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ƒCìZzg-gc*áCìX

»àCTÅæŠÐŸÅgî"$Ð (Urea) -gc* (ii)

Zñ*].ZƒCìX
àCªpy (Plasma Protein) öi)ÄA.0îG (iii)

»(àbzàCX
ŸÆZ6à÷~ZZ�ZŒ»Zq-Šzu} (iv)

~$+ÜX

8   2023 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz

J]ñrþ³Š8



®®®®ÆÆÆÆººººttttZZZZ6666ààààZZZZddddwwww::::
zzzzNNNN****ððððÅÅÅÅffffíííí{{{{ZZZZ0000++++zzzziiii~~~~ (i)

»fí{®~ƒ@*ìp A ƒÐic*Š{zN*ð
Ì®~¦ƒ@*ìX B12 ZzgzN*ð D zN*ð

ÂZÚ¦ƒY@*ì�tfí{‚wŠz‚w A zN*ð
J-Æn»°ƒYñX
®‰âœ}Z,Ì»g™@*ìTÐpy~ (ii)

aZƒCìT (Coagulation) _Å&¢A
»gzwÌZëìX K ~zN*ð

»»»»ffffíííí{{{{ (Iron) ¯̄̄̄ÑÑÑÑŠŠŠŠÔÔÔÔßßßß;;;; (iii)

-VÂZK̈ãpy~¯ÑŠÅlZgÂƒCìX1
Å̂~fí{ƒ@*ìX Ferritin ¯ÑŠ®~Ì

ŸZK̈ã~eìT^~ÌiCÙY6z~ (iv)

âŠ}pZ{z{ŠzZƒV‰�**âàÔ&4hÓ4è FEGEÔZ
'.-ö GFÆ

ZzgZk,êzâ$h4è
J
GEƒVZyÅ\ê Lg!*ð

ªiCÙ~{¤»™Æ (Detoxication)
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EEIEìpøác*´`Z[J-7ƒZìX

XÆæZ¢š-ö
EGÂx~ÃðXì�®Å /
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øg}®Ð*gCìZ¤/®Å¡»ìw:g3Yñ
Â!*M‚ãyZ[ƒ™Ô…¹ÐZ%Zn~2™Y

ìX

J]ñrþ³Š8
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®Æ9Z%ZnÐ
ÃµnZq-‰
Z0+ZiÐvy(ìÔ¸zzì�z{Zq-‰”	
ZzgZyÅ´â]ÌQQƒC	X

®ÅFgc*VZzgqÑ]ÅZ9	Xt
Fg~ñgzOÌƒ$Ë	X®ÅyZ!Æn¹ÐúZï
f)ŠZg	‰X

zZ],k:345é XGFN*QZ}345é XGFN*Q!Ô345é XGFN*QÏZzg /
345é XGFN*QZ~X

ZÔ»ZzgŠv¯]»ic*Š{ZEwX /

ñN*0*Ô**x.Šfc*û5!Ô®~l!Åic*Š{ /

lZgX
QCFgc*V‰ÌÔem,m,Zzgå™zâ‹X /

Z¤/qgz!*Ñ»´`:HYñÂ®»uz‹

Zzgu¤yÌƒYìX

®®®®ÆÆÆÆ))))bbbbÐÐÐÐXXXXƒƒƒƒÆÆÆÆnnnnHHHHHHHHYYYYññññ::::
ÑZ[âÙF,u™Š,X /
345é XGFN*Qz&½jè GE)q(X /
@Ze$Æ_.ŠzZ»ZEwX /
3äÅZôoZzgøy¡Ã',ŒÛZggOX /
¡qziy',ŒÛZggOX /

®®®®ÅÅÅÅFFFFgggg~~~~ÅÅÅÅøøøøáááá::::
®ÅFg~ÅøápyÆ<Æfg=ÅY$Ë /

(Liver  function test) ì&®Æ:<
Æ**xÐY**Y@*ìX LFT

Z$4gB5ë GEE
Y<)ZßZ‚ƒ&+( /
$o-Bð
E
GEVÆ%äÅYõ /

®®®®ÅÅÅÅFFFFgggg~~~~»»»»´́́́`̀̀̀::::
øáÆˆ´`»çHY@*ìX¼®Æ

qÑ]Ã§ii0+Ï~ƒäzZàp=VÐeÑ
YYì‰�ÑZ[âÙF,u™**ÔziyÁ™**Ô?µ/

Æ‚BÁ#3**T~®Æ»xÅÚôZãÌ
�áïìX

®®®®ÅÅÅÅFFFFgggg----VVVVÐÐÐÐXXXXƒƒƒƒÆÆÆÆ§§§§jjjj::::
!*‡°{zgilX /

áZiy½ZÔ=ƒðÐ6,ÌX9Ã$»ZEwX /

¡qKãziyÅôZãX /
345é XGFN*QZ}Ô!ÆÜsqÏZNX /

ic*Š{0*ãŒX /

ÑZ[âÙ¬NqX /

ƒÃâgZ®ÆÄzVä
Zzg®ÃÑZ[äâgZ

J]ñrþ³Š8



ZA!*-ÀŠ*½~çnÆfg=ƒÐ
ic*Š{?m,ÅYäzZàZŠzc*]	XŠ*~ƒÐ(,~
ZA!*-LZŠzc*]‚i~ÅÅy*y~ìÔZzg¸
Zk»ƒÐ(,Z™gsÌìXZ&+c*Ie}~Š~
Ñ$h4ï EGH‚ƒBZ¨Ỳ9ÆjZáÐ�áùZq-g7g^
Æ_.LLy*ãZq-‚w~005™zhZA!*-fÅ

zZuÔ A n t i b i o t i c Í1V3‰óóXZA!*-À)

¦(ÃZgŠz~¡§CZŠzc*]¹Y@*ìÔ Antibiotics

)̀ZÃ®t(Æ Bacter ia l  infect ion Z7
´`ZzgZÐWÐ(,"Ðgz1ÆaZEwHY@*
ìXtZŠzc*]c*ÂÙc*Ã',Z{gZ„âg™c*ZyÅZ‚ÛZö
Ãgzu™ZC»x™C	@*�Ÿ»æZ¢š-ö

EGÂx!*¹®t6,
‡10*nX¬xîgÐZy¡§CZŠzc*]ÅaZöyŠ|

**x]™D	Xt**x]Ëë{âjw}è~
ZL„‰Šzu}**x]Å›úÃ(,~uJ-Nzw
™D	X¡§CZŠzc*]Ãm@*]}í0+ÔyŠ|
**x]Æ6z~ZbZZzg¡¦6z~âœzVÐqÝH
Y@*ìX

c*̀Z�)̀Z�X¦ Bacter ia(1 tŠzZN)
ỒN)ÔzZu(Ô��³Z**]c*m@*]Ðx¹gppzZá

 f~§]ƒD	Ô ( u n i n c e l l u l a r ) q-ï~
Z’ZðY0+ZgBD	ÔZy» (Protozoa) (6,zIizZ 2)

Zzg Paramecium Vivax Ÿq-ï~ƒ@*ì}
 XÐUc*Ñhƒ@*ìÔ P . F a l c i p a r u m

tzZ],kÐ(,})Ãu (Ricketts ia) (g&»4k5é GHG 3)

(Chalmydia) (µzc* 4 Ùc*Ô) (Non-motile)
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ZA!*-S-»"Šg$ZEwYyCZì!



ªD7l̀Z�Ô��zZ],kÅ§b„ƒD	Ôp

zZ],kÆ',@Ùc*Å§bZK%(,JD	Xz){6,
6,Zy»ÃðZW, (Virus) „ZW,Z0+ZiƒC	ÔpzZ],k

7ƒ@*ìX

ZA!*-S-ÅZyÅ6ð‚|#Zzg§i»g
Æ_.¤/z\~ŠgzÈ~ÅYCìÔ‰�

 Ô]4¨é GEßZ7g4, ( P e n i c i l l i n s ) Ø

 jgzOß4,  Ô ( C e p h a l o s p o r i n s )

z){ÔXZA!*ÇÀÆ (Fluoroquinolones)

ƒÐ¬x¤/z7V~ÐZq-ØìX¼ZA

!*-S-̀Z�ÅZq-zWgfª¤/ZxtZzg¤/Zxµ

 B r o a d  ̀ZÝVÆÜs»x™C	ZzgZ7
)zWZm|(¹Y@* spectrum ant ib io t ics

~̀NñVÃg8-™Zy (stain) ìXZŠ!*CgùV
ÅÙ|#»x@{HY@*ìXZk§bgfYäÆˆ

(Gram Yc*Y*ÃWäzZá̀NñVÃ¤/Zxµ

ZzgucÃWäzZá̀NñVÃ¤/Zxt Positive)

¹Y@*ìXŠvZA!*-À (Gram Negative)

ÜsZq-c*ŠznÆÙc*ÆÜs»x™C	ZzgZ7
)özŠZm|(Æ**xÐY** Narrow spectrum

Y@*ìÔ��¼Šzu}nÆ**x]}6,zI
izZÔg&»4k5é GHGÔµzc*ÆÜsÌ»x™C	X

::::(Penicillins)ØØØØ
ZA!*-À»ƒŠ*F,+¤/z\

ìXØƒÐ¬Šgc*ÄÅYäzZàZA!*-S-
ìÔ&í0+ÐqÝHŠHåXØ̀Z�

ƒD	ÔT»Èì� (Bactericidal)¿
z{®t»!*)̄“WzZá̀Z�Ãn{™Šï	XZ#�

Šzu~nÅZA!*-S-̀Z�~ñ�Š6ðâŠzVÅ ic*Š{F,
w»]Ãps™ä»»x™C	ÔZk§bÐz{Z7Šz!*g{
aZƒäÐgzÇ	XTÆˆ„æZ¢š-ö

EGÂx!*¹®t6,
Æ‡.Þƒ0*@*ìXZk¤/z\ÅƒÐZëZA  ‡10*ä

Ô  Amoxicillin ZkÆ´z{  ìÔ PenicillinG !*-S-
 Ô FlucloxacillinÔCo-amoxiclav ÔAmpicillin

z){ÌÙ	X Phenoxymethylpenicillin

(Cephalosporins) ]]]]4444¨̈̈̈éééé GGGGEEEEßßßßZZZZ7777gggg4444,,,,
(ZA!*-S-	Ô�¤/ZxµZzg beta-lactam gCÉ45¼-ê GG

H
) ::::

¤/Zxt̀Z�Æ®-VÆ´`ÆaZEwƒC	
~Zy encephalitis Zzg meningitis XŠâ©ZzgZx}

ÔC e f a l e x i n ÔC e f a c l o r ÆZi}ò	X
ÔC e f i x i m e ÔC e f o x i t i n ÔC e f a z o l i n

z){ZÏ¤/z\»z Cefuroxime Ôe Ceftazidim

	X
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::::(Fluoroquinolones) jjjjggggzzzzÃÃÃÃeeeeßßßß4444,,,,
t̀Z�Ðâpf7Ét¡¦îg6,»g™Š{ZA

!*-S-	XtjgzÃeß4,Ô6,Zä¤/z7V
ÅãCŠ6,ÔzWZm|̀Z�¿ZŠzc*]	
�6z~îg6,Øc*]4¨é GEßZ7g4,Ð

07ƒD	XtA-VÆ$o-Bð
E
GEV

~„ƒD	ZzgZh§b_.[
ƒYD	X¬xîg6,Z#ti!*ãîg6,
ŠbYD	Âz{gÍVÆZ0+gŠZ4
ƒYD	Xt̀ZÝVÅF©VÆ
´z{gµ54k5é GHIGZzgZƒ‰**x]ÆÜs

Zk Tetracycline ÌZigŠ¿»bCÙ{™D	X
¤/z\Å�gŠzZìX

::::(Macrolides) ––––GGGGzzzzÑÑÑÑ[[[[++++iiii
ZA!*-S-ZŠzc*]»Zq-Z(¤/z{ì�Z

̀ZÃ®-VÆ´`ÆaZEwƒ@*ìX
ÔZzg c l a r i t h r o m y c i n ÔA z i t h r o m y c i n

z){Zk¤/z\ÅZëŠzZN	X�� erythromycin

¬xîg6,%*Ô‚Å‚QÔ²ÆzgxÔZzgN*îQ‰
®-VÆ´`ÆaZEwƒC	Xz{”V~¢Æ
)ë{®tZzg»yÆzgx~ÌZEwƒC	X

ZA!*-Ài0+ÏXäzZàZŠzc*]	ÔZka

7LYŠzÅÍ1Vó¹Y@*ìXZA!*-À»ZEw Z

™Dz‰Ü¬xZßwtì�oƒøáÆ%Zy»
ZEw:HYñXp¹ÐßvZ7ŠzZÅŠ»âV

Ðyh+™3**Ñzq™Šï	ÔX
ÐÃZ+}ÆOñvyZV**7,@*
ìXYV�Z7ZyÅ9pgZu»
Z0+Zi{7ƒ@*Ô¹ÐßvtŠzZN
Ö@~„3**ghŠï	Ôc*D

æ]J-3DgT	Xt!*]»°
6,.yÁì��ŠzZNZ[J-
ZK̈âVÅYyXg„‰z„Z[Zk
ÅYyÆn¹(,Zç{U*"$

ƒg„	XŠ*~¹‚g}ßvÜsZkzzÐhu
ƒYD	YèZyÆŸ6,ZA!*-S-ZŠzc*]ZW,Z0+Zi

7ƒ'X
ŒV6,ZëÎZwtì�Ÿ~ËÌFg~Å

zzÐÌzZÑZ$©5½jè
EE
GIE)®t(ËÌnÅZA!*-S-ŠzZ

Ð‡1~YV7ƒ0*@*?ZkÅzzZA!*-ÀZŠzc*]»
ìXZA!*-ÀÆic*Š{ZEw  ßZzg"Šg$ZEw

aZƒYCìT (Resistance) ÐŸ~'×ZØ
c*Qz{%n6,!*Ç"  ÆË~ZyŠzZƒV»ZW,Á

ZW,ƒYC	XZA!*-S-ZŠzc*]ÆÜs'×ZØZk
z‰ÜaZƒCìZ#Fg~Åzz“WzZá̀Z�c*"5¿.ç EGHc*
ZyZŠzc*]ÆÜspŠ~'×ZØaZ™fe	�´`

J]ñrþ³Š8

ZZZZAAAA!!!!****ÇÇÇÇSSSS----ZZZZŠŠŠŠzzzzcccc****]]]]»»»»¢¢¢¢zzzzgggg]]]]ÐÐÐÐiiiicccc****ŠŠŠŠ{{{{
cccc****ZZZZyyyyÆÆÆÆßßßßZZZZEEEEwwwwÐÐÐÐZZZZŠŠŠŠzzzzcccc****]]]]ÆÆÆÆÜÜÜÜssss
''''××××ZZZZØØØØggggppppppppzzzzZZZZááááÙÙÙÙcccc****ÃÃÃÃ¬¬¬¬xxxxîîîîgggg6666,,,,4444

»»»»********xxxxŠŠŠŠcccc****YYYY@@@@**** (Super Bugs)--------
ììììXXXX4444&&&&½½½½øøøøEEEE

YYYY
ÐÐÐÐƒƒƒƒÐÐÐÐiiiicccc****ŠŠŠŠ{{{{aaaaZZZZzzzzgggg////

gggg¦¦¦¦{{{{ZZZZ����ÛÛÛÛZZZZŠŠŠŠOOOOWWWW,,,,ƒƒƒƒDDDD				YYYYèèèèZZZZyyyy»»»»ææææZZZZ¢¢¢¢šššš----öööö
EEEEGGGG

ÂÂÂÂxxxxŠŠŠŠgggg}}}}$$$$zzzzggggƒƒƒƒ@@@@****ììììXXXX
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ÆaZEwƒC	XZq-Y,̂}Æ_.Üs
-g8-2~ZA!*-S-ZŠzc*]ÆÜs'×ZØaZ™

hezZá"5¿.ç EGHc*ÅzzÐ‚Ñ:ÞDÙZgZ�ÛZŠhuƒ
YD	X¬@ZŠZg{¡)eÚZÝZz(Æ_.Š*½

ÑÄZ�ÛZŠÉpy)iCÙ(ª 7 0 ~CÙ‚w
Åzz (Septicaemia)

]454o-.5é F
HGGG

ÐhuƒYD	XZ¤/ëÜs
yz*yÅ!*]™,ÂCÙ‚wZn

aÜs 58,000 Æ®-V~2
ZkzzÐ%YD	YèZyÆ

ÃËZA ( in fec t ion)  ®t

!*-S-Æfg)Nzw7HYeX
ZA!*ÇS-ZŠzc*]»¢zg]Ðic*Š{
c*ZyÆßZEwÐZŠzc*]ÆÜs
'×ZØgppzZáÙc*Ã¬xîg6,4

»**xŠc*Y@* (Super Bugs)--

ìX4&½øE
Y

ÐƒÐic*Š{aZzg/g¦{Z�ÛZŠOW,ƒD
	YèZy»æZ¢š-ö

EGÂxŠg}$zgƒ@*ìXc.ç NF--Z
$©5½jè
EE
GIE

~K!ÔN*"3¨é JGEàZzgÎiZuÜFg-VÅZZŠzc*]Æ
Üs'×ZØgppzZàZlx�áï	�CÙ‚wÑÅVZ�ÛZŠÅ
h•Åzzk�	X¬@?̀h+}Ñ$h4ï EGH~�áùƒä
zZàZq-ïÆ_.4--ÐƒäzZáçZ]~

ÚZŸ†ƒg;ìXFg-VÐXƒÆnẑs¿

ÆZq-@*i{ (ECDC) Zq--g8ZŠZg}LZ~Ïe~Ïó
_¬Æ_.Z+Fgc*VÔXÆÜsZA!*-S-

ÐÚ 2007 ZŠzc*]»g¤/U*"$7ƒ'ZyÅ®ZŠÍ
(,|g„ìT²?~Zy"5¿.ç EGHc*ä½âæDÙZgZ�ÛZŠÅ
Yyà¶X

',¤6ÆZq-¸ŒÛ̀h+}
',ß̀9Ws®Ó41¹ÿ G

E
ÃgâÃßY~

�áùZq-g7g^Æ_.yz*ã
!*iZgzV~ZA!*-S-ÅW‚ãÐ
Šø7!„ZA!*ÇS-'×ZØÆ
ç5]~ZŸ†ÅZq-ãCŠ~zz
ìXyz*yŠ*~ƒÐic*Š{
ZA!*-S-ZŠzc*]ZEw™äzZÑ

oì˜V©à4,!i»xZzgzZ],w
ggT~ZA!*-S-ZŠzc*]»Ãð

gzw7ìZk~ÌtZŠzc*]Š~YC	XßyZzgE
ª0*õ‚wÆ 2012Ð2007 -Eg;ä é

²?ÆŠzgZyyz*y~ZA!*-ÀÅ�Ûz|#~
ZŸ†Æe~Zq-uz}HåT~¹Ð
ç**uZÏÃ]‚tWñXZzwÂt�Zy0*õ‚ßV

‚ZŸ† 26 ~Ôo~ZA!*ÇS-Å�Ûz|#~
ƒŠHXZkÐÌic*Š{ª]Z0!*]t¶�o~

J]ñrŠ8

¬¬¬¬@@@@????`̀̀̀hhhh++++}}}}ÑÑÑÑ$$$$hhhh4444ïïïï EEEE
GGGGHHHH~~~~����ááááùùùùƒƒƒƒääää

zzzzZZZZààààZZZZqqqq----ïïïïÆÆÆÆ____....4444--------ÐÐÐÐƒƒƒƒääää
zzzzZZZZááááççççZZZZ]]]]~~~~ÚÚÚÚZZZZŸŸŸŸ††††ƒƒƒƒgggg;;;;ììììXXXX
FFFFgggg----VVVVÐÐÐÐXXXXƒƒƒƒÆÆÆÆnnnn̂^̂̂zzzzssss¿¿¿¿ZZZZqqqq----

ÆÆÆÆ(ECDC) ----gggg8888ZZZZŠŠŠŠZZZZgggg}}}}LLLLZZZZ~~~~ÏÏÏÏeeee~~~~ÏÏÏÏóóóó
ZZZZqqqq----@@@@****iiii{{{{____¬¬¬¬ÆÆÆÆ____....ZZZZ++++FFFFggggcccc****VVVVÔÔÔÔ
XXXXÆÆÆÆÜÜÜÜssssZZZZAAAA!!!!****----SSSS----ZZZZŠŠŠŠzzzzcccc****]]]]»»»»gggg¤¤¤¤////

ÐÐÐÐ2007 UUUU****""""$$$$7777ƒƒƒƒ''''ZZZZyyyyÅÅÅÅ®®®®ZZZZŠŠŠŠÍÍÍÍ
ÚÚÚÚ((((,,,,||||gggg„„„„ììììXXXX



i%} (FDC) �Ûz|#ƒäzZàZA!*-S-Zpe~Ï
)ªZ+ŠzZ�FŠzZƒV»%“ƒCì(Å¯ðYC
	XÃ¯äÆnu»g~ZågKLLWnwegv

ZœgiNzwWgkH,̂cóóÐZYi]J-7àYCX
Ÿ~ZA!*-S-Å'×ZØÃÁ
™äÆnZpe~ÏÃgñá
6,µƒðZŠzc*]6,Š*Æic*Š{F,
˜´~0*È~¬Z+ƒ_ìp

¹‚g~ÎZŅ̃Zò|Vøg}
o~¯ËpsÆZyÃ»g™Æ
!*iZg~�Ûz|#™g„	X

ZA!*-S-ZŠzc*]Ð'×ZØÅZq-Zëzz
øg}3âV~7ß~ZzgÍ“»(,kƒZZEwÌ
ìXYâgzVÆ6,z”Åâ8-ÅzzÐYâgzVÃZA

!*-ÀŠ~Yg„	XZq-ï~Cc*ŠHì�ÁZzg
ŠgxãWæãzZá˜´~YâgzVÆ6,z”Å(,f
ƒðâ8-Æ7ÃYâgzVÃZA!*-S-ZŠzc*]Š~YC
	@*�aZzZg~ZŸ†ƒÔZzgz{ic*Š{¡qŠ3ð

~Ô~~ÅˆZq-£òï~ 2019 Š,X#
Z7ß~Š»âVÐ¦K‰ 12 ZÏsƒZ�~~

÷Æ®ÆÍ“ZzgZ&+zV~ZA!*ÇS-'×ZØ0*ð
ˆXZkï~‚>8**òÙc*Æ%âV»Š/HŠH

�Š*½~ZEwƒäzZàic*Š{F,ZA!*-ÀÆ
Üs'×Z30`	X¬xZA!*-S-~Zñ±k5ÒèGEÔ
Zm,pzâ$jè

J
EÔ_2.çGFzj±h4èGEÔ]4¬.ç GEHc*ãyÔ³gZ!©545½ð

E
GEGwÔ

Zgpzâ$jè
J
EÔ8545é EGEHâ&4jè

JGEÔCzj±h4èGEÔ**>z̄g†íZzg
6Z‚$¹Ó4è

J
GEz){�áï	XZkïÆ_.ÁZzgá‰

WæãzZá˜´~Í“Åâ8-
!~Ð(,|g„ìÔ‚B„YâgzV
ÐµpgZu~ZA!*ÇS-'×ZØ»
XÌìXpZk6,ÃðÂz7Š}
g;XW\ÃtYy™ª]ƒÏ�Zy

kHic*Š{ 3 YâgZK̈âVÆ£« ŠâV
ZA!*ÇS-3gì	X_·Æ%œ/~'gZâá$

Æ2018 Zzg 2000 **gZÑä¹�ïÐØ`ì�
ŠgxyÔ3äzZáYâgzV~0*ñYäzZá

ZØÅlZg %·]~ZA!*-S-'× Antimicrobial

‚Ðic*Š{¶X 50

âCÙ+»Iì�tßg�wzp‚bÅŠ*
~ƒäzZàF,¹ÃŠz!*g{Ð({Šzg~Š‡Š}ÏÔ
˜VçÒ%*»:L“WzZá̀Z�6,Ì‡10*ä~
**»xƒYNÐXŠ~Š*Æ̃´{m™yz0*u
~eZËzVÅY+$ÐZ%ZnÅøáK%%!Ã
c*]?m,™Š~YC	ÔZ%OZŠZg}Ïe~Ï ZŠz

‚ŠzZN%Ë 50 Æ_.yz*y~½ã (CDC)
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¢zg]ÆŠ~YC	XZA!*-S-ÆZEw~ZŸ†
W`¬@îg6,¡÷»!*)̄0[ìÔeZËzVÅY+$

ÐFg-VÐÖ~Ñ6,zZðÆË~ÔUc*Ôe"5Àö GE
Y

Ô

Š„ÔÆ{Ôzgx®ÔWÕVÔùÔ‚÷Ô¢ZzgpyÅ
ZFg-V~ZA!*-S-ZŠzc*]ÆZEw~¡÷
**uZŸ†ƒg;ìX‰‰%!Zy
ZA!*ÇS-ZŠzc*]»ZEw™@*Y@*

ìÔtZŠzc*])ñW,ƒCYC	Zk
ßg�wÐÖÆnçÒ
%ÉVÃ'×h+ZA!*-S-ZŠzc*]?m,
™DgT	X
¸zzì�¼²?I¬@ZŠZg{
¡äÓxZA!*-ÀÃ&i%zV
~„™ä»ZëZŠZxZVc*åXªi%{

�!*iZg~W‚ãÐŠø7[  ì (Access) Z&½h4ø GG

ZA!*-À	Zy»vy¹Áƒ@*ìÔŠzuZi%{zZa
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ìT~z{ZA!*-S-ZŠzc*] (Reserve) gm,gz
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Ãðeg{:ƒÔXÃÜshw~„ZEwHYYì
XZkŠgzÈ~»Ñ9Z$©5½jè
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~2012 (,fƒð6,.ãÃ»™äÆnÃ�áVìX
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tÌ�Z¤/ÃðvWnwegvNz°Å
ZYi]Æ%ŠzZ»g™CìÔÂZk

2014 ÆÜs»ggzZðÅYñÏX
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Zpe~ÏZŠzc*]Æ 6 0 0 0

ÃgñáÅYõÅZzgZkg7g^Å
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�XÂŠzu~§sCÙœ-$5¥â]»Zq-c[

Wg;ìXCÙœ5Ô5ZXŠZ]äZK̈ãi0+ÏÃ’™1

ìXQgŠz»õgz{ì	LLÒ~¼AŠ3**óópZÚ,M

ÅF,¹Å$+zªW`ëLÒ~Š*óŠNgì�Xë

äyz*yÅ@*gõ~7,Jå	Â**òZq-!*Šá{å

X�‚g~gÎ»qwZq-\!)YÄW(~ŠNYåZzg

Zk\!)YxèW(Å$+zª‚g~Š*~ƒäzZá

qŠU*]ZzgzZu]Ð!*¸gLåX–wá²C

áWñ!*iZgÐ¤/I^ŠH

YxèWÐ÷ZYxè\wZYì

pW`Z�g¯̂yZkÂ!*Šá{Æ\!)Yxè

W(»�ŠwÃWg;ìXW`�âŠ~F,¹ƒðìXZk»

Ûœ~Ië¦gÌ7™Mh¸XZq-œ~Š*Æ

Zq-Ãä~Zq-zZ§gzúƒ@*ìÂŠzu}œ~Zk

zZ§ÅZ:q‚g~Š*~’YCìXZÚ,MÅ$+zª

:ÜsñZ&CÂx~Zz!F,¹ƒðìÉi0+ÏÆ

Óx%Y]~ÌZz!p´Vgzúƒð�XZ[

ZÚ,MÆ%i0+ÏZŠðg~ÃWg„ìXi0+Ï»CÙ%ZÚ

,MÐ%1oƒäÐ˜VyÆCÙ»xƒg;
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ìX™g@Ãœ1]qÝƒð	Xz	ZÚ,MÆ%
i0+Ï*Zg**õwÃWg;ìXZå,œ~ÅƒZëŠ+
ZÎgÂ(ßYì�TäZK̈ãi0+Ï6,ZLZûZzg

�}Ýl%A$G	X�áh+¸zzì�4*Ãg^
äZÚ,MÃà-VÆãCŠ~h~ÑgHìXÉZkÆ
zWF,|x~ZÚ,MÃLëÆhóÐ%1oHŠHìX
Z’ùMMZÚ,M»ZEwÜsZ:¬]Æ”wZzg�â]
ÅF,−J-özŠåXpZå,œ~~�p´Vgzú
ƒð	XZy~ZÚ,MÅg‚ðCÙyÉCÙ�ÛŠJ-ƒ̂ì
Xñ!*LeZN*»ƒäÆˆZK̈yZLW\ÃŠ*ÐZµ

Ck™g;ìXZkZÎgÂ(ßYÆŠzg~CÙœ
¥â]»�c[Wg;ìXZ[™gsÅtf)ŠZg~k�

ì�z{Zk¥â]Æc[Ð»gWæ¥â]ÃqÝ
™áZzgZg¥â]ÃŸù™Š}XZkÆnZÚ,M
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I
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pV~x™Z¤/ÍÉ»–gZáÂeì�ÍÉZÐ)
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ZK̈ãi0+Ï~ÍÉuaZ”»ZEwZq-ãCŠ~¢zg]
Å§b0ŠHìXWyÑí(¯°ÔWyÑí)ZÚ,M
Ð(ËÌ%Å¥â]ÔZ¶gZ]»_·Ô&VÅæŠ
ÐgZ3ÅˆlÔÍÉ¯IiÔZzgÍÉóZzgZ~»%kz)
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Ð)“» ChatGPT ÍÉÃW`ZzgZq-uaZ”
‚oìX

J]ñrþ³Š8



  2023 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz 20

Y;VXX!e´Š*Æ�zyuaZ”Åw

Ð�gÍÉÆ¼»ZzgZq-uaZ”LL83ï FGHY8
ZyŠâVâ�ZâVZzgZÚ,MÆic*Š{ (ChatGPT) Kóó

F,™g@ÆZEw~W[ìX¹Á²?~
=wƒg;ìX@*ëik,Ã*y~ZkÅ ChatGPT

ZÌZzgS:]»Y,̂{1YñÇX
Ð G P T Ð%ZŠì!*]™**X² C h a t

XGenerative Pre Traindtransformer %ZŠ
Sk§bSkuaZ”Ã¬ÐR,hHY@*ìXZzgZ#Ã
ð™gsZkuaZ”Æfg=Ãð¥â]ÔzZu]ÔZzg
)b»iŠgc*Ä™@*ìÂz{ZkÎZwÆ0Zk~
ñ�ŠeZN*Ã„Zh+6,7™@*ìXZkuaZ”ÃZz6

vä”gs™zZc*ìZzgJŠc OPENAI Z}Wð
ÐtúZxÆZEwÆnŠø7[HŠH 2 0 2 2

uaZ”ÆW¸iÆZ0+gzyZq-ß ChatGPTì
½"5é GEMMŠkÑÄ™g@äZk»gZ™zZc*ìX²Zq-

ÑÄÐiZZ+™g@äZkÃgZ™zZ1ì 20 ¹~
X@*ëZkÅZâic*Š{=qÐZ(Ckƒ@*ì�

» Google uaZ”wŒÛd$~ ChatGPT

�ŠwƒÇXZzgZkv~I¶Æu',Z{ZÞyâ‹Æ
øwZ‚ÅzJµVSuéMMâMz‚Åz){ä

»§i»gtì� ChatGPT Ìuât»g~ÅìX
ƒÐ¬SkuaZ”ÐZ.Š}ÆnƒÐ

zd$ OPENAI.COM ¬ÛR,Zzg~N*\~
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Z~éMZðe~c*ñ!*L�ŠbƒÇXZkzd$‚"3ïJGH~

Ô™Š{ÓxãCŠ~¥â]Å{:6,~™äÆˆ
™gsÆŠ�‰�6,ZzK8WñÇXZzK8ÃŠg`
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ChatGPT gzZ:HYñÇXZk„ÃÀ™äÆˆ
»£Zz6ƒÇXZkuaZ”Æ−z~Zq-ua!*g
ÃWñÇXZkua!*g~™gsÃŠg»g¥â]Ð0
ÎZw™ä6,n¥â]ÃWNÏX

A b o u t VwÆîg6,Z¤/Ãð™gs
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Ë:gc*„ÅúÐ00*õDÙZgZÖp6,Œ

¥â]]k~Šø7[ƒYNÏX²Z¤/¸ÎZwë
ÍÉ6,™,ÂÍÉ6,ZkñçqÐ0¥â]Wä

‚!ÃWNÐ / ÆOñZkÅ¥â]6,FFF„

X‰zÅbc*ZzgŠv‚"3ïJGH6,Ë:ÅúÐ0�ñZŠ
ìz{åÃWñÇXZ[™gsÃQZKIh+{‚"3ïJGH6,

~ChatGPT À™ä6,Šg»gñZŠÃWñÇX²
Z(7ìX™gs�Xc*¥â]Šgc*Ä™@*ìXZÏ

™gsÃ7 C h a t G P T ¥â] / »gZ„�Z[
¥â]ÃŠgc*Ä™ / ™}Ç1™gsÃËÎZwc*X

äÆnZôm,~i!*y~ZAÅ!VÐ0*u

J]ñrþ³Š8
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N*–™**ƒÇXZ¤/ÎZw~tƒYñÂZk»�Z[Ì
ßWñÇÉZÏ¼ÅŠzu~¥â]�ÛZëÅYNÏX
²ÍÉ~Z(7ìXÍÉ6,Z¤/Ãð™gsË¥â]
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¡¦f;-$ÅãCŠ6,»x™@*ìXzZãgì�t™g@
ÆZq-ZK̈ã^gŠÅ§b»x™@*ìXZ¤/™gs

6,Zq-ÎZw™@*ìÂZk»�Z[Š¶Æ ChatGPT

ZwHƒÇXZkÅ¥â]Ì�ÛZë ‚B‚B™gs»Z†Î
™Š}ÇXZk§bÅ¡¦f;-$ÅãCŠ6,»x™@*ìXW`
FRD|VÔ{�zu»g~¸xñƒñ"5½ø E

E
Ô(Ô
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uaZ”Åð»gìäZ´yH ChatGPT v�
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»g7HŠHìXZ¤/Ãðñ!*LZx$Zk**xÐñ�ŠƒÂ
z{PƒÇX¾qwe^Y8KZq-*uaZ”ì�
ZLºmZ0+Zi~»x™@*ìXptw~ÍÉÅ
§bj7ƒÇXÉZkÆ™g@Ð©à:Ì
zßwÅY$ËìX

                   

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~
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Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX
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Ñiò	XqnúgÂVÅ¡Å™«Zzg<Å!*6ÏÆ

a**¦/k,2�ZâVZzg1hðVÆ»ÃÂZ**gppÆa
¹¢zg~	X!*ŠZxÓxZ,§]jZbZYÐ½7gì

!*ŠZx

gZ”@Ô5Š‹ ‰^ñß‹Ò1�Û^…æ7‰1
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�ŸÅ›zú~Zë™ŠZgZŠZ™D	X!*ŠZxÆÚ
ZEwÐFg-VÆ£¨~̧]æZf(,fìXT
ÅzzÐšËFg~Zzg6,.ãÆ8/J-¡z¬sÆ
‚Bg‚ðƒ$ËìX

!*ŠZxc*¤/~!*ŠZx : ¬xû**x
Almond : Z‹**x

Amygdalus : m@*C**x
      Communis

Prunus Amygdal   

Rosaceae : {0+Zã**x
zZ@*ŠJ : ©]
ßiZ : ²!
zZeZxÃK : î

!*ŠZñ : M
!*ŠZx       : ic*Š{F,i!*âV~

ââââˆ̂̂̂::::
!*ŠZxÆŠg|#ÅZÝYñaZöf!Z¨ìp

Z[-g\ZzgZ�Ûi~Ì{]0*c*Y@*ìXZjjîyZzg
Zk,ZyÌ!*ŠZxÆa�g̃´	XZyÆ´z{û¯g*
ZzgW7´~Ì0*ñYD	yz*yÆ¼Q}
´̧V~!*ŠZxÆ!*¸]	pic*Š{F,¢zg]ŠgWæÐ„
7g~ÅYCìX

!*ŠZx»7ŠZWhzÐMPƒ@*ìXŒVJ-�¬xWŠòÃ
Whz~ZzgZk~�Ût™**ÌÂìXVÔYwZzgí

ÌWhzÐx/ƒD	XYwpzg]ƒD	Zk
apzgCÆaÌZkÆŠg|#ÎŠ�YD	X
†g~Æ¹~5iCVWäÐI„Šg|#p̈YßV
Ð−YD	Xš/z}!*ŠZxÆYwCg8-ÆƒD
	XYßVÐ−}Šg|#Z,”	‰',sÐer
ƒVXiCVŠZ…ŠZgƒC	XV�ápV~”	ZzgWhz
Å§bƒD	XV3äÑë7ƒDZzgÕ6,O
YD	XZ0+gÐ!*ŠZx»ÅŠ3ðŠêìX

!*ŠZx{Zzgš/z}ÂƒD„	ZkÆ´z{{~
ÌF9ƒC	X¼»Å¹!*gq-ƒ@*ìZzgZ¹

‰^ñß‹Ò1�Û^…æ7‰1
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»½~!*ŠZxë	XZgŠyZzgZÜÐŠgWæ!*ŠZxZhnÆ
âäYD	Xgzµ>™äÆÑ~»xWäzZá
!*ŠZxñLÍwZzggLƒD	Xš/z}!*ŠZñV»Üs
%„ïÑY@*ì�Z¢~Z%Zn~»xW@*ìX
'×Z`:¤/xzF,

ZZZZddddwwwwzzzzZZZZEEEEwwww
6�¬f™ƒ[ìX!*ŠZxZq-åN*7-ìZk

aZkÆZEwZzḡZZ+»ŠZ],{Ì¹zWìXZkÃŠâr
Å$zg~ÔÓCðÅ$zg~ÔŠZEŠgŠÔqCÅ$zg~ÔÈw»
(,|Y**Ô4,!i»xÔ3´ÔHÔü!*{Ồc*yÔÒ]Zóx
z){~Šzu~ZŠztÆ_Z{Šc*Y@*ìXñN*0*Ñ@*ìŸÃ�Û/
™@*ìX{àùZ!!*ŠZxÃ73**e’Éðh~ì
¢zg5he’ZkÐizŠÇƒY@*ìX!*ŠZx»ZEw

âÊ-BðGE1Zzg†y~ÌÆìYètZ¡[Ã̧]¿ìX

wwwwkkkk,,,,{{{{!!!!****ŠŠŠŠZZZZxxxx
twk,{¬xKã$zg~ZzgŠârÅ$zg~ÃŠzg™@*

ìXf‚zqCZzģ]Ã(,J@*ìX̧]!*{Ã̧~™@*ìX
âœ{Â6ÃaZ™@*ìX

Ó#ÖyÆLLpgŠãZâY~5z^Ågzuåxóó
YÆ‡âyÆ!gzµ!*ŠZx~qgzfsÌ]»ƒ**
Ñiòì:

ÆŠgxyƒ** 54D57 çN*k,zgeÁ¢aÅ**\:
ŠgzwZg]6,e’X 40°C

ÆŠgxy 196D195 Ó
"3©5»4jè
EGEGGIE:

(@*\ Saponification)
ÆŠgxy 180D90 (**\: lodine W-e+)
Ðic*Š{:ƒ 60 »C

"5Ô.ç EGG»±)R,sK:
#--.ç
HGF$Z$h45ë GHGZŒ§i(

FFFF,,,,IIII
7 °ŠỐÕ@ïÑƒZ 7 °ŠÐƒñX»à%a 9 g!*ŠZx

¤/ZxÔg%ìg+):Í}ZzgÇ~ÆA 5 °ŠÔg%—z
¤/ZxXZyƒ 5 ¤/ZxZzgÎ6 5 ¤/ZxÔ%ík 5 ¥Õ@(

ZâYÃðh}0*ãÆ_Z{$½göc*¤/Zðg~51YñZzg
¤/ñV~]Zzg0*ãÆ_Z{Ñ"$Å§bZEw™Mh
	ZzguŠ-V~ðh}ÐŠ+âÐ‰g™¤/x¤/x
æz[Å§b\YYìX
!*ŠZx¹‚g}¶V~Šzu~ZŠztÆ_Z{¥Zzg

‰^ñß‹Ò1�Û^…æ7‰1

Stamp



W-gzh+~ZEwKYD	X�g%·]~¶t
]4k5é FGVÔ¶t!*ŠZxÔb[LZzgb[Rz){�áï	X

!*ŠZx»V3äÑë7ƒ@*XÜs!*ŠZx»Õ@TÃ
¤/~!*ŠZxë	ÔZEw~Ñc*Y@*ìX¤/~ÆZz6,�J
Åƒ@*ìZkÃ°™ZkÅgZÄZ«V~ZEwƒC
ìX½»ÇhJ��á0+{Z™*¯ä~»xW@*ìX

µµµµZZZZWWWW,,,,ZZZZ]]]]
!*ŠZx~µZW,Z]!*Ç7	XÜsðhZ‡*ì
ZkaZq-!*g~ic*Š{!*ŠZx73äeÂXgKZÑG

ÆŠZäZzgìÇ™ä~çzyƒD	X
°ŠJ- 11Ð7 pgZu:g)¤/~(!*ŠZx

ggggzzzzµµµµ!!!!****ŠŠŠŠZZZZxxxx
iâUŠ*Ð!*ŠZxÅZÌ»:LZk~ñ�ŠZ
ÃZ+{qZbZYÂ	„pZÝzzZkÆZ0+g»gzµìX
gzµ!*ŠZx��ZK̈ã¢ÆaZq-¹„Æ½ZìÔ
œ-VÐZEwƒg;ìXÎÛ,œ~{~ÆZ‹âCÙ

**iuTßÍVÆn}Zzg '' m@*]ÞZge»¸wì�
;ðVÃgzµ!*ŠZx3,x5ìZzg™s_Z™@*ìZzgn}Ð
'²VÆŠ™3ðEOVÃŠzg™@*ìXt!*]@*gõÐZh§b
U*"$ì�Z

#-£4ø
GGE

Zzggzx~úg'aŠð,œ~{~~
Z‚ÛZöŒÆ¶V~!*ŠZxW`Ðic*Š{ZEw™C‰X

gzµ!*ŠZxŠzn»ƒ@*ìXZq-è,ZzgŠzuZŠXZk»
ÈtƒZ�!*ŠZxÅÌŠz9ƒC	XZq-è,

)Û(ZzgŠzuZŠ)š/zZ(XŠzâV»m@*C**xZq-„ìXz{
XpZÏ**xÐŠz9½ Prunus Amygdalusì

¹ Amygdalus Dulces YC	Xè,!*ŠZxÅnÃ
¹Y@* Amygdalus Amares Y@*ìXZzgŠnÃ

ìXè,!*ŠZxÆŠg|#WJŠkÅEƒD	ÔYw
uqâbƒCìXíEEe&+~Ða}ƒñZzg
ŠgxyÐah}ƒD	XZyÆ)g}Š0+Z:ŠZgƒD
	XYwCƒD	ZzgZy6,uc

9Ÿ5454è
FGEHGúc*VƒC

	Xš/z}!*ŠZxÆŠg|#Ìè,!*ŠxÅ§b„ƒD
	1ZkÆígLƒD	Xg8-uqâbƒ@*ìX
YwuqâbCZzgV!*Ç!*ŠZxè,Å§b1¼gN*
ZzgfgZahZƒ@*ìX

ggggzzzzµµµµ!!!!****ŠŠŠŠZZZZxxxxèèèè,,,,
gzµ!*ŠZxè,~½ãz{ƒpZmÂ	„�g
!*ŠZx~ƒD	XZkÆ´z{t¢~¶V~¹ic*Š{
ZEwƒ@*ìXZ¤/ŠzŠ|~eZw™\YñÂüŠâr~
ÃZ+{qìZzg$+yÃ�Û/™@*ìX¤‰ÜŠêìZzg¢o¯@*

ìX
(ÚƒC Demulcent gzµ!*ŠZx~$Ò‹ý)

ìX-**ã¥Æ_.tÇhSZÜoÃ‹Zzg3,x™ÆŠ«
¹Y@*ìXÀ Soothing ™@*ìXZôm,~~ZkÃ

5™ŸÆZ0+gzãç5]ÃŠgCîg6,4™ä~æŠŠê
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ìX-**ã¥Æ_.t$Ó45éGE],pZmg‚rìªù
Ã3,x™ÆZY"$Ñä~æŠ™@*ìXgzµ!*ŠZxè,Å
ƒÐ(,~S¤ì%qTÃZôm,~~Z_àZ•M

(ë	XZknÅŠzZN!*CÙ~¢Ã3,x Emollient)
™ÆZĶ]wZg]zgî"$Æ!*)̄¢Ã3,xZzg)â]Ã
�ÛZc™Æ¢Ã5i0+ÏjŠî	XZÏagzµ!*ŠZxÃÃ®
™*Ô3,$k5ë GIEY™*ZzgZZlxÅ™_V~"Z•ZEw
HY@*ìXZk~%¥Ì]Ì0*ðYC	Yèt

ªSkin Tonic Z¡IYÃF,~¿ìXZÏzzÐZkÃ
3w»I7-Ì¹Y@*ìXZ4ãCŠ~Ì]ÅzzÐ‚ây

(Æ´z{ÌZkÆ¹Ð Cosmet ics WgZö)
ZEw	Xtâ×Æa¹„{m—ìXZgzâêZ8

(ª´`&+g=pÒZzg)`êZ8 Aromatherapy)
(ª´`&+g=â×~Ë Massage Therapy)

Ìq~5™ZÐZEwHY@*ìXâ×™ä6,]V
ÆŠgŠZzg1ÃgZs#ŠêìXn}Zzg¢Ã5@*iÏŠê
ìXILƒñúV)+V(Å%#Ö™@*ìXZÏa
åZ\Z@*gäZzgn}Åâ×Æ»xW@*ìX¢ÆZ0+g
¼ŠgC%ƒD	�¢ÅZh‚|#Ã¯ñgpp~
çzyƒD	XÎg`ÅÓi]Ðøg~¢ÚYC
ìXgzµ!*ŠZxè,Îg`Åµ™âVÐøg~¢Å
™«™@*ìXt¤/Š}Åß~~ÌÃZ+{qU*"$ƒ@*

(Åïì�gzµ!*ŠZxè,CÙn Gerard ìXÞZge)

(Colic ÆŠgŠZzg1~úŠêìXtùÆŠgŠ)
(~Ì»xW@*ìX Pleurisy Zzgµ}ÅGÆzgx)

;ðVÃ5ì™@*ìZzgn}6,V'²VÆ$+úŠZ̈VÃ
(qì�gzµ Culpepper S@*ìX‚0ZV®Ó42.ç FGF)

!*ŠZxè,ZzgŠŠzâV„¢Ã™s™D	XBÆŠgŠÃ
Ç™D	XL0*ƒegÔ†[²tZzgCñxÆ_Z{�{
nÅ™*¯Mh	X

Z¤/Šâr~.ƒ̂ƒÔÁ‹ðŠ¶Îƒ»âV~
�áN�áNÅWzZi,WCƒVÔqC$zgƒ[ƒÂZyƒ
úZgnÆagzµ!*ŠZxZdŠgzÅZÔŠzZìXZkÐgZ]

¤/Zx 12 ¤/ZxÐ 3 ~ÎDz‰Üu6,â×ÅYñZzg
J-ŠzŠ|~5™\YñÂZ¶KYZvPgziÆZEwÐ
{§pZ{ÃZ+{ƒÇXË-**ã¥Æ_.Zq-Šgz¤/xZzg
Zq-ŠgzF,ƒ@*ìX

gzµ!*ŠZx~g!*ŠZxÅÑºmpÒƒC 1111ZZZZzzzzgggg''''××××{{{{::::
ìZzg'×{pÎZgÎ0+Jƒ@*ìX

‚~½ã)²wÔ…ZpÔ 95 ZÔ ZZZZ++++CCCCÕÕÕÕääää
EEEE

wwww::::
(Zzg45¾æ XGE+ Benzene ³gzÃgxZzgðz@Zp\+)

(~iƒY@*ìX Hexane)
0.918 Zzg 0.911 Šgzv¤/i+6, 20 zzzziiiiyyyy°°°°BBBB{{{{::::

ÆŠgxyƒ@*ìX

5555zzzzIIIIzzzzVVVVÅÅÅÅYYYYõõõõ::::
½ãÓxÎVÆ£«~gzµ!*ŠZxÅúc*V

‰^ñß‹Ò1�Û^…æ7‰1
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Šgzv¤/i+6,&]J-gpp6,Ì 10 S¤tì�t
ŠgzJ-QZ™ä6,Ì 18 (wqª~',ŒÛZggLìXt

ß7ƒ@*XÜsWhzZzgp!*ãÆ¤/~Æ%~Zk§b
Å{¤0*ðYCìX

‚J-Whzc* 5 WWWWhhhhzzzzZZZZzzzzggggpppp!!!!****ããããÅÅÅÅ¤¤¤¤////~~~~ÆÆÆÆ%%%%ÅÅÅÅ5555zzzz^̂̂̂::::
p!*ãÅ¤/~Æ%Å5z^ÅÙ|#qgzfs§iÐ
ƒ$Ëì:

ËguZŒ)!Z[nQ(ÔA/**>uZŒ

)Š{ã!Z[Øg{(Zzg0*ã)ÐV',Z',ziy(Æ@*i{»g™Š{
B{%Æ‚B5™Zq-4J- 5 ²wÆZq-BßÃ

!~Ðhc*YñZzgZkÃhDz‰ÜZôogO�t¤/x:
ƒä0*ñXZ(™äÐCWö{qÝƒÇXZkC

4Æˆ†!g8-ªCÙ7ƒ**e’Xp!*ã 15 Wö{~
Å¤/~»%�Z†!g8-ŠêìX

ññññ8888----̂̂̂̂ÆÆÆÆ%%%%ÅÅÅÅ5555zzzz^̂̂̂::::
Ù|#KYäzZÑ%Zq-B{gKÜZk~³

B{Æ 5 (ËÆZÔ7N*lÆ 1.5N **gR) 1.5

(Æ!Šk Reflex Condenser ‚Bgy$½iýI)
0.8 B{Zzg 50 ‚~ZÔÆ 70 4J-�lŠ,XZzg

B{;àgz³guZŒ)!Z[#(5NZzgqÝ”{
²w~êâ¢ae1™Î@*ghDƒñZk§bQZ™,
�ŠgzwZg]°4½ãZq-Šgzv¤/i+ÅgëgÐQQ
YñXZ¤/gzµ!*ŠZx~ñ8-̂Æ%Å5z^:ƒÂZk

Šgzv¤/i+Ð—F,wZg]6,Ën» 4 §i6,QZ™ä6,
ÁgaZ7ƒ@*X

´́́́ááááÆÆÆÆ%%%%ÅÅÅÅ5555zzzz^̂̂̂::::
B{RözZà¢o±k[~eJð 15 ÁZiÁ

B{gzµ!*ŠZxZzgeJðB{ZâbZÔZzgnQ»²w
B{²w~Zq-¤/Zx 100 )Úƒ»g0eZðÏàÆ

B{á™5NZzg±k[Ã 2.5 F,ÂL”{nQ(
»guÎ™¢ïÐÈ™Š,XZkÆˆZkÃZq-äð
MðJ-Åsƒñ0*ã~gOXM4J-Zk~†!
c*ucg8-%ŠZg7ƒ**e’X

ŒŒŒŒVVVVÆÆÆÆ%%%%ÅÅÅÅ5555zzzz^̂̂̂::::
B{Æ‚B;àgz 2 ±k[~gzµ!*ŠZxÆ

B{²w~Zq- 100 ³guZŒ~]Æ²w)Úƒ
¤/Zx](»Zq-B{á™p[hNZzg0*õ4Æa
gÄgh,X!Z!R6,†!g8-7ƒ**e’ZzgZ¤/¼†!
g8-%ŠZgÌƒYñÂZÐZkg8-Ðic*Š{�Z7ƒ**
e’X�Zk±Ã]Æ%ŠCÙZäÐqÝƒ@*ìX

6666ðððð‹‹‹‹tttt::::
(ÅlZg½ã Fixed Oil !*ŠZx¤/~~gzµ¢)

Ô5% Ô¤] 10% Ô]24%(Protein ÔñZŠÄA.0îG) 52%

4% (½ã Vitamin Zzg§&) 4%(Starch ¶K3)
fsÚƒ  (~qgz Fixed Oil ƒD	Xgzµ¢)

ƒ@*ìX
7.7D8.8 Àd-BðGFg"5å GHHZŒ

(Total Saturated Acid)

‰^ñß‹Ò1�Û^…æ7‰1
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64.5D65.8 ÀñâZ$o-Bð
E
GFg"5å GHHZŒ

(Total Mono Unsaturated Acid)
26.0D27.6 À7àZ$o-Bð

E
GFgi+ZŒ

(Total Poly Unsaturated Acid)
¢4-ö
E
GHZŒ»ÚƒøDfsìX

Myristic 1% â],S-:
Ralmitic    5% 0*z:

Oleic    77% Zz=:
Linoleic    17% l=:

°°°°::::  

n}Ð%Š{úVÅ6,]UäZzg¢ÃF,z@*i{™ä
Æā:

¤/Zx!*ŠZx¤/~3ƒð 30 XZq->ß~ŒÛd$ 1

4Æa 10 5NXZkÃn}6,Zh§b�Zzg
Îg.Š,ẐiZV¤̄/x0*ãÐn}ÃŠðeZBX

XŠzj!*ŠZxÅY~Ãðh~Š„Æ_Z{5BZzg 2

p[Zh§b−™n}Zzg¤/Šy6,Zq-‚Æa
ghŠ,Q¤̄/x0*ãÐŠðeZBX

ggggzzzzµµµµ!!!!****ŠŠŠŠZZZZxxxxŠŠŠŠ
è,!*ŠZxÅ§bZq-Šzu~!*ŠZxÅn0*ðYCì�

fZB~¹ic*Š{ŠƒCìXZq~tŠg|#è,
!*ŠZxÆŠg½VÐZãxËƒD	�Z¹T'Â

ƒ@*ìXt7ŠZÌZk,ZyZzgZ¨âI»7ŠZìXpW`Àt
ZÔZOÔuÔ6,…wÔ†!�ÛZ÷Zzg%ZG~0*ñYD

Prunus Amygdalus Amara 	XZy»mC**x
ìX

6666ðððð‹‹‹‹tttt::::
(N o n )�ÛZg~D 4 0 D5 0 % Š!*ŠZñV~
(**x» Emulsin Ô6,z”ÔZ$ÒjèE) 20% gzµ Volatile)

(**x»Š†r‚[+ Amygdalin Z4,ZìZzgZ')»å GYH›)
ÅlZg (Volatile Oil) 0*c*Y@*ìX�ÛZg~% (1-3%)

ƒCìXZ')»å GYH�0*ãÅñ�ŠÏ~;àgzÑ$mø
J

0.5%

(¿Æfg=\N};[+ H y d r o l y s i s )
 (Zzg;àgz‚"5ë JE!Z[ B e n z e l d e h y d e )

(~ËƒY@*ìX Hydrocyanic Acid)
;[+gz‚"5ë JE!Z[Zq-¹iCÙ~qìXZkÅzz
ÐtL3äÆaZEw7HY@*ìX!*ŠZxè,
~Z')»å GYH›70*c*Y@*Zkaz{plfZBZzgÆƒD	

(Benzeldehyde) \N;[+ 80% Š%~ŒÛd$
(;[+gz‚"5ë JEZŒƒ@*ìX 2D6% Zzg)

ZZZZEEEEwwww::::
gzµŠic*Š{F,™*Zzgß×¯ä~ZEwHY@*ìX
t¢~Z%Zn~ÃZ+{qƒ@*ìXZkÆ´z{ã~Ì
ZkÆZEwÆZ�ág}X	;[+gz‚"5ë JE!Z[Zq-
iCÙì��!*ŠZxè,~70*c*Y@*ìX

((((2001 ))))����ÛÛÛÛzzzzgggg~~~~XXXXââââggggaaaa
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Zyi}Ã»Ñ] -**ãZzgZsòŠzgÆŒÛãÓxˆŠ
»%œ/â…¸ZzgÓxZ̀ZÄÛÔ}Îg`Ôe0+Ô(gzV
Zzg*gzVÃi}Æ¤/Š¤/Šl)Vìw™D¸XZk

ÃbÆaZ7Ë{gYo]Å¢zg]:¶YèZy
ÅW\VÃ-V„ÃW@*åZzgZK0Šh+ÞŠ]6,Z±g:
™äÅZ7ÃðzzŠ3ð:Šî¶XdwÐtZq-
(,~¸g~t¶Yèi}»Ñ]»%œ/7ìZzg
»Ñ]~i}Åw¡Zq-fg{HÅìX»Ñ]»
%œ/ƒ**ÂZq-§sÔi}Âøg}ÂÄF»%œ/Ì7
ìÔÉz{Zyâ_5éGOgzV~ÐZq-ì�Îg`Æ¤/Š
˜R	Xpœ-VJ-Š*ÆÓxŠZøzgi}Ã
»Ñ]»%œ/t™ä6,!¸ç NEìÔŒVJ-�ÎÛ,œ~
~Ã6,"5½ø

EGäZkÃbÃßU*"$HXZ¤/pf[Æ

|ðgÉƒVä'×h+Šzœ-VJ-LL¤/Š¶i}óóÆ
ÃbÃ7â**Zzgz{ZkÅZ�á®)™äzZßV6,ZK̈+M
ÎibÝÂhDgìÔp�V�VZyÆZMZg~izZw
W@*ŠHZkÃbÅŠg4pZmzúZx6,ÈVƒCˆÔŒV
J-�W`tÃt‚bÆ!hÐê OÃc*]~Ñgƒ@*ìZzg
ZLZzAŠgc*Äà{Ã6,"5½ø

EGÅZ™"ìEGLgZñ»Zq-
gz×o]ìX

(Torun) YÃLLÂgzyóó 1473 �Ûzg~ 19 Ã6,"5½ø
EG

Æ‹~aZƒZ�Šgc*ñLLzDÑóóÆ)g}W!*ŠìX
Šgc*ñzDÑLLgÅ|z−óóÐÀ_ìZzg7CZzg̀*
~Ðƒ@*ƒZeZ4,vÅÈgÇ{ÆŒÛd$ìÒ!*v~¤/
Y@*ìX

ÂgzyW`À7C~zZµìXÃ6,"5½ø
EGÆiâä

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

(10 )mX **ñgf!‚0ZV
ÃÃÃÃ6666,,,,""""5555½½½½øøøø
EEEEGGGG

(Copernicus)

÷Z_
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~ZkÅW!*Š~äDÙZgÓk6,Œ¶XZkÅ¯¾ƒ,

œ~~P̀ðuŠZgzVäg¿¶ZzgaŠð,œ~

~tZq-�ĝgCà0ŠHå˜V7CZzgf!-g\

Æ”VÆŠgxŷgCâwÅyh+z�Ûz|#ƒC¶Ôp

Ggð,œ~~eZ,̂vÅÈgÇ{Æ£«~ZkÅ

ZÌ¹Áƒ̂¶XÃ6,"5½ø
EGÅzÑŠ]Ð¼²�¬

LLÂgzyóó»àZzgZkÆ¤/ŠzâZb»‚gZ´‘̀ð

uŠZgzVÆŒÐò™	á{7CÅ¿ŠZg~~WŠH
åX

(Cracow) Ã6,"5½ø
EGÆW!*zZ].ZŠŠgZÝLL™ZÃóó

Æg�zZá¸�Qkiâä~7C»ŠZgZ|#ÖåÔ

~)ªÃ6, 1458 1Ã6,"5½ø
EG»!*\Ô�Zq-Ÿi@*̀åÔ

"5½ø
EGÅaZöÐŒÛãGg{',kI(LL™ZÃóóÐF,¿

zí™ÆLLÂgzyóó~W!*ŠƒŠHåXŒVZkÅˆg]

p[@XOçZk»ÑgZkàÆZ%Z~ƒäÎXz{

¼²áÆaZkà~W3,k,~@f$ÆÇ}6,

ÌÃ,̂g;X

Ã6,"5½ø
EGÅà]Æ7ÃÔ�Zq-x‚0ZyÅ

wÐZÐqÝƒðÔZ3ÿXL7CZzgZ3ÿXL̀*ŠzâV

ZÐZCëzíªCÙ™ä6,|gì�Ôp|Zy

ŠzâVÆ&4èEMGE&4èEMGEìXÃ6,"5½ø
EGÆW!*ƒZ].ZŠ̀*ÐWñ

¸ÔZkaZkÅgÍV~̀ðpygzZVåppŠz{

7C»à~åZzgZLW\ÃLL7wóóBä6,õCk™@*

åX

äÂgzy  (Niklas) ' ' �k ' ' Ã6,Å5½øGÆ!*\

~W!*ŠƒäÆˆZkàÆZq-Šzªq@*̀zZu,wgze

Ð	áŠ~ (Barbara) Åe!*g',Z (Watzal Rode)

™àX!*g',ZÅ(,~ÇÂgzyÆœgÐÒ„¶̂T

ÐØ4ì�Ã6,"5½ø
EGÅå¬w»ÑgZkàÆŸi

yZâV~ƒ@*åX!*g',ZÆ!*\äZKeÃ4~

Zq-ÃgxŠc*åT~k**]Æ´z{ZùgzV»!*råX
ZzZb/~Ã6,"5½ø

EGÆ�Û›ÆZz‡]9ZÏÃgx~

¦/g}¸X

�kÆ;V!*g',ZÆ,ÐegaÂÉå OƒñX

~Šz±ÆZzgŠz±HV‰XÃ6,"5½ø
EGZyegzV~ƒ

ÐgN*åXZkÐ(,ZZk»¸ðZhgc*k

å�)̃´~ªxÆŠzgZy~Zq- (Andreas)

²áJ-Zk»g=g;åXZkÅ“V~ÐƒÐ

(,~ÇuZí»Ò{LL™ZÃóóÆZq-@*̀ÐƒZåXZk

(0¶̂X N u n ÐgKÇZq-gZSªá)

Z#Ã6,"5½ø
EGŠk‚w»ƒZÂZkÆzZ−äzÃ]

0*ðZzgtegzVa"WuZƒ‰XZyÆâñVß¾

Æ;VÃðZzÑŠ:¶ÔZkaZkäZy”V (Lucas)

ÃZKu6,4~á1ZzgÇœVZzg@VÅ§bZy

Å6,zglÅXß¾¹7,J–¿åZzglaÅ5i#Ö

(Bishop) ÐÝå˜Vz{F,¹™D™Du

ÆZdÇ}6,Ã,̂ƒŠHåXQkiâäÆuY{z

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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ºZzgZ(gzZMZg~âZ1VÆëgûƒD¸X
ß¾äZL¸'Ã6,"5½ø

EGÃ¬ÂgzyÆ£ò
Y~ZÐ 1491 Zjw~½ŠÑðQZd½Æa

Ç~Ñà-g\Åƒ Å-Eg;~ŸŠc*�Qk '' ™ZÃ ''

Ð�g-Eg;¶X-Eg;~ZkÆZÝp}Â
Š«C]Zzg¥1̧aèZÐƒ]Ð¹Šp¶Zk

az{gZ]ÃˆÅ)®)~Ìq¢~ŠêåZzgˆ

ÆWÑ]»ZEwFåXZk-Eg;~Zkä&
‚w¦/Zg}ZzgQZLzí~zZ:Wc*X

YÐZgxC 1 4 8 9 Ã6,"5½ø
EG»âñVß¾

»u`W@*åXZgxC̀*Æß/6,â (Ermland)

Æegezn,âV~ÐZq-åXtZOòç5]~4
WiZŠåZzgZk»u',Z{u)ªÃ6,"5½ø

EG»âñVß¾(
Zk´º~ZdZMZg»â´åXZk»ûLL45Îæ XGE',vóó

~ZzgZk»(,Z¤/YLL�ÛZy',vóó (He i l s b e rg )

~zZµå�ZgxCÆŠz�gà (Frauenberg)

¸X
uß¾ZL¸'Ã6,"5½ø

EGÃ�ÛZy',vÆ(,}
¤/Z~‡âyŠZy»Ç{ŠÑ**eLå�laÆÂx
~Zq-Zd£ìwHY@*åÔpZk£Æa

T_5åEL¤Å¢zg]¶z{Ã6,"5½ø
EGqÝ7™eåX

ZkaZkÆâñVäZÐ'×h+½ÆaZOŸŠc*X
~Wc*Zzg (Bologna) Y~ZOÆà1ßkH 1496 z{

z;VÅ-Eg;~ŠZ4ƒŠHXt-Eg;‡âyÅ½Æ

aÓx|ðŠ*~�g¶Zzg¸½qÝ™äÆ
Y~Ã6,"5½ø

EG»(,Z¸ð 1498 aÃ6,"5½ø
EGZk(Wc*åX

Zhgc*kÌZkÐW5XZhgc*kÃÌZkÆâñVä
”Á½Å{§1ßkHÅ-Eg;~ŠZ4™Zc*åXZk
-Eg;~�¥Z˜´ÐWD¸ÔZrVäZK
ZK¸èÆÒpÐe{e{Z�¯ðƒð‰Xt
ŠzâV¸ðLL̀ðZ³óó~ŠZ4ƒ‰�¥ÅZy
ZIV~ƒÐ(,~¶X

Ã6,"5½ø
EG»ƒ]»ØtŒVÌ‡ìg;XOçZk

Ð (Novara) ä-Eg;~ƒ]Æ6,zWâzk,Z
gZ{zgÌ(,Jð�ZLz‰Ü»Zq-�gˆŠZyåXâzk,Z

äZyÓx*gzV»ûz̧q¥x™ÆX»f™ckÅ
�gÂ[Z

Å+BiŠö E~W@*åÔU*"$Hå�ckÆz‰Ü
ÐZkÆÇJ-Zy*gzVÆ

&CÿLz̧q~»°�ÛtWŠH
Y1504 ‚wJ-1ßkH~ˆ»6,zWg;Zzg 27 åXz{

~Zkä�k‚wÅ/~zÃ]0*ðXÃ6,"5½ø
EGgZ]»

(,Zzâzk,ZÅgœÇ{~¦/Zg@*åZzgÛx@Z]~
^zsgLåXZKZq-Â[~ZkäZyx@Z]»
jZ!Šc*ì�Zkä1ßkHÅZkgœÇ{~âzk,ZÅ
gÉð~K¸Xƒ]~ZkÅ(,SƒðŠp»Zq-
(,ZvyZÐtà�z{ZLZ-*yLL‡âyóóÅ
§sÂz:Š}eZzgZknZ¤/pZkä‡ây»ª
ZJy0*k™1pz{e¤/~ÆZJy~**»xg;X

)Yg~(

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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Z¤/gc*èÐqÝ”{}òÃŠg„tHYñÂQ
gzÝÃZq-',¹zïFñ`&',¤F

ë	Ôt™** (Electromagnetic Wave) ñ`
7,@*åXZ,~œ-V6,Z**to{!*ëƒY@*å�gzÝZp
**òâ¯tZ[]zZWÃZEw™Dƒñ™̂CìZzgt
âœ{»Ñ]~CÙ§s;ƒZìXpœ-V6,Z**Ãt°
Z|ggŠ7HYYåXpŠmzsÌZpÆz�ŠÃt™@*
åZzgtHå�ZpZq-Z(âœ{ìTÆpZm¥xâœ}
ÆpZmÐZ	XZkNÃ�äÆaZ%M~

ZzgZi+zge (A lber t  Miche lson) Z_^â"1¹Òjè
JGE

äZq-@*gõ‚iŠ/ (Edward Morley) ñgá
HXZy»ìwå�gzÝÔ��ñ`ìZzgñ`Å§by~

ZzgCR (Constructive Interference) D+Z4
ÅqïìÔ (Destructive Interference) D+Z4

Z¤/ZpÅñ�ŠÏ~™̂CìÂQZkZp~ZkÅ‚
psƒäÐZkÅgëgpsƒãecXZkÐgzÝÅ
ñ`ÆÝz�ÛZiW:~XZzgZkÐy~c*CR
D+Z4z�Š~W@*XZyÆZkŠ"ÐU*"$ƒŠH�gzÝÅ
gëgCÙ‚~7VìZzgZk»ZpÐÃðm7XgzÝ
Zq-ºmâœ}~Zq-„gëgÐ™̂CìZzgt̂Ë
§bÆzZW6,«7X

Z[gzÝZq-Z¼z!5½545ë G
YEGHz-¶ZzgZkÅZq-ºm

ÑÄ³¢a°²¶Zzgt%ËzZWÆ 3 gëgÌ¶�ŒÛã
Zq-(ÐŠzu~(̂™$Ë¶XgzÝÅZkâÎÅãCŠ6,

Æ(Dispersion) ZzgZ_Og (Refraction) ZYs

bCÙÌ‡.Þûƒ‰XgzÝ»ZâœzV~ŠZ4ƒä6,
ZCgZ3$+w¢8Z[gc*MC)zZÂVÆZEwÐ‡&ÿELû
ƒŠHZzgZkÆË~FRy‹‚³ÎZw�‰X‚b

·¢yg=ÔÑƒg

(2 )mX gzÝ»^
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ŠZâVä!*zgH�Z¤/gzÝZq-Z¼z!5½545ë G
YEGHz-ìZzgZC

ºm®ŠZzgîwñ`gBbìÂQHZ+Z¼z!5½545ë G
YEGHz-i

Ìƒ$Ë	�ZLpZm~gzÝÆéƒVp…
Y~¿~ 1889 Š3ð:Š,?â"1¹Òjè

JGEZzgñgá»Š/
Wc*XZÏ‚ẁ*Æ¢]ŠZy{uCÙu,äZ¼z!5½545ë G

YEGH

z-iŠ/Ç{~aZ™ÆtU*"$™Šc*�mzsÅZ¼z
!5½545ë G
YEGHz-i|~Š/Ç{~£/pZmÆ‚BaZÅ
Y$Ë	X

Y~',¤â~ƒ]ŠZyz@CÙ̄ägzÝÆ 1800

…3ýG~ucg8-Ð6,})%ð{~Zq-êâ¢ag3
Zzgtx@{H�êâ¢aÅgi+8-~ZŸ†ƒŠHìXZkä
Zkgi+8-»».Þ#}~ñ�ŠŠzu}êâ¢aÐH@*�
t!*]0*›o]ÃVYñ�êâ¢aÅgi+8-~ZŸ±Å
zz)%ðz~ÂZ**ðÅñ�ŠÏì:�#}ÆŠgz
wZg]~p~XgzÝÆ',¤FÃbZzgQCÙu,Æ
Š"äCÙ̄ÆZkx@}Ã‡.Þû¯Šc*XZkÐt
�]ÌaZƒ‰�Z¤/ucg8-Ð6,}**Šh+{Z¼z
!5½545ë G
YEGHz-iñ�Š	ÂQ¶g8-ÐWÐÌ**Šh+{gzÝ
ñ�ŠƒãecX',¤FÃt',ZñâgÐt!*]‡&ÿELû
ƒ̂�gzÝZgùVÅƒCìZzgtg8-W:~ï™C
gzÝ¯D	XCgzÝÆ…3ýG~ñ�ŠucÔigŠÔ**g̃Ô

¶Zzg**Šh+{ÃÑºm®ŠZzgîwñ`zZàgz0V	
�ûzZWÐ"zZW~ŠZ4ƒä6,ZLºm
®ŠÅ¯Y6,ZiZz-V6,&×C	XËgzÝ»®ŠAÁƒ

ÇÔZk»Z5Z°iZztZÚ„gN*ƒÇXic*Š{®ŠzZàgzÝ»çn
ZkÆ',@ìXaèucg8-ÅgzÝ»®Š‡&ÿELŠh+gzÝ
~ƒÐÁìZzg¶g8-»ƒÐic*Š{ìÔ®ZƒZÐ
šg~ŠZ4ƒä6,gzÝZL®ŠÅ¯Y6,ZiZz-V6,
&×CƒðZLF,0ÌgùV~#$YCìXucg8-Ð

Zzg¶ "(Infrared) ik,,uc " 6,}ñ�Š**Šh+{gzÝ
"(Ultravoilet) !*Ññ¶ " g8-ÐWÐÅ**Šh+{gzÝ

BCìXZÐZgi+gzÝz„gzÝì�Kz~ZzgZJ
,:Æg_^NzwÐÇìX

YÃ̀ð¢]ŠZyzÅ;-ê XGgz
#-Bè
EG
EEä) 1895 âÞ 8

%ðÃúVÅZq-ZzgnŠgc*ÄÅXZyÃúV»®ŠA$
J-¥x',¤FZñZ`Æ®ŠÐFkHic*Š{åXZ’ZY~

»**xŠc* " Zogm, " ZyÃúVÅâÎ¥x:ƒä6,ZyÃ
Y1901 ŠH�W`J-ÙìXgz

#-Bè
EG
EEÃZkŠgc*Ä6,

~¢]»â.ÞZÅxŠc*ŠHXZogm,ÅŠgc*Ää
',¤FZñZ`6,ï»*gZ3ÅwŠc*XZyZñZ`6,Š!*]
K‰Zzg¥xƒZ�‡&ÿELŠh+gzÝÆ',@Zogm,k̂

Z�xªZK̈ãÍ“ZzgÇ~ÆÌ0*g¦/gYC	XZk
zTÅ¯Y6,Zogm,»ƒÐ(,ZyZy¿¥IZZzgW`

‚wJ-tZkyZy~ÚZEwƒg„ìX 122 ŒÛã
¥ÅŠ*~ZK̈ãŸÅZ0+gzã‚|#ÃŠÚÆaic*Š{
®ŠzZàßCØ,ÎZßZ‚î&+ë	ÔZEwƒC
	XZyÆ',@Zogm,��',¤FZñZ`	Ôic*Š{Šzg

Ÿñ8aþ³þ³^¨Œ
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J-Zzg�ZðJ-_.[ƒ$Ë	XZßZ‚î&+aèâŠ~zZW
ÅZ`ƒC	®Ze0+6,c*QÜY~ZyÃ¦k,ÉÆa

ZEw7HYY²',¤FZñZ`ƒä6,Zogm,ÃÜY
~Ì¦k,ÉÆaZEwHYYìX

(Alexander �ÛZú‚bŠZyZ¿hg_w
Y~Šgc*ÄH�Z¤/gzÝÃ 1839ä Becquerel) 

‰ŠJÂV6,%ÃiHYñÂz{ZLZgŠ¤/ŠÅƒZ~',¹
Z‰qaZ™Šî	X„CÙtZq-©àŠgc*Ä¶ZzgF
Š;ÇVJ-ZkÅ§sÃð{mÂz7Š~ˆÔpZÞ,
œ~~gzÝÆ!*g}~Š*Ãc*]Æ!*ëƒä6,
Zk6,Šz!*g{ïÑzqƒðXZkK~ZÍwF,+¤{ÃÒ
̀*ÆZ_Ŵí6íäÅTä̀*„Æ…Zzg
¢]ŠZymö7-Åï',Zñ',¤FZñZ`Ð
’q-0*™Zk‚ÃÒÅXWí6íäjÅZq-ºm
"»g™zZðT~Ð»°lZg~ƒZ{g`™ÆŒÛã
ÜYaZ™Šc*ŠHåXZkäºm®ŠzZà%ðZzg)%ð
gz,VÃZq-ŠJCP6,%ÃiHZzgZkÆË~aZ
ƒäzZà',¹Z‰q»‹tHXƒÐZë!*]�ZkÆ
x@}~Wðz{t¶�Z¤/z{gzÝÅ]åIO]~ZŸ†™@*ì
ÂZkÐk[~ÑŠzŠJCZ¼zeiÅ',¹Z‰q~Â
ZŸ†ƒg;ìp',¹Š!*îªzzÉ4-÷

HGE~Ãðp~7ƒg
Y~ 1897 „X',¤â~‚bŠZyuZXZå\ä

Y&+lŠ/Ç{~Z¼zy**ò',¹!*gŠZgf¨}ÅŠgc*ÄÅ

¶XZkÅŠgc*ÄÐt!*]0*›ŠÃVˆ�ŠJÂV~
',¹gzÆ·îÆf%î OŠZgtZ¼zy	XZkZßwÅ¯Y6,
Wí6íÅk[~Ì',¹gz»!*)̄ŠJC',−}Ð
{g`ƒäzZáZ¼zy¸XtZ¼zyâŠ~f¨}¸Zzg
ZKºmSgnp¸®ZÂZ**ðY6,tÃuƒ™ŠJC
Z¼zeÐ{g`ƒ™',¹Z‰q»!*)̄‘W¸XWí
6íätx@{H�ZyZ¼zâVÅÂZ**ðÔ��zzÉ4-÷

HGEÐ
',ZÓgZ„ÚƒgBbìÔgzÝÆZq-ºm®ŠÆZEw

ÐxgSìX@*ëZyÅ®ZŠ~gzÝÅ”]~¶
�™äÐ7V¶�ƒCìXtŠgc*ÄgzÝÆgZò
ZuñYÃbÐëW}7¶XZ¤/gzÝñ¶̀ÂZkÅ
”]ic*Š{™äÐ{g`”{Z¼zâVÅÂZ**ð~Ì
ZŸ†ƒ**ecåXpx@{ZkÆ',ÜsåXZkÐWí
6íä�³Z~.Hz{mö7-ÆÃt',ZñgzÝÐ
ëW}åZzgZkÆ_.gzÝñ`7ÉºmÂZ**ð

¶XZyf¨Z]Ã (Stream) Æf¨Z]6,ŒZq-ŠJg
»**xŠc*ŠHXpZ¤/gzÝ¡f¨Z]» (Photon) ¯Iy

Å (Diffraction) ŠJgZ¶ÂQjÆŠ/',ZñZ_Og
HzŸs#¶Yèf¨Z]Z_Og»bCÙ{7™MhXÐ

6ZŠ¶zZàßg�w¶XŠzâV§sÆ›ë**‡&ÿELF,Šh+
¸X®ZZk«»ti7HŠH�tt™1Yñ�gzÝ
ŠzCÙ~âÎgBbì�‰qÑ]~ñYZzg‰qÑ]
~f¨Z]ÆpZmgBbìXgzÝÅZkŠCÙ~âÎÃ

ë	XgzÝÆZEw Wave-Particle Duality

Ÿñ8aþ³þ³^¨Œ
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Mð',¹ " ÐŠJÂVÐZ¼zâVÆZyZ`ÆZk¿Ã
ë	X̄IZ¼u " (Photoelectric Effect) ZW,

Y~â.ÞZÅxŠc* 1921 Z$©5½ï GEGHÅZkzŸs#6,Wí6íÃ
ŠHXZk:©~tÎZwaZƒZ�gzÝÆÈÅH|

ì?gzÝ¹VÐY¦ìZzgHëZL8iïELAYg8-Å
gzÝaZ™Mh	?ZyÎZßVÆ�Z[qÝ™äÐ¬

�,œ~ÅZ’ZðŠ;ð~ƒð‚³ï6,Zq-ÃeZs
	XZ¼zyŠgc*Äƒ[åZzgZV»z�ŠZq-|Æîg
6,tHY[åXZ¼zyZVÆÛzãuzV6,ŠZ],z~
æZgzV~¤/Šl™D¸ZzgCÙæZg~ZyÅÂZ**ðÅZq-

ºmlZg¶X
ä(Niels Bohr) eúguÆ¢]ŠZy"5Îæ EGE1CÙ

Zkßg�wÆÚø~ZVÆ0Zq-*Ãt7HT
»ZÝ&?çOuZVÆZPx»�Zi�ÛZë™**åYèZkz‰Ü
ÆZbÃbÅgzÐ¤/Šl™@*ƒZZ¼zyZKÂZ**ð{g`
™ÆZVÃ+™YåXaèx@{ZkÆ',@å®ZZkÅ
ÂôÅZ]åIO¢zg]¶X1CÙäãCŠ~}*]»Z:t
™DƒñtCc*�Z¼zyÔ��ZVÆZ0+gºmæZgzV
~¤/Šl™D	ZzgCÙæZg~ZyÅÂZ**ðÅlZgºm
ƒCìÔZ#ZCæZgps™D	ÂŠzâVæZgzV~
ÂZ**ð»�ÛtgzÝÆ¯IyÅßg]~ªCÙƒ™ZVÐ
{g`ƒ@*ìXz{æZg��%œ/ÐÔT~µ',¹!*gƒ@*
ì)Z¼zy6,t',¹!*gƒ@*ì(ÔŠzgzZµìÔZkÅÂZ**ð
ic*Š{ìZzg�ŒÛd$zZµìZkÅÂZ**ðÁìXZ#Z¼zy

ic*Š{ÂZ**ðzZáæZgÐÁÂZ**ðzZáæZg~W@*ìÂZK
ZŸ°ÂZ**ð¯IyÅßg]~{g`™ŠêìXZ¤/Zk{g`
”{¯IyÅÂZ**ð%ðgzÝÅÂZ**ðÆ',Z',ƒÏÂëZk
¯IyÃŠNMh	XZ¤/tÂZ**ð)%ðgzÝÅÂZ**ðÆ',Z',
ƒÏÂëWçÐ7ŠNMhX

Zk¿ÅgzÐt!*]zZãƒ̂�gzÝ»ZÝ%`ZV
ÆZ0+gñ�ŠZ¼zy	X1CÙä'×h+tCc*�ZVgzÝ»
Z+Cå EEEZ[ÌZyÂZ**ÇVÆ�ÛtÅãCŠ6,™D	XZ¤/Ë
âŠ}ÆZV~t&¢Aì�z{Îg`ÅgzÝÆ‚g}
¯IâVÅÂZ**ðZLZ0+g_.[™áÂ…z{âŠ{({g8-»
Š3ðŠ}ÇYèz{Îg`Å‚g~gzÝ_.[™g;ìZzgZk

ÐÃðgzÝ{g`ƒ™ëJ-7Vg„XZ,„Z¤/ë!~
ÃŠBÂZkÆíÜs!g8-ÅgzÝÃ_.[7™
0*DZzg!g8-_.[:ƒäÆ!*)̄{g`ƒY@*ìZzg

…Š3ðŠêìXZkÃbÅgzÐëŠzgŠgZi*gzVZzg
KîVÐWäzZàgzÝÆ‹bÅ¯Y6,tYyMh	

…3ýG" �Zy~ñ�Šâœ}ÅâÎHìXZk¿Ã
ë	X "(Spectroscopy) óg~

Z¤/p"5Îæ EGE1CÙÆ7™Š{Zk�6,ÃZ#-ê
EH}*]Ågz

ÐZ‹ZŸ]ƒñZzgQÃZ#-ê
EH}*]ÆZ:tÐgzÝ

ÆZyZ`Ã'×h+4îg6,ŒŠHÔ"5Îæ EGE1CÙ»Ãtºm®Šc*
gùVzZàgzÝÆZyZ`zZ+Cå EEEZ[ÃKÆa¹„¸W,

ÏgìXZkÆZ:tÐ¤!gZogm,Zzg²-)é YGÃÑ
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ÌaZÅY$Ë	X
Z¤/pgzÝÆf¨ZCÃbÃ¾e$ïˆpZÌÌF
‚bŠZygzÝÆŠCÙ~âÎzZáÃbÃJw™äÆ
h~7¸XZyÆìw~}Ãð(,~8ðFNuƒg„¶
�›ëÃ‚tWäÐgzug„¶XZ,~Z%O¢]

Y~ 1923ä (Arthur Compton) ŠZyWgê»!54èFHE
YezZd~gzÝÐ0Zq-Ç‚iŠ/HXZkŠ/
~»!54èFHEä)%ðgzÝZogm,Æ¯Iy»Z¼zyÐ
£Šx™Zc*XZkŠ"~¯Iy»Z¼zyÐ£ŠxZ,„å
6�’™Åö6,Šzt,W:~”ZC	ZzgZk”ZîÆ

W: (Kinetic Energies) Ë~ZyÅwÅÂZ**×V
~nŠ!™C	XZk¿ÅzŸs#™ä6,Wgê»!54èFHEÃ

Y~¢]»â.ÞZÅxŠc*ŠHXZkŠ"ä‚b 1927

ŠZâVÆ“u»™ŠbZzggzÝÆ0ŠCÙ~âÎ»Ãt
åîg6,t™1ŠHX

Y~Z_^Wí6íä±mø IIL…»Zq-* 1915

Ãt7HTÅgzÐæ…ŠzâŠ~Z�xÆŠgxy
Ãð¸‹æ7ÉZq-${ð GOgZCeŠg»nìXZk${ð GOgZC
eŠgÃXg3eŠg¦gHŠHT~Ð&ÏÂkã	

iâyzky " ²a¶iâ:ìXZkzzÐZk¦gZCeŠgÃ
»**xŠc*ŠHXZk "  (Space-Time Fabric) ÅeŠg

(Genera l ñZŸs  ÀòÃt',Z " Ãb&
»**xŠc*ŠHÔÅgzÐ:Üs "Theory of Relativity)

âŠ~Z�xÉ)âŠ~Z�xÌZkeŠg~aZƒñnÆ
@*,¸X®ZgzÝÌZL8ûEL�ÆgZ5Ð&×™UZg

gZ3ZC$ËìXZ¤/ptÃt«!*gWí6íä„”gs
™Zc*p@*gõ~gzÝÆ0Zk6ÃtZÞ,œ~
ÆWy~z�Š0*[åXtÃt{µgc*MCãCŠzV6,‡ìH
ŠHåZzgæ¢a~ÆZßßV6,ZkÃŠg„tHŠHåp

Y~ 1905 ZkÃZkÆZgD${ð GOgÅzzÐZCc*7ŠHX
Wí6íäà]Æ‚Â,W�yÃg1å®ZZkÅ½
ƒð!*]‚³Zzg)‚³òV~(,~ZÌgBb¶X

Wí6í»tÃtÌ�áh+z‰ÜÆ‚BŠxÂhY@*p
#2 9 Šg]äZLgZiWDg™heÅVyà¶X

YÃ†!Û™}~åÎg`¤/‚ÎXW�yÆ 1919

»°uJ-@*gq-ƒäÆ!*)̄Z,*g}�ŠyÆz‰Ü
Îg`ÆWk0*kñ�ŠgT¸ZzgZkÅ!gzÝÆ!*)̄
Š3ð7ŠïÔ̧ZyÃŠN0***eƒŠHX',¤â~gc*è

(Arthur Eddington) ŠZyZzgâCÙƒ]uWgêZi+Ð
äZk6ÃbÅ¤&Æa',ZWZ�ÛiÆf[

6,Zq-‚³šZzg (Principe) ~ñ�Šbk,}6,$iï EF
‚³‚iz‚âyÆ_Z{VŠHXZkÆ0*k*gzVÆu
Y]¸X~ZkŠy*gzVÆW�y6,£â]î¸X
Zi+Ðä¤/‚ÆŠzgZyZy*gzVÅ£zk,Z@*g,XZy
£zk,~*gzVÆ£â]'~Šg`£â]ÐŠg}
Xƒñ¸XZ#Zy£â]~�Ût»‹tHŠHÂtŒÛd$
ŒÛd$ZÚ„�Ûtå�Wí6íÆÃt',ZñZŸsÅ
gc*MC)zZÂVÆ_.ƒ**ecåXgzÝÆ!*g}
~tZq-ZzgZë9éå�ZK̈yäZLDZzgÅgÅãCŠ
6,̂gHXgzÝÆ0ZK̈y»D¦/œ̧~Æ£«~F
kH(,|[åzgZkÆ!*g}~-$6ZÏÃ]ƒgì
¸X

Ÿñ8aþ³þ³^¨Œ
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Y~',¤6Ægc*èŠZyZzg¢]ŠZy0*îw 1928

äZq-£!�áùHT~tCc* (Paul Dirac) Šk,Zu

ÌZq-Ç (Antimatter) ŠHå�âœ}Å§b¡âœ{

Y~Z%O‚bŠZy»gwZhgÍä 1932 z	ŠìX
ÃŠgc*ÄHX (Anti Particle) Z¼zyÆ¡fg}

»**xŠc*ŠHXŠk,Zu " (Positron) 7iñzy " Zkfg}Ã

Æ£áÅgzÐZ¤/âœ{Zzg¡âŠ{W:~”ZNÐÂt

ZCâŠ~z	Šåîg6,ÅŠ,ÐZzgZyÅ(gzÝÆŠz̄Iy
áBÐXgzÝÆtŠz̄IyZq-Šzu}Å#³‚~

w•™,ÐZzgZyÅÂZ**ðWí6íÅ�giâ:)zZ]

Ð¥xÅY$ËìXZk${ð GOgÃŠ/ÇƒV~i E=mc2

Y)zc*ŠHZzgÐz„}òqÝƒñXÅŠk,ZuÆ

£á~7ÍðÅ¶̂XWí6íÅt)zZ]ZkÆ

(Special SàÃtZŸs " Y~7K‰ 1905

»%œ/~zìTÅgz "Theory of Relativity)

Ðâœ{ÂZ**ð~ZzgÂZ**ðâœ}~psƒMh�XZy
ÃbÅgzÐgzÝÅgëg»Ñ]~qÝÅYNhzZà

Z•ðgëgìX
Y~W7z~¢]ŠZy™Šez&ÎæF 1 8 4 2

äWzZiÆ0tŠgc*ÄH� (Christian Doppler)

WzZiÆÈÆ‚ìÆŠzgc*4,Šq-ƒä6,WzZiÆ®Š~

�ÛtWY@*ìXZ¤/ÈZq-‚Á‚ìÅ§sZq-xgëg

Ðw•™g;ìÂWzZiÆ®Š~ZŸ†ƒYñÇZzgZ¤/È

‚Á‚ìÐZq-xgëgÐw•™DƒñŠzgYg;

ìÂ®Š~¶ƒCYñÏX‚ìZk�ÛtÃCk™Y

ë " (Doppler Effect) ez&ÎæFZW, " ìXZkZW,Ã

�XWzZiÅ§btZW,gzÝ~ÌŠ3ðŠêìXZ¤/ëÎg`
Æ†xÃŠBÂt…ucÐá™¶g8-J-Š3ð
ŠêìXZ¤/Îg`ëÐŠzgYg;ƒ@*ÂZkÆ†x~gùV

»£xpsƒY@*X‚ÁÎg`ZzgÃuÎg`ÆŠzâV
†x»».Þfs~Š3c*ŠHìT~ŠzgƒDƒñ

Îg`»†x‚ÁÎg`Æ†xÆ£«~ucg8-Å

§sÈƒZìX

ë�XZÏ§b "(Red Shift) ZÙ~ZÙw " ZkÃ

Z¤/çnZkÆ',@ƒªÎg`øg~§sWg;ƒÂZk

ßg]~†x»».Þfs~Š3c*ŠHìX
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Zk».Þ~ÃuÎg`»†x¶c*Yg8-Å
ë "(Blue Shif) Zig¹ZÙw " §sÈƒZìXZÐ

	XøgZÎg`øg~i}ÆÒpÐŒÛã‚ÁgLì®Z
ZkÆ†x~…gi+Îc*ÚÎŠ3ð7ŠêXp
ŠzgŠgZiÆ*g}�ëÐZg1V71VéŠzg	z{¹
!gëg~ÐÃu	XZ%Oƒ]ŠZyZi+zy

Y~Z%O~zZµ 1919ä(Edwin Hubble)T
Zõ¢ÅŠzgÎÐW�y|Ñzq 100 âî.$zÔ6,·

Y~t 1924 ÅXFgZÂVÅÚŠzg|ÐTä
Šgc*ÄH�W�y~CÙ*g}ÐWäzZàgzÝ»†x
gi+ÎŠ3g;ìXT»Èì�t*g}ëÐŠzg
ƒgì	XtZq-Ç‚iŠgc*Ä¶XZ[J-»Ñ]Ã¡

J-„özŠâ**ŠH "(Milky Way) ±z} " øg~KV
åpTÅŠgc*ÄäZk¦gÃ!*ë™Šc*XW`ëgzÝ6,
ez&ÎæFZ$©5½ï GEGHÆZ:tÐW�y~ñ�ŠËÌ*g}Åë

ÐŠzgƒäÅgëg»°Šg\oÐ¥x™Mh	X
»Ñ]ÅZ’ZY~Z#âœ{aZƒZÂZkÆ‚B¹

ÏÂZ**ðÌ{g`ƒðXtÂZ**ð¹„ic*Š{�Ûr³zZà
Z¼z!5½545ë G

YEGHz-i6,Œ¶��W`ZKÂZ**ðÅ™¹„Á
Ã»: �Ûr³zZàZ¼z!5½545ë G

YEGHz-i0_	XZyZñZ`
( C o s m i c âMzz-à¤/Zî&+gi+~Zc
M i c r o w a v e  B a c k g r o u n d

ë	XZkgi+~ZcÆpZm»_· Radiation)

™äÐë»Ñ]ÅaZö»z‰Ü¥x™Mh	ZzgZk
ÆZ’ZðqÑ]Æ0YyMh	X

W`ëgzÝÃ»°uJ-™`	Xëä9gÆ
ZEwÐ¥ZzgÅ~»°F,¹ÅìXë',¹îg6,
gzÝaZ™Mh	XÐg3Kz~ZzgŠzu}y~
WÑ]»x™D	X

Ÿñ8aþ³þ³^¨Œ
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6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z�ĝ

-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg
eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z�ĝ¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

https://www.youtube.com/@MohammadAslamParvaiz/videos
https://independent.academia.edu/MAslamParvaizDrParvaiz
https://www.youtube.com/@MohammadAslamParvaiz/videos
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aaaaåååå©©©©
Zq-áÜq6,egzV§sÑƒeZ$Ñ

ƒñ¸XÐ¹ZzœWzZi~ÇâVZzg!*�V»ØgZJ
g;ån¹Ðßvg8-',fÀ}ê**aÃŠgì

¸XZyÆ;ðV~ÌñLñLÄô¸XƒÐ
WÐZq-7g~0*gK(,}(,}eðwÔìÐOäzZá
!*ZÔZzg;ðV~i',Š„°gaZ™äzZáÄôa
ZK7g~¤‰ÜÐOg„¶XZk0k~TÆ0*k¼

Ì7åz{@*à„Og;åX
Zg”äÃ™g_^Nz°ZVc*ZzgWzZiÁ™ä

ÆnªÅŠ!*c*pWzZi~¹©àÏ¶aZƒðX
Zã~t0k~(Ð¦/gZz;VŠ-ZgzV~ŠzâV§s
ÑîeZ$ÑƒD¸ÔXÐ¹Zz‘uzV~ÇäÅ

WzZi,Wg„‰X¯gU„W�y~FÍáÌŠZrŠØ
‰X

Zg”ä]™WzZiÁ™äÆnŠzuZÅÌ
Š!*Šc*XWzZiQ©àÏÁƒðXZ[t0kZq-qgÆ‚t
åTÐHYÝZzg]6,a›7,äÅWzZi,Wg„

‰X0kÆúñR,,7g~WzZiÐ;gyOO™ZL
ÐZ‹Çh-VÃgZ3Š¶»Z�ág{™g„‰X}Ð¹
!Z+WzZiWãÑzqƒð‰Ë¹(,}1Z&Îæ

J
ÐZq-

‚B¹Ï¸\gh~Yg„ƒX¾VäV~g_^
Nz°6,WzZiÁ™ä»Wy~ÅÌŠ!*Šc*XZkÆ‚B„
Zq-ÑzeZ$ÐZfZyÅWzZiWðX

qÑè#}~!*Ç‹N*åX1Zy0*vVÅ"
ìÐµg;å�tWzZi,Z¹¹6,.y™g„	X

Ÿñ8aþ³þ³^¨Œ

(18 )mX z‰Ü»)�Û

Ýx©gÔ5Š‹

¦Ýx©gÝ~™r#”VÆYäâäZŠd$	W\äbÅ¹ãÔeZuÅ¹ãÔJÅ¹ãÔWiZŠ~Å
¹ãZ¶gzVÅi!*ãZzg¸gÐÑ;~J-Ô£g~ÂÁÉ™”VÆZŠ[~17ZŸ†HìXW\»

ÐZÅxc*Cì�½ãM',k¬–ŠHåT~‡gMÃwÅ NCERT ’k,™Š{**zwz‰Ü»)�Û
J¤VŠÚÃ�ÏXâx)W\»]¦/Zgì�W\äZÐŸzZg�áù™äÅZYi]%Ø�ÛâðX
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ÉLLñó̂ó™Šc*ìX? o+ LLH?äWzZi»Cw
.wä¾wÐ7Y

LL;V!ZkäZL45Ð.3ï XGGH~Ñg±gÆÅÃ
6,™Šc* o+Ì
LL1Zk~ÂZ[ÌZÚØgƒg;ì�4ìŠâr

OYñÇóóXgZXä¹ÔZzgg_·̂.çEz°Å§sVÐ
0XÈ™ŠzZÐX

gz0+gä(,|™Zh+»}Îó„Ws™Šc*X
ÑV$iDiDZq-`µ„¶�.wäZÐQÅw
Šc*X

Z[ZkØgÆ‚BW�y6,Zq-˜iÅi',Š„¥/
¥/Z?ØÅWzZiZzg(,|̂X0kWÐ(,JÂvu6,ŠzâV
§sÑ1geÃWñX6,¶ƒññR,zVÆ;gâV6,(,Z

»¶Ky°ƒZåXn–åX (X) ‚¢[
LLZõ7wDØg:™,X!óó
Zh+ÆZq-gLÐ!*¾~¼ZµÃZq-

¦k,Z½~XZq-%!ZL»âVÃŠzâV;ðVÐŠ!*ñ
G,\g;åXŠzu~¦k,~Zq-eZËÃZLZ

_54-Ÿø
HGGÃ\Ãizg

Ðö6,ÜƒñŠ3c*ŠHåXŠ~¦k,~Šz&aX
Æ‚tÂÁ?ƒC‰Ô»âV6,;BgÇ"rÐ
Zk©ÃŠNgì¸X

LLZk(g}ÆßÍVÃØgZzguóÐ¼
Z+Špg„ì:Zk©Æ‚BW×W×¹
ƒðJ~~¹ŠHÔLL�ZrVäWzZizVÃ
(,JäÔ;äÔZzgZ¹ic*Š{Ðic*Š{ƒÜu

¯äÆfZq-ÆˆZq-WáZXŠKX
gZ]gZ]½ŠyŠy½Øgîc*ZyÅÇh-VäÔ
ZyÆ»g{âVäÔWzZiÐ!ZhäzZá
˜izVäÔZyÅ�áŠ~ÔÒ{Ô̧AVÔë%ä
Æñ́VäZyÅèIgÈVä¾nƒä
ï™ZÚ¼ØgaZH�u~Zzg·WzZizZá
6,0+zVäÃÈ™Šc*Ô¼m-VäW!*Š~Å
§sW**„ghŠc*ÔW!*Š-VÆØgzÁÐ<ÍZ™
Yâg¡V~Zzg0+gß‰XQpŠZK̈âVÅ

ÝyZ[ƒNX¼Å’YCg„Ô¼]

™Zq-Šzu}Ð±ä¿äÑ‰ÆŠâr
6,¹',ZZW,7,ZÔ¼»¤6,b(,JX¼ÃŠwÅ

¾ƒNZzg¼Z4ÏV~%‰Xí
Šg]äÌZ7ZkÅZ+wZŠ~ì�Z[:
tm-VÆ{EVÅu~WzZi,ÍMh	
:pŠZq-Šzu}ÅŠgCWzZiÍMh	Z[z{
ZLuzV6,rñƒñ45Ð.3ï XGGHÆâa-Ð

Fg	ZzgZÏ~ÑjÆ0*gŠÙ	óó
0*vVŠz„¤/Šyqñ{ñlÆ¸X4å
�z{¼IeT	1Z¹ZK!*]ìÆa9Â7
ï0*gì	XZh+ÐaZƒäzZÑi',Š„ØgZyÆ
»âV~',Z',Vg;åX1z{ZLìßV~ZÚez"ƒñ
c*Zy©zVÃŠN™ZãZŠZk¸�4åtZyWzZizVÐ
!*Ç"̧	X

¼Šk,ẑ{Zk¿6,aê:X
LLëŠ*Æ(g}Æ!*g}~�¼¦™
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`	Zk~Ð¹ðhZ‚Š3c*ìZÌX
„ZzgZ+q,Š*~ñ�Š	�z;VÅƒZÔ
0*ãÔuVÔi}ÐaZƒäzZàqzVZzg
i}Ð¹Zz6,J-ÅcÃ!*ÇWßŠ{™_
	XëäÜs}}Ð¼{Š3ñ	
@*�øg}ßÍVÃtZˆkƒYñ�ëäŠ*
zZßVÃeZÑ6,ŠxgppÅZYi]YV7Š~

ìX
LLøg}‚0ZâV»ìwì�Zk(g}6,
ZK̈ãi0+Ï¼²á¬„»ƒYCZ¤/z;VÆ

¼fZg‚0ZVZq-{mn»ÀZZzgZq-Z(
45Ð.3ï XGGH»g:™feXÅzzÐZ[tßvi0+{ÃW
gì	XZ¤/Üst]Š}Zzgt45Ð.3ï XGGH:ƒDÂ
T§bëzZái}6,ÑÅVÉ™zhzVnÆ
Y0+Zgi}ÐZuzZáZyl7Š}YwÔV
**aƒ‰ÔZÏ§bZK̈yÌZk(g}6,»ƒ
‰ƒDXZzgZk(g}6,Zq-ç{ÂZ(ÌrÑ
g;ì�Zk»´`�áh+Š*»Ãð‚0ZVÌ7
™nÇXtìZzizyÆZk6,]Ån„»ç{
&Šg]äŠ*Æ(g}ÆegzV§sZq-
ÜsÅ§br|Šc*ìZzg�Z[¹‹ƒ[
ìÔZzg((Zk~ŠgZŠ,aZƒCgS
	XZzizyÅt6,]Îg`ÅvyŠ{ÃúVÃ
Š*J-(Að FXiÐgz1Æn¶XpŠŠ*Æ
‚0ZVÌt!*]Zh§bY…	�âjVÅ
WßŠÏÔ4Î7-˜izVÅWzZizVÔZzg§b§b

ÅZXŠzVäZzizyÅ6,]ÃÌ$zg™**Ñzq™
Šc*ìXpTŠyt6,]Zâ$zgƒ̂�Îg`

Ðå3zZàvyŠ{ÃúVÃŠ*J-(Að FXiÐ
!*Ç:gzumz{ŠyZk(g}6,Wy~ŠyƒÇX
LL¸ƒ¼ŠNZzg™™øg}(g}eZÑÆ
‚0ZâV½Ô@*gõƒÌÔâj1]Zzg¡
¬)Ô¾nCÙFätðHì�ZyZK̈âVÃ�
pŠZLy~ZK™«7™MhÔëLë
ZL(g}6,ŠxgppÅZYi]7Š,ÐÔ:
pŠz;VYNÐZzgW`ÆˆÐË§b»
ÃðmZyÐ!*¹7gOÐXt¦k,,�
ZÌW\ÃŠ3ðIÔøg}gkge~åÆ

nôpÅYg„	ZzgZyÅIVÆ.V6,
WÒ{Ænt@Ze$¹ñLñLZÖp~
ÉŠ~ˆìX
LLLLLLLLŠŠŠŠ****ÐÐÐÐÃÃÃÃððððmmmm‡‡‡‡ìììì™™™™ääääÐÐÐÐ¬¬¬¬ZZZZÐÐÐÐ¢¢¢¢zzzzggggŠŠŠŠNNNN
1111YYYYññññóóóóóóóó
LLWy~ëeZÑ(g}ÆÓx”VÅ§sÐ
{mîg6,ZzgŒVÆÓxßÍVÅ§sÐ¬x
îg6,ÔŠ*ÆZq-Zq-aÐZk!*]Åç°
â_	�ëäZ¹!*ÇWy~z‰Ü~**Zy
HX…¢ì�ÁÐÁŠ*ÆaZKŠ*Ã
7g~§bn{ƒäÐXäÆnCÙ§bÅ
ÃÒ™Dg	ÐXZ[t6,z¤/Zx»ƒ@*ìXóó

)Yg~(
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i}ÆZ0+gHìZjY+ÅpZéåÐìZzg
�áh+ZÏzzÐ¹6,Zäiâ:Ð„Zn!*g}~§b
§bÅ¹*VZzg¢~î GO‘‰8èELEÃ¹ŠâVJ-ßvs

 â…gìX

XqzVÃë:ZKWçÐŠNMh	Zzg**„;ðV
Ðg0*D	Zê!*g}~KÆaøg}f‚Å
ZhZy§b§bÅ¹*V¢~î GO¯CìXZyŠN¹EV»
ZK̈ã4d$ÅF,¹ÐZq-ZI^ģìYèt6,Zä
iâä~øg}ÂÎZßVÆ�Z[¸Xz‰ÜÆ‚B
Sy~Ð¹Ï¹*VßU*"$ƒ_	YèëäÎZw
7ÞÈ7HTÅzzÐZ[ëÃ¹‚g~qzVÅ

Yïg~ìXåÐHÔYVZzgù¥x™**„øg~F,¹
ÆgZ5Åe!ìXZ=ëZyZæ¹EV~Ð¼»
f™™,ÐZzgZnẐef™�‚bÆfg=ëäi}
ÆZ0+gzyÆ!*g}~Z[J-H5X

Høg~i}Z0+gÐÅ?ì?6,Zäiâä~
¹ßvtâ…¸Æøg~i}Å?ìYè¹»V

	ZzgßvtÎ!¸ÆZy¸gzVÆ (Caves) 6,¸g
fg=ëi}ÆZ0+gYÃÐXqÑèt¸gi}ÅRÐ

¼ic*Š{�Z~6,7	XƒÐic*Š{�~¸g
Æ**xÐ�gì� Veryovkina ~(Georgia) 

¢aÅ�ZðJ-ìX 2212 Üs
¹‚g}ßvtÎ!¸ÆZy¸gzVÆfg)z{

i}ÆÅA8~î OJ-YÃÐYèz;V6,�áh+Zq-Šzu~
ÐŠ*W!*ŠìXZkpZ[Ã7gZ™äÆaCÙZ½Cƒð
4d$~§b§bÅ¹*VZzgZYä¥/ñ‰X

-**y~ßvtâ…¸Æz{Š-MVäƒÐ
Ã**gZnHQyÃi}ÆZ0+gÅŠ*~ Zeus (,}Š-@*
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(1 )mX Høg~i}Å?ì

6,zWzà©gÔZ¥/|

Stamp



iîzVÐ!*0+|™{HƒZìZzgz{Z#ŠgŠÐG,í	Â
Zzg·Š-VÅ H a d e s i²!W@*ìX-**ã¹EVÆ

Ô�kH…g%ŠzVÆg.ÅZ0+ƒ~(ìÔßÍV» Sheol

tâ'å�tŠzâV„Å?i}ÆZ0+g	XWvZ“
ƒñW>]VÂZy¹EV~¢ŠÑD¸Åi}Æ
Z0+gÅŠ*ÕgzVÃWvÐ°äZzg§b§bÅwZN
Š¶Å(ìX

ÎÛ,Zzg,ƒ,œ~J-ÌÔZ#ëÃi}Æ
!*g}~¹ÁYïg~¶ÔÂ¼�gßÍVäÌ–�
i}Å?ìZzgÑàZzg†!Ú6,i}ÆZ0+gYä»

Science Fiction ZkŸÅ¹ßÍVä  gZ3ìX
Å¹=w¹*VÌKÔZy~ƒÐic*Š{�gZq-

Journey to the : ÅÂ[ Joules Verne �ÛZú

ìXëƒÃp[Zh§b¥x centre of Earth

ì�i}ÆZ0+gYä»ÃðîƒZgZ37ìŠzâV

6,ßÍVäY™Zh§bŠN1ìXt (Poles) Ú
ƒÜsøg}f‚ÅZhZyÐic*Š{¼Zzg7ìX

äEHÆ‡âyÅ Cavendish ~Z# 1798

¥xH°ÐëÃ¥xìÆi} Mass æŠÐi}»
D e n s i t y  Å?ƒ„7$ËXYè7g~i}Å
Density ì²R6,�èZzgßìZm 5.52 ½ã

ìXZeÈtƒZi}ÆZ0+g»8~î ORÆ 2.8 Üs
£¨}Zzgic*Š{̂kìXZn´z{Ì¹Zzgo]	
XÐëi}ÆZ0+g»qw¥x™D	X

iiii²²²²ááááÆÆÆÆffffgggg))))iiii}}}}ÆÆÆÆZZZZ0000++++ggggÅÅÅÅ¹¹¹¹ãããã::::
i²!YVW@*ìtëˆ~Òy™,Ð¬Ze

f™�ZmæŠÐëÃi}ÆZ0+gÅHZzgù¥â]qÝ
ƒðX
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Stamp
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i²ái}~¹¤‰ÜzgØ,aZ™D	X
Ði}',~§b»y�ìZzgZÒ¹YãZzgâàvyƒ@*
ìX

Ð**0*Y@* Seismograph ZyØzVÅ¤‰ÜÃ
ìX

Zq-ì‚0ZV Seismograph ƒÐª
')4è
J
GZXŠHZzgz‰ÜÆ‚B 132äZhang Heng 

Seismograph Zk~4~ƒCˆXñ�Š{iâä»
~ZXŠH 1893äJohn Milne Zq-Zôm,‚0ZV

Zzgi²ßVÅ(ZzgZé¤‰ÜÅ4eöÆa¹‚g}
26000 ”VÃtW!ÎäÆagZèHZzgZ[Š*½~

»V6,tW!ÎƒZì{mîg6,Zy»V6,˜VZÒi²á
WD	X

ìInstrument z{W‚y‚ Seismograph 

Å Pendulum )fgbëi²áÃ**í	XZk~
§bZq-¸g~ÍáÃ48-c*¢oŠJÐÐ\dD	
ZzgZk~Zq-MgzÙð»̄ÎD	XZ#i²!W@*ìÂ

\dƒZÍ!ÍìZzg̃Rƒ}egx6,Ñ»½6,¶Ky¯@*
 Zy¶K**]ÅæŠÐëi²áÅ̧]Ã**\Mh	X  ìX

ÅF,¹ÅzzÐZ[Â¹Zi T e c h n o l o g y  

ZEwƒD	X Seismograph 

Š*½ÅÓxŠ/Ç	W:~xm¯ñgBb	
ZzgZÏzzÐt¢~„¥xƒY@*ìÅi²!¹VZzgH
¤!gWc*X

‚0ZâVäZyØzV6,!*gOÐ̈g™ä6,t¥x
H�tØ,RÆ´z{i}ÆZ0+g½zZàŠz§bÅƒC

Ø,ë S(Secondary) Zzg P(Primary) 	XÃ
	X

Pressure WzZiÅØzVª P- W aves  

0*ã6,½zZàØzV S-Waves Å§bZzg Waves 

ƒC	XtØ,i²!Å Transverse Waves ª
(Ði}~^™Zk(Æ´z{¹ŠzgR6,F»V
6,CkƒC	X

ŠzâV Solid Zzg Liquid ic*Š{!Zzg P-Waves 

Ågëg)egÐ‚]³¢a° S-Waves ~¹	²

Ÿñ8aþ³þ³^¨Œ
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Stamp
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~$̂Ë	ªZ¤/ Solids ²(ÁƒCìZzgtÜs
Zn0*g7Y$ËX Wave ìÂt Liquid i}~}

‚0ZâVä»°Š1VÆˆt¥x™1Æt
i²!ÅØ,ZqzV~ùZzg¾gëgÐ¹	Xt
gzÝÅØzVÅ§b¦SÑí~¹	p‰„Zê

psƒ@*ìZégëgZzg‚ŠzâV Medium gZ5»
~p~ƒCì!*ÇZÏ§b‰gzÝÅ™yZ#ƒZÐ

ƒC Refract 0*ãc*j~ŠZ4ƒCìÂ'ç NHCìª
ÅgëggZ5Å P-Waves ìXWzZiÅØzVÅ§b

(,"Ð(,fìXZégëgbÐŠk³¢a° Density 

²ƒCìX

ZZZZÏÏÏÏ:::: Richter 

i²áÅ̧]Ã�zVÅ̂~™»§iZq-Z%O
1935ä(Charles Richter) ‚0ZVegÖ§Ë

~?m,H�Z[‚g~Š*~gZòìX
tZÏ]4g.ð G¤/Zs6,µÑíi²áÅzzÐHŠzg‹

Logarithm ³qÝƒ@*ìX Logarithm Ze
gc*M]~(,}�zVÃW‚y�zV~7™ä»§i

 ì@*�Zy�zVÅZÌW‚ãÐƒÅ™~WYñX
ÔŠkkHic*Š{¤‰Üzg 3 Æ£«~ 2 VwÆîg6,i²!�

ìªCÙZq-�(,"6,i²áÅ¤‰ÜŠkkH(,fìX
Ðic*Š{Æi²!»°n„îD 5.5 §ËZÏ6,

ë	X Epicentre 	XT(i²!W@*ìZj
)Yg~(

Ÿñ8aþ³þ³^¨Œ

»»»»uuuu Seismograph ŠŠŠŠ****½½½½ÆÆÆÆ

Seismograph ****

Seismograph ªªªªìììì

Stamp

Stamp

Stamp
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d~‚bÅz{�ácì�âœ}Å‚|#ÔpZm
ZzggŠ¿»_·™CìXd~Å@*gõŠ*iâäÐì

Z#ßvZLgzi%{Æ»ñV~WäzZà¡¬]¯ä
ÆaegÃwÔ�Zzg#ÜZâY»ZEw™D¸X
W�ëd~Å@*gõ»Zq-¿Y,̂{fe�:

{{{{~~~~ÐÐÐÐIIII:::: 800 ŠŠŠŠ****6666DDDD
d~»ªgkge”{ZEŵÔuÔyz*yZzg

-**y~Š*�'VÐmg‚rìXZyZ’Zð6ŠZâV
änQÔ#ZzgŠJÂV‰âœzVÅS:]Šgc*Ä

XZzgZ7ZŠzc*]Ôg8-zgzµZzgŠzu}%·]»g™ä
ÆaZEwHX

{{{{~~~~:::: 1200ÐÐÐÐ800 ZZZZssssòòòò̄̄̄̄ZZZZŠŠŠŠzzzzggggDDDD
].h+d~ÅãCŠeZ%~ZzgZmF,¹~¹Ð

›y6ŠZâV»Zë™ŠZgìXƒÐ�g6ŠZâV~

ÐZq-Y',Z0§y)Îf[~RÆ**xÐY**

Y@*ì(Ô̧MVä6Æ¿Æ!*g}~(,}eä
6,–Zzge_5Ó4jè

HGIEZzg
_5Í-)4jè
EGGIEÆ6§jZXŠKX›y

6ŠZâVä¹Ð6âœzVÅŠgc*ÄÅX~
ËguZŒÔ**>uZŒZzg;àgz³guZŒ�áï�X
ZrVä7~ÔÎeZZzg7N*ô**>f$‰âœzVÃ¯äÆ

5&»45»4è
GE

GGZXŠXX a
›6ŠZâVäâœzVÅS:]Zzg§i¿ÅãCŠ6,

âœzVÅŠgzÈ~»Âx»gHXZrVäâœzVÃ!Z[ÔäÔ
¤]ZzgŠJÂV‰i%zV~„HÔTä].h+d~
ÅãCŠg¿X›y6ŠZâVä¹Ï5§8gR,~&»45»4è

GE
GG»g

XX~e_5Ó4jè
HGIEÔ7cZzg™_5Õä H,̂c�áï�XZrV

ä6WÑ]‰�gðgFÔZ
Ê-.5½ø
GEZzg™z]45Îæ GEEÌ»gKÔ

TÐŠ!*]™**ZzgâœzV»‹t™**W‚yƒŠHX
›Ze°iä¹ÐŠ*-**ãZzggzðd�ZâV»

²!~F,ÀHÔX~ZgTÔ_ZzgK™�Æ»xÌ

Ÿñ8aþ³þ³^¨Œ

d~Å@*gõ

(31 )mX Hd~ZâŠNÌƒ$Ëì?

{−†Zv{VÔZ%M
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�áï�XZrVäZy~Ð¹Ï’k,,ÌôpX
Z#z{-g\~ËƒIÔZzgZyÆF,ZWä6ZzgŠvEx
ÆDÃôp™äZzg;ä~æŠÅX

¼�g›6ŠZâV~Y',0§yÔZ°Zi~)Î

f[~gm,m,Æ**xÐY**Y@*ì(ÔZ̀zãÔZzgZ0#
)Îf[~Z-$h45é GGEÆ**xÐY**Y@*ì(�áï�X

d~ZzgŠvEx~ZyÅÑZ•ä].h+‚bZzg
(ßYÅãCŠeZ%~æŠÅX

((((:::: 1800DDDD1600 ZZZZ’’’’ZZZZðððð]]]]....hhhh++++dddd~~~~))))
ZkŠzg~ÔgZ',^1ZbÔZAyÑzZ$n.ç

J
GÔZzgYyeZz

‰‚0ZâVä‚³§i»g»gHZzg].h+d~Å
ãCŠg¿XZrVäuVÅS:]»_·HÔâkÆD

»‡âyZzg].h+ZbÃt7HX

((((:::: 1900DDDD1800 WWWWggggµµµµ44445555ëëëë YYYY
GGGGEEEEdddd~~~~))))

z,œ~~Ô6ŠZâVä»g0%·]Å 19

d~»_·ÑzqHÔTÅzzÐZkŠzg~Wgµ45ë Y
GE

d~ä»°F,¹ÅX‚0ZâVäZkŠzg~Wgµ45ë Y
GE

%·]øw\+Ô-gc*ZzgZ�ZŒÅ‚|#ZzgZyÆ
gŠ¿ÅŠgc*ÄÅX

DDDDññññ����ŠŠŠŠ{{{{((((:::: 1900 ]]]]....hhhh++++dddd~~~~))))
z,œ~~Ôd~~6‡V‰!*Ç 20

d~Ô‚Ûpd~ÔZzg¢as‚bÅËqƒðX6
ŠZâVä6ÁÜŠgc*ÄKÔ6¡¦§j»gKÔZzg

¹Ï»gWæ¡¬]‰�ZŠzc*]Ôö8ZzgZ¼ZãÅ
ðƒðX

W`Ôd~ÂZ**ðZzgpgZuaZ™äÐá™5
(ß;.çEGEZzgZŠzc*]»g™äJ-Ôøg~i0+7V~Zq-Zë

™ŠZgZŠZ™CìX
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Jabir-ibn-HayyanJohn Dalton
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‚‚‚‚ggggeeee++++ÆÆÆÆ!!!!****gggg}}}}~~~~WWWW\\\\HHHHYYYY…………				????
‚ge+igŠ~âb!g8-ÅZq-gKÏTìZzg

{0+ZyÐmgBbìXZy (Herring) ŠVÆ‹8-
ŠVÃ¬xîg6,Dg™Æ3c*Y@*ìX›zú0*™‚ge+

v¢a (25) Z#½7gT0+XìÂZkÅMðæ
J-VYCìZ[ZÐZq-Zzg**xLL>Þleóó

ÐågZY@*ìZzgŠzu~‹&½ø
EY

Å§bñ~ (Pilchard)

Zzg�YCìX@*ë¬xîg6,‚ge+ÃZkz‰ÜñZY@*ì
Z#z{ZÌ¹gKƒCìXñ~ƒðZygK‚ge+
ŠVÃ¬@*i{0*ã~½}ƒñ(,}(,}',àV~
g3Y@*ìXQZyÆ½z){Z@*g™™sHY@*ìZzgZy
Æu»^™Zµ™ŠbYD	ZkÆẐyÃØ0*ã~

Ÿñ8aþ³þ³^¨Œ

YâgzÅŠN¹ã
‚ge+

iZ@{q

Stamp
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e1c*Y@*ìZzgZyW-VÃZq-¡¦2äzZàáÆ
ngÄŠc*Y@*ìXWy~Z7Z“ƒñ%~½ã0*õ
4J-Z!*ÑZzgåc*Y@*ìQZ7QZHY@*ìXZ[Zy
Q~ZzgZ©ƒðŠVÃ”ÆgLgL¡OzV
~g™Šc*Y@*ìX1Z7È™äÐ¬Zq-!*gQ%
ÐF,HY@*ì@*�t¢È:ƒYNX
‚ge+ÅZq-nÑàZ%MÅ§sdZÃIÆ‚i

ÐfgZŠzg0*ðYCìXt‚ge+Š*½~ˆgCŠV
~ziyÆÒpÐƒÐic*Š{ñ~YäzZàTìX

™zh³¤/Zx 56 Zq-%ûÜsZq-ñÌÆŠzgZyZkTÃ
ziyÆ',Z',ñZŠHåXdZÃIÆ´z{‚ge+�ÛZ÷Æ
f!‚iÐŠzgZzgzV«g~Ì0*ðYCìXHW\
Y…	�ZkT»**x‚ge+YVg3ŠH?ŠgZÝt

MVƒÐ¬ì{gzx~bk,{‚ge«CÆŒÛd$¹
(,~lZg~ñ~‰̂XÅ<å XEZZkÚÐZy»**x‚ge+
7,ŠHX

dZÃIÆ‚iÆ‚B‚Bñ~YäzZà
‚geeVÃ̂gC£œÆag7HY@*ÉZy~
Ðic*Š{F,»%¯1Y@*ìXZk%ÃZEZzg™´V
Å»g~~ZEwHY@*ìXZkÐ%2VZzgñwVÅ
pgZuÌ»gÅYCìX

âŠ{‚ge+±ÉÆñÌ~Zq-Ð&ÑÄJ-
Z&+}ŠîìXic*Š{F,#ZzgZ6,sÆ̧V~ZyZ&+zV

Ð&ŠyÆˆaòWD	Zzg½ãŠzâ{Æˆ¤/z{
¯**Ñzq™Šï	X‚ge+ÅpgZu~yŠ|m@*]Ô

«g~7Š}ZzgY0+Zg�áï	XZ#�tpŠÌZLÐ

‰(,~ŠV}‚[»ð¸@*3YD	X«g~
¾CƒðŠV~ZyÃT'×ic*Š{W‚yìYètÀ˜
RW[ÆŒÛd$(,}(,}̈ßVZzg¤/zƒVÅ̂~^
™C	X

HHHHŒŒŒŒââââ„„„„0000****ããããÆÆÆÆZZZZ0000++++ggggiiii0000++++{{{{gggg{{{{MMMMhhhh				????
(Z#W:~±gìƒVÂ Dog Fish ŠzŒâ„)

t±ZðŠÚzZßVÆaZh{àô̧0YCìYè
ŠzâVZq-Šzu}ÃZkŠgizgizgÐ”,âgD	�i}

Š@ìXtùÆ.Þ9}ƒ™Zq-Šzu}6,úWzg
ƒD	XZkŠzgZyŒZzg**uÐ(,~p+uWzZi,
ïs	XZk±Zð»Z�xZq-»«îƒ™¸vY**c*±D
±D%Y**ƒ@*ì²Zk±Zð»Âg{™äzZáŠzâVÆ
%äÆpZéqƒD	YV�Zy»ÃZ+{ZÏ~ƒ@*
ìªZkÅ3wÐÃ^Zzg85½54è EGHG»gÅYC	XZk»
Í“3c*Y@*ìZzgZkÅl!Ð%qÝƒ@*ìX

(ZÐpgZuZzg Eskimos œ-VÐZŠV)
ÀzVÆaZzgZkÆ%Ã3**åäZzgŠb°ä~
ZEw™D−Wgì	X�ÛzZá9â„«g~èÔ
!*ßVzZáŒâ„«g~;¶Zzg«g~h̃}ZÏâq
~�áï	Xt−YâgzVÆ̃D{0+ZyÐmgnp

(˜CV}hVÔÇÇVZzgÚV Typical 	ZzgVà)
Zzgd~˜CV}zdÅŠgxã^~aèt̃D{0+Zy

Ðmgnp	T»Ètì�Z7âèÆËŠ*
Šzg~0*ãÆZ0+gg.ÆaZLW\ÃZyqÑ]Æ
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_.eJÜ7,ZƒÇXt0*ã~ZÚ²?7gìA�zd
g„ìX

ËÆîg6,Z[J-t−Z+W!i0+Ï¦/ZgäÆ
‡.Þ7ƒnTÅzd¬Š~ƒ_ìX¸zzì�−
CÙz‰Ü0*ã~c*ZkÆZ0+g7g{MhX:ÜstÉZyÆ
aÌ.6,aZƒD	X-VÌƒ@*ì�−âƒVÃZL
”VÃ¾**Ì2**7,@*ìXâCÙ+»ìwì�ZLW\Ã
W!i0+ÏÆ_.eJ%Å¯Y6,ZyÅKã‚|#~
Pp´VÌgzúƒN}ZyÅëN*ùV~çV0

IZzgZŒ0*ƒVbßVÅ̂Z(g™‰@*�t!~Æ
‚B¾äÆ‡.ÞƒÃXZyÆ»ygLgLƒ‰
@*�¾Dƒñ0*ãÅ'×ZØÁÐÁƒYñXQZrV

(ŠVZzgZk Octopus (WÍ:) Squid äji+)
ÅŠzu~«g~‘‡]ÃZKpgZu~�áï™1X

Z¤/pŠg]äW!i0+ÏZ(g™äÆaZ7»°
p=VÐŠzeg™Šc*ìXZkÆ!*z�ŠtZKi0+Ï»Zq-
(,Zzi}c*.6,¦/ZgD	XZ7Šð\~ÎZzg
‚ÖVÆ)gzVZzg',ÃãÂŠzV6,Î**¹IìX

aè−»ic*Š{F,z‰ÜÎDƒñ¦/g@*ìÉZÐ
Z#ŠdtÎc*ƒZMìZzgic*Š{F,"fzw•7,ZgLì
Å<å XEZZkŠzgZyZk»Dg.e$W‚yƒ@*ìX{mîg6,±

ÉÆñÌ~t‚iÆ)gzVZzg',sÆÂŠzV6,
WYD	X

ZÞ,œ~ÆZ’Zð‚zV~Zk»%qÝ
™äÆaÒ]ÐZk»DgHY@*åTÅzzÐZk
Æ**aƒä»}.˜aZƒŠHXW`Ì;àzeÆF™6g−

Y~ 1980 Xƒî`gì	@*ëZq-g7g^Æ_.
−ÅW!*Š~Zq-ÑÄMDÙZgƒ_¶X

)Yg~(
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(19) ZZZZ////
(X 30 ì)Îg{æW,: 19 /ŠzicÆ�Û¤VÅ®ZŠ

â{~ƒðX 19 /Z'.5é GF],ZÃ¤8-ÅyÜs
ƒCìX 19 /PxÅÍIVÅ®ZŠ

Y1920 Z~ 26 z,F,ç 19 /Z%MÆWM~
ÃÅˆXZkF,çÅgzÐpZ&ÃÌzz^eZ%»hïŠHX

‚!-Ù 19 YÆIYZz»~Ã»Ä 1946 /
YÃ‹zl~ZV 1945 Z~ 6 âg~eðägz×Å¶Ôz{

/¤/äÐÜsZq-]¬aZƒZåX
zHhe»gkgeW³»ì 19 /Zq-±ò~

Y~W7´ÆÜsZ�xŠc*åX 1956 Tät»g**)
/‚Wgx7Z8-Æe0+6,ŠxgppÆÜs
4ˆŠzu}ZK̈yZi+zyZNgyäÌe0+6,ŠxgÄ 19

Šc*åX
/�ÛZ÷»�gàtÇg‚VŠ@*ÏCÙ‚wck~
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z~X8zZ:ƒäÆẐ¤/Šz!*g{Zg‚wÅ X6
YñÏÂypZÐÆf&õ OƒÇX

*†]ñ¼ô]mrßŠo

YYYYÐÐÐÐ********ÇÇÇÇ(((( 1997 ))))JJJJ††††gggg~~~~






