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ªçzÒ$+gZzgìl‰zZu]XtW@ÔŒZzg]åO~»¸wì‰‰‰ZkÐ%ZŠ
tÌƒYìāZy»ŸÁqzVÐ%“�ì?Zk~ÃyÃyÐâŠ}
ZzgZÜo0*ñYD÷?ZzgZkÐùZdw™ŠgƒD÷Ô6āD=ô
Z^y~,ÐÒyHŠHìÔTÐZv¬\Å»g~¤/~ÅÕzZã
ƒCìXZÏ§bZyÅ¡]~ÃyÐZiZzg',}ZÜtzŠ<K‰
÷?Zzg¾§bz{¼k,ZÞÆ@*,¡ƒ™i0+Ï¦/Zggì÷āZkÐfgZ
Ì̂zi7™MhóóX71C

Îx:ZvÆgÎw~Vä�Ûâc*ì:
Zv¬\äæZmCYÌÇÔZy~

ÐCÙZq-ÃZ+¶KãŠ~&ŠN™ßv
ZZyáMñXpZkä=�¶Kã
«Åìz{ŒÛMyÅ̂~ì&
Zkä÷~§szkÅìXZk¯6,
=Zyìāgz¯ª#Ö÷}
cz»gzVÅ®ZŠƒ�Ðic*Š{ƒÏX

Ú³³̂Ú³à]¢Þfn³³^ðÞf³où]ŸœÂ_³oÚà

]¤m³^lÚ³^Ú%³×³³äbÚàÂ×n³ä]Öf�†(

æ]Þ³Û^Ò^á]Ö„p]æinjäæun̂÷œæu^å

]Ö³×³ä]Ö³où(Êª…qç]á]Òçá]Ò%†aÜ
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Æ§ï~0*c*Y@*ìÔªZyZñg~X»E+™{Tg!*Ñ~HŠHÔ:ā
Zkq~&ë‚³‚»**xŠï÷ÔZkaāZk~tZzg¡ŠzâV»
ZkygLìXŒÛMyäZy›ëÃZkZ0+ZiÐÒyHì�ÓxiââV~
ßÍVÅ™~MYäzZá÷ÔªŒÛMy»Z|[ÔÄZzgÒyZydz‚³

›ëÆZÖg~ZkuJ-zWƒŠHìāËiâäÆZK̈yÃæ[™ä
Ð¬b�7g;ìZzgZkÐz{çã7ïá‰÷X»z{3:g;ƒX

454

î‹Zsò49



tÒy™äÅ¢zg]7āŠ*ÆËZK̈yÆae7āz{
Zk§bZyqzVÃÒy™nT§bŒÛMyäÒyHìX¸zzìā
CÙiâä~ZkiâäÆ_.ŒÛMyÃŒŠHZzgZkÅ‚ÅˆìXñ�Š{
iâä~Ô�‚³ZXŠZ]zZÁÃ]»iâ:ìÔZq-{mZ0+ZiÐŒÛMyÃ

KZzgZkÅ‚z=ô™äÅzztìā»Ñ]ZzgZK̈yÐ0ŒÛMã
Z÷ágZ]Æ‚³c*ÇæßwÃ'Š/ZzgZK̈ã¿6,ņ̃sìÔ�iâU
4,zÁŒÛMyÆˆÆiââV»¿ìZzgŒÛMyD6āëY…÷DÓx
iââVÆaìÔªZk»æZgZyZ÷ágZ]zôZCÙÆ‚B¬ïÆe~
ŒÛMã

!-:
÷
EXEÅrc*¨gz„Zzgx@{zŠ/ÆŒÛMã¬Åz6,ìX12C
‚³‚Æ!í&åGO+Zzg#5ŠzâVÆ`;ñÃÅzŸs#Æ

ˆë}Ðā‚³‚»:ÂÇZïg9ìZzg:ZkÅÇ@*GÃŠg„�
ŒÛZgŠc*YYìÔÉŠzâVzVÃ¦™**FF',ßZ[gz!îGOƒÇÔZq-ŒÛMã

|�DùÆfg)U*"$ìZzgŠzu~‚³|�¬Š/Zzg
x@{Æfg)0*›o]ÃâìXZÏ¯6,Óx›yZk!*]6,5÷ā
ŒÛMy™*»Ë‚³|Ð”Zƒ:L¬ƒZìZzg:LMÒ{ƒÇX”Zƒ
Zkz‰Üƒ@*ìZ#‚³|ZzgŒÛMã|~ÐÃðZq-pŠ‚�ƒX
‚³‚Å‰VB

Zv¬\�Ûâ@*ì: «Vw:
M�yÃëäZLizgÐ¯c*ìZzg
ëZkÅŠg]gnp÷X

æø]ÖŠ$³³Ûø³³³^ðeø³ßønûû³ßFø̀³³^eô³³*̂mûû³‚õæøāôÞ$³³^

X)Z̄Zgc*]:74( ÖøÛöç‰ôÃöçáø

ZkMe$Å‚~)wZ−+ZÅ©5å EE~ä–ì:
LLtzWZÑ§ZsâŠ~»Ñ]™zhzVKƒV6,ŒìXCÙKV

~™zhzVÎg`Zzg*g}÷ZzgCÙÎg`c**g{Æâ�¹Ð(g}
Zzge0+÷XZkÆ‚B„c~ZS:]Zzg&6VÅ¤Ð

59ŒÛMy™*»‚³ZÚi

554



÷ÔtÓxq,{Û»Ñ]ÅŠg] (RAYS) ZzgÃÑ (ENERGIES)

»ÈtìāëäZ’ZY~Z#»Ñ]aZÅ ]ôÞ$^ÖøÛöçû‰ôÃöçûáø Æ@*,÷X
Šzu}Ð»°ÃA6, ¶ÂM�yÃp[zW™Šc*åÔOçKƒVÆZq-

ƒäÆ!*z�ŠM�yZyƒ�6,qz~ìX
‚³UÐŠ¬YñÂ»Ñ]»wZ[J-7Šgc*ÄHYe

ìX‚bŠZâVä*gzVÅ®ÆZ±gÐZyÅŠgzÈ~ÅìX�
*g}kMçÐ¢0î GEO0M�y~Š3ðŠï÷ZzgX~ZŠgY]Å®
0*ðYCìÔZyÅ®ZŠbDÙZgÐiZZ+7ìÔpZ#ƒCŠzgāVÐ
Š¬ŠHÂâCÙ#èGELƒ]äCc*āøg~tKVZq-‹ÆéìXøgZ
Îg`ZkKVÆ%œ/ÐMDÙZgF‚wÅŠzg~6,ìXZk»¢½ã
Zq-ÑÄF‚wZzgZkÅñN*ð½ãbDÙZgF‚wÆ',Z',ìóóX22C

Zv¬\�Ûâ@*ì: Šzu~Vw:
ZkäM�âVZzgi}Ã',haZH

ìXz„Šy6,gZ]ZzggZ]6,ŠyÃ
”ìXQÏäÎg`Zzge0+ÃZk
§b!g?çEO™g3ìāCÙZq-Zq-z¢ïGGL
HgJ-`Yg;ìXYygÅz{
i',Š„�ìZzgŠg¦/g™äzZÑìX

ìø³×ø³Ðø]ÖŠ$³ÛF³çFlôæø]Ÿû*…ûšøeô³³^ÖûvøÐ(

mö³Óøç(…ö]Ö$nûûØøÂø×øo]Öß$ø̀^…ôæømöÓøç(…ö]Öß$ø̀^…ø

Âø³×ø³o]Ö$nûû³Øôæø‰øí$†ø]Ö�$Ûû‹øæø]ÖûÏøÛø†ø

Òö³Ø'mø³rû³³†ôpûŸô*qø³ØõÚöŠøÛ&³o]*Ÿøaöçø

X)Z²%:5( ]ÖûÃøô̂mûö̂]ÖûÇøË$^…ö

Æ!š-ö
E
W÷ƒ**Zzg•Ô‰q)Ã} Òø³³ç$…ø ZâxgZáòä–ì:LL

Y@*ìXZkÐZ÷ág{ìZk!*]Å§sāÎg`Å¤/ŠlÐgZ]ZzgŠy
gL(,}ƒD÷óóX32C

»ÈtìāgZ]Zzg iÓçm†]Ö×nØæ]Öß`^… —yZ²[~ì:LL
Šy~ÐCÙZq-ÃŠzu}Ð5Šc*YñXZk»Zq-ÈtÌCc*ŠHì

āgZ]ZzgŠy~ÐCÙZq-ÃŠzu}6,m�JŠc*YñXZq-|xtÌìā
654

î‹Zsò69



Zq-ÃŠzu}~ŠZ4™Šc*YñXtÐVçãŒÛd$ŒÛd$÷óóX42C
¦ÚòäZkMe$Å‚~–ì:
LLtÐz¾d$̈ìÔ�Zk~̈gz„™äzZáÃ6g™Cìā

Zy¥â]Å§sg�q™}�i}ÆÍwƒäÐ0âèŒÛd$~
Šgc*Äƒð÷X!*z�Štā~äZk‚~7g~ÃÒÅìāŒÛMyÃ
ZK̈yÆŠgc*Ä™Š{Ãc*]6,úw:™zVÔZkaātÃc*]ßÌƒMh

÷Zzg9ÌÔM`Z¤/t9¥xƒgì÷ÂÀtßU*"$ƒMh÷ÔZ#ā
ŒÛMy',hìÔz{&+Z]pŠZKCðÅ¶KãìÔZkÅ@*Gz¤&Æa
izgz**ÂZVZK̈âVÅî]zZÏÃ]ÆjZá7™äÅ¢zg] Á
7XZkÆ!*z�ŠtŒÛMã̈=6g™g„ìā~i}ÆÍwƒä
Ð0¥â]~¨g™zVÔZkÐZq-Z+âŠ~|Å¦k,ÉƒCì
�gzñi}6,‡.Þx@{ìXÍwi}Îg`Æ‚tZL"g6,¤/Šl™g„
ìÔZkÅÍwR»�zÎg`Æ‚tƒ@*ìZk6,Îg`ÅgzÝ7,CìÂ
z;VŠyƒ@*ìÔptzZq-qw6,‡ì7gLÔZkaāi}¤/Šl™g„

ìZzg�V�VZkÅw•�Yg~gSìz{RT6,ŠyåÔZk6,gZ]Yä
@ìXi}ÅtR',Z',eqgSìÔ¬ŠyÅgzÝÆfg)ÔQgZ]Å
@*gOÆfg)Ô¼²āÆˆŠzu}ÍÚÐQŠy»M¸iƒ@*ì�

mö³Óøçôù…ö]Ö$nûØøÂø×øo]Öß$ø̀^…ôæø gZ]6,YY@*ìXtw•�',Z',Yg~gSìXMe$
ÆZÖpÐ̂Ìó{~MYCìÔ£xÅÌ” mö³Óø³çôù…ö]Ö³ß$ø̀³^…øÂø×øo]Ö$nûØô

ƒYCìZzgi}Åâ:ZzgZkÅw•�ÅâÎÌðƒYCìXi}
ÆÍwƒäZzgZL"g6,¤/Šl™äÐŒÛMã̈ÅZh§bzŸs#
ƒYCìXt‚ËÌŠzu~‚Æ£«~Ô&ZkÃtÅgzÝ~:H
ŠHƒÔic*Š{Š±‚ìóóX52C

79ŒÛMy™*»‚³ZÚi

754



Zv¬\�Ûâ@*ì: Š~Vw:
!*gMzgƒZƒVÃë„¬÷X X)ZÆ:22( æø]ø…û‰ø×ûßø^]Ö†ôùmûxøÖøçø]Îôxø

ZkMe$Å‚~¬Æßvë¸ātUìZkqÅā
Q~ƒZN!*ŠßV6,ZW,Z0+ZiƒC÷ÔTÐ!*glƒCìZzgYâgzVÆ%æEM

âŠ{Ã!*gMzg™D÷ÔŒVJ-ā-g\Æ‚bŠZâVäZÏsHā
ƒZN!*gMzg~»¿',Z{gZ„�Z�xŠî÷Xt!*]iâU4,zwŒÛMyÆ
ßÍVÃ7¥x¶Xz{LgÅ»“�ÆŠzgZy¿!*gMzg~Zk§bZ�xŠï
¸āZL;ðVÐ3,LgzVÆÎ¯VÃâŠ{LgzV6,rÈ¸Ôpz{t
7Y…¸ā!*gMzg~»»xƒZNZ�xŠî÷ÔZÏzzÐŠ*¬+
äZkMe$Ðt!*]7ª¶ÔÉZÐWi6,úwHåX62C

Zv¬\�Ûâ@*ì: a¶Vw:
ëäi}Ã;c*ÔZk~Nh
)ñÔZk~CÙâqÅm@*]Ç

Ç{IlZgÆ‚BZÇNX

æø]Ÿ*…ûšøÚø‚ø�ûÞFø̀^æø]*ÖûÏønûûßø^Êônûø̀^…øæø]‰ôoø

X æø]*Þføjû³ßø³^Êônûø̀^ÚôàÒöØ(�øoûûðõÚ$çû‡öæáõ
)ZÆ:91(

ZkMe$~ÂLñizyó)ÇÇ{IlZg(¹Š±ZzgÐz
ÆâCÙ+ (BOTANY) ZzgDm@*] (CHEMISTRY) ¾d$̈ìXD6

äU*"$HìāÃðm]XÁÜ6,ŒƒCìÔZy~ÐCÙKZk~
Zq-³lZg~÷áïƒ@*ìXZklZg»9Z0+Zi{**\ÂwÅŠ±F,+

0VÐÔXÐv¤/ZxZzgB¤/Zx**0*Y@*ìÔHYYìXZÏ§b
)CÙq( Ò³³Ø�³® CÙm]~tÁÜZq-{mÚƒ�ÐgT÷XMe$~
ÑðˆìX ZÚ³³³ç‡æáX ¹ŠHìÔT~Z•ðÀx0*c*Y@*ìZzgZkÅÚ

ZkÆfg)Z,¢-ö
EEO‚³)bÅ§sZ÷ág{HŠHì�ZkŠzgÐIË

ZK̈yÆq_0î IG0ìw~Ì7MMh¸X
854

î‹Zsò89



jZÙz%ZU
·@Z̄IÔZ‘zZÅ.©lç

E
zyÔZŠZg>ZÅMyzZ‰xZÆJs!0îGGÔ™ZcÔ 1C

0*ÎyÔ7041|&7891YÔ2&474
FZ°zòÔZˆ;]Z‘°ZÅyZ°Z,‚ZÅā?çE~Ôg&éJ`îG‚ŠZg>ZÊ-BðE_ZÅ›Ð.0îGG 2C
zZÑëYzZ−ú>zZÆJg÷áŠÔ:Š~²[Ô7041|&6891YÔ2&945
Z£«·/ÔZÑ̂{ZÅ›Ð+öÉÒ3©n.ç

GE
G°ZÅyZÅšlçI+ÔZ*Z}em,gŸÔÎ 3C

ZŅ̃ZòZsò-ãzg;ÔZsxM!*ŠÔ6991D7991YÔm01
Z#i0+ZãÔZ

Å.™?çEE>ZÅ›Ð.0îGG°ZÅMyÔf_!íÖZÑÚiZÅ›Ð+öÔÎZŅ̃Zò 4C
Zsò-ãzg;ÔZsxM!*Š
½™ŠtZ°ZwÔZÚiZÅMyzZ,”îEGZÉ43ðEE!îGGÔ-z@*gõT)èÃgÔm131 5C
·†ZvŠgZiÔæ4Z\ZÅMyZÆ*ÔŠZgZÌŠwÔ9141|&8991YÔTŠzxÔm671 6C
¦ÚÔ°<wZÅMyÔŠZgZÕztÔ8041|&8891YÔT&51Ô1&281 7C
Z2?ÔZ>ZN]°ZßwZÑ©xÔä:·;‘sÔŠZgZËÉÒ‹5éE”îG 8C
zZÉ4lç EIÔÛz]Ô2&35
Z1§yZÑ0+©ÔZsZÅ+B3ûGÔŠZgZËÛz]Ô3041|&3891YÔTŠzxÔ1&143 9C
5±ÙZ‘zZÅ.©lç

E
zyÔ2&294zâˆ 01C

°wZ−+Z−ïÔZÑ»y°ExZÅMyÔï:·Z1Z̄Z',Z�Ô 11C
šgZ]gèÔËZg³m,~Ô3431|ÔTŠzxÔ4&03
jZ!‚.Ô4&83D04/¥s 21C
ÒZ−+Z1†Zv·ZHzs!*0³Zœi!îGGÔÂ[Z|ZZ+ZÅ.iðIOtZàEx 31C
ZÅMyzDZ#yÔï:Zj·$+gZ−+ZÅ3šhé EãÔ!‹3œî EGZÅi›éŠ>^Ô
8231|ÔTZzwÔm5

99ŒÛMy™*»‚³ZÚi

954



jZ!‚.Ôm6 41C
Z#!5éEOqZÅ©Œé GyÔIt#°ExZÅMyÔ$»40î GEGz40î XEGZØCÙ>Ô0141|&0991YÔ 51C
TÞÔm383)/¥s(
Z®CÙ0¬ØgÔZ−k,zZÉ43ðGEk,ÔZ−ZgZp$k0î E

GGÉÓ4lç
EIÔ4891YÔ1&54 61C

Z0MÔ‚ZÅMyZAÔŠZgZ§YZnZ_Z²!ÔÛz]Ô5041|&5891YÔ 71C
TZzwÔ4&661
9gg~ÔÂ[cbZÅMyÔ!*[T4,wZßkÔ1894ÔùP!CÙk,> 81C
5±Ù!{‹§ö

E
W›ÔIt#°ZÚiZÅMyÔŠZgZ‚g>ÉÓ4lç EIzZpi#Ô].>Ô 91C

:Š~²[Ô8041|&8891YÔTZzwÔm171Ô&bZÓ−~ÔZÚiZÅMy
Z#ãÔŠZgqgÉÓ4lç EIzZpi#ÔqyÔZÑgŠyÔ1241|&0002YÔTZzwÔm593
Z#·†ZAZ²g‡ãÔoIZ²Ãy°ExZÅMyÔŠZgZ§YZ^Z²"0î EGGÔ 02C

}Z]!Z
ÄCÍ-öEzÑ»ƒ{ÔTÎxÔ_0îE0T)èÃgÔ2&052)/¥s(
°**y·igizgÔæ4Zà‚ZÅMyzE)Ôm432 12C
!{‹§ö

E
W›ÔIt#°ZÚiZÅMyÔm361Ô/jZ!)wZ−+Z‡~Ô 22C
ZÅMyzZäÔm312)/Z"g(
Z°ZáZÑšãÔÍGŠZ]ZÖpZÅMyÔï:0+*%“5Ðö

I
ÔŠZgZ2[ 32C

Z²!ÔÛz]Ôm561
Z0àgÔ—yZ²[Ô5&651 42C
¦ÚÔ°<wZÅMyÔ5&8303 52C
·gægŸÔ‚ZÅMyZÔZHzs"3©n.ç EGEGZ‚gÔŠZgZH£îEGÛz]ÔTŠzxÔ1&012 62C

[ �â„Z−gZ‚]ZÑs!0îGGZsxM!*ŠÔ`:34Ôl:2Ô�ÑðDm8002Y ]

///

064

î‹Zsò001


