5§a°ﬁam?ayja‘uaa'[maa%’wﬁawmm‘l‘ﬁuﬁﬁ'z
atnsnTalauAe han’mmaaﬂumﬁudazwaﬁﬁ'zuumﬁay’maahamﬂﬁwumm‘li'
LNEUeA Lﬁawaa‘mﬁ'nfu'lﬂag:‘luv‘huﬂﬁaﬁﬁ'mﬁﬁﬁamwﬁaﬁuamqmﬁnﬁwmwﬁﬁ
‘ﬁq%ﬂwumuﬁﬂwﬁw%ﬁmmfuﬂ]aanm mwﬁqmﬁnum:guﬂ]ﬁwunﬁﬁag‘luﬁ'sgn
soudma3Smelu liuanseonsn (Bentov 1985 : 136-137)  anfa Wiy Talifeg
Wiwih Smmameden dulslsunty wddadiun suasvesnyed iulalaunsad
mansnattnemwlalaunsuniamweriunsnuofuasansa (a holographic universe)
dn AudsiiRinmeh suasasnwTdusmvaslalsunsulngfadnsns Cite
'laimaj:%'nﬂmﬁtﬂuﬁwm'az (ﬂ‘%aﬂ'x‘r&mﬁﬁwaﬁni‘naﬁwuﬂ)ﬁtw:auawaamgn
fvunlnsamuasisuing mnﬂﬁamﬁuf'haz'lnflua:'limnn'mlﬁﬂmﬁﬂumuﬁﬁlu
n'm-a'm'lﬂﬁmﬁ%%m;dnﬁuag ﬁﬁlﬁ'ﬁay,aﬁtﬂumwﬁmmnaamﬂuzhu°] alailgau
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Foian Solaudmwinin n’m:Lﬁ'lﬁa‘ﬁ'a;&a%’nsmaﬁum‘lu'[a'[mmwaumﬁwuﬂﬁ
datﬁammmmv\aqn‘fu’umnﬂ'nuﬁﬂﬁgﬂﬁuﬁuma-mmﬂlﬂ°] Jusiimamsal (events)
[y iu (Shimotsu 1985 : 126-127) wisuwndszsmu dala 1ﬁﬂnﬁay,anﬁtﬁ1mauﬂjaa
snanmenaniniaueltiiuanuedasssa dusndmnduiuiiunsn dudmvmeiuuag
AuvssdinTMALRCANBINYEE FnIRiMUANEiuan 10 anmes 11 muand  ud
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szmuanEianmavan 10 anfas 11 A %:1Lmﬁuﬁ'lmumaé’auaammuguﬁuda:ﬂu
ﬁﬁmaéaumag 10 anfnds 11 19U (Useau dhala 2538 ;. 26 ) atnglein anfa wE
wsunstasade  winsussualandenw  lalaunsuisnsinanlalaunsulwgn
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\duiaiaumwnion (MweufWIa MWL 2 (Shimotsu 1985:126; Ferguson
1085:21)  dauneda wWiuusu Mnlsadinenaniuasmuad (Gabor s mathematics) Lag
HANSNARDINNIEIINETWBY WA BN (Bela Ulas) piianuduwluléin winlalaun
SULANNTZINE Susuln gamuadlalaunmuezsansasfammnimuntuinld
(Ferguson 1985:18) Fananpamain Linasiudusaunimun 8esnTne wWiawu
HBY (IEWANDILBIAL AInau) Suteuseamizauienuli LLmﬁﬂniui{maﬁunquﬁ
sufoufgomduauasonnin ludy  Fuinluiuudn infeui aussadau fo
sfpuitouiunmed lnnlamunssh anundnimiudulaueiniggrmenuian
(Weber 1985 61) auauddl aSuia¥ (Staniey Kripper) 3150l winauasasunusd
dalalaunsutosvaslalaunsulugfadnsmauds  sundh Jaysvasinimafiegn A
usslpyavaInNaIADIN B ‘lmﬁaﬁﬁagaagﬁ'?ﬂ B 3uufosuf) (Munnuireasa Wi
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2. dmnafuiia - fugeadls 2 : wenidifn ledslmllivanld uduant
A @ g 3 ) ' £ . . ¥ d a '
anTnaeei iikadednelsetnaui ( a static universe)lauladslmiswaumsiSunh
[} 4 4 . ¥ W L. !
APINIINTIIR(cosmological constant) WRSWENENUFFII UM INIMIINTNRTU (a
" . 2] b o N a ) P Y o
static model of the universe) TIAMIWU Tadd (Stephen Hawking) Fsaliududatin
do o d da v a o @ o ' o
wnnngagianluinvadladslad  wnslhpiuindnguudian  dnmnsliseih
(Hawking 1991 : 40- 151)
(% _ o o = o P-g & 3 [}
iz lninTna (lan-avmie-5in) Safiniuusciugn? : ladslmilivey
@ [ o o P-¢ d ¢ o o A N LY
Fuh  dnmedhiiietuuszassmwethsniluediwnzmniady uiseh e
a , do o X a f N d o 4 va &
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™ o R d , Y Y . ¥ .
asfnamvedledalaini "weihldldnangnidnsu ( Hawking 1991 : 56)

fdanazniduanzasinina-lan-asmds-2in sanguijausnes

Wiy, luuvidesiuaz afldamd #lug \Wassa (Timothy Ferris) &7

whifindisnsaegudy  (wanlaildinanluu Lﬂuﬁ'ns'naﬁagluamwaummazha
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MNHALARL)IMLRI SnREN3unInTMAaNaui "RTIeMIL" (paradise lost) (Ferris
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Husnsma 6 Hanndss 1anasaisliinfe@adnainhituadavalaznantseanm
100 wuauRsauyn)ilslionaesamnla u,a:Lﬁaammﬁuﬁﬁﬁyniﬁmmmlaam
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w1 loesdanmaasussniudies lomaitesienudfialudues faluan susfion
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suauinan - susiminldensdmnzalodnTmald lsnmassnmaduduniien
drawaudindnatnanieetss  Aewzndnasseanldinnniimakng  wlddsingms
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(Kaku and Thompson 1995 : 154-160)
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aldnmmned TWsduuu(Alexander Friedmann) dUIL Basa aad3 LaBLUMATDE (Abbe
George-Henri Lemaitre) Ba$a uan Ini (George Mc Vittie) antas Lanfanu (Arthur
Eddington) 18034 Snils (Edwin Hubble) slsad wafisd Indfnsu (Harold Perey
Robertson) #asy mlud (George Gamow) Iniiifn AUUA? Fadu (Robert w. Wilson)
gau 1 ud$n (Stephen Weinburg) SANEENRNAIRE laRanqufuafguuacd?
LR dnmans e IRIAN ﬁ'm'na(mui’mq)ﬁtﬂuaﬁluﬂﬂgﬁuﬁ’ \Husnsafi
ﬁ'nﬁﬂu'mnn'lmtﬁnﬂ?almgﬁﬁnnﬁu’hﬁnum(sig Bang) LazumEaNT NaTasIENY
Ha%mnn’l‘:ﬁ’uﬁn-ﬁvuqﬂﬁnsmaﬁaﬁ’

1. reummAndnuusiiazls? exlshasafsmdndnuualuinye? : ﬁﬁaﬁﬁag
Aewfndnuus uiliiZensnsnaudidoiuiin samsdgugll Adadaiuusiudniae
wssliuning aumzﬁaﬁagﬂmﬁnu5’;’50Lﬂ1:€|"zﬁuﬁaﬁ'uﬁmﬂumam'z atisunuiln
g \Aamuand (oSl 2539 : 309 - 400) wafy mlu (George Gamow) aeaw
msliiAuh ﬁqnmﬁmfu Lﬂuﬁaaﬁﬁqmwgﬁuaxmmnmuﬂugamn UUEIUVDINGS
AuAlndasat Asaasan (cauldron of energy)  RFITLEALTIZEENINAIN ABANTOU
laifnsdaDnuue usslsanm 0.01 Swifindsninmysidn dnsaudaszuazlen
sautﬁuﬁ";mmuﬁaqquﬁﬁv‘%'uﬁmwaﬁazﬁﬂﬁn‘%mﬁamﬁuﬁﬁnﬁuﬁ'z imyriaqhilu
fuessniadeeaslalnnaumindeffiFun  Redidey fien SnsmafiTuduamns
athanalitaauaz iuiins qaunriaiie 1 ﬁuﬂﬁnmnﬁtﬁnmqn’mﬁéuﬁuﬁtﬁn GRTY
ammﬁumtﬁmwaﬁ‘é;ﬁnmauﬁas:ﬂu%auﬁnlﬂmsauamzﬁagﬂtﬂuﬁ'zmaumm
lalnnausznan a9l dauszBanmii Winsaudamronms waIULLIMENTA
#1 gngetulasursmBiannTau s‘f‘mmqi{ lidiinaseudaneghiuaznaulild uae
lxnmouus)limusnllldlng g wisrnaidnnsawsonriulumawiuaznaunds
IWnauuas)finmmiuaymedss: u§ S Budsssaiiasiuly luasmindnynallss
‘lauazmgmﬂﬁwm ufhnsngldnaanli(Songdage 1991: 331-332)

2 SunauntsiiinuasTnsauszsTTRESluInT Nanssndnuuaiiuats
157 : afau 1iid$n (Steven Weinberg) inWansmelaluus %ﬁuﬂ%ﬁaaﬂmﬁﬁﬁtﬁn
Tn5-3n wiaussWthsunuussineausuuudou  (electroweak theory of nuclear
interacting) iualiiudLTuaauns s nmmAndinuuansii _

2 1snTnariindainiinuus Lﬁaﬁqmﬂqﬁﬁ 15 fUaITLaRIu(Kelvin)
°umztfu%nsmaﬂsznauﬁ'zﬂsgmﬂﬁwmuumﬁﬂmﬁu Twumen Tzyhsunsnisiues
ussyhduasnisrvaumeiiuaief
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2.25m1mﬁaﬁqmnqﬁanmﬁ 1 usudiwadrnasiu  Insnalugluu
Suuie nsmdafnliefanliuandatassznieamsiuseR aumaezLsnzniu
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Ufdianasau(lwiason) agmﬂﬁ'lajﬁmmﬁu‘[ﬂwau(um) fnslunazufiiaedluilens
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2.33NTMAMTIUSN e SIEUTELIINMTAUNTTBILAIURITEU
nauINALRY) 125 Wnawmduas (Sunssedasuaninduifued iwrsifumedaunsuly
1118 i iudIssuazaenudiaainen amnfenuilienuliutiiwesildveny
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aumenanidudiinasen Iwinvau danilu Ujianiln IWnau dsinmnaunsvesany
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Whiulismeusnnnildsneudaeulidufinson  3988i8nason 38 wefidud
Tdsnau 62 1wlafitud

2 55nsNaluEeiT Lﬁaqmﬂqﬁaﬂm 1 piudmadsasdn 908
PNEFURUNIR  ATIUAHILUHENA litiamuangavasemaiouszninediinasou
Twansoundolwnou Aawdlu UffaedTu Usewaimloudaduoumedsss Fudiauw
useliuzing

2,65 MAlUEINN Lﬁaqm‘ngﬁ 3 Wudmasiaain  naldih gungll
maa%’n‘smawaui‘l’tﬂuqmﬂgﬁmmlwnau(um) wé’amugnﬂéauu’m’mn‘nﬁ’m‘mé’wﬁu
PodaumMA ITNAEURI DAnnvou Iwgaseumplvainasiad ansnadussauies
NaPRNeRETI AR Tiapurastu mfiden lenfsufirediude Ansouding
wWaswlihiuldseau waldwldlgsniieaduan § fanvou 17 wofioud ussdl
Tusnau 83 wafioud
_ 2. 73n alugenh Lﬁaqm‘ngﬁ 1 Wuduasmasdy  Wisuhsulah
amwnivasTnInataunnwefinduans 70 wih  Blneveu  Indnvaumnly
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nnmssuiuvesdinarauiulwdnsen  dliiWveulasmpliganhiianily 35
Wadidud snsmaliusaafisanafasililendon  Sdun Bouderu finseudaw
aosunniy Insamodulnsarou Slsnou 86 wWasidud fiavou 14 wafidud
viamqmvsgﬁaﬂaaﬁnauﬁ’;ﬁﬁﬂumm‘:n‘rzuﬁ'ﬂﬁ

288N 18 uB9IMN Lfm%'ns'nai'lqmuqﬁ 3 Yauduaden  aLAnNNTauUNnU
Indavauraipdranuagnaauy sl waINunlaswaananminmsaede vl Tn
fou (uaa)ﬁqmwgﬁgen*jwﬁm‘%‘[u 401 Wehifud smveiifianilu / UFiaeilu 31
wadiFuduszlnnow 69 iwafidud Jarunwutiwie 1.9 wWafifuduasanunuiniu
yoa4i nezLumMTRLaREINENaY INITNAUEIEN7 wsidsTouag pzmauabuslgsbniu
SnImavtasBnuaz uaadon qm‘ngi‘laﬂaownszﬁaatﬁnmauﬁuﬁ'zma‘é W
ragthiluoznaniatiosld HalsidsAnnyaudssiivensalusla  smanTodauwsd
IR FIALTIRLENTINAK amst‘éuﬁagﬂtﬂumuan% AN TUUFILS UaS 1 N
ullinanaaisinuumaereiulanfisuriasiiu (Weinberg 1991: 395-407) 8aau
WIUANT (Allan Sandage) nai'nﬁaan'lw%’nn'la‘luﬂagﬁwh TINNITAUN TN
mansamaaniulah dagtuinynaliansasiioussuuusy wazdasaMulnsasma
ameiiuaud (zero spacetime curvature) WAL DINAINUIL UL D INIRFNTNINTI
10 pnfasay 30 niudagnuarilEuAIuns Fee3aquanaanadiuldludnsnailing
wrziuimaaduauiadliifiudunnamsiin  (dark matter) the SaReegthe
( Sandage 1991 : 333)

3 snsmanfuinninuus (malaassnsnsueoda) ﬁ?ﬂ§u§ﬂ82i’1617 ?
aanmimnad Insduanil (Alexander Friedmann) sinatiasansaludniu heuwimns
PepFU§RFRIN TN 1 wilude 2 ilud e MusnEnmensniLasansa
Bty Senlihdissesieiwiugudc)  m ﬁgm‘futﬁﬂgmtﬁﬂﬁﬁﬂniﬂ
ﬁnum%@gm‘%ﬁ Lﬂuqﬂﬁmm‘[ﬁwmma—mn'lmﬂuaﬁ’uﬁ(ﬁ'lmmﬁ'uhi'lﬁ) wazilalin
Onuus aBasuTe suraliideanm 1 wiu 6 Wudwilinugs Snenadetafuiia
T (Hawking 1990 : 40) uaziladana liezuesdnsmsninfiemalafaziniiaunu
11]%&lmws’l:{fns'naiﬂiﬁﬂqﬂﬁatteiﬁ'lﬁwmmﬁmﬁaugmmﬂqgﬂuugn‘[ﬂaﬁﬁﬁowaa
D 7:uzmaszwm?ﬂﬁauﬁu%umﬁaumaauaanmnﬁu Tsdnunidsldaeniuuy
ﬂ'%a‘[mﬂa(model)maﬁm'rm%u 3 wwuiveatuieiulafindnuuandsnsnavereaaly
ﬂ%iﬂéﬂgﬂﬂﬂ’ldiﬁﬁ’l& S50 wupdi 1 SnImsuneieieEn wmusiliindaeening
muan%qm%at_ﬁnﬁ iy adon gafauthag W8N wddaIMUANTIAREWI
WINU 5’n*rnaazmﬁ‘amg‘amwﬁtﬂuﬁnﬂ%'wﬁ (big crunch) ﬁannafhaiﬂs'mﬁ'mﬂu
wanisnaie  enudulvassnenslusnwmsi mmﬂﬁaztﬂugﬂlﬁa nuuiiin
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5nmaﬁﬁqﬂﬁ1tﬁmm:?ﬂ§u§n w2 Snymavmnadnd ussliuntsenarnlitiag
19 Lwi'l&ia'lwr.qmﬁv'an'mr.rmﬁ'z ﬁ'ﬂﬁ'muan%uﬂnmaﬁ’uaanmnnﬁ Dunmadoud
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1991 : 43-45) aMWU 999 Sesainlnessnsnaueens 3 uuuvesWsiuuuin
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e NUNBIATSI NI NaYT ST nYa s NI I InTMailanede 3 wingwd
%38 10 anfhadg 18 Hun ﬁa'j'nﬂun'mna'lﬁﬂ'nﬁqﬂﬁ'm (Ford 1991 : 24-25) nuilu
Ymufisnineenanisnuinisnsnarmiiintundausumadndnuualolsznm 1
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a Y
ATINTIILURD

ﬁﬂsﬁauazﬁuqﬂmaofan AINAEINIINBRAININAMUMN  UNINen-
Aan3 IR auaNn L) wmnsnfmsﬁ'lLﬁﬂuazéuqﬂmadan‘li’ ot

1, mytufialansunusiuinsneetsls 2 ¢ Ian%mﬂuam%nmmsxuuq‘%nz
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sxhlifialan ussfiaston sunsmhaunrossemmdussanaleguuinlanld e
S g & a d o do o
uundaganh Sy wihi N ussIMEMMITN  LTIENMALTULINANNISITNARI
aa & o d e P -
Finveluhiudimfuenlneenled uiulng uasinmivaudaiite thaiurmuh
vuinialanlisfueuanegluglussudmduunsigvuefueiunmiohnsuniu
a d Y & Jd
Uszianiinuedanang vunssiumivaunieimiaaminnglugivesfs
& » o J o
mfusulneeniwiluemeiiues  defgwilnadhmiteife  waTINmIIdUIANU Y
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wininsumiuuesdouenduoiun  sesnsulhiumduenleeenled o216
arfusnlneenledds 60 smluursnmea minmedmemasndwhmgniludeniu
fitenfuanlnoenlaine 100 eauluussnme ua:tﬁalanﬁumaqnfﬁﬂﬂuﬂﬁqmﬁaﬁu
uvim'zqnfag"lna"mamﬁﬂrIarmn‘h(ﬂﬂﬁnumnﬁ'flﬁﬁwmmuuﬁmﬂ‘a‘:muﬂmmtﬂu
woaufasululan) SsiBnamfuenlneenlsdldinnnt iefieudadmiuuds 39
wiuhituldAefmitslsnesiursnmeaniduluemsuenlasenledde 60 &m
uazduiliazaneluimasfdvhU§iimiuinludenlan Ufimmaediifiniui
GafRonlon e iAemoim uenlails ualalmawinnanolunenssnves
ussenmelan ua:ﬁ‘miv'ﬂuszn:um‘%aﬁﬁwﬁmuuazuau'[utﬁna:mm]uag udiitassn
fammuathsilampdmiesaomellethmad Jadtmhnmenss smlulmanin
udduitesnnenfuenineenlsdinn udiilosen @esmalfitriell Sadinelidm
ﬂs:namﬂuﬁ'm'lmﬂmaauﬁmmﬁ'luv;n’fuﬁ(oeamer and Flelschaber 1994 : 10; BIURS
2532 : 136 ) #.%. wauuefiu  (T.C.Chamberiin) uasend.h. ixuuedan
(R.T.Chamberiin) agﬂhmmmmadan‘luqm?'uumﬂsznauﬁanmuﬂnnawmﬁw
Miuenfuou, Wlanou FainafussWosna¥a ( Chamberlin and Chamberlin 1994 : 18)
uazﬁaﬁmqﬁuqﬁnﬁwu‘luﬁun‘iﬁm '[ﬂuazgnn'éu'lummmﬂ,xf'ma:unmti'n'h.ﬂu
tﬂﬁanﬁalanﬁtﬂuw sBinnsdlalanan Hm lalanauasing lalanou
Yenlud ussWedinsnlad RadwTons Insmeibevaspniiussammi sani
nnaamﬁu'[an dsusaaiistusmnTnuanlsnianaswmiuinlen:  (Juiani
wnEnann ussimlngfirzmempidadhgindimuialan Jaganwinuentanil Fun
“hgnminevieiniials(metsorites) wieTngmalueimemwinemauaTen winlalsst
gmlngizneuduifiFonhseulasd(chondrites) (Mulisgwhsenlardifnennms
TnAuBIUTEEmM tﬁagnnaauazmu'lmuﬁaﬁﬂﬁfnuin 'luhmnznmﬁumq‘iuztﬁa
Futw) ﬁaﬁgﬁt"}aﬁammuﬁ'[a116~7'1mmnuan'[anuﬁ'ui'lgﬁa'[anﬁﬁmmma*f
(crateriIonaugnmNmMmmTanm 1 ﬁ'[ammﬁa‘i'['m'l%atﬁnmnmmmmg'[an
voanilelsdmdundn (ron meteorits) ﬁﬁummﬁumgurinmaﬂszmm 30 ey udh
Fouemasiwaiilelyfecgnuanienifonfuasansegfiolan udmolueniiv Faecinmn
imUrnaumaaiiusememwmeanlumassadaled ﬁau'lmvﬁ‘mﬂsznauag'luﬁu
qnmmn(mﬁ'[a'lﬂf)tﬂmmu'lmvfﬁﬁmﬁmmh:mm 5 wahdudivmin wnud-hwen
T 5 Wafiaudithznaudsdunidmiuen uazmsﬁﬁuqnmmmnmmﬁeﬁﬂan%a
funeubudurtdenfuowsuil  mbiininmmenfinehadeh  Sunidendl
Hushuidgdetimwnismyhiiinisnnudengnmunng feuflesifnussnmenas
Tanuusmaamn - ussmemmnzdeiiisineiiniunld)  dugmhe
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AmnussmnEnesfintuuulsn: '[an'[mmﬁmagluamwﬁtﬁumwaﬁﬂztﬁnunde
Mthuiduuulan "l‘mzﬁmaglume'lnﬂ'zwﬁannho 4,600 suilfariou 3,500 Fmi
mqﬁﬂmuﬂw'hﬁmﬁau 3,500 dwihiufiwrzh tegtiunumnusswiiu(Fossil) f
whuringndeslmmnlnlad (stromatolites wisniawitaIun mineralized bacterial
mats) i‘mﬁmq 3,500 smilinua uaztﬁatﬁmﬂuumm,mmﬁ'z uduAuMAnnnIzuIm
manmhlusnsucseaqunin usssnesnnsinmelulan) qmugﬁmaa'[amﬂmﬁu
#89 IRBnaTesh RS Aniieduldlu mﬂﬁu'hmm‘s'mqmnqﬁmadan'[mm
asswhagmnaiiszanmi 40 fia 80 aswriwaLTu (Deamer and Elelschaker 1994 : 9 -
14) suandd fineef LlEwaNaMIANEINL %’:nﬁaztﬁn1ﬂu1f11fuﬁaaﬁqmuqﬁﬁ
Ligan-hanifenuazaniionui(Staniey 1992 : 4) guemunammelulanFuunnion
fididamiu 7. % et usr onf 7. suuefaundmhuiluemunnemall
lsamunammeagarhilagtiu (Chamberlin and Chamberiin 1994 : 17)
noejrmiiinBialulanmemwreaniidmagnu uﬁﬁmaﬁ'u‘lur;nnquﬁﬁ
do omiiiniuFisturudy ermemmouscsuouvesarwdinuulan 1fu
INTI IR uazmqﬁ‘éaﬁ%’mﬁ’ﬁ'ﬁxmmnﬂﬁUuuﬂm‘lﬂgﬂﬂwmm\mnuazin
Fouiu mannufvesiad m¥iu(Charles Darwin) nalndeghe myenisaning
syvumasadoalpstunssuumsshine mmmnﬁ'uxfuazmnﬂﬁ'nuuﬂm‘lﬂ'[nﬂ
vadglidae  etwlsiin dninmmandilaniu pashmussiimmpLmdentud
Sawmrh  Fiadesitanfivamudsdiisuessvie 2 nvmmsiieanmmiums
e liFinlugFinluuileiuut?  amunlSowussirminesiingiilygn
eI MMM IYMiuWIa?(Campell and Schope1994 : ix) Aaudaziide
ssFplungud i ianimaudininmemanifiauosunfpuusennsinmenaninang
nquﬁtﬁmﬁur‘htﬁﬂ%"‘;numuazlﬁmo‘mwmmﬁfmﬂﬂtjﬂﬂwmmmnua:ﬂ'nm?u
FonvasdailFinnaumondein lufileznimfasmzaunipuussngeiiesaeudma
% 5 fedelil 1. #anusmnunlanromiiieiulfethdls? 2detifintunlve 3o
fufintailely?  aiFiemuilssuszriotifieiiaidusounsmmmoauiiudingad
ugsﬁamﬁtﬂuagr’mfuﬁamﬂﬁ 5. imTahiufuestinudacsiiniisnminolae
man‘iams‘guqnama‘h?
1. Fanusnunlanderiiieinldetels?
1AFnAnstuuslanmniidagudlulanias Saundgmiiniulnoss
Uszneumaiaiiuushe gluussenmeniaslan Fwsmatiiinnmineumaniing
frau%unmmﬂu'[umqa 0%, \suuefau (7.C.Chamberiin) ussed.it. 1mnuadin
(R.T.Chamberiin) Idauel 3 uilw.a. 24511 fmsdhdgihifasuiioon wealaile
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o lolameu nuﬁaﬁuﬁaammmummmﬂﬁﬁaglummmﬁ Bafluanunn
mmenasamrmlanlumuiisnssenlusnlanilegi(  Chemberiin  and  Chamberiin
1994 : 19) dieanuil 2495 mlaad & pisd (Harold C. Urey) unzaunudd sinef
(Stanley Miller) LEMBNSMMARBINT MITN ARUMSFeuTesf e luuTsTImem
imfumriszneusfiuntdenfuen  (inorganic carbon) sunseranifiusmlsney
Surddenfunn(organic carboniii 1AnauldNTz  Fhrhdhdeuttusmaateeths
@ounssluurimenunusylifsoniowsy (Miller 1992 : 1-2) 18. la. Tarthdu (AL
Oparin) SfiFunmeriiussmfveniulalonon swihlslarenfuowi feld
uimfusieneutunifiuafousnuulan (oparn 1994: 59) Lflmﬁmi‘lu'lmaqa
auddenfuenum  nsrummiresuiie IS inok suyfigmussnnuinmmant
ﬁaqﬁuﬁmaﬁuam‘lﬂﬁaff adgmusn  : Ssesmmimenmmiuluanadunid
arfuanidasarduedauumdnansirrneuunitinesineitzuatlnn
Finisudaniumud iy auuﬁpuﬁ‘fmmma. 1a. Toth3u (Al Oparin) 18.dli08.
a1au (J.B.S. Haldane) sunuid Inief (Stanley Miller) slyad . gisd (Harold C.
Urey) use1.f. wadiad (J.D. Bernald) LRusuTUN “FansasiawRaed anlumy
diiauandule” (Heterotrophic hypothesis) namde lusnamsBuntdrrumarh
Uit shelaveshufilngiiudon gulusin myhjTntuidseons
dunideng qﬁﬁag{lummmmm'[an msﬂsznauﬁun‘%dﬁiuiauﬁgnﬁatmﬁulu
uysmmetuiin meseTeilasonduisundousuiineliiAemystalusin,neniia
nedn  ussamUsneudurddougisudanmolussdioll  udlidasatronmasiiu
Fin sinuuashms @seehliandululeindiuefudell) ivznineziilniu
wgndaemiwnluuTrmmeshasumsuh erudginthiiuussldwisnm
mnumqaﬁ'ﬂ‘ﬂamﬂﬁ‘m (Miller 1992 : 1-2 ; Miller and Urey 1994 : 149-153 ; Oparin
1994 : 31) snwadliea.dainu (J.B.S. Haldane) fiananiuh usganilalaaniiem
drwgriemanmni, efuenlneenlsdussusu s liAnasduridwmp guinin
ashmauscaniugisdgdemmephfulisinhuamden mvsurtinile
azauﬁuag1uunﬂaqnwaalanﬁtﬁu'naemmﬁumﬁamfmﬂ;ﬁaamn'[anlunmi’l
sonfauaeviounuliliisanouatiay '[maqwaam‘éun‘%dmmﬁﬂ:aﬁanﬂwfu
sowiulntulglnslldosodumssasrsioondian  uddssfasreianisundoui
Duursmemeslanluamsin fliinusnvioieniianmmiedin (the first iiving or
half living things) "-fm’ﬁ'mmm‘:mtﬂu'(maqawmlmﬂﬁmmmﬁ'emnzﬂaﬁdmaa-?'w
Adufoumsldussoiing uscaant "ﬂ"r'ﬁvﬁ"lﬁ'tﬁﬂ'[maqaﬁmﬂau-]ﬁuﬁ'xmnﬁu nn
i wiindulnanasiinfiey nmphursfifsutuuusfioinin waﬁﬁr’m;ﬁuﬁ'
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’ - & e o Y e - -
thzneusne Taanana¥in (haif living chemical molecules) weoglulriwniisuniian
> - o “ [ W e dae d aa
1gtol u.azna:jlum':zuuummnu‘lmﬂmamnmumuﬂ FanlisnsuciaTinineg
a o a o a 4 a dda o >
wule  WeunWDusdiFinedifoiu ueisiFBHmmoseddollld  Taeld
o -3 & J [ Y
sasmeemmsnnusssfiedussarmanianaglunipmeia ( Haldane 1992 : 78-80)
athalsnaanlsad & gy (Harold C. Urey) wwhaenfaulinnuiagdod iauims
193835850 Inamsusuvasiimunbluursmanhiiiniduafuen lalnsiauuss
a & d N v a a o [ da o
20NTMINIU uazmaﬂnmmtﬂuslug'mmaﬁv‘i‘flmnmnaauau'lmun URSNRIUNNI
r-r-3 L J & 4:' [ 3 : [y ¥ o 3 J’
FAnlunnrsuanUdsunuisunssumsiiimnbiiiAnnuumstuunuedasy ulu
& dda & d g -~ o v aev , a » >
#iFImiug salumsdaemsindsunnuas ussssliruiodolanlsinlunsdu
Uruailwgsdieltifiamsasmeiussnnarininmnwesniu uasmy
o~ » da a - . ¥ a o o -~
fFuersiusameldussmeaniiesntaufineiiinesslywmad sududssddgdems
o & a o d da a P - d of ot cton -
AniinRsmdunioentau :lsad & gudmwn-lhan \DRANNATIN  RAMIMS
suareiussmnamwnlilSeentianiniiulseendausmannnieléh wadmiu
-3 J’ o " o [ d -4 &
#50 \indusTaq (Urey 1994 : 83-95) Imaqanwmaumag’luumaqm “hiuuu
al [ a e d dda o a
flvunsudeguasiianinslhiu wadnalidin (half-iving being) LBuuUARITEIM
& dada o o a v a -~ - a
nenahussdilsinede g (iving being) 1dun FdagRemamMTYBINTRBBNT
a a a a P | [ t 4 o - o
Iy Tuilueadn wiafduie (DNA) na:tflumﬂﬁagamnmnimﬂu‘lumaﬂdﬂsm
4 a d v &2 > a 14 v o w a & o
Folusaunaatui a:ﬁw‘lﬂmmnmnnadwwmwaﬁ i luaenBuianua
d ada o ) Ty a
LasNITIRIERRLAIL I TaSuLANITMa g 'luqaum -]a:haag'lnmnmm_nnau
'[maqmmaunagluﬂﬂnmau ma'[umqmau‘luﬂ'mmnunau adesUium
» L4 & o L4 Y o -y d
FReIRIeTsi NS ILssiad mysaamsiuashliiineendisn aamshu
o a . o - & v o d 'Y »
Thinuth senfiaudiismwfivnniun  wafesusumbnlnemidaamsiusussly
ponmanllifesnn  NeumwTudiiFineT gauneensminsonanimhusssney
@ & - » d X
downniu  lasssflnguealiigedian qinlusgmulwieia lsmllumshsayg
(WNUAK 2534 : 4-6) suNfigUNERY : Timammatheriuiinkle leolidesinlesuan
[ & a ad d
ilwmratesaesinan  uuinn lalsu (Manfred Eigen) auauwfiannufjinh 1ile
de w a > a P | [ o o~ &
Li‘lu'[maqanmautﬁunmazuluum nynosi lunuandanunmesiinussnaunuing
) v o a dae X o ae o a o »
Hulibdn udqillustunamiawinimulalnslidaiiionlmmiadutsesnthan
d » Yo d o v o “~ v d v W
eates dmimanmoiussdnsiuliruadls  usrsmzidoimvbminiduldnde
1Y a v d¥ a
ga’lﬂmn Tisaunusaiuorfidws (RNA) Yhmtimssasethanron desndnwmny
v » a o & a P | .
fossmilRafinfiBuie (DNA) Iu (s fule 2539 : 73) suafigunenn : oy
Sy hhiudey Jiu nuwaln“ﬁmwmmmmﬁ'umuua&ﬁuﬂaya'M' Faiid
uNn (Sidney Fax) uaceaIn AaNuun (Stuart Kauffman) Lawauuanannuegnh waillu
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A L > [ L) > ) - A [ o - @ ! I3
Tuansndudausunmeziiluudy  nwaziilunuandsiummesiinlnauiutuiu
o o ' & d ., o
Tsiin  anlibfusrumbaegiies  Pdssglfiarmwiuinn  Wlyimuaslilianu
[ w o - w d 6 o =
sanTameRugnTy  mansafiudeysldfiasAnasias  aunmgiuRewdufiiiue
o dd & aa o ) e a -4 2/ =3
(DNA) Runfging : wdnddnauludumideidaududunidng atuauwasanarluana
Frdunstvniuasdrscnay inusu 1@Tud 8t (Graham Cairns Smith) LRUBULUI
a ad, da o a & d , o o o . .,
amaugnt  Finlaldsiunluanagmaivan  udSunnetiunidans  (inorganic
c‘ | oo o < c‘ »
matter) MIunanFanaulufumiisanmunmostenuiasinmemssan geansanan uas
v wAs o o 8§ W | [ 4 d “ o A% oo
wimgihfinsomsduriddwniuesiihenoy wlungansamsdunidaiug $aneu
Liduiusniagniisly (Wesawm sinala 2539 : 7374)  apfldii uwademgugmirie
o o do J o. c‘d ¥ o L c‘ ' L3 ¥ A’ o g o .
AufinFintuuulanemisniiaguirlulandsnndndrediui 19 Tuidemalh
o o 8 o d v @ o a gda
noufvassuaudd Sasef uss alied & pud AndntemITuiiusesmTBunidnd
v a . :’ @ o a a o » o ¥ d N
mgdadgiehsdeutwhliidnmstunid  uasdudgenlhmbmiilusnawuuis
infhiauluanssdiiugniu Funiiiu nufuisenudaudg ussanuiabsy
3 o J i . 5 A I3 o -] u’c‘d A .
wiuaafaaulildlugiassug usaialulusnamsduridnimaafaulniad
~ ~ A o L 5 . S
mnhesuluruuredidwenesamliianumaintamsiunsany - Wldiean
v a ¥ e & . P ¥ g & wda d 4 ,
anuasgmenininindluizas g wmzduiwswin  ldfianefoulnideiias
s 1Y) y a v [ d ’ a0 d
Tamslifianuuineulng ussifinamuliuiuauruminuaesinessinn
-3 4 J » W o ] » aa' c‘ -3 J & 6‘:‘ ') & 1;' -1
Famsgamanlnidn  Infundrrhsdesusaiululaniu - daindudel
do ydaa p d o v o o a
FnLii3a) I Tumusnufounssnumaniuiuiunssunsenam  ahems
d [ o v de ' L) ® L
Lﬂanuuﬂaﬂmznuazmnmjaamaunumﬂuiﬂammnmgﬂmmﬂumunmamuu
d e o g 4 4 a . o P 4 o 31\» . [
Imindufougeintong SaSonhszuumsianminuenasimy (Fdeitldnails
[-] o d I
lunessidenlunquimyihiiiny vaslufuussaudu qui) (Wsseu sle 2539 : 77-
P y a - g o o do a da  w v d
82) wwuwndihram il Fempimetiiiediauulannnaenleguilulandm
' [ ' & o da [ a a °
nEINUATeAUH  NaAnIUUTINEIuLssanEMTa ST mesdlanlusfin
1% & o o o o a A o a
Lifinusciulaldideduwionelusnasnturidlasaweniniiiasis  vistedle
d ' aw , & s d a a a ad
TisfuniiuuinuusesfiBwarhui uddeumhnlusnavessrdurideninifiuunlu
d g o v o 1 4 . v a N o wfl s d o
Tsnzafunquenuiandguu Liudle uwszindneemansiuannlutlgiuflianii
N o o o d o J o o a
usr s awnmevesluansmsdunidntutoutu  (nnwniluaadminaziiiu)
P oo o ¥ o ,v o a o & W P 4 X 9 , &
snihusadiinede guu g3l dninmmanfiasduniganliasiagiutoniu udnas
e -3 J o g0 o . P-r-3 -] - 5 o
nnfursdFiniuinuss sangmuTnEiIuineusunnursnEiurieWaadslusuiu
5 o 3 ) -~ o’ [y dao v d L% o
suduun  Aoeniulei  duldmanguefifawinmTesmsaniienausTsumnues
1 13 s ) 1
miad miu uiheligndesnamuniimu (Uszeu snsle 2539:: 69)
da o & L v & ao o ada '
1.2 Findnvuuulanineldsuizaiionnuanlsn  wwrdangeginsoni
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- < r 4
nguiuwumiehiio(panspermia)  wisuwndilzam islaudadiudummineh
=~ » d:" <
ngufessena ussimiennufisifesmuniun erfiniluasvante Arthenius) (Livau
< -3 » o J o
sl 2539 : 68) lanfimuufignunainmesumulnomanaiiaasuingmmmanih n
> [ & o d N by
Waeame udnsenamuiom muandsieg dningh i wenlaile lalansuleming
o 4 [
Wofinsflad enfusuusuuanlodusclumniuaisiiu sudusmhensuibdgmetae
d N P4 a a d
il Meshlugmminnginesluanaisuneflniud ussambsznoulndslnain &
a o J 3 ! [ 4 » : o«
na‘i‘uﬂu'[maqamfaun‘*’:dnﬁ‘ﬂﬂtjn‘nﬁa;x.hﬂw‘i'zmum‘ln MIAUNULTUHEUURRUNS
myemediuilaliiviognmneinnaanuuiulanysaais.  weofiefies (.
- - d
Borzelius) , 1Bu.1oW. Tiiaad (M.F. Wohler) usg 18u. lwafinafaon (M. Berthelot) N
. o & d > s a d [ [
erwh wushuhagniduduiuiievesnsdunid usnlunseniumsaiuh dnng
-3 o Jd ¢‘ Iy J » ‘I [y
smdurddindwsflurenlasiiienfuen Fafuswnegdluieugnmnmiiies nim
r-3 3 J » e & o o -] = o
fernmyiameignmunafianlndy i Sgianady ssinaoomandsnunmaziiln
: o g () o <
usslalasenfueulugnmineit wssamsilemidonuh  BusnasmBuridunnuen
La v o P o o N
Tanitiisnsuendriaivalrnmissinuluzuuiinmaeslanirudedila
(Kvenvoiden, et al, 1994 : 209-212 ) pthalsinmmramTiersivendy. mla (M.
o W d »

Zhao) WRZIA.UES, LM (J.L. Bada) luamddmiel w.a. 2532 wuhluusstnmeras
d .~ v & aY d “a v d
Taniiio 65X10 snthsse Tanusmu nmesiluninnnmamamIamauerediosnen

E as o & T 2 de a
anlanuu 'lalmamaguﬁ"nwd'lﬂtﬂu%ﬁw‘lﬁ il #INAUNUTINTINMINIINY
o~ d ") d
Fnulnananmmsnfeuuladliine 1w Himsoninnllldiulndwef lalenau

4 - a
lasenlud (Chyba, et al. 1994 : 213-219) Fohlhiamida uewineda (Edward Anders)
iEuaunIanlul 2532 1IswAsaiuh sstunidanannmamamiamauerisdninems
- v ad o o z
sufiaunneenisuun Wenenseglftugningiingstenan ( > 10 snhass K) 1sunu
NuszmManinssntduridasunnoannun aslifsstuinudnguun 10 snhassy
12 fi3 10 snihdssus nfurminhungnrensaniuursmealanld  dsuuunssnn
vasfsMIuuTwEIRundd (preblotic organic) Tandlangaluma nen aymesdly
[ d L d & o« <
pIMAENIMIeTIEY Feedasiizun 10 snthaaus §9 10unthaa2 ndu  ussil
[ [ ' o d P4 ¥ o
uInAiBs<10onthasts nin nsalih gegnminefezandeaguuiilaniuiilidann
a vd d

anhmollasgngiigeg udnesagesasadazanlmmmmenezasa ey

-3 - J ! - -3 [ o J
funidnecrde®intuanld 18n¥n wowmnefa SanuRnhurwidunidnnanuen

P 4 d . o ¥ a a
Tanit  Adeunsdurddhunlii  ssdafnuaturiddinenuenlanlima
mrummidegiu lheniunraindfismmelwlaedl (photochemical reactions)
- o -~ L) < - y | ) [
wiodoau-luanslu i wiswimeahlumusrdilos yay deuralWifindgn
d o - T ' - -

Usenpunuansmanuasureuiy T lulameu ianelslundn, alawdin, msnhensy
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uanﬂﬁﬁn,mﬁa&nﬂaﬂﬁunazﬁuq‘lﬁ ( Anders 1994 : 221-223) LRz ETREILDS
\Humtdurtdmdutesdasnuenlan

2. FHnusnuulanderifieduilm 2 Whenbunqujiih SHadeuum
Ianmnﬁaﬁﬁaguﬁﬂu'[amm wiasimAntuunlanlneldiuidedinninuenlan §audl
audunsiuh  Saumdadiiintuluh nénfe nztauazumm‘lm'lusznzﬁ}uum
wn  ednmimnoumiueuriomsduriduiatinudnounn v nivuedl
ﬁ'u'[mnqwmﬁ'l wanluiie n‘*’:alumqmmmvgn’*’mmsﬂnnauuq wmuamiszneu
frensemmariineadsin oo shma nwludu 1WA nhete nmeziily #adu
wasHunINENFnaniiaRuRDIh nzmn”mumaxgm'[unmﬁﬁm‘éun‘iﬁﬁa:ﬁa‘lﬁtﬁmﬂu
%’Jﬂ%ﬂi{ﬁamwﬂnuﬁamﬁu azmaﬁuuvihﬁ'n’mmmaﬂi’mamuﬁat%a'hﬁmag'lu
aMN ﬂgﬂﬁ'!‘fu%’au (udﬁae‘lﬂtﬁuqmmqﬁ&mﬁaﬂ) Huduh 19, 1. 108, Fanu URS
UM unuAY (Haldane 1992 : 78-80 ; UNUAU 2534 : 4) uknarhu 1su SUMUAL
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3i'mmm1'lﬁﬁ'luamwﬁﬁqmﬂqﬁv’hmnnﬁqmnqﬁga inaafnirheeesulai
qmnqﬁtﬂu'lﬂ'lﬁﬁﬁaﬁ%’mazﬁﬂLﬁw‘ffuﬂ'xsagtzwha 0 237N 119 35 DIFNLTATLS (Miller
1992 : 4)

3. FHnusnunlsndetifietwiloln ?

3.1 ﬁ'mi'unqufjﬁ'i'l%’mLﬁﬁ%uuu'[anmn‘éaﬁﬁagué":'lu'[amao i 3 uwfn
sl wnsausmuunaRmesd. 3. wnuefiu us: ;f. 7. wnuefin nérhuield
smUrneruasniuenisutouannifisanelusysuma Lm:mﬁmuﬁ-i'niam{ﬂﬁﬂtj
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usTesmiemiesussrmmamelusuugissufnniiugnarnnuulan - vie
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\inqzuly Frmbidasrsfuminomslsisefindainens  aselmmadinen
wenhuupefideidlundsadlwssdiing nhiflewmofudriewiines  uenwn
asslmadiuds sefuniusdiuiilassshaplinddgie Winaewde Fsemanen
uuﬂﬁﬁnﬁmmaghuﬁ'uaan%wu‘lﬁuﬁ'ui'!‘lﬂag'lumtﬁ'lmunh ulnnowfvezasy
mussoUfiFnmrsmesissemmustlfoanfiamNorniaem maszfuiy
siiouminlii  SueniduididinssddsamngiilvnhuusiGodhleds
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