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W;!Z$ðEOZ$ðEO!Šd**VW�y~Ä@*g}òWñ

XtÄpzg]
X
**Z$ðEO?;V!ÎÂìXZã
‚g}@*g}¹VÐWD
?gZ]~„YVWD

?Zq-@*g{…ÌÂh™ÑŠz**Z$ðEO?ZÌZLZ$ðEOÅÍŠ~Ñw
ˆXâVä¹:LLZ#?Zâ(,~)Zâ~L~óÅWzZiÅîs

ZŠZ5Æ‚B(ƒYîÏ**VA$vg~™~WYñÇXYî
Z[Z$ðEOÃ»x™äŠz!óó

Â‡gM!*gzVÆL$ÖÆ-Y,̂{Ð
~*gzV (Stellar Nursery) ¥xƒ@*ì
ë±ð MQ²-ö ME3,u~

The ÅaZöƒCìXZÐLL‚góó) (Stars) c*@*gzV

J]ñrŠ8

*gzVÅ3,u~LL85é EEOgóó
(The Orion)

¦ZºZÔ**0+l,

:Zzg+)‚gc*Dg~( 1(a) {
�
:ÑàÛ°æO{~†[f[ 1(b) {
�
Å‚Š3ðŠ¶zZÑLZzg+ó
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(ë
XW`ëZÏÛgZiÆ!*g}~¼ Orion

¥â]qÝ™,ÐX
((((HHHHììììZZZZzzzzgggg¹¹¹¹VVVV0000****cccc****YYYY@@@@****ìììì???? The Orion 88885555éééé EEEEEEEEOOOOgggg))))

‚]*gzVÆL$Ö6,Œ‚|#Ã
Æ**xÐñÎxHY@*ìXZÐ (The Orion) LL85é EEOgóó

Ìë (The Hunter) ƒ]ÅZ˜b~LLDg~óó

X

Æ(Taurus) 6,%æEN`$ðIMg (Equator) tâèZ2Z
æ¹Y+$Š3ðŠ¶zZáZq-gz×uc*g{LS$ûEN

Zzg�iZL§7ÿEMNZ(gó**ò',`Æ (Betel Geuse) ZÄBðEM®{ó
Ã (Orion) 6,Œƒ@*ìXZzg+ (Rige) @*¯u*g{

~Š3c*ŠHìX 1(b) Zzg{
� 1(a) {
�
( J a me s ¾zd$ÜðŠzgÎ)`‰z‰c‰Š(
ÅgzZ	Æ Webb Space Telescope=JWST)

ˆëÐŒÛd$F,+Ã=3,u~LZzg+"543ð EGEGÑóc*LLÃ=GÔóó»
!©}ÿ
EOZzgZ•ð!*gOÐx@{™ÆZkÜðŠzgÎä

(Germination growth and *gzVÅaZöZzg›zú
ÆmÐZÏÃ]GX birth of Stars)

âg~‚wŠzg~6,zZµ',` 1350 i}Ð½ã
»Zq-!*Šà (Orion Nebula) ‚g)Zzg+(~L‚gGÔó
kHìXZzg+ 2000 Š®ìTÅSÎg`ÅS»

ìXZkÃ (Messier42) ó42
"543ð
EGEGÑ»‚³**xLL$4n.ç GJ

( G a s Ìë
XZzg+}!*Šw M 4 2 ¿îg6,
ZÚ(,Zì
ZkÆZq-)g}Ðá™Šzu} Cloud)

âg~‚wŠg»gƒD
XZq- 24 )g}J-YäÆn
âg~‚wÅZéfsŠ~ˆ
X

9460730472580800 = âg~‚w 1(1)
¢ak

×C¢ak 9.461 ~ âg~‚w 1(2)
R,g³¢ak 9.461 ~ âg~‚w 1(3)

R,gé 5.879 ~ 

ÛZ»×V 63241.077 ~ âg~‚w 1(4)
0*g 0 . 3 0 6 6 0 1 ~ âg~‚w 1 (5 )

(Parsecs)m

J]ñrŠ8

[M42] :Zzg+"543ð EGEGÑ (2) {
�:T"5Òh½ð HG\ (3) {
�
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Zq-âg~‚wÅZq-ÂxZ»ðÐŠzu}Âxè
Z»ð~p~ÐzZãƒ@*ì
tÃAÄ(,}Zzgîs

X

({@*gq-gZ]~)T~e0+:ƒ(Zzg+
"543ð
EGEGÑ‚Š{WçÐZq-!*ŠwÆŠÆÅ§bŠ3ðŠê

Š¶þXZq-gKŠzgÎÐx@{™ä (2) ìÿ{
�
6,Ì…ZkÅzWF,¬]qÝƒYC
XâCÙèƒ]
ZÐ*gzVÅaZözZá´‘Æîg6,Y…
X

’ZzgŠðwÆZkxé»âjà'×Z`c*
&Ó4è EOGE‚wIÂxèFÆâjw 4 . 5 ¤/Šz7

6„ì²Îg`Zzg(g}z�Š~ (Environment)

Š¶þŠv (3) Wñ¸Xøw**‚ÅT"5Òh½ð HG\ÿ{
�
Óx(,~(,~Šzg�VäZk´º»�ZðÐ_·H
ìX

@*ë*g}aZ™äzZá´̧VÐYUzZà
Ã’ZzgŠðwäšu™Šc* (Visible Light) %ðgzÝ

ìX@*gO~7,äÅzzÐz{ZÌJ-øg}x@{~
7WnX’ZzgŠðwSÐZgi+ÃúVÆnËs

zZôÅ§b
XšZÐZgi+ ( T r a n s p a r e n t )

Ð: (Near Infrared Camera= NIRCam) "{
¾zd$"5Òh½ð HG\äZzg+"543ð EGEGÑ~*gzVÅYñaZö

BmÃ¾zd$"5Òh½ð HG\ 11 »�ZðÐY,̂{1XZk´‘Å
Ðàˆ¦k,ZkÐIàI£zk,Ð}ic*Š{™sZzg

Š¶þX (4) "Vw¬]½™C
ÿ{
�
*gzVÆŠgxyÎdÜâŠ{»åZzgÃgZÜ

ƒ@*(Atom) 7ìXÉCÙkv¢a~Zq-�CÙ
»wƒ!@*ë (Cube) ìXtZ(„ì‰]ÆZq-ŠZ:

Zzg+"543ð EGEGÑ‰´‘ÅÑÄZq-DÙZg�CÙ°kv¢a
ìXQÌtZ•ðª]»£xì
*g}ZkÁŠgzÆÜ

ÆÑz¬C&Ó4è EOGE‚ßV (Stellar Evolution) ~dZg»Y
ÑÄÆ‚B¾ (Hundred Septillion) ~^ð M_545Ó4è GFHGE

J]ñrŠ8

ÐÐÐÐZZZZzzzzgggg++++ÅÅÅÅàààà̂ˆ̂̂ JWSTÃÃÃÃ 2022 ::::mmmm (4) {{{{
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äZk§bÆâ& JWST §b!*ëa}Zzgk„gì?
*gzVÅaZöÆ%³zZgF,¹Åoiw»ZÏsHìX

(Zq-tZq-DÙZg$Ó4è OGEªZq-Æ 1 ÿc*Šgì)
Æ',Z',ƒ@*ìX (1000000000) #zV 9 WÐ

#zVÆ',Z', 26 (^ð M_545Ó4è GFHGEZq-ÆWÐ 2 Zzg)
ƒ@*ìXþ

::::ÅÅÅÅaaaaZZZZöööö:::: (Filaments)
¡¡¡¡ÍÍÍÍ----....3333ïïïï
EEEE

GGGGEEEEHHHHcccc****88883333‹‹‹‹ðððð
EEEE

GGGGVVVV
XÃL%,Åsóc* (Theta Orionis)

(£45é
G

GHG#/õ EG
ë
Zzg+"543ð EGEGÑÆz‰ (The Trapezium) LfziÞó

Š¶þXZz6, (5) ~egâ&*gzV»L$Öìÿ{
�
ŠZNY+$Å‚~zZµ*g}@~Š3ð7Šï

XZy*gzVÐ!~Ðw•5+k,Wí”{f¨Z]6,Œ

Zzg!*Ñ¶ (Strong Stellar Winds) ”h+dƒN
ÌyZzg�lŠÑäzZá¡Í-.3ï

E
GEHú (UV-Rays) ÃN

Z7š)83Šõ
E

G(aZ™D
X¤!g"5å GNEƒZÆizg
½ãZq-$Ó4èGOE�CÙ° (Filaments) Ð83Šõ

E
G (Swept)

ÑÄqÝ™fe
X�*g{ (Typical) kÌÅVà
»»x™D (Kick-Start) Z6g^ - ÅúÆn´ë LQ


XâŠ{Aic*Š{ûÐûF,ƒ@*YñÇZkÅù¦
æè…Zâ„¤!gƒCYñÏXZ§ZsÆ´̧VÐ
T!~ÐâŠ}ç3c*EÙíYNÐt£â]

(Denser) ZzgRy (Larger) ZÏ!~Ð(,} (Spots)

Æ@~R,*.çGFE*L$ÖÆ (6) ƒDYNÐX{
�
*gzVÐhdƒZîVÆÖÐ{mîg6,;àgz»g0
‚>VZzg‚ÓC;àgzXÐ“WzZá!*gq-Zzg#-Cå FGFZg
83Šõ
E

GŠ3ñ‰
X
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����
zzzzZZZZáááá88883333ŠŠŠŠõõõõ

EEEE
GGGG))))¡¡¡¡ÍÍÍÍ----....3333ïïïï
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�



ããããCCCCŠŠŠŠ~~~~cccc****ZZZZ----((((ggggzzzz~~~~ppppggggŠŠŠŠ°°°°ææææOOOO{{{{ÅÅÅÅúúúú::::
(Formation of Protoplanetary Globule)

T§b0*ãZz6,ÐnÅ§scì!*ÇZÏ
§bâŠ{¡Í-.3ï

E
GEH~Z§ZsÆ´̧VÐic*Š{ÑÄzZá

Å§sY@*ìXZk§bŠ%0*äzZÑ (Spots) £â]
âŠ{‚,̂~ÂxèFÐ(,Zƒ@*ìXZkâ/*g{Ã

ë
XZkÆZ§Zs’ZzgŠðwÅ(gzV HST-10

ƒC
X%,Ås (Disks) Å7ŒÛu4èG (Planets)

Ðå3zZàt”h+Zzgš/~ (Trapizium Cluster)õ
6z̧qƒäzZá (Intense Radiation) ZÃq

*gzVÆZ§ZsZ',1ÆLÃbóÅ§bŠðwZzg’»
Š¶þXZ’Zð*g{ ( 7 ) pw¯Šîìÿ{
�

(Clouds) ÆZ§ZsŠðwZzg’Æt!*Šw (Protostar)

ÂxFÐ.e$(,}ƒD
XZkÃ=3,u~~ƒ]
âg~ZyZY 1 8 0 ŠZâVäâ&*gzVÆZ§Zs½ã
Å¶K0+„ (Photoevaporating Disks) ŒÛßV

5±<XZ,Óx‰çw*gzV (8) ÅX�g%:{
�
~7Z½D
XŒÛR*gzVÐå3zZà”h+ZÃq
âŠzVÃŠzgUŠîìXâŠ{Sg‚rìZkn“WzZá

ÅS (Jupiter) **å*gzVÅ!*¹S»ñZi:œ~
ÐHYYìX

::::(Protostar) ããããCCCCŠŠŠŠ~~~~****gggg{{{{
ãCŠ~*g}H
Zzg¾§b‘W
?’Zzg

ŠðwÆx°æO}Ëz‰Ü%œ/ÆZ§ZsS~ZŸ†Æ
‚B‚B’™ZyÅÑÄZq-_545Ó4è GFHGE�ZCÙ°kv¢a

J-VYCìXZq- (atoms per cubic centimetre)

#ÎäÆ',Z',ìX’Ætx 22 ÆWÐ 1
_545Ó4è GFHGE

( S t e l l a r  °æO}*gzVÅ{xYñaZUV
~WoÐnzxƒYD
ZzgZyÅÑÄ Embryos)

_545Ó4è GFHGEJ-(,|YCìXZk 100 ~’góZŸ†ƒ™t
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:%,Åsõ (8) {
�
:Ã=<)*gzVÅ{xYñ (9) {
�

aZö(
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»%œ/'×h+ûZzg¤/xƒ™:æ M (Gas Disc) §b}ŒÛm
ÃR,v (Thermonuclear Fusion) Eàð5\

™@*ìX;àgzXÆ�CÙzVÅ45Í-ê
XGG~p~ (Trigger)

ÐÂZ**ð»ZyZ`ƒ@*ìZzgt¿ (Core) ÐZyÆ»
”
X'×h+',WV*g}Ðå3zZàZÃqZkÆ
Z§Zs’ZzgŠðwÃ%æFM}™ŠîìXZk§b*g{z�Š

Zzg (9) ~W@*ìZzg¿u™WÐ®ZÞìX{
�
5±�Ûâ��Ã=<Å̂ìTÆZ0+g (10) {
�

ŠðwZzg’»°æO{ì�ZÌÌZL7%Zi~ìZzg
ÃŠzg (Cocoon) ZkÃ’ZzgŠðwÆZLaZ›ÃÃy

™ä»z‰Ü75X

:::: (Neonatal star) ââââ&&&&****gggg{{{{
~Š3c*ŠH*ú”{*g{ ( 1 1 ) ^�

 (θ2 )A Zzgc*$ø
EL

2 T»**x(£45é G
GH (newborn star)

ìÜs$Ó4è OGE‚wIú0*c*Xt*g{Îg` Orionis A

&Ó4è EOGE‚w 4.6 Æ£¨~¹�ìXYèÎg`Å/
Š*ìXQÌ*g{Ðå3zZàZÃqäŠðwZzguV

(ÃZkÅYñaZöÐ™s™Šc* Cocoon ÆÝs)
ìXZzg+"543ð EGEGÑ~Z,%zVâ&*g}Ò]Ðñ�Š

ZzgZkÆ C Zzg BÔA 
X̂~Zk*g{Æ&ZbZY
Z§ZsŒÛR*g}ŠAYMh
X

(JWST) ¾zd$Zð"5Òh½ð
HG\)`‰z‰c‰Š‰(

âg~ 0.0006 ÅLL"{W@óóZâ8hé OkZzg!

t
âg~ 5 ‚ßV6,ñ�Š‚½VÅF,KMÃŠN$Ë
Xt½ã

]»Ã,ì�
¬xîg6,Zq-FÂx»‚,̂ìXZk
œªäâCÙ+èƒ]ÃF*gzVÅaZöz›úðúz
Zg»ð%ZiÆjZßVÐˆlzï™äÆ‡.Þ¯Šc*

ìX¢zg]Zk!*]Åì
ÃðZZ̀zgLLÂ[è@Ze$óóÐ
@Ze$ZzggÉðá™»ÑCgZizV6,7,}6,Š}ÃÎo½
UäÅÃÒ™}!

J]ñrþ³Š8

:âú”{*g{ (11) {
�
(Theta2 Orionis A)

:Ã=<)*gzVÅ{xYñ (10) {
�
aZö(
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¸ì„Š]¸Š+zZZV

»xMñ™*~ZK̈VÆZK̈V
pZzZ®s@qà"»t�gÄ¤/p
Z¡IYÆ¾Ð07pqàÆ
Zq-ÎŠk‚w*gäÆˆZkÄÅ

se$ñçqÆjZ!ÐoƒZzg
',z‰Üìaèi0+Ï~ÂZK̈yÆ»x
ZK̈yMYì1ñ]ÆÌ̂Zq-
ZK̈yÁZiÁWJÐŠkßÍVÆ»x
MYìX

‚! 22 ZÌ*¸â{Cg»g�zZÑ
�ÛŠ+{VZq-vuqŠX~”h+iÂƒZZzgQk»È**e

Å¤&ƒ̂ (Brain death) ƒŠHXZkÆŠâ©ñ]
ÂQkÆzZ−+äZkÆZ¡IY@t™ä»êHZzg
B�yÃZkÆ®Ô¤/Š}ZzgŠzu}Z¡IYÃoÆZ 7

¢zgÇzVÃ¾HŠHCgÆZ4lhw~ZkÆŸ
ÆZ¡IYïá‰ZzgZèZ<ØÐmgppzZáb

ßvZkÐoƒñX
M`»ñçqLL¬@-xŠ]

BZ~Ã7g~™*~ 13 Z¡IYóóì�

oc*Y@*ìT»Ñì
úZx~
Z¡IYÆ¾™ä»¥DyËZg
HYñ@*
%äÐ¬CÙ¿¤Ï
Ð¨gz„ÆẐKi0+Ï~ê
™Æ‡âã»ggzZð™YñZzg%ä
zZÑZK̈yË¢zgÇÆ»xMYñXZÏ

‚!]4->î GEXmaŠO~�»gqŠP 63 §bÄgôÅg�zZà
~ZKYyrZùZrVäZC›wÔ¤/Š}ÔM@Zzg®

ßÍVÃi0+ÏjŠ~Xzik,ZW3,ggñŠ~ 6 ¾Š}™ÁZiÁ
z,Z3Îe~ 99 äZLâ;:6,z¤/ZxLLðÅ!*]óóÆ

J]ñrþ³Š8

¬@-xŠ]Z¡IY
(WORLD ORGAN DONATION DAY)

ÔZ¥/| eZË†ZUÒ

zzzziiiikkkk,,,,ZZZZWWWW3333,,,,ggggggggññññŠŠŠŠ~~~~ääääZZZZLLLLââââ;;;;::::6666,,,,zzzz¤¤¤¤////ZZZZxxxx
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ZK̈ãZ¡IYÆ¾»XQVc*XZrVä¹o~Z¡IY
Æ¾Æ!*g}~ËZg~(,|g„ìZzgz{t


ZÐM‚y¯äÆno½~7V0*Œ6,»x
HYg;ìX

zik,¡Zzg{0+Zã‹ŠÆ_.Z¡IY¾™ä
Æçn~yz*y™*½~Š}�6,VŠHìp
ÔZzgg‡ÆŠgxyzW�Ût™¡÷»!*)̄ìX
LLòYpy¾Zzg%äÆẐ¡IY¾óói0+Ï»·

Z7ƒ**e34/õ XG
JX
ezVZzgR,Z$k5Õä

E
FãÆ¬@Z°ZŠzÑgÆ_.

4990~2013 yz*y~Z¡IYÅk0+»g~ÅÀ®ZŠ
ƒ̂ìZzgZ0+Zi}Æ 12746~2019 Ð(,|™‚w

DÙZgÐiZZ+ƒ_ìXZk§b 15~ 2022 Æ_.
Æ£«~Z¡IYÆ¾ÅÑb~½ãeg 2013

ÑÄÐiZZ+Z�ÛZŠ 5 kHZŸ†ƒZìXZ¡IY»¾:ƒäÐ
CÙ‚whuƒYD
X@*ëk0+»g~Å¢zg]Zzg
%ÉVÅ®ZŠZzgñ]ÆẐ¡IYÆ¾6,gŸq~
Š¶zZßVÅ®ZŠÆŠgxy»°�ÛtìX

zik,ZWä¹
].h+?‚bÆZkŠzg~
Z¡IY»¾ËÃi0+ÏŠ¶»Zq-(,Zfg=0ŠHìX
¹Y@*ì
Z#Ãð¿%äÆẐCŸ¾™@*ì
ÂMJÐâßÍVÃ5i0+ÏY»Zkyƒ@*ìXZrVät
Ì¹
Z¡IY¾™ä»ƒÐ(,ZZˆktì
YD
YDÌË»>ƒYñX¾ÅYy$YñX�ßv
Z¡IYÆ¾»ZOg™D
z{Y…

ZOgÆZq-
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œÃ¦/Zg**HÂƒ@*ìZzgZ+qª~Z#ÃðZ¡IYc*
Ÿ»¾™äzZÑïYñÂ‰æŠQÐqÝƒYCìX

MNZ[Z¡IYÆ¾ÃKÅÃÒ™,

MytìH?

z{¿�ZLZ¡IYÃñ]Æˆc*i0+Ï~¾
B@*ìZzgT¿ (Donor) ™ä»ê™@*ìz{ez3,

Ænz{Z¡IYZ7wHY@*ìQÐg$h4543ï GGFG
EH

¹Y@*ìZzgk0+»g~ÃR,Z$k5Õä
E

Fã ( R e c e i p i e n t )

ë
XZ¡IYÅk0+»g~].h+ (Transplantation)

¥~Zq-x7gÄìX$+¬ÐZ¡IY¾™ä
zZßVÅ®ZŠ¢zg]qzVÅ®ZŠÐ¹ÁìX½ã¸

21 ßg wF,¹c*C˜´ÅÌìXZ%M~CÙgzi

Ðic*Š{%ŠÔ 107,380 Z�ÛZŠ�ÆZOg~%YD
Zzg
pZ&Zzg+Aõ EFOi0+ÏXäzZáZ¡IYÅk0+»g~Æ

M7´ð!*°}�ZOgÅ 2000 ³
XZÏ§b½ã
z„~
XZ¡IYÅk0+»g~i0+ÏZzgñ]»çnìX

zzzz{{{{ZZZZ¡¡¡¡IIIIYYYYZZZZzzzzggggAAAAiiiiÅÅÅÅkkkk0000++++»»»»gggg~~~~����eeeeìììì
®Ô¤/Š{ÔÅ5Ò0î EEÔ›wÔµ}ÔM-$ÔŒÛ6Ô»y
»ŠgxãzÔ7Óå ELÔ3åXHO~»ÍŠZÔ›wÆzZßiỐ45½3ð

EGHÉz){X

ÃÃÃÃyyyyßßßßvvvv¾¾¾¾™™™™MMMMhhhh
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CÙ/Æßv�ez,M™Mh
XZ#Ãð¿
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%Y@*ìÂZkÆZ¡IY¾™äÐ¬ZkÅ?@*gõ
Zzg/ÅãCŠ6,¾™äzZáZ¡IYÅo9L»Y,̂{
1Y@*ìX

¾¾¾¾™™™™ääääÆÆÆÆnnnnHHHH§§§§iiii»»»»ggggƒƒƒƒ@@@@****ìììì????
z{Z�ÛZŠ�Z¡IY¾™**eT
Z7Šg`fs

%ZiÃå™**e34/õ XGJX
ez3,gZ~ZC**xZ0+gZ`™**@*
%äÆ /
Ẑ¡IYÔAZzgM\VÆKã¾Æn
‡âãîg6,gŸq~Š¶»Zq-§iìX
ZL{0+ZyÆZgZWZzgZ³ZYÃ¢zgCN
 /
M\äZ¡IY¾™äÆngZc
™Z1ìX
ÄeZËÔzVZzgèIgÉÃÌ¢zgCN@*
 /

ˆ~Ãð‡âãX:9ZƒYñX

¾¾¾¾qqqqÝÝÝÝ™™™™ääääzzzzZZZZááááßßßßÍÍÍÍVVVVÃÃÃÃHHHH™™™™********eeee33334444////õõõõ XXXXGGGGJJJJ????
Z¤/Ë¿ÃR,Z$k5Õä

E
F.$Å¢zg]ìÂQÐ¸ò

ZOgÅz„~�áïƒäÅ¢zg]ìX
R,Z$k5Õä
E

F.$ÆnhwÅRe_5Ô.ç FE~šY,̂{
áÏZzgê™}Ï
Mc*R,Z$k5Õä

E
F.$ÆñizVZyzZgÅ

§sÐZ¡IYÅ¼ZlxÆn»g™Š{£gZ]Æ
ñZ¬
c*7X

Z¤/Zõ7wÅR,Z$k5Õä
E

F.$štð™Cì
M\
R,Z$k5Õä
E

F.$ÆZiZyzZg
Âz{M\Ã̧òZOgÅz„

~�áï™Š,ÐXÃðÌ¿Zq-Ðic*Š{R,Z$k5Õä
E

F.$
hw~ZOgÅz„~�áïƒMh
X

ZkÆẐOg™**ƒÇ
¾™äzZá
�ÃqÝ™äÆnXŠk,ZOg™**ìX¢zg]qzV
Åz„~**xŠg`HY@*ìZzgZ#Ãð�Šø7[
ƒ@*ìÂz„~ñ�ŠÓx%ÉV»Aƒñ�Ð
_“»ç™äÆnY,̂{1Y@*ìX

¡Zzg{0+Zã‹ŠÅziZg]Å§sÐ
´` 1994 yz*y~ZK̈ãZ¡IYZzgAR,Z$k5Õä

E
F.$Zl

Æ£œZzgZK̈ãZ¡IYZzgA~̂gCAŠ+Ågzuåx
ÆnZK̈ãZ¡IYZzgAÃUäÔfí{™äZzgR,Z$k5Õä

E
F.$

™äÆŸÆ�ÛZë™@*ìX
ëŠ;ð~ec*ûÔ;ð¤6,bÔ¤/Š}ÅŠZE

Fg~)ZÔzZà¢4-ö
E
GHCgÅFg~Ü§ii0+ÏÅ

Fg-V~ù¦îg6,ZŸ†ƒZìÔTÐZ¡IYÃvyV
YìXZq-!*gZ#My~%µ~Z¡IYÅ**»òzZµ
ƒYCìXZ,ç5]~Z¡IYÆR,Z$k5Õä

E
FãÅ¢zg]

7,$ËìXÓ#ÖyäDMgÌÔR,Z$k5Õä
E

F.$6,z¤/Zx
**ÇHì@*
̧òÔ´‡ðZzggc*4R6,Z¡IYZzg (NOTP)

AR,Z$k5Õä
E

F.$¡V»Zq-,Mzgu‡ìHYnZzgZ7
R,Z$k5Õä
E

F.$Zzg!*ic*ÄZõ7ßVZzgA¶VÐÝHYn
ZzgZ¡IYÅ¸ògZ~Ã',ŒÛZgg3YnZzgAÆ¾
Š®ÇyZzgzßwàÇyÃZkÑÆn%Š{¾Š®Çy
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ÆZ¡IYZzgAÅyh+Zg~Zzg„ÆnZq-ñW,Âx�ÛZë
HYnX6,z¤/ZxÆ�Ôñ�Š{Z¡IYZzgA»R,Z$k5Õä

E
Fã

Zzg!*ic*ÄÅœ1]ÃZ\¤/i+™äZzgAJ‡ì™ä
ÆnæŠ�ÛZëÅYCìX
Z#Ãð�Šø7[ƒ@*ìZkÆ
ôÂzßwàÇyÅz„»g
™@*ì�qgzfsúZï6,FFƒ@*ìX

pyÅn /
AÅn /
�»‚,̂ /

%%%%!!!!ÅÅÅÅFFFFgggg~~~~ÅÅÅÅ????¬¬¬¬]]]]::::
eeeezzzz3333,,,,ZZZZzzzzggggzzzzßßßßwwwwàààà{{{{ÆÆÆÆŠŠŠŠggggxxxxyyyy''''ZZZZ5555ððððÃÃÃÃ,,,, /
Z¡IYƒÐ¬ZkZyzZgÆ‚BR,Z$k5Õä

E
F.$

Wn~7HY@*ì�4+òƒXR,Z$k5Õä
E

F.$šð™C
ì
Mc*z{?£gZzgŠvúZïÅãCŠ6,¾”{�ÃJw
™}Ïc*gŠ™Š}ÏXZ¤/R,Z$k5Õä

E
F.$çÅš�ÅYõ

™gìÂz„~�áïZŒ%!ÃR,Z$k5Õä
E

F.$çÅ
§sÐgZ‚HY@*ìXR,Z$k5Õä

E
F.$c*ÃZ¡IY@*gõ»Zq-

±^ì�tC@*ì
¾§bâCÙ+¥äZK̈ãŸÅ
‚|#ZzgÂxÃŒZzgx].z4Yg~g¿@*
:Üs
Fg-VÆÜsÎŠWiâƒZYnÔÉñ]ÜZ$+~|

~ßy~ 1840 Ã'×h+ŒYñXŠ*~ƒÐ¬
~gzk~ 1933 pyÃ»¿»x!ÐHŠHÔ²

ŠzZ¤¤/z:ÆZK̈âV~«%û¤/ŠzVÅk0+»g~
( D r . ~Z%MÆeZËgleZÝÆI° 1 9 5 4 ÅˆÔ

ä«%û¤/Š} Richard H Lawler)

Å»x[k0+»g~ÅXz‰ÜÆ‚B‚B
t¿Üs¤/ŠzVÅp~J-özŠ7g;É
ŠvZ¡IYÅk0+»g~Ì¿~ÑðˆXŠ*
Æz{o�Zk)ßY~uz„
X
Zy~**gz}ÔZ%MÔZÜÔM7´Zzg–
�áï
²ZÜÔâtZzg™zâz{&â´

˜VẐi%v¾ÔZ¡IYÅÑbƒ

Ðic*Š{ìX
Global observatory on donation and

ÅZq-g7g^Æ_. 2013Å transplantation

Z¡IYÅk0+»g~™äzZá�kuz„˜´~F,ÅÔ
:Š~²[ÔZk,ZyÔZgŠyÔayÔ̂ÔrZzgÃe$�áï

²Ẑi%vZ¡IYÆŠ]Zk,ZyÔF,ÅÔÃe$Ô:Š~
²[Ô¢ÔayZzg5.~Ì(,~®ZŠ~ŠbYD

XŠ*ÆÓxF,¹c*CZzgF,¹5+k,̃´~Z¡IYÅ
k0+»g~Zq-%1oÂxÅßg]~**ÇZÅ™)ÿìÔTÅzz
ÐZ¡IYÅk0+»g~Zzg¾Z¡IYÅÑb~ZŸ†
ƒZìXR,Z$k5Õä

E
FãZq-?§i»gìT~Zq-¡q

Zzg¾Šy{Ð�c*AÃU™Z,%!~R,Z$k5Õä
E

F.$
HY@*ìT»�c*A**»xƒg;ƒc*yZ[ƒŠHƒX
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R,Z$k5Õä
E

Fã»ZEwZqÑ]‰
¤/Š}ÅyZ!ÔŠwÅ
Fg~ZzgµzVÅFg~Æ´`ÆnHYYìX

R,Z$k5Õä
E

Fã»ÑyZ[”{�c*!*:VÃ¡
q�Ðps™**ìTÐ%!Ã¡c*[ƒäZzg
ZyÆ£gi0+ÏÃ4¯ä~æŠï$ËìX@*ë
R,Z$k5Õä
E

Fã~ZëçZ]Zzg85Ó4-?ç FGGEEEÌ�áï
Xøw%!
ÆæZ¢š-ö

EGÂxÆfg=R,Z$k5Õä
E

F.$”{�c*AÃšŠ™ä
»ç{@*§]æZ¢š-ö

EG
ZŠzc*]Å¢zg]ÔZzgZ$¨½jè

EEIEZzgŠv
ë7V»ç{�áïìX

ZyŠâVƒÐic*Š{R,Z$k5Õä
E

Fã¤/ŠzV»ƒg;ì
�»x[ƒ@*ìZzg½ãCÙoZzgCÙ̧~ƒg;ìX

¤¤¤¤////ŠŠŠŠ{{{{»»»»¾¾¾¾::::
Ë¿ÆŠzâV¤/Š}yZ[ƒ`
XZzgZk
Åi0+ÏXãìÂZ+qª~Šzu}¿»Zq-¤/Š{ïw
™ZkFg¿ÆÎŠc*Y@*ìÂZk¿Ã¤/Š{»¾
¹Y@*ìX¤/Š{¾™**Šzu}ZK̈ãZ¡I¾™äÐfgZ

Z¿ìYèZK̈ãŸ~Šz¤/Š}ƒD
ZzgZK̈y
Zq-¤/Š}Æ4g<é XXg}Ì¡qi0+Ï¬™YìX

ëZ¤/Ë³m,Ã¤/Š{¾™**eTƒVQÌ‰

Zz‡]¾™äzZá»¤/Š{%!Æ¤/Š}Ð
ò)_“(7™0*@*Zzg¸zzì
‰Zz‡]¤/Š}

¾7GYMhX

Z¤/ËÃ¤/Š{R,Z$k5Õä
E

F.$™ZäÅ¢zg]ƒc*w
~¢zg]7,$ËìÂâèÆ£¨~Z[Z(™äÆ
Zk**]ic*Š{gz×ƒ‰
aèâCÙçâ]ZwygzBä

çÙyZEw™Æ¬@R6,¤/Š{¾™äÆ§i~
Zz!p~',0*™Š~ìX

DÙZgzVZ�ÛZŠ�¤/Š}ps™Z™^Qgì

�áh+¡q:ƒ0*DÔeZ&Ó4mø

JG™zZgìƒDc*Qi0+ÏÅ
kB;g`ƒDX

gzBÆ§i»gÐ¬ËÌ%!Ã¤/Š}
»¾qÝ™äÆnæÂVZOg™**7,@*åYV
Z#

J-¤/Š{¾™äzZÑ¿%7Y@*c*Ãð¿ZCZq-¤/Š{
¾7™ŠêXZy»ìwåLL¤/ŠzVÅp~~Z¤/Zq-¾
™äzZáÆŠzâV¤/Š}Šzu}¿Æ¤/ŠzVÐ
˜t7gnpÂZ7Šzu})z̃�hzVÐ
5Šbe34/õ XGJ@*
CÙ¿�¤/Š{¾™g;ìz{ËÆ»x
MnXZ+VBÌ
˜V¤/Š{¾™äzZßVÅZq-

ÆŒÛd$¤/ŠzV 70 Z�ÛZŠÆŠgxy 70 îsš/~0ˆZzg
»nŠ!eƒeX

¦VÆúnZK̈ãZ¡IqÝ™ä»ÎZwZq-
ZÜ¹Xì�%¥ÐmgppzZßVÆ´z{¬x
ßÍVÆnÌ‡.ÞJw7ìX

®®®®»»»»¾¾¾¾::::
®¤/Š}ÆˆŠzuZƒÐ¬x‡.Þk0+»g~
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�ìXª®ÅFg~o~¬xZzg”h+n»çnìX
gzZîîg6,®Åk0+»g~Æn�Fg¾Šy{ÐZkÅ
c*ZkÆ{0+ZyÅY+$Ð�»¾Š¶6,gŸq~Ð
qÝHY@*ìX$+¬Ð®Åk0+»g~Æn³Z�ÛZŠÅ
z„~!~ÐZŸ†Æ:L»°®ZŠ~Fg�Æ

¾ŠyÇyŠø7[7
Ô®Åk0+»g~ÆZOg~F
%!k0+»g~ù~Æçn~»°Fg
²¼»ZÙw
ÌƒY@*ìXZ¤/Ãð%!ÃËģŠZgc*Šz„Ð¡
q®»¼zïYñÂ¹ic*Š{FgƒäÐI„ZÐ
Zq-¡q®»zqÝ™ä»ñµƒ@*ìX¼
%ÉVÆn¾ŠyÐi0+{®Åk0+»g~Zq-�Šw
§iìXi0+{®Åk0+»g~eìYèŠvŸÆ
�Æ',ÜsZk~Šz!*g{aZƒäc*(,"Å&¢A

àVÆ 8Ð4 ƒCìX®ÆŠzâVzù~Æˆ
²?~Šz!*g{aZƒYD
X

®®®®»»»»¾¾¾¾ŠŠŠŠyyyy{{{{ÃÃÃÃyyyyƒƒƒƒYYYYìììì????
¾Šy{ÃðģŠZgÔç~ÔØCÙc*Šz„ /

ƒYìX
�qÝ™äzZáÆpyÆ¤/z\Ð¾ /

Šy{»py»¤/z\_“~ƒ**e34/õ XG
JX

¾Šy{Å?ZzgŠâ©¡Zhƒãe34/õ XGJX /
‚wÆŠgxyƒãe34/õ XGJX 60Ð19 ez3,Å/ /

7g}¿ÅZh§bÐ™1úZzgZk~ /

ñ�ŠçZ]Zzg)]ÃYyheÆˆ¾Šy{Ã¾
»ê¢8ecX2Šg`fsÃsB™**e’X

345é XGFN*Q!ZzgÏÅØ~ /
Z$¨½jè
EEIE HIV /
ÑZ[»¬Š~ /
;CFg /
u¤yÅØ~ /
)£g~?qª»qï /

YYYYõõõõZZZZzzzzggggçççç¤¤¤¤::::
k0+»g~ÐI®ÅFg~Å]åIO]ÃYiÆ
nqgzZŠZx

ù»ÏXKZÂ /
®»ZßZ‚ƒ&+ /
Z¼z»ge-¤/Zx /
ŠZÕVÅYõ /

kgdà6,z”e6,Iz){ PPD Z]½èE<X /

®®®®ÆÆÆÆ¾¾¾¾ÆÆÆÆˆ̂̂̂ÅÅÅÅëëëëŠŠŠŠHHHHVVVV::::
i0+{¾Åù~(,}ç6,ÅYCìX /

‰Z�ÛZŠ~ù~Æp̂yÅ¢zg]7,$Ë /
ìX

°œñ]»ç{ 1 . 0Ð 0 . 5 ¾Š®{Ã /
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gLìX
py»g‚ƒÔZ$¨½jè

EEIEÔM6,cÅ(1ÔpyÆ /
¦ƒäÆZk**]Zzgîsæ]grg~X

â{~åîg6,¡c*[ 3Ð2 ic*Š{F,ez3, /
ƒYD
X

MMMM\\\\VVVV»»»»¾¾¾¾::::
M\V»¾Zq-Z+�YŒÛ!*ãì�fZ]0*]Ô
è<ØÔ½Ôi!*yZzg´ºÅ"5½3ð GEY

GVÃ»™ÆCÙZk¿Å
ŒÛ!*ãÃJw™Cì�ZK̈y0™i}6,Mc*ZzgZKi0+ÏÆ
ẐK̈+MÅÓÃ°ñgppÅ'.5é GEOg‚rìXZKi0+ÏÆ
Ë̂ZzgÅ({M\V~lZr0™YkHÔZK@*gq-

Š*ÃgzÝÐ½**ÔZKi0+ÏÆˆŠzuzVÅM\V~
gzÝàC„M\V»¾ìX

Z~Ð 25 M\VÆ¾»¸ò@Zh{CÙ‚w
mJ-u»g~Zzg)u»g~¡VÆfg=oc*Y@*ìX 8

ZkZëî»ÑúZx~M\VÆ¾ÅZÌÆ!*g}
~MÇ„aZ™**Zzgñ]ÆˆM\VÆ¾Æ!*g}
~¥â]Æ‚BßÍVÅj,Z‚ÛZð™**ìX

M\VÆŠgxy~({{ÆZz6,»ËsZzg
JzÃg*B@*ìXZk6,gzÝ!*CÙÐ7,CìZzg¾Å
æŠÐZ0+gÅgUC6,Zq-¦k,k"ìXZ¤/Ës»g*Ëzz
ÐãƒYñÂgzÝÅÃNM\V~ŠZ47ƒ‰
ZzgMç~¦k,“W»¿¥uY@*ìXZ¤/%äÆË̂

¿»¾™Š{»g*R,Z$k5Õä
E

F.$HYñÂgzÝÅ™3
M\V~ŠZ4ƒC
ZzgWkÃÃMä4ìZÐ»g*

ë
X Keratoplasty R,Z$k5Õä
E

F.$Zzg?i!*y~
Zq-%Š{¿Å§sÐM@¾™äÐ

Šz**ÓCÃÓCðY»ZkyìXøg}nt¦g™**Â
ì
Z¤/Zq-**ÓC¿MçÅgzÝqÝ™áÂi0+ÏÅpÙ
XkH(,|YñÏpZ¤/Š*»»̂ƒD„ŠzßÍVÃt
XŠ]ïYñÂZkÐ(,~nHƒ$ËìX

Ẑi%vM\V»¾ƒÐ(,~�YgÎâ]
~ÐZq-ìXøg~UÔ³xÔÎÔ!*b¬zyÔ�Yë
M°ZzgM\VÆeZËzVÆ¬zyÐZkÅ»x!D

ìXM\VÆ¾ÅîÆnË(,~cÅ¢zg]7
ìÔp¢o̧]ZgZŠ~ZzgZ½¦ëM°Æ‚BM\V
Æ¾ÃZq-úZò’q-¯c*YYìX

››››wwwwÅÅÅÅkkkk0000++++»»»»gggg~~~~::::
;g^R,Z$k5Õä

E
F.$~Ë�ÛŠÆFg›wÃU™¾

Šy{Æ¡qŠwÐ$+wŠc*Y@*ìZkÆnŠw
Ãï%Ð¬Šzc*ŠzÐiZZ+eZËzVÃ¾Šy{ÃŠâ©

ŒÛZgŠbƒ@*ìX (Brain death) ñ]
ZkÐ¬
%!Ã;g^R,Z$k5Õä

E
F.$Åz|

¨~g3YñÔeZËÃç™**ƒ@*ì
ŠwÅ**»òÆ
n4,´`»MB¸ìX?šZzgƒÙÆeZËÃt
ÌD¯**ƒ@*ì
%!R,Z$k5Õä

E
F.$Æ§i»gÐ¦/gä

Æn»°¡qìX

J]ñrþ³Š8
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››››wwwwÅÅÅÅkkkk0000++++»»»»gggg~~~~YYYYVVVVÅÅÅÅYYYYCCCCìììì????
Z¤/;g^>ƒg;ìZzgŠv´`"ZW,ìÂŠwÅ

k0+»g~Å¢zg]7,$ËìXŠwÅk0+»g~ÅZÒz�;]
qgzƒ$Ë
X

›w»Šzg{ /
›wÆ]V»$zgƒ**X /
›wÅyZ[»g™ŠÏÆ‚BÃgz3,~Š*ÅFg~ /
›wÅyZ[»g™ŠÏZzgµzVÆic*Š{Š!*ƒÆ /

‚B›wÆzZßzVÅFg~X
‡.Þ́`aZ››wÅyZ!X /

kkkk0000++++»»»»gggg~~~~ÐÐÐÐ¬¬¬¬ZZZZëëëëYYYYTTTT::::
Zr»ge-¤/ZxÔZ¼z»ge-¤/ZxÔƒßÅôZãÔ
»geq-uZ,̂c®Æ¿»<Ô&Ð.ð F3,~:<Ô
%O[ÆÂx»<ÔZßZ‚ƒ&+Jg»Z8}X

_“Æ ABO zZj°ez&ÎæFZSm,XåKãZJyX
<Xz){X

›w»M6,c.e$ë{ZzgîÑãƒ@*ì�âCÙ®
Åš„™$ËìX‰çZ]Ì‡&ÿELf™
X

ççççZZZZ]]]]::::
ËÌù~~ëŠHVe
ZzgçZ]Æ

ÌZkyƒD
‰:
Z$¨½jè
EEIE /
ù~ÆŠzgZyc*ˆ~pyyX /

Ãgz3,~Zw¤/ZÅz$h½ð Gß³X /
‚÷heÆ)b /
¤/Š}Å**™ŠÏX /
¾Š¶zZáÆ›w»gŠƒY**z){X /
ZK̈ã›wZK̈ãŸÆ»x™ä»ŸðìXt
�¹ZëìYèt7g}ŸÆ»xÃNzw™@*ìXŸ
ÆÓxZ¡IYÃpyZzgMÔxÅ�ÛZbZzgŸÆÓxÂx
ÃŠg„§jÐ`äÅf)ŠZg~›wÃ„ìXyz*y
~;g^R,Z$k5Õä

E
F.$ÆZyZY]Zi{á
ZzgZq-Z0+Zi

ÑÄgz[ìX 25Ð20 Æ_.¬xÑ†
Z¡IY»¾™**ËÃ5i0+ÏŠ¶»Zq-4+

ÐiZZ+ßÍV 10 §iƒYìXZq-ez3,i0+ÏÆÐ
Åi0+7VÃ$+%~æŠ™YìX

Z~ 1 3 M�Z¡IYÆ¾Æ¬@Šy
ÃÇ™,ZzgŠzuzVÅi0+ŠHVXNX

ëƒÆ0*kñµì
ëMÐMNZzgZL
ËZ¡IY¾Æfg=¾™ä»Ç™,XZ¡IYÆ¾
Ð0MÇ„~ZŸ†ic*Š{ßÍVÃZ¡IY¾Å§s
F,(Š}YìX

CÙez3,i0+ÏXäzZÑZzgi0+Ï$+%zZÑŠzâV
ƒYìXLL�¾™äzZáFZzgY3XNóóX

¬@-xŠ‹Z¡IY»\Zk‚wÆntì
"Let's pledge to donate organ and save lives"

LLW�ëtÇ™,
Z¡IY»¾™,ÐZzg
i0+ŠHVXNÐóó

J]ñrþ³Š8



  2023 Z~âx)Ô5Š‹ ‰^ñß‹ QgŠz 2 0

((((Proteins ææææ]]]]))))
æ]½Z~0*ñYäzZáZyâœzVÃë


(Ð‘W
XZ�F,Z̃q- Amino Acids �Z�F,ØV)
»Z�ZzgÁÐÁZq-»g NH2 **xC%“ƒ@*ìT~
(¤/z\0*ñYD
X Carboxy-COOH !*¢)

nÆZ�F,ØVÐZ6,z”‘W 20 øg}Ÿ~
Z�F,ØVÃ¢zg~ª 9 
XäZ�F,ØV~Ð

ŒÛZgŠc*Y@*ì
ŸZ7»g7™YÔÅ<å XEZ½Z Essential 

Æfg=Z7qÝ™**7,@*ìX
6,z9c*æ]øg}Ÿ~FZë»xZ)xŠï


XŸÆ!*:VÅ›zúZzg!*6ÏÆaæ]Šg»g
O s m o t i c ƒD
Xæ]!*<mZbðpy»
(Zzg Enzymes ¯ñgnp
XZ{%}) Pressure 

;gñyæ]
XŸ~̧]æZfÆa“WzZá¡
Ì6,z”„ƒD
XZÏa Antibodies Z"xª

øgZŸZë»xÅZ)xŠ„Æaæ]Ãôpg‚rZzgZy»
4Ð4ZEw™@*ìXæ]ÐÌ…ÂZ**ð

úg~°¤/Zx(QìX 4)

((((Vitamins §§§§&&&&))))
øg~¡Æa§&¢zg~ZbZ
X§&
›úZzg!*:VÅyZzg%#ÖÆaŠg»g
X§&Ÿ
~6ð¬5]ÆaÌ¢zg~
X§&øg}Ÿ
~FZë»xZ)xŠï
X

§&c*zN*2Z**xC%·]
�¹Á
lZg~Šg»gƒD
XøgZŸZÒzN*2»g7™YZk
a…{gYfgZù6,‡™**7,@*ìX0*ãc*gzµ~iƒä
Å&¢AÃãCŠ¯™§&ÃŠzi%zV~„HY@*ìX

((((Minerals nnnn****]]]]))))
n*]Ìøg}ŸÅyZzg4»g™ŠÏÆ

aŠg»g
X́t~n*]Ð%ZŠz{)**xCny
‰Îe*ÔW-e+Ôy
�øg}ŸÃŠg»gƒD
X
…äÐiZZ+n*]Å¢zg]ƒCìT~Ð
‚]n*]Å-ðŠg»glZg»çHŠHìXŠN*2Å
§bn*]ÐÌÂZ**ð7QZzgZ¹Ì½Z„Ð

J]ñrþ³Š8
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qÝ™**7,@*ìX
§&)zN*2(Zzgn*])É²(»Ñg¾

(~ƒ@*ì
ZyÅ¢zg] Micronutrients kc*])
(ZzgZy Nutrient ¹¾lZg~ƒCìXZÐZŠ~k~)

Å¶Ð0¬]p}ÆSke~7ÅYN
ÏX

((((Fiber gggg6666))))
mC½ZðZâ~**‡.ÞÇâœzVÃg6¹Y@*

ìX6ð`ÃÐg6»g1;àg�Zzg)»g1
;àg�ÔŠzâVZlxÆƒD
XVÔF,»g~ÔZ»kÔ
ŠZßVZzgæV~g6ñ�ŠgLìXg6ÐÂZ**ðqÝ

7ƒCpg6øg~¡Æa¢zg~ìXg6Å
ñ�ŠÏÐÂxÇ~½Zw•™CZzgÃåâœzV»ZyZ`
ƒ@*ìXg6Šzn»ƒ@*ìXZq-n0*ã~i5+k,

(ìZzgŠzu~n»g60*ã~i7 Soluble Fiber)
¹Y@*ìXg6ÐqÝ Insoluble Fiber ƒ@*&

ƒäzZáÃZ+zVÆ7Ã‰âCÙ+g6ÃÌZq-k~
¦g™DZzgCÙŠyÁZiÁæ¤/Zxg6qÝ™äÅ\gl
™D
X

((((Water 0000****ãããã))))
(ŒÛZg Nutrient 0*ãÃÌ‰âCÙ+Zq-k~)

Šï
X0*ãÐøg}ŸÅ6ðF,I',ŒÛZggSìZzg
Z6ð¬5]Æa0*ã¢zg~ƒ@*ìXøg}ŸÃ
0*ãÅz9z9Ð¢zg]7,CìXZkZëk~ÅlZg

2000 Šzu}kc*]Ðic*Š{ìXZq-¬xZK̈yÆa
{0*ã-ðŠg»gƒ@*ì²»g1;àg�Å-ð 2 B{ª

¤/ZxÆµnƒCìXŠzu} 400Ð200 Šg»glZg
kc*]ZkÐÁlZg~Šg»gƒD
Xc*Šgì
{Ø
0*ãÐÃðÂZ**ð7QX

‚z0*ã6,Œƒ@* 70Ð 55 øg}Ÿ»
ìX0*ãÅ-ð¢zg]»Z0+Zi{°úg~Zq-B{Æˆ[
ÐÎc*Y@*ìXŠgzwZg]~ZŸ†ƒäZzgŠvqpV~
0*ãÅ¢zg](,|YCìX(,zVÅÚ”V~0*ãÅ

B{Æ 1.3 ¢zg]ic*Š{ƒCìX”VÆa°úg~
ˆ[Ð0*ãŠg»gƒ@*ìXZÒ½ZðZâ~0*ãñ�ŠgL
ìX

kkkkcccc****]]]]ÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~
øg}ŸÃµn�kkc*]Å¢zg]ƒC

ìZzgCÙk~Ÿ~Zq-c*Zq-Ðic*Š{»xZ)xŠêìZzg
Zq-»xÆaŠzegkc*]Šg»gƒMh
XâCÙ+´t

(ÅZ§hVÐŠgz Nutrients kc*]c*ER,"54ø GEH)
È~™D
X

ÂÂÂÂZZZZ********ððððŠŠŠŠ¶¶¶¶zzzzZZZZáááákkkkcccc****]]]]ÔÔÔÔZZZZ3333,,,,YYYY77778888----EEEERRRR,,,,""""55554444øøøø GGGGEEEEHHHH::::
½ZqÝ™ä»Zq-ZëÑøg}ŸÃÂZ**ð

�ÛZë™**ìX½ZÐYzZàÂZ**ðÐZZdwZ)xŠ¶
P h y s i c a l Æ´z{Kãw•c*Kãgc*q)

(eƒCìXÂZ**ðÅ�ÛZbÆÒpÐkc*] Activity

J]ñrþ³Š8
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Å„ÂZ**ðŠ¶ZzgÂZ**ð:Š¶zZákc*]~ƒC
Energy Giv ing ìXÂZ**ðŠ¶zZákc*])

(~]c*])»g1;àg�(Ôgź] N u t r i e n t s

)Å5åFHk(Zzgæ])6,z9(»Ñgƒ@*ìX
Zq-¤/Zx»g1;àgf$ZzgZq-¤/Zx6,z”Ðeg

úg~ÂZ**ðQì²=ƒðÂZ**ð»%œ/~fg=ìZzgZq-
úg~(QìXÍ
 9 ¤/Zx=ƒðÐŠzkHÐic*Š{ÂZ**ð)

úg~Qì 7 ZÔ)ÑZ[(ÐÌÂZ**ð)Zq-¤/ZxÐ
pZkÃk~Zka7¤/ŠZ**Y@*ì
øg}ŸÃZÔ

(Å¢zg]7ìX Alcohol)
§&)zN*2Ôn*])É²(Ô0*ã)zZR,(Zzg

g6)Ã$(ÂZ**ð»fg=7
ptkc*]ÂZ**ðŠ¶
Æ¿~ZëgzwZŠZ™D
XZy»ÑgÂZ**ð:Š¶zZá

(~ƒ@*ìX Non Energy Nutrients kc*])

ÑÑÑÑiiiiòòòòcccc****¢¢¢¢zzzzgggg~~~~kkkkcccc****]]]]ZZZZ++++&&&&4444kkkk5555ÿÿÿÿ GGGGEEEEIIIIGGGGEEEERRRR,,,,""""55554444øøøø GGGGEEEEHHHH::::
-VÂL½ZðZbZc*kc*]Ã½Z~½™**7,@*

ìpZy~Ð‰kc*]Z,ƒD
ÎøgZŸ
Šzu}%·]Ð»g™Yì²Šzu}kc*]ÃøgZŸ
»g™äÐ‡ÜgLìc*ZyÃŠg»glZg~»g7™0*@*X
ZknÆkc*]Ã½ZÐqÝ™**7,@*ìZzg½Z~ZyÅ
ñ�ŠÏÑiòc*¢zg~ƒCìX

kc*]XÃøgZŸ»g™äÐ‡ÜgLì
BñYD Essential Nutrients Ñiòkc*]ª


X½Z~Ñiòkc*]Å�ÛZb»{mìwǵ7,@*ìX

Ñiòkc*]i%}~egkc*]§&)zN*2(Ôn*]
)É²(Ô¢zg~gz"F,ØVZzg¢zg~Z�F,ØV»Ñgƒ@*ì

Î].zw~7HŠHìX
(Vitamins D§&) 1

(Minerals Dn*]) 2

DÑiògz"F,Ú 3

(Essential Fatty Acids)
ÑiòZ�F,Ú 4

(Essential Amino Acids)

Ñiòkc*]
(Essential

Nutrients)

))))ÑÑÑÑiiiiòòòòkkkkcccc****]]]]ÔÔÔÔ********yyyyZZZZ++++³³³³EEEERRRR,,,,""""55554444øøøø GGGGEEEEHHHH::::
)Ñiòkc*]~Zykc*]»Ñgƒ@*ìÎ

øgZŸ»g™ä&¢Ag‚rìXZ7½ZÆfg)Ì
qÝHY@*ìX»g1;àg�»ÑgZÏi%{~ƒ@*ìX
Ã«ZwÌZq-Z(„âœ{ì&½Z~�ÛZbÆ‚B
¢zg]Æ_.Ÿ~»gÌ™1Y@*ìXZkñµ6,t
!*]c*ŠgDbec
ëªZK̈ykc*]Ã½ZÐqÝ™D

²m@*]‰7Š}ÔŠg|#z){i}ÐŠg»gÁÜ
qÝ™Ækc*]¯fe
X

‰âCÙ+)Ñiòkc*]~ZyâœzVÃÌ
�áï™D
�øg}ŸÅ¢zg]7ƒDp½Z~
ZyÅñ�ŠÏ¡6,ZW,Z0+ZiƒCìX½Zðg6ª

ÃVwÆîg6,7HYYìX½Z~ Dietary Fiber 

g6;L~æŠ™@*ìXZÏ§bm@*]ÐqÝ™Š{P
Carotenoids, (‰ Phytochemicals %·])

øg~¡',ŒÛZggpp~çzygzwZŠZ™D Flavinoids 

Phytonutrients 
X‰âCÙ+Z7m@*Ckc*]ª

J]ñrþ³Š8



  2023 Z~âx)Ô5Š‹ ‰^ñß‹ QgŠz 2 3

ë
X
kc*]ÃZyÅŠg»glZgÆÒpÐŠzi%zV~

(ZzgyŠ Macro Nutrients „HY@*ìX¯Vkc*])
(X Micro Nutrients kc*])

¯̄̄̄VVVVkkkkcccc****]]]]ÔÔÔÔ––––GGGGzzzzEEEERRRR,,,,""""55554444øøøø GGGGEEEEHHHH::::
¯Vkc*]z{kc*]
XÅøg}ŸÃic*Š{

lZg)Àâ¤/Zé(~ƒCìXkc*]¯V~]c*]
(Ôgź])Å5åFHkÔ Carbohydrates )»g1;àg�Ô
(»Ñgƒ@*ìX Proteins (Zzgæ])6,z9Ô Lipids

kc*]¯VÐÂZ**ðqÝÅYCìÔZkaZ7ÂZ**ð
(Ì Energy Giving Nutrients Š¶zZákc*])

¹Y@*ìXZK̈ãŸ»@***!***Z4&¯Vkc*]Ð¯ƒ@*
ìX

(-**ãi!*yÐâpfìTÆ Macro –Gz)
(âMz Opposite p(,ZÔ¯Vc*îsìZzgZkÂÅ¡)

(ì�gLÔyŠc*¾Æp~ZEwƒ@* Micro)
ìX

yyyyŠŠŠŠcccc****¾¾¾¾kkkkcccc****]]]]ââââMMMMzzzzEEEERRRR,,,,""""55554444øøøø GGGGEEEEHHHH::::
kc*]¯VÆ',Üskc*]yŠÅ¹ÁlZg

~  (Milli & Micro grams) À˜BZzgâMz¤/Zé
(Zzg Vitamins ¢zg]ƒCìXkc*]yŠ~§&)

(»Ñgƒ@*ìXÍ
yŠkc*]¹ Minerals n*])
¾lZg~Šg»gƒD
z{ŸÆZ6!ZzgZZdw
~ZëgzwZŠZ™D
X

((((Nutrients kkkkcccc****]]]]))))
((((XXXX Macro Nutrients ¯̄̄̄VVVVkkkkcccc****]]]]))))

ÂZ**ð�ÛZë™D
X
(Carbohydrates, Carbs) ]c*]Ô»g1;àg�Ô»g' X1
(Lipids, Fats & Oils) Dgź]ÔlÒVÔ

\Aê
I
Ô=ƒðÔ 2

(Proteins Dæ]) 3

((((Micro Nutrients yyyyŠŠŠŠkkkkcccc****]]]]))))
ZKãZdwÃE™D
X

(Vitamins X§&) 4

(Minerals Xn*]) 5

úVZzgKãâO]Å¢zg]7g~™@*ìX -(Water) X0*ã 6

(D;L~æŠ™@*ìX Fiber g6) 7

ÐŸÃ Micro nutrients Škc*]ª y
ÂZ**ð7QpŸÆZZdwZzg%Æa§&Zzg
n*]Šg»gƒD
Xøg}ŸÃ¾{§&Å0
¢zg]ƒCìX~egzN*ðZ}Ôe~ÔZ~ZzgÆgzµ

(
Â†â Fat Soluble Vitamins ~i5+k,§&)
(Water Soluble Vitamins 0*ã~i5+k,§&)


XzN*ð!¤/z\WJzN*26,Œ¤/z\ìXZyÆ´z{
Zkz„~zN*ðÏÌ�áïìX

Ìøg}ŸÅyZzg»g™ŠÏÆ (Minerals n*])      

aŠg»g
XPn*]‰µ5Ó4o-ê GGIGÔÃg̀k
!5½54o-ê
GEGIGÔÎe*Ô

7N*ôZzg³gZàÅ{àlZgøg}Ÿ~0*ðYCìX²
Trace Šzu}n*]¹ÁlZg~Šg»gƒD
XZ7

¹Y@*ìXZy~ß;Ô–DÔW-e+Ô@*mÔ™zç Elements 

(�áï
X Fluorine Zzgjg+) (Selenium)
_5Ò54-ê GGEG

WäzZáp}~¾kc*]Æ0,
ÐWÅ̂ìX

J]ñrþ³Š8
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)‚$Zð(ÃZ¤/W\Ë6,Zã Cyberspace Â
eÖ~~eð&+,ÐÂ7AÇXt:ÜsZq-].h+Â

(ÌìT»z�ŠW`Ð concept ìÉZq-].h+¦g)
Y~tÂZôm,~ 1982 µn&Š;ÇVIyåX
ÅŠ;ðJ-ŠÙ„ŠÙ 1990 i!*y~**zZgŠƒZZzg

ËîÃyÅ§b7g~Š*6,YŠHZzg:ÜsZôm,~ÉŠ*
Å9i!*âV~ZLŠx¢ïÆ‚B)nXi!*âV
Å@*gõ~ËŠzu}ÂÅZ+Vw�áh+7AÏX
ŠgZÝtz{ŠzgåZ#ZÚ,MZzgéñ"5»4jè

EGGIEZK̈ã�`
~(,~„!~Ð’gì¸ZzgtâzZgŠÂÔ

ÔZLZ0+gZk55Z½C)ßYÆZ Cyberspace

UƒVZzg].h+¦gZ]ÆZÖgÅ½7g&¢Ag‚råX
Šz/VÐï™z�Š~Wc* 'Cyberspace'Â

ìX
Cyber +Space =Cyberspace

Zq-*ÂìT»ƒ 'Cyber' Zy~Ðª•Z
~ZK 1948äNorbert Wiener ÐªZEw

'Cybernet ics or Contro l  and Â[

communication in the animal and

Åßg]~HåT 'Cybernetics'~machine'

~Zkät¦g7Hå
ZK̈yZzgáZq-Šzu}Æ
™Mh
XŠzâVÆŠgxy!*b·¶ interact ‚B

»**xŠc* cybernetics Ð“WzZáZÏâjwÃZkä
(ÐïÑì kybernetes åXtÂ&+Z]pŠ-**ãÂ)

J]ñrþ³Š8eZËpgæZDwÔ®

(21 )mX !*'i!*âVÅ
‚‚‚‚$$$$ZZZZððððHHHHìììì????

Norbert Wiener

»»»»{{{{ÛÛÛÛ Cyber ÂÂÂÂ
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Zzg-**ãi!*y~ZkÆpxZVÔÍg3,Ô0*�c*êZgóóÆ

X

W`tÂZôm,~¹»z0[ìX
Æp Cyber Æ_. Oxford Dictionary 


:
''Relating to or characteristic of the

culture of computers, information 

technology, and virtual reality.''

ZLÇp~„ZEwƒZì 'Space' ŠzuZ•Z
_.  ÆOxford Dictionary £xc*ÜYD / ª(

Ð%ZŠì: Space 

''A continuous area or expanse

which is free, available, or unoccupied''

W`ÅŠ*»=wF,+Â Cyberspace �áh+
Z•  ìXŠg`fs¤/ZsÐëZkÂÃZe7-YzZà"

=q»l!Z0+Zi{ÎMh
:

ÅÅÅÅ====qqqq»»»»¤¤¤¤////ZZZZssss Cyberspace YYYYÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyÂÂÂÂ 2010 YYYYÐÐÐÐ 1800

:ÜsZ‹ÉŠ*ÅŠvF Cyberspace 

i!*âV»Â0[ìXVwÆîg6,Šg`fsi!*âVä
Æ‚B„ZC1ìXtz{ spelling ZkÂÃZkÅZôm,~

„ i!*3
X»gÌZ�Zôm,~Å§b
ìX Roman&Latin

Albanian, Cebuano, Croatioan, 

Dan ish ,  Dutch,  F i l ip ino ,  French,

Georgian, German, HaitianDCreole,

Hmong, Ice landic , Yoruba, Igbo,

Kikuyu, Latin, Maltese, Norwegian,

Norsk bokmal, Somali etc.

7̧ÉŠ*ÅFZ+i!*3X»gÌZ�gzð7
ìQÌtÂZyi!*âV~z,»z(„Jw™1ŠHì
pZyi!*âVÆZLgÌZ�c*ŸÆ_.XZgŠzi!*yZk

‚$ZðóÃJw™ÆZK¹» ' Å4VwìXZkä
Ô z¯1ìXz,„y~Zzg%Z_~

|ZC~ Ôº!~ @~
ÔY0*ã ÔM~ À~

 ZzguÒði!*y~ ~
z){XZyÓxi!*âVÆgÌZ�Z
pÂZzgZeÈ
z„Zq-ìª‚$
Xt‚g~z{i!*3
X~Ô~
ZkÂÃeð&+eƒVeìZzgÌ¹‚g~i!*3Z+
ƒVX~tÂñ�ŠƒX

Š*ÅFZ+i!*3Ì
MVäZkÂÃZCc*Â
¢zgìpZL{mŸc*6Aõ XEOÆ‚BXVwÆîg6,

ÔZNi!*y~ C i b e r s p a i ¢ŒÒð
Gãi!*y~

i!*y~ Gaei lge ÔW],CÅ Cyberspac io

i!*y~ Gaidhlig ÔZe^CÅ Cyberspas

Ô6,…à Cyberspazio Z¤ß~i!*y~ Siobar-spas

Cyberspazo Ô®CÅi!*y~ Cyberspaco~
z){X Cyberuzay ZzgF,Å~

Zq-§s˜VŠ*Å9i!*âVäÂLL‚$ZðÃ
ðzùc*ðh~¹p=VÆ‚BJw™1ìz
‰
Z+i!*3Ì
MVäZkÂÃJw7HìÉZk

J]ñrþ³Š8
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|xÆnpŠZKZ˜bZXŠÅìXVwÆîg6,²!
óóÔÃgÏ~ ]Ö³Ë³–^ð]ŸÖnÓj†æÞo ~L‚$ZðóÆnLL

''Dunia óóZzgZ&+zkÅi!*yL¸Eó~ Ê³–³^pÚ³r^‡p LL
ÅZ˜²Ù
X˜VJ-÷ZìwìZy Maya''

ÆÇ|x»hZŠZ7 Cyberspace Z˜jVÐ
ƒ@*X

ÅZ˜b»!*‡°{ZEwƒ Cyberspace 

Y~ZL 1982 ä�Ñð William Gibson Ð¬
~HåXt 'Burning Chrome' Zq-‚³ZYä

Y~Ec*guÔZ%MÐ�áùƒä 1982 ZY:�Ñð
Y1983 ~�áùƒZåX OMNI zZá‚b6G̃+
G‰ Nominate Æn Nebula Award Æ

Ì�áïåX Burning Chrome ZYâV~
~ ' B u r n i n g  C h r o m e ' ‚³ZYä

»ÃðzZã¦gñ�Š7ìXZk~ Cyberspace Â

Virtual LL‚$ZðóóÅZ˜bÃZ+|Wi~)
(ÆnZEwHŠHìT~Z•ðë{Z°ZŠ reality

(£zk,Åßg]~Zh+6, 3D0 (ÃEgq) Data zÑg)
ÃuŠ3c*Y@*ìX
ZkZ˜bÅZÝà]z&Í-ê GGµ4jè

YEEÆ¬‚³**zw
~�áùƒZXt**zw 1984 Ðƒð� Neuromancer 

‚b6**zßVÅgZ{~Zq-)éU*"$ƒZZzgZkä
ÅãCŠg¿ ''Cyberpunk'' ‚b6ÅZq-f~ 

�W`"u=wìXâˆ].h+¹EV6,FFZk ~
wŒÛd$~7WäzZáqÑ]»¦g7HY@*ì
X~âegy)ßY»uÐic*Š{ZEwZzgZK̈yZzg

Neuromancer ZK̈+MÅ"z¢š-ö
GG

¬xƒCìX**zw
~z@µ4jè

YEEä«!*g‚$Zð»Zq-!*‡°{¦g7H
ìX

''Cyberspace, a consensual

hallucination experienced daily

b y  b i l l i o n s  o f  l e g i t i m a t e

operators, in every nation, by

c h i l d r e n  b e i n g  t a u g h t

mathematical concepts.. .  A

graphic representation of data

abstracted from the banks of

every computer in the human

system. Unthinkable complexity.

Lines of l ight ranged in the

nonspace of the mind, clusters

and constellations of data. Like

city lights, receding.''

LL‚$ZðÔZq-!*b�Ûd$ìwìT»
Š/CÙoÆ™zhzVf~ûW6,ñzVÃ”VÃ

. gc*èÆÃc*]2Dz‰ÜgziZ:ƒZ™@*ì

J]ñrþ³Š8
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ÛR,zVÆZ°ZŠzÑgÅZK̈ãZf;y~¦k,~
úÒÏX¦gÐic*Š{ë{XZf;yÆÑkV~
gzÝÆèoH/HZ°ZŠzÑg»WkX‰à
ÅŠzgZzgæîƒCgz0VXóó
Zë!*]tì
z&Í-ê GGµ4jè

YEEä‚$Zð»t¦gÔÇ

‚$ZðÆz�Š~WäÐ',ÎV¬7HåXz@
µ4jè
YEEäTiâä~t**zw–åZkiâä~ÛR,Ì
ZLÇ(qÐ¦/gg;åZzgZÚ,MÂZÌó%Zi~
„åX¬xZK̈âVÆnZÚ,MÅÑz¬]ZkÆŠk

Y~ƒðXp'ÅW\VäÇ 1994 ',ÎVÆˆ
w~Ä7-1åX‚$ZðÐ0

~Zkä�¼–åZk»̈][ Neuromancer 

¸å
LL‚$ZðóóZq-!*b�Ûd$ìwìT~ÛR,

Æë{Z°ZŠzÑg6,FFEgq£zk,ZK̈âVÃÇŠ*Å
zŒVÅ§bCkƒC
X

ppŠz&Í-ê GGµ4jè
YEEÆf‚~ÌZyŠâVZkZ˜b

Y2000 Ænz{¦gñ�Š7å�W`ìXz&Í-ê GGµ4jè
YEEä

''No Maps for These ~ZKZq-Š*zm,~™
~ZkZ˜bÃ¡Zq-"ppñW, Territories''

ŒÛZgŠc*ìªZq-Z(Â�‡g~Æf‚6, Buzzword 

Zq-ºm@*W,%A$™}:
» ' ‚$Zð ' LLZ#~äZkZ˜b

ZºZqHÂZkz‰Ü='ZÚ„Øå
tZq-ZW,
Z0pÑªÂìXt"u6,ZW,ƒDƒñÌ
ãCŠ~îg6,"pìXpŠ=ÔZ#~äZkÂ

Ã«!*g™ŒÛ¤k6,Z½DŠ¬ÔtË§sZ�ág{
™@*ƒZÂCkƒZpŠg|Zk»ZCÃð|x
7åXóó

)Yg~(
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]]]]ÂÂÂÂ¡¡¡¡áááá
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

J]ñrþ³Š8
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~t7Y}
‘pzg]6,0+{ìc*7p
t¢zgÈYƒV
SkÅWzZi‘Æ‚g}z�ŠÃpzg]
¯ŠîìXt|ì
ËÌ�ÛŠÅpzgC»£gZkÅ
ËZq-„S¤ÐÎc*Y@*ìXz,‘Üs
pzg]WzZigppzZÑ6,0+{„7ìÉtªCÙ~Z±gÐ
Ì¹pzg]6,0+{ìpZkÅWzZiXXH¹Yñ

Zk~Œ»Zq-Šgc*gzZVìZzgZkÅWzZi»Šgc*].OÐ

âjw~g#  ¦/g@*ìZk´ºÅ7g~ªÃ$+w™
aZ™ŠêìX~&ƒV
T§bQhDƒñ6,0+}
ZK̈yÆnÜsW\VÆjy»fg=
ZÏ§bÇD
ƒñ6,0+}ÌZK̈yÅ�oVÅŒÛZg»Zë:L
XZÏ
nZ#L‘Åpzg]WzZi»âVÐ”ZCìÂŠw
eLì
WzZiÅØzVÆZygZ2VÃgŒVÐ½ŠzV
@*
:Üs~ÉtŠ*WzZiÆH»9¯ZV™i0+Ï~
jyaZ™nXtZq-¬x|ì
:Üs‘ÉË
Ì6,0+}ÃZ¤/Š9eTƒZkÅw»]zZi]Ð¯

Z0+ziƒ**eTƒZkÆÇä~Å™fZ]»²ÃyqÝ™**
eTƒÂ{ñÙZ(g™z
̧{ñÙ…i0+ÏÆp1

Š}ÏZzgøg~i0+Ï!*pƒäÑÏX
(Passer ‘Šgx:‚,̂Åmc*ì�ywmc*
Æ\ Passeriformes Æ{0+Zy  Domesticus 

ÐmgBbìXZk6,0+}»g8-�Zc* Pycnonotidae

−iìãƒ@*ìÔZkÅ‰ZâZq»Ñg8-ÌgBb
Zy6,
0*c*Y@*ìXZk»8z− Crest »ág8-»@*`6

ƒ@*ìÔ‘Å‰ZâZqigŠg8-ÌgBb
X»u»á
gLƒD
 (Wings) g8-»ƒ@*ìXZk6,0+}»d

ÔZkÅ¤/ŠyÌgKƒCìXtyz*yÆ´z{{CwÔ
5ÕîÔåðCÔZ&+zkÔÈN*yÔu~]dz){~Ò]Ð
0*ðYCìX‰
Cc*ŠHìtmc*ZKáßWzZiÅ¯6,»°
à]gBbìXZgŠzÃgÏ�á²~~ZkÅWzZiZKZq-»Š
Ù|#gBbìXZk6,0+}Ã²!Ôy~Ôº!~LL‘óóZzg
ÃgÏ~LLyâÁ:Vóóc*Üs‘Ì¹Y@*ìXz,ZâZq

‘- WzZi»Zq-@cŠgc*

eZË³m,Z£²Ï J]ñrþ³Š8
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ÆZ±gÐZy»**xÌ$+mgLì‰Ygq:¡]gpp
»**xÃgÏ~LLyâ‘ik, Red Vented Bulbul zZà

À  Ã Red whiskered bulbul Šxucóóì
¹Y@*ìX Turaha ‰pigli  pitta ~

ÃgÏi!*y~Zkmc*6,»°>èI

!*<mŠ-Zyqƒ~Zk6,0+}Ð0FZ�ágZ]X

ZÏn‰Zx[äZk»**xLLŠz1iq¢Šö

EE
óógÄŠc*XZy

ÆŠ-Zy»uzgtÌZÏÉz‘ÆÝlÐ'×+ìX
Zq-iâ:åZ#ZgŠzÃgÏÄZLLgv̄ÿ NÐ‘Æ6,!*0+_

ó̧ópW`�á²~»'×Z`$+wŠHìZzgtÓx$h45é GIEG]ŠZ*y
0*gÜ0™g{̂
X

ZgŠz�á²~~SîZDw"äZk6,0+}ÃZq-
´#ÖÆîg6,(,~pzgCÐZEwHìX‰

DÙZgzV‚w3,ÈZK"âg~?gzCì
(,~ÂÐƒ@*ìm~Šh+{zgaZ
âZcZƒÔZñ‘Æƒ¾}F,ßÐ
½F,Æ#è

GEL**iu~�á
‚®aZ
Zq-(z{-V˜



TÆŠxÐŠ‹zÑƒgëUƒñ Å

W{!ZñZDw"z{‘ÌZ[{ñlì        

´)ZDwä‘6,0+}»f™ZK�á²~~F
(HìÔZk*y~Zyƒ»Zq©e7pZDw"Å
”VÆnèˆÄÆŠzZq-ºtZÃgÉŠêƒV
XXT~ZrVä‘Ãc*8L»(p**!‘Ã%æFN@*|
ªCÙHìX

‘åÃðZŠZk´ 5ÆËoÅË      

NÃð0*k„Ð1Ñ ÍÆ‘ÅW{ziZg~     

: Zq-Zzg(z{˜

**!ì‘Øgh+{¾Z{xZÌ                  

ZLJg~ZÐZzgfgZåxZÌ      

ZzgXXÄ“{~ZDw"-Vg¶§Zi

     

**á‘»Æ’VZzg!@ÍlgƒV        

6.3ð XEZ~ÌÃð̄ÿ
NƒV
{ñlgƒV     

~ZDw»ZkSm~Zq-c˜sgZÄÉ™
WÐ(,kƒV:

6,zZäÃlZrì‘ÃYw'                 

œ&ñÆnì}.Z»gÎwå'         

‘ÅFZâZqƒCìX¹Y@*ìŠ*~Zk
ZâZq0*ðYC
Zzg‰‚bŠZâV 119 6,0+}ÅiZZ+Zi
ZâZq0*ðYC
Xyz*y~¬x 140 Æ_.ZkÅ

BCì Lanius boulboul îg6,0*ðYäzZà‘
ÌPycnonotus jocosus ZkÆ´z{yz*y~

{]0*ðYCìÔŒVŠpÅ{§Zq-!*]ÅzŸs#
™**eƒVÇ
‘Ã¬xîg6,Zôm,~~

Ã Nightingale ¹Y@*ì�ßì Nightingale

ZgŠzÃgÏ~LLÃ2óó¹Y@*ìT»³Zã**x
ìÔpZk!*]~ Luscinia megarhynchos

Cðì
Ã2Ô‘„Å´u{âqìXÃ2ÌZK
WzZiÅñ]4©3ï GGGGZzg¢ÆZ±gÐZÌZzgà]gBb

J]ñrþ³Š8
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ìXpZkÅWzZi~ÑÏc*8LƒCìZÏnZgŠzÄZY
äZkmc*ªÃ2ÃZLZÃg~Zk§b!*0+JìX

Â;ñÉåg~`îV WÃ2ïÆ™,W{ziZgc*V
pÃgÏi!*y~‘ÔDÙZgŠZ*VZzgÃ2ÃZq-  ;ñŠw

„p~1Y@*ìXZkÃDÙZgŠZ*yìÆúgZiZkÅ
WzZiìTÆ0¹Y@*ì
z{Zq-DÙZg´u{aç NgBb

ìXñ]4©3ï GGGGÐŠpgppzZáY…

yz*ã
‚i0+zV»Zq-�gW!‚iLL‘F,8-óóìT�‘ÅWzZi
ÅØzVÐZ~.™Æ¯c*ŠHìX‚0ZâV»ìwì


Zq-Z+‘ìTÅ Lanius  luscinia Š*½~
WzZiƒÐic*Š{u~ƒCìZzgZg-N*U$

ƒCìX6,0+}Z#™Æ¬Ý~ (Stereotype)

Çä”
ÂZ(Ckƒ@*ì
‚gZâjwZkÆ‚B;-
g;ìZzg‚g}¬Ý6,™YäÐìX‘ÅWzZi~Ì
Šg]ä¸ªŠ~ìXZk»Ç**Šzn»ƒ@*ìZq-‚Š{
ZzgÚWzZiÅØ,à@*ƒZzgŠzuZë{ZzgŠzZlxÅLL§í
óóÐWgZ3XŠzu}/V~‘ÅWzZiZg-N*U$

ƒCìª¹uJ-{âV~Mƒð (Stereotype)

ƒCìTÅZÖp~=ô×ÂìXœªÅ{§
ZkÃLL}éƒZgóó¹YYìX

T§bLLwg�ÛŠzkóóª¼AÆ6,0+}
ZKpzgC~¤t
Zzgz{ (Birds of Paradise)

T§bŠg]»Zq-?Kg0™FGzŸ]Æ›
yz0+}Âh™}.ZÃ{ÛCD
QÏ§b‘c*Zk‰F

6,0+}ZKHZ0WzZiÐ}.ZÅÜ¹»pzg]10™
ÎizZáZK̈âVÃ'×h+ÎW»ñ§�ÛZë™D
@*

‘t}.ZÅfZ]6,ZZyáWñXz,Zk6,0+}ÅZ
ZâZqÆŠgxyZq-„ŠªÌ5±<
CÙ‘uÞ

6,0+zV Brown Eared Bulbul 7ƒ@*Ô¹Y@*ì

ÅŠ*»Zq-Z(6,0+{ìTÅWzZiT~‹kc*uÞ6
¬70*c*Y@*ÉÐ™Z:0*ðYCìXtÌŠg]»
Ðçnì
Zk6,0+zVÅ¼ZâZqÃF,ßÅŠ*»ÑÃã

!š-ö
EEO¯Šc*ZzgZkÅŠzu~ZâqÃZ+™sWzZiŠ~�GgÆ
‡.Þ7t}.ZÅÐÅìz{TÃeLìÂ³]Šê
ìZzg:eìÂY0+ZgËZq-Ú~z‡gÐøzx™Šê
ìX

Zq-¬x6,0+{ìTÅÙ|# (Bulbul)‘
ZkÆŸ6,0*ñYäzZáÑwg8-ÐÅY$ËìX¬x
îg6,tÍC´̧V~0*ðYCìpZyÅ9ZâZq
Z,´̧V~ÌŠ@YC
˜VZK̈âVÅàV

gppzZáZk6,0+}Å™xDƒCìX Crest 
Xu6,
Zkmc*Ã/W‚ã‡Jc*YYìZÏnZK̈yZÒ˜´
~Zkmc*Ã¼}~{™ÆZkÅŠ@WzZiÐ¯
Z0+ziƒZY@*ìX¼}ÐòYñÂQtmc*y¯Cì
T»ZC$̃hÏî

E.e$"F,v"~F,KMÅ4+Vwƒ@*
ìXtZL˜‹Ã.e$pzgCZzg'g]Ð¯Cì

Å̂»t̃$hÏî EvkYkÐ¯c*Y@*ìZzg (Cup) X\à
T¢a¢g‚rìpŠÚ~Šh+{id$ƒ@* 20 ½ã

J]ñrþ³Š8
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ìÔCÙmc*»$̃hÏî E´u{̂Zzg‚|#g‚rìpCÙ̃$hÏî E

ZLz�Š~¼A»z{zì&Ë**¥xmc*ä¯c*
ìX‘Z,´º~$̃hÏî E¯**I7™C˜VŠg|#

{]0*ñYD
ÉtQy´̧V~Šg½VÅGb
�ápV6,¦/ZgZ™gìX‘ÅLLâŠ{óóZzgLL3,óóÃZyÆ
g8-ÅãCŠ6,T'ÂìX‘iz`Zu~ª

6,0+{ì�ZKi0+ÏZq-„âŠ{Æ Monogamous

‚B¬™@*ìX¹Á‘MizYŠA‰
X�y@*
]4--.ç FHEÆ̧V~âŠ{6,0+{ZL˜‹~&c*egZ&+}
Šîì�¯†!g8-ÆƒD
ZzgZy6,Ñwg8-Æ
ŠÆ0*ñYD
ÔZyZ&+zVÅ™«ŠzâVï™™D

ÔâŠ{‘Z&+}A6ìTÅæ]¬xîg6,Šk@*aŠ{ŠyƒC

ìZkZz~3,‘âŠ{Ãî@*ö@*ìZzgZkÆ**i¥}
',ŠZ“™@*ìtZv»ÐZOxì�CÙf~Yy~Zµ
ZµâÎÐñ�Šƒ@*ìXZ#Z&+zVÐaòWä
ÆˆŠzâVï™ZyÅ6,zgl™D
Z7îD

öD
ZzgZ7i0+Ï¦/ZgäÆ°æ

YNCD
¬xîg6,t
aŠzàV~ZK½ZpŠqÝ™äÆ‡.ÞƒYD

ZzgWiZŠZ:QhZy½ä”
Xt6,0+{¬xîg6,V\g~

6,¦/ZgZ™CìÔtQzV ( B e r r i e s ) ZzgÛm,
ÉZL”VÃic*Š{F,  ÃÌZK½Z¯Cì (Worms)

ÔMaggots Q}ch}„�ÛZë™D„‰»gR,&ÎæFkÔ
Q+}z){Xp¬xîg6,3,x]V‰ÂLÆÍŠ}z){
Ãic*Š{I™CìXtmc*œVÆZ_Og»»xÌ™Cì
@*
Šg]~ŠgCîg6,Õ@’YNZzg7ŠzVÅh

WÐ(,"'XZkmc*ÅMðbZõÐá™Zq-ÅJ-
ƒCì

:Üs‘É½ãX6,0+}Š*ÅCÙi!*yÅ
�á²~»pzg]Zzg@¦gƒD
X»E+™{™Zzg
7,"zZáÆŠßV~ä]Æ6!*[ÃÅmìZzgZy
~pìV»\gZ\gZZˆkaZ™@*ìXZgŠzÄZYäÉz
‘Æp}Ã(,}pzg]Z0+Zi~ÒyHì‰

ëZzg‘" tWgiz¶N̄ÿ
NÆgz',z™D

@*[W™D
÷i÷"ä¹å

TmiZg»ìÂ̄ÿLF,       

‘ZkIVÆëÌ
     

Zzģ̈"ë

HìÃy**!Y‘Ã"ZW,           

6,Š}~ÉÆÑÄ®euƒ‰    

Z¤/ëÃgÏ�á²~»¤],Z:Y,̂{BÂØ−Ç

Zk~ÄZñZ™ZxäLL̄ÿ

N
z‘óóÃ(,~ZÌŠ~ZzgZy6,

Z,Z,p}ZXŠG
=Š8-g{YCìXZgŠzÃgÏ
�á²~~t6,0+}!*<m‘›Å´#Öì�ñÌÆ
ÒpÐZKse$$+sYD
X�áh+¸zõƒÏ
ÃgÏ
�á²~~
:Üs‘É‘ÆZ&+zV»Ì�hZ0+Zi
~f™HY@*ìYè›ÅgZƒVÆtZ’ZðgCÙz
Zzg
ZyÅƒ*Zkn¢zg~ì
WÐ™̂Â̧‘“WzZá

X

J]ñrþ³Š8
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Y~Š‹ÆZq-á‰»$o-ô
JG{0+Zy 1821 gZxPg

~aZƒñXZyÆzZ−1gÑwâê¸�ZÆZ&+c*v
Æ&CÀ*î0â1]~5ix¸Xz{¬**T$aZgZzgQ

Y~Z# 1831 aZgÅwÐ0*ã1$~}¸X
‚w¶ÔZyÆzZ−»ZÙwƒŠHXZyÅ 9 gZxPgÅ/Üs

zZ−{ä/ÂZLb”VÅ6,zglÅXŠHg{‚wÅ/~
gZxPgÅ�áŠ~Zq-â−Zg»$o-ô JG±ÅÐƒ̂�Í	Zzg¾~

¶XZyÅi0+Ï»tJF,+%³åÔZq-§smzgg/

§]ZzgŠzu~§sç{âVZzggLÇ¸ðXZyƒÅ
',kÅ/~/ 18 f)ŠZgc*VZ[gZxPg„6,W7,~‰X

ÂZ¹/w°u5i#Öï̂XZ,Vä&',kJ-

5i#ÖÅZzgZ#fgZqÑ]4ƒñÂ5i#ÖF,u™Æ
Š‹»Ò~ŠZ¼á1ZzgZKœzf;-$ÐMgz9
âƒZg»z{znqÝ™1�Zkz‰Ü»ÒÆƒÐÑëCY
ÃMåX

YÃz{ 1844 �Ûzg~ 24 ½ÐÃgrƒäÆˆ
�kgz9âƒZg6,»Ò~‚bÆZ*ŠHgƒ‰X

Y~›Zp1F,z»ÒÆ6,±Hgƒñ 1841

Z,Väæ¹ˆ~f!ExÅF,zó~(,~ÃÒÅz{
Š+i!*y~F,3Æfg)DÅZ�á®)Æ(,}qò
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Z°ÝŠzZðÆ_.:
LLgZxPgäÌZLZ‚E+{Æ‚BZk
’q-)ZgŠzF,À(~ŠpàZzgZìuÆ‚B
z1XZ’Z~z{ZLZ*ŠzVÆ&bztgzV
ÐÉZôm,~Â1VÆF,3H™D¸XZ#
»Ò~pŠZy»½g�gZ*ŠƒŠHÂz{ÌZL
¤̈9VÐZk»x~æŠheÑX¸F,ZW
æ¹ˆÆCYÆ»[~
�áï™ŠØYD¸Zzg¸Š‹z
Ñày~f!‚bZzg�Ð

Y1843 Z’ZðzZ/»:L¶X
~ZyZÐZŠ~Ã@VÃ±™ä
ÆaZ³Z�á®)Ex&+g=Zv

( V e r n a c u l a r ±
»ªx Translation Society)

¿~Wc*XZÐ©x»¬zyqÝ
åZzgŒVÌ»ÒÆZ‚E+{ZzgCY„77¸
Î‚ÌäF,3ÆPãCŠ~Zßw%A$K¸
F,À™äzZßVÃçz£Šc*Y@*åXñß~†Z/
™r#äÎ‚ÌÐ�áùƒäzZàÂ1VÅ

**x‘
X»Ò~eZË 1 2 8 z„~
ä›1F,zÆˆ6,±ƒ™ (Spenger) Z›ô

-Z‰xÆ**xÐZq-6,öÌ‡ìHåTÅ
zzÐZ¶gZ]Ôg‚bZzgÂ1VÅZ�á®)~(,~
œ—aZƒIXXXóó
â7gZxPgä:Üst
Â1VÆZgŠzF,3K  

Y~Z,V 1845 âga 23 ÉZ¶gZ]Ì�áùKXOç
ä¯ZZ+ZÜø+Æ**xÐZq-ZgŠzZ¶g�áùHTÆæk,
z{pŠ¸tGg{gzi{!*¦k,‚³Zzg@*g]Z¶gåXZk~

d�Zzg‚bÆ0¦k,zVÆ‚Bp}ƒD
YÐâ7 1847 YJ-�áùƒ@*g;Xm 1857 ¸XtZ¶g

gZxPgäZq-âƒZgg‚!LLípZ{yóóYg~HXZÏ**x»
Zq-g‚!%iZ7gÐ�áùƒ@*åZka

YÐZk»**x$+w™LLB 1847 âÞ
yóó™Šc*ŠHXZkg‚á~ÎZàÔ
@*gõÔ'ZBÔgc*èÔ¢]Ð0
p}Æ´z{‡gMÅŠpÆa
ÄZY»¯xÌ�áùƒ@*åX
6,zWœ&Z°ÝŠzZðZyg‚b6,

û{™Dƒñ˜

LL¯ZZ+
ZÜø+ZzgByZ#J-Yg~gì

7,"zZßVÆZf;y6,¡qZW,Z]eZsgìXÈƒñ
ÂZK›@*g]w‡ì™‰XZyÐ:ÜsZkŠzg~
Z.Š{HŠHZzg¹¢ZknÆßzZg̀ZZ+Yg~ƒ‰
ÉwÆZŠ[ZzgôÄÆaÌZ,VäZq-x
Z/yuâtghZ"z@*;»ŸgZxPgäiâ:¤̈

d~„Ñzq™Šc*åXZkÆˆz{Zk»x~Zzgic*Š{"
ƒ‰XŠ‹»Ò~ZLªxÆŠzgZyZ,VäŠHg{ÂÁ
�áùXXgc*èZy»{m*yåXZka9ÂÁZk
Ð0‰XZyÅƒÐic*Š{�g"TäZy

(A Treatise Æ**xZzg‡/Ã-g\J-àc*Ôz{¶X

YYYY~~~~››››ZZZZpppp1111FFFF,,,,zzzz»»»»ÒÒÒÒÆÆÆÆ6666,,,,±±±± 1841

HHHHggggƒƒƒƒññññZZZZ,,,,VVVVääääææææ¹¹¹¹ˆ̂̂̂~~~~ffff!!!!
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ZkÂ[Å on the Problems of Maxima)

Z�á®)6,dòV~Zq-#ãŠHXZkiâä~Ë
yz*ãÐgc*è6,Zk0*bÅÂ[™ÅÂµ7ÅY
$Ë¶XZkaZ#gZxPgÅÂ[�áùƒðÂCÙ§sÐ
:ÜsZk»ZLwƒZÉª]»ÌZÖgHŠHX°pÆ

Y~«!*g�áù 1850 ‚B‚BW,ÌƒNtÂ[
',kÅ¶XZk/~ZÚ 29 ƒðÂZkz‰ÜgZxPgÅ/½ã

—d%ûqÝ™¢8$©5é GGES)©à!*]¶Xßy-Eg;Æ
( Au g u s t u s  D e 6,zW›W±h4ø

YH
e~âgÌ

ZkÂ[ÃŠN™ZkŠgOW,ƒñ
Z,Vä Morgan)

Å (Court of Directors) vÆÃgŴseZ],Ëi
ÂzZk§sKzw™ZðZzg?m,7Å
ZÐŠz!*g{VZ™
ZyÆZq-â^Æ‚B-g\Æu',WzgŠ{gc*èŠZâVÆ
0*k5YñZzg‚B„‚BZkÂ[ÅŠgz7Æ7
Ã'Æd»g**ó»Z‹Zs™DƒñZ¹ZL

XXóó . o~ÌÃðoƒZ³Zi7HYñ
ZkÂ[Æ´z{â7gZxPgäŠzu~ÂÁÌ  

"z@*;ÅXLÚ¿]gziÇgóÆÄZ**]ÐZ,Vä
Zq-¥âCÂ[èXZkÂ[~ÃWñiZzg@*g]
ÄZ**]Æp}Æ´z{ZqgÂVZzg5ZXŠzVZzg

Ðz¾d$YâgzVZzgŠg½VÐ0¥â]ÃŠ™Šc*
ŠHìÔXÐZgŠzŠZV¡¬xîg6,**zZ�åX

Y~ 1849 Æ**xÐm '' E+™>ZÃ} '' Zq-Â[
Š‹-Z‰xÐ�áùƒðX²**xÐªCÙìtÂ[E+™{

ìÃuÒð EVZzg»CV»X-**yzgzxŠ*�Û̂yZzg̃´

æ¹ÐzZ/ÅàäÅ¾nÐâ7gZxPgäZÐ
%A$HXZkÂ[Æ&Zi+cZZŠzZg~�áùƒñX
â7gZxPgÅZq-ZzgÂ[LLÈ]…óóìZkÂ[

YÆ[~ 1855 Šc6 »f™�gàtÇgÏŠ@*ÏÆ
HŠHìÔz{˜
:

LLZkÂ[»Ñyz*EVÃÈ]6,e$6,o{
gppÐ!*iǵìXªŠgWVqÅ5ÂîG-g\~ßvZknÅ
ZgzZbÐÇ©]‡ì™**eT
Ôyzßv-gàZzg

|ðìÑ]ÐOW,ƒ™ZLëzlVÃZy6,o{gpp
Ðgz1Å‚Zß'ÃÒ™D
XXXóó

DDDD[[[[zzzzFFFF,,,,ZZZZllll;;;;ññññ%%%%zzzzïïïïzzzzDDDDyyyyEEEE!!!!****rrrr
Y~Z#gZxPgŠ‹»ÒÆWy~‚wÆ 1844

¤̈DÔ̧Zkz‰Ütg‚!%A$HXtÂ[34è XHE

(Simon) Zzg‚W (Boucharlet) 1�áª (Hutton)

(Conic F,Zl;ñ%zï (Trigonometry) ÅD[
(Analytical Geometry) ZzgDy‡!*',Z Section)

Ð0Â1VÆF,ZWÐCYÆa%A$Å¶̂X

ZZZZßßßßwwwwƒƒƒƒzzzz££££¨̈̈̈
Y~Š‹ZgŠzZ¶g6,öÐ 1845 gZxPgÅtÂ[

,]
XŠzu~ 478 �áùƒðXZk~‚]Z1Z[Zzg
‚³Â1VÅ§bZk~ÌÕÿZzg{Æ
XgZxPg
ätÂ[¤̈ZÆiâ:~åÅ¶pZ#z{Š‹zZà
~ExZôm,~ÆægkHgƒñZkz‰Ü�áùƒðX
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ZZZZßßßßwwwwDDDDˆ̂̂̂[[[[bbbb××××]]]]zzzz®®®®ÒÒÒÒ5555éééé OOOOGGGG]]]]
Šc29 â7gZxPgÆZ¶ḡZZ+ZÜø+ÅZ�á®)

Y~ZkÂ[»Z3g�áùƒZåXZ3gÅgzÐ 1845

¥xƒ@*ì
ZkÂ[»F,ÀZôm,~ÐHŠHìZzgÔ
ZkÂ[ÆŒÛd$bÎ
XÎZñÂ[1�ág«™r#
ÆT~ÐF,ÀHŠHìXáWä¹œZzgú
ÐVBZÂ1VÐZk®Ðà
ZzgZk~qg`
Å
ZzgÑqÂ[~¼qwZkD»ÉŠc*ìXóótÂ[
Z[Šø7[7X

u#Zxâ7gZxPgätÂ[‰-VÆaè
ƒÐ '' ¶X6,zWœ&Z°ÝŠzZðÆÒyÆ_.

Y-Z‰xŠ‹Ð 1849 6,Z**¯�÷}D~ìXm
Y( 1850 �Ñð 5 |) 1267#24 �áùƒZåXŠzuZ̄�

Ã�áùƒZ-·~»âg~ÖåXZkZi+c~jZÙÌ
ÃWD
X~Z˜jVÅ°pz=ôZzgVßVÅ
zŸs#ÅˆìXWy~qd/õ IGÆñ̂ß~;Š~Z$åOØÔÖ
ƒZìTÐªkHYYì
qd/õ IGñß~™r#Ð

u#ZxóóÆW¸i~pŠgZxPgä '' �Zñ‰¸X
Â[ÅâÎZyZÖp~zZã™Š~ì:

LLt¿g‚!Dˆ[~!g+öu#Zx*iq
ÜëgZxPgægkExZôm,~ægEu»g~Š‹Ô
äzZW‰-VZzgâWñizVÆ@*;HXzZãƒ

Zkg‚á~Óx̂[gzi%{Æìeöi}
ZzgZ"xz){
¹¢zgZg!*[DÃƒD
XÃð
Z(ˆ[¢zgc*‹gzi'çO{»7ì
Zkg‚!~
:ƒZzgÎZZkÆZq-!*[Z,ÎZÑ]~ì
Íc*

z{[
XZ¤/ZyÃËÀ~èÃg™,Zg!*[À
Í™¹plƒVXXXóó

DDDDAAAA
'' ¯ZZ+ZÜø+ '' Y~ZkÂ[»Z3g 1851 †g~ 5

~�áùƒZåTÆ_.Â[~WJ!*[
X!*[
ZÍwZgZ]Ð0ìX!*[Šzx~ˆ¤/Šli}e
Z‹ZŸ]qÑ](g{Š*g{»zˆ[ãsz•sXÎxD
W[Ô~ZÒÆ³V»ìZDwÒyìXXgxDƒZÔQ
oøz%Z`Ô¼Z9~;ªðÔÞ!5»42.ç G

YEGHxªïtÔ
ÛqwwZg]»X

gggg‚‚‚‚!!!!ZZZZßßßßwwww³³³³VVVVÆÆÆÆ!!!!****[[[[~~~~
ÅÂ[ ( T .  T a t e s )  tg‚!K"54ø

HGH

»ZgŠzF,ÀìXZk» (Elements of Mechanics)

Y~N*\»Ò6,öghÅÐ�áùƒZX 1863 ªZi+c
YJ-¨ 1858 YÐm 1857 ghÅ~gZxPg†g~
ÆzZh (Native Head Master) yz*ãŠâ7

g{`¸ZzgZkÂ[ÅZ�á®)Æz‰Üz{Š‹e7–
Zjw~Z*Šgc*è¸X6,zWŠzZðÆÒyÆ_.
LLtÂ[ZdŠgzÆN*U$~’ƒðìXªCÙ~^z
ßg]ñ�Š{ZgŠzS®)Æ¬x£gÐ—ìXóó

(A Speciment of a ¸¹Zyg»Zq-*§i
new method of the differental calculus

called the method of canstant ratio)
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,]»t¿g‚!�®ÆT~WgÌ6,öÐ 62

Y~�áùƒZåZzgDÑ$k,~®~ôpìXZk 1862

ÆŠâp~gZxPgäZÐg‚!)b®Ò5é OG]zb×]
(ÐZkÅiwÅ¯6,ZŒÛZgŠc*ìX Treatise)

LLtg‚!!*ÇZâÎ»ìXZk~�§i7H
ŠHìz{Z¤/Yõ6,ÄÆ9̂U*"$ƒÂtg‚!¹Æ
ƒÇX6,Zä§hV~�)]
ZzgqŠzg™äÆ
a„t*§iZ(gHŠHìZ¹)Â[Æ¬gs~
Òy™Šc*ŠHìX

6,zWâgÌÆ´z{‰`Æ›g}**®i
( P r o f . ZzgZi+ÎZÆ6,zWr ( R e y n o l d s )

äZkÂ[6,û}É™Ç�gZxPgä Kellands)

Zkg‚á~Ì�áùKXZyƒ|Z]ä'Æ
ZºZqIf‚Å°p™DƒñZk!*]ÃtH
gZx
Pgä�§iZ(gHz{G*ìÍ
ZkÆfg)Z,V
ä�³ïÑìz{*7XZkgZñÐgZxPgÃÌZ·t
åXZyÂ1VÆ´z{â7gZxPgäPèIÂÁÌ

K�ZÚiŒÛWy[Z−YwÔZsò8Z+Zzg$+¬]|ð
è<ØÐ0‰XZyx>]Æ´z{â7gZxPg
äºtp}Ì‘�g‚!̄ZZ+ZÜø+ZzgBy~
�áùƒñXZyp}Æñç¬]ÎZ¤@*g]ZÜ¹WU*g

‚³ 38 Š`Zzg‚bÐm
X¯ZZ+ZÜø+~
p}�áùƒñZzgBy~‚]‚³p}�áù
ƒñXp}Åtz„å7YèípZ{yzc*By
ZzḡZZ+ZÜø+ÆÓx6,dŠø7[7Xâ7gZxPgä

¼p}ŒÛWyZÅi›å+ÆaÌ‘XŒÛWyZÅi›å+
~eZËZ›ô6,±Š‹»ÒÆZkZ%6,  Y1846 †g~

Z”…¯ZZ+Z°ÝŠä�áù™**ÑzqHåXtZ³»ÒÆ
CYZzgZ‚E+{ä].h+ExzÃc*]ÅVzZ�á®)Æa
‡ìÅ¶X

6,zWœjZ°ÝŠzZðäZKÂ[LLâ7gZxPgóó
~–ì
LLgZxPgÅi0+Ï»ZëF,+zZ§pŠQyÆ_.
Jw|áåXZyÆ8Z+~p~ÂZÏz‰ÜÐW_¶
Z#Z,Väf!‚bZzg,»_·ÑzqHX_·~
ÂWÆ‚B‚B„~ù®ÆÁÜÌ6,zZy
m_gìXqÑ]ä‚Ð„¤{DZzg�¯Šc*åX
Zôm,~Æ_·äZ¹ZKuuzVÐ0*gŠÚÅù]
«ÅÔgc*èÔ¢]ZzgˆÆ_¬äf‚Ã¥z
‹c*C§i„»¬Š~¯Šc*XZõ[DÔZyÆZŠgZuÃZPñ
¡]Æ_.eJmg;XCÙ—Ã̂7-O™Š9ZyÅ
¬Š]0ˆXt”{ìÑ]Ãz{YiZzg6,ppÑZzģò
gÌzgzZ`Zzg8Z+zÃc*]ÃŠ"x@}_¬Zzgpiâ:
»@*,KÑXgZxPg"$6,4ÐÂ¹¬',Xƒ`
¸¼²?J-z{XwÅZ&k’q-ÐÌOW,gìÔ
zuZ+M6,ZZyáWäÆˆZyÆ4,Šq-Ëè<ØÃ
â+Å¢zg]7g{¶̂XzuZ+M»Z‹ZsZ¹Zsx
ÐŒÛd$F,áWc*åX"$6,4ÐÐ]Å¯6,yz#ÖÅ
§sßU»ÃðÎZw„7åXZN[ZsxZzg|á~
Ð™**åXñß-VÆŠÑbZ¹t:™nZkaz{
|áÅ§sgZáƒäÑXŠzu}èZ<ØÆ£«
~Z¹|áÆ_·»ñµÌ$h45é E

EGêic*Š{5åXZkÅ
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(,~zzt¶
ÐZ„Ð0‚gZñZŠZôm,~i!*y~
0*ÎãŠø7[ƒYå²ZsxÆ!*g}~ÓxZëÂÁ
²!zÃgÏÔZzgyz#ÖÐ0©]~‰X6,öZÌ
**åÔZkaZyÂ1VÅZ�á®)Ìic*Š{7ƒð¶Ô6,Zã

NÂÁ**c*[‰XOçZyèZ<ØÆ_·»Z®gic*Š{
F,Zy¬+6,åÔ�gZxPgÆìw~f!,zExÐ
**WÙƒäÅ¯6,**‡.ÞZ±g¸Xyz*yÅ?0+Ï»
!*)̄ZyÆ4,Šq-Âë6,„ZzggZtZ·{ñß~ZzgH]

¸²ZàyÅF,¹ZyÆìw~¹uJ-\ZÜt
Å%ƒy5¶X»ÒÆfg)Zôm,Z‚E+{Zzg©xÐ
mƒäÅzzÐ|ð�-VäZLŠwzŠârÃZy
ÆZW,ÐXäÅÃÒÅÔ1¹ŠyJ-z{ZK=6,46,
‡ì:g{nZzg¤V¤V\gzq+MÅWl̈~−

YÃZLZq-‚¶eZËmÑwƒ 1852 ‰XZzg�Ñð
ZÁuXŠ‹(â7gZxPgÂ8-,ç EGElaãZzgyzzV
Zzg›âVÆZq-(,}

&A.˜õ EÆ‚t|ðè<ØJwHX
|ÇV~ZyÆZkZŠZx6,(,~pÙoðˆXgZxPg
ZLd¦ZzgÑZÄÑÅ¯6,Š‹Æ!*³]z!*ZW,ßÍV
~Ð¸XZ,¿»|ðƒY**ÜsZq-�ÛŠ»gZ{6,W**
7Ét|áÅìªˆŠzu~§sŠ‹ÆyzƒV
Zzg›âV~§z×ÅZq-ØŠzĥX¹ÐZx[zZ³Z
ÂWy~Zk6,ÌgZè¸
gZxPg|á6,Â‡ìg
1
Z*rheÐZ/Zi™,X1gZxPgÂZk2wÐ¬„

¦/g`¸XZ,VäZ#Zktg}ÃÌ’ZŠc*ÂÒz
s#ÖZzgsm»ŸÈ|ŠHXâVÔç~Ô”VZzg¸ÇV
ä‚BghŠc*XgZxPgä:Üsƒ¼{ñÙÆ‚B

QÉXßÍVäZyÅ§sÐW@¢à‰ÔZy
ÐZÙxÂŠg)gZyÆŠz*:gzb~ÌÃðp~:ƒðX
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ic*Š{‰N*óW\ÆŠârÆa¤aZ™YìZzg
Zq-6,jVi0+ÏÆnvyŠ{ƒYìX

 GABA XXXX2
(Gamma Aminobutyric Acid)

Z¤/‰'.3ï
H

GH»x™ä»¬Zzgj,Š¶zZÑ¡ìÂ
Ç!*ZkÆ!*ÇZtìXt%œ/~Z¡!ÂxÅu¤/òÃÁ™@*

gìÇXW\ÃZq- '' Wy '' ìXÇ!*Æ%ÔW\»ŠârCÙz‰Ü
6,jyi0+Ï¦/ZgäÆnÇ!*»ƒ**¢zg~ìXtW\Æ
ŠwÅŠPÁZzg¤6,bÃÁ™@*ìZzgWgZx™äZzg’Wä
~æŠ™@*ìX

Dopamine XXXX3
Z#ëËZë»xÃZ)xŠï
‰
Ãð£«»

ZJy0*kHƒÂøg}Šâr~ez0*âí»‰
c[WY@*
ì�øg}Z0+gpÙÆ_.!*]aZ™@*ìX¼ZŠzc*]Zzg
¯]øg}ŠârÆZkÄÐCYh™Æøg}Z0+g

¬gèpÙZzgúÆZˆ‚]aZ™C
X1t̄]Zzg
—~»Zˆk¬gèƒ@*ìZzgZkÆŴäzZÑizZwZŠZÏ
ZzgÝz^Ñ@*ìZzgi0+ÏÅ¬xu¤/ñV~ZK̈yÅŠpÃ
Á™ŠêìXÜs¯]„7Šv¹Wzgu¤/xV‰

zi+-²-.5ë

Y
GEYÔ8ðENZz){ÌZK̈y~¬gè—-VÆ_.!*]
aZ™C
XÅ<å XEZZK̈yÃZy¹Wzgu¤/ñVÐ6,Ì™**
e’Xez0*âíÆ¼µUÌ
Xt…Ë»xÃZ)x
Š¶»j,ŠîìZzgøg}ŠârZzgŸÆÖ@9@*wé
aZ™CìX

Adrenaline XXXX4
Z¤/W\äLËegZzã™c*Qkn»psCkH

— ìÔÂW\ZkZˆkÃY…
�Zi+gbAÐW@*ì
&Z3"3«ç EGE+Ì¹Y@*ìXZ#ëËpsÆqÑ]Ð
ŠzegƒD
ÂQkßg]~£¨™,c*gÁB»

êhe~Zi+gbAøg~æŠ™@*ìXZi+gbAÚƒÆ
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ÜsW\ÆŸ»ŠÃ¦§i»gìXZ¤/W\ÃŠk,Ð
Z],7g^îZzgZLƒZð˜iÃgU»egìÂÔZi+gbA
W\Å‚÷ZzgŠwÅŠPÁÃ!™Cì@*
W\_5½3ð GGgKÑí
Ð¦/gÃXZ#W\Zjw~ZJyŠ}gìƒD
Â
W\ZÐCk™Mh
X\0*guÆgz°Ã7ÅÎZg~Æ
ŠzgZy�«&Zˆ‚]ƒD
z{ÌZÏÅŠ+ìX
Zi+gbAW\ÆŠârÃtÌ¯D

ÚƒzZáqÑ]»

ù‚o™**ìX

Serotonin XXXX5
W\Æ;L~ñ�Š§zIá3äÆˆúÆ
_.!*]ÃaZ™@*ìZzgW\ÅÈuÃNzw~g‚rìX
yZ[3**c*z{½ZN�W\ÆÂx;LÐ@*wé7
3CZ¤/W\3D
ÂtW\Ã…»ZˆkŠÑC
X
@*
W\Ã"ìCkƒZzgW\Z+½ZÃZLŸÐ{g`
™Š,Xt¡ZzgpÙÆ_.!*]Ã�ÛzrŠêìX§zIá
W\Ãic*Š{6,jy’ŠêìZzgW\ÆŸÅZ0+gzã{~Ã

ÃL™@*ìX§IáÆ°xÂZiyÅzzÐyZ[ñeÔ"
pZ!ÔZWZzgŠâ©Š®Åßg]aZƒ$Ëì�
W\Å
¸]c*ŠŠZ“6,tZW,eZwYìX

Oxytocin XXXX6
¸¡$4o-?ç GEEaÅaZöÆ¯gUˆâVZzgaÆ

Šgxy›Æg¤VÃ�ÛzrŠêìXtW\ÆŠârÃ
zÃŠZg~ZzgZOŠÆ¢o�¯ä~æŠ™@*ìXtW\Ã
Šz2VZzg{0+ZyÆ‚BZë©]¯äÅF,(Šê

ìXZ‹!*gZ#W\ZyßÍVÆ‚B!*]’A™,A$Zk
¡$4o-?ç GEEÆ‡gƒVXW\ÆŸÃZKKãZzg�Y
¡ÆaW±h43ðGHÍÅ¢zg]ƒCìX
Z[Z#
W\EgzR,Z$g.2.ç

E
GHÆ»x™äÆãCŠ~

ZßßVÃYy‰
YV:ZkD»ZEwëZLŸZzg
ŠârÃ'×h+¡q¯äÆn™,XZh’ÔZh
pgZuZLe�zZáßÍVÆ‚B‰
ZL”VÔ
ÄÔŠz2VÆ‚Bic*Š{Ðic*Š{z‰Ü¦/Zg**ÔQyZâ
ÐŠzggxXÅW\ÃªµYä»Z0+6ƒz){P
Z,tg}
X6,¿™ÆZK̈yZLŸzŠârÃ¡
qgÄYìX

Ÿñ8aþ³þ³^¨Œ
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yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX



 ~Z¼zy 1897äJ. J. Thompson 

Šgc*ÄHXZkŠgc*Ä6,¹‚g}zi+-¯ñ‰
X
pZy~Ðic*Š{F,~Zk»f™7ì
å\äpŠ
H¹
z{Z¼zyÅŠgc*ÄÆaÁ!*ÂVÐ

ƒñX{mîgÐZkz‰ÜÅtc (Motivate) øu
ù¹
XHW\ (Cathode Rays) 
Åegm,

Y'e
Ð
Z¼zyYVZzgùŠgc*ÄƒZX
!! . W�¾÷}‚B

J o s e p h  J o h n pƒÐ¬
Æ!*g}¼!*'àŸzZáp}6,ÔX Thompson 

¸X J.J. Šz2V~ZzgdWJ-Æaz{Üs
å\ZÖÆ]d�á],à~Zq-Zz‰ŠgZÆ

14 Â[�ÛzlyZä~aZƒñXZ#å\Üs
‚wÆÂ̧ZrVägsÇh~ÆZ”ÆZbÆ‚B
»xIÅŠgpZ„Š~Xpz;VZOgÅDÑí¶XÂ

Owen College å\äÜsz‰Ü»UÆa
~ŠZ¾ÆaŠgpZ„Š~XZzgZ·tÐz;VZeŠZ¼
-Eg;Æ¬‚w~ƒŠHX

å\äˆ~ZLZkŠZ¾Æ¢~î GOÃc*Š™D
ƒ}–:

LLZzzy»ÒÆ©x÷}ŠZ¾Ð¹6,.y
ƒñÔ÷ZìwìÆz{Zk!*]Ðeg}
�áh+Z[

 ~7,"WNÐX Push Chair -Eg;~a
Zrä¯gU„-Eg;~ŠZ¾ÅÁZiÁ/Åu»‡ây0*k
H@*
WÒ{÷}ŠZ¼Å§bÅtQ:ƒóóX

å\Z#»Ò~¸A$„ZêzZ−»ZÙwƒŠH
XZ[Zê0*kZãb7¸
z{Z”Æ»xIÅ:
Š}0*DÔZkzzÐZæ6g~~-Eg;~g\z;Vzn
6,„g)7,ZXt¹„ZYƒZYèˆ~z{ZKg^aÆ

~Z#å\Üs 1884 »xÅzzÐ¹�gƒñX
Cavendish Research ‚wÆÂ̧ZrVä 28

ÆŠÅ7†ÆaŠgpZ„ÎŠ~Xt Institute 

ZrVäÜşq„HåËÌZzgÅ§bZæÌ¹
ÀƒZZ#ZïZk(,~7†6,½gƒŠHXZn!*g}~

8o/õ EEZK  =Z(Î
~T»Dg~ƒVX '' ZrVäpŠ¹Ô
ezg~ËZ+(eZàÆZ›Zâ(,~Túˆì;
ZV**ÌÂìóóX

Zk½g~ÆƒD„å\Æ0*k¹z‚bZzg
ZPxWŠHXZzgËÌq6,g^a™äÅWiZŠ~X¢~„
z{ZKª]Z0&¢AÆZEwÐ¹Ð6g^a
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Æñç¬]ˆl™ä~»x[ƒñX
ZeZ0+Zi{W\Z,™Mh

pŠZæZzgZêWJ

�á¤/ŠzVZzgZêdWÃâ.ÞZÅx5X
pŠå\ÅZzgZn�á¤/ŠzVÆâ.ÞZÅxÃZÌˆ
~BX
pŠZ•ZKÎZö§]~–ìÔZ¼zyÅŠgc*Ä

ÆZW,ÅZk  Ñz¬]Åegm,6,',¹ZzgïF¸ÂV  Å
ÃŠzg™äÅÃÒ  (discrepancy) z‰ÜÅ{ñV

ÐƒðóóX
å\Ætì»HÈì?

c*z{ÃÑ� (Cathode Rays) ÅeÃÑ
~tZ¼ze ( V a c u u m  t u b e ) zÃxk[
ÐWC
ZêgZ5Ã (Negative Electrode) 

ïtÅæŠÐñhZYYìXZkZë{¤Æ¥x
William Crooks ~�gZôm,1 1879 ƒä6,

ät)©à!*]½
�áh+ÅeÃÑZÝ~eg`”{

Xp0*õ‚wˆ (Charged Particles) f¨Z]

Heinrich Hertz „Zq-ƒâgâ�Zỳð‚0ZV
Å Paral le l  p lates äZLŠ"~t0*c*


»ÅeÃúV6,ÃðZW,7ƒ@*ìZzg Electric field 

»IßìYè C r o o k s  Z•t³ïÑÆ
Å Charged particles Z¤/Cathode rays 

attract ZK§s positive plate 
ÂZæ Beam 

™} repel ZLÐ negative plate ™}ÏZzg
Cathode ät³ïÑ
 Hertz ÏXZLŠ"Ð
Electromagnetic waves Ãð5nÅ rays 

Hertz 
XZn´z{ Ultraviolet light 
�áh+5
äZ·tÐtÌŠgc*ÄH
ÅeÃÑ¡ŠJ]

Æ0*gòYC
XZk5 (Metal Plates)
&Ò54ø FGH

Æßƒä Crooks Šgc*ÄÃZ•ZLŠ"ÅCðZzg
»o]â**X

Jean ~�ÛZú‚0Zy 1895 Znˆ  

äÅeÃúV6,Zq-ŠNŠ!*HXZrVä Perrin 

ÅeÃúVÃïtÅæŠÐñh™Zq-
ë Faraday cylinder ); Electroscope 

äZLŠ/Æ Perrin 
(~eZÑZzgZeeg`**0*X
Üs= Fara day c yl i nde r Ë~pŠ–ÔLL

ƒY@*ìZ#Z›Åe Negatively charged 

ÃÑYC
XZeÈtƒZÆÅeÃúV6,t
ìóóX (Negative charge) eg`

ZyŠgc*:VÅzzÐå\¹ZW~7,ZXZ•t  

äšµtU*"$™Šc*ì
Åe Pe r r i n  Š¬Æ
äŠ"~t0*c*
 Hertz ÃúV6,teg`ìp

»Zy6,ÃðZW,7ƒ@*ìXÂWyƒH Electric Force 

g;ìX
ÆHertz å\ÎWÎ}Z(Â7


Š"~ÃðtìX
»ÅeÃúV»Š/= Hertz å\Ãt¥xå
~ðh~ƒZñ�ŠƒXZkzz Tube »x™@*ìZ#Zê

ÆŠ"~ Hertz Ðå\ÃtµƒZ
ƒYì

»ÃðZW,:ƒäÅzz Electric Field ÅeÃúV6,

~ñ�ŠƒZìXå\äZLŠ"~ Tube �áh+
Positive ¹qzVÃ$+w™F!*gHZzgZkät0*c*
Z¤/

ÆÖ@Zq-ß™Š,ÂZ›ÐWCƒðÅe Anode 

ÃÑic*Š{ZhZzgGbƒC
ZzgZSbÐŠ/™ä~
HYYìX Vacuum k[ÆZ0+g¹ic*Š{
¹ZYƒÂÅeÃÑŠz Vacuum ZzgZ¤/

~W‚ã E l e c t r i c  F i e l d  .VÐÎð

Ÿñ8aþ³þ³^¨Œ
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Å§s&×C
6ÆË Positive Plate Ð
ÆHertz Ã™**e34/õ XJGXZ¤/W\Zk!*]ÐªZy


~ðh~ƒZ»ZÚZW,YVƒZÂfgZ tube Š"ÆË6,
strong electric field Z#Zq-  ¨g<
HƒZX
ionise ÆZ0+gÅƒZ tube ÆHertz ÎðYCìÂ
ƒZ conductive ƒYCìXZ[t conductive ƒ™

Å§b»x™CìªÎðˆ f a r ada y c age  

»ZW,Z0+gÅÅeÃúV6,7ƒäŠî electric field 

ZzgZkzzÐ',¹ì~tÃÑ7&×'6Æ
äZLŠ"~0*c*XpZq-ZWt¶Æ Hertz 

ätÌ0*c*åÆÅeÃÑ¡ŠJ]ÅP Hertz 

gm,Z¤/ Cathode Æ0*g¬YC
ZzgZnìw~
Ã Thompson 0*gçƒDÂZ(!*Ç7ƒ@*Xp

ZLŠ1V6,ZÚ¢åÆZkätÎeÆZ¤/Åe
¹ic*Š{gëgÐ^ (Particles) ÃúVÆf¨Z]

gìƒVÂeìÆz{ŠJ]ÆPÆ0*g−YNÔ
Z=¢zg~ìÆZégëg¥xÅYñÔ1ù?

å\ÃtZh§b¥xå
ÅeÃÑŠzâV
ZzgïFìÐ&×C
XZkäZy Electric Field 

ŠzâVÃZq-‚BZq-Š"~ZSbZEw™ä»êH
ÅzzÐ&×**Šzu~ìÆ&×äÆ#³ field 
Zq-

ƒªZq-Šzu}ÆZW,Ãµ54hÿ GEL™,Xå\ä¬Åe
ÃúVÆŒÛd$ïtg3@*ÆzzÃÑZq-§s&×,
ZnˆZkäŠz.V6,eg`ŠÁŠÁZSb(,Jc*Æ
ZmzzÐ&×**ïFìÆ&×äÃµ54hÿ GEL™}ZzgÅe
ÃÑ!*Ç¦SƒYNXªZ[ŠzâVìÅzzÐ
ÅeÃúV6,ZW,#³Zzg',Z',ìXå\Ãt¥xåÆ

Force gm,6,•zZÑ Cathode ÅzzÐ Magnet 

6,particles ƒÇZ¤/ÅeÃúVÆ B e V=F1

ZjtÌ  ƒX B ZzgìÅ̧] V ƒÔZégëg Charge e 

¥xå
Z¼uìÅzzÐ•zZÑ¯gk
St r e n g t h  E ƒÇÔZ¤/Z¼uìÅ e E = F 2

Åzz Fields ìXYV
å\äZLŠ"~ŠzâV
ÐZW,Ãä™1åZkaz{ŠzâV',Z',
ª

F1=F2=> eVB= eE => V=E&B
ªå\ÆŠ/Ð¥xƒZÆZkqª~Åe

Zzg e le c t r i c  Ågëg pa r t i c le s  ÃúVÆ
ì�ŠzâV„¥x‰X Ratio ìÅ Magnetic 

å\ÆŠ"Ðt¥xƒZ
ÅeÃúVÆ
½ã‚JDÙZgé°‚ª¹!gëgÐ particles 

º
XtgëggzÝÅgëg»½âZq-äðìXZâ!gëg
Æplates Å¡ Metals ÅzzÐÃðÀ7
z{

XŠ1V~Åe '' å\äpŠ–  0*gòYD
X
ÃÑk"
Zégëgi}6,CÙ½zZàqÅgëgÔ85½ð EEë

ZyÐ¹ic*Š{ìX , Y…

Zz6,ÆŠ"~å\äZq-Zzg¹ŠNf;-$
Åp~Å:Z[Z•ïtÃU1ªZ[Åegm,Æ

Electric jgëg¥xƒ_ìZy6,Üs Particles 

ì» Electric ì„»¯gk»x™g;ìXªZ[Zy6,
z(„ZW,ƒÇ6ŠzgYCƒðÈztÅÍà6,i}Åæ»
ƒ@*ìÔ‰z{¦J½ÆO}ðeZi}Å§s&×Y'

YV
ÈztÅÍà Particles ÅeÃúVÆ  
X
ìÆ¯gkÆ electric Ð¹¯
Z=Zy6,

HYY (Neglect) £«~i}ÅæÃÃZ0+Zi
Z[ Particles ìXÂÈztÅÍàÅ§bÅegm,Æ

ÅzzÐn&×,ÐX force ìÆ Electric Üs
Zzggm,Æ  X ìÎäzZà.VÅMð Electric Yè

¥xìZ=ëÃt¥xƒŠHÆ V Ågëg particles 

Ÿñ8aþ³þ³^¨Œ
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 z‰ÜÎc* t = x /V ìÐ¦/gä~ Electric Zrä
å\ät**\1ÆÅeÃÑZL¦ñgZ5Ð

ÅæŠÐZk equations Z[EHÅ . Šzg~n&×~ Y

¥xƒŠHÔ a =acceleration gZ5~Zygm,»
YV
:

Y=1/2at2 =>   a=2Y/t2 

ƒÂEH mass=m » particles Z¤/ÅeÃúV
:F ÐëÃ¥xì
̄gk equation Å

ƒÇX F = m a 

electric pëÃt¥xìZ[ZkŠ"~Üs
µg;ìZ=: force „» Efield 

F=e E

ÃZEw Equations ÅŠzâV F Z¤/ëZz6,è
™,ÂëtÉMh
:

m a = e E => e/m =a/E.

» equation ¥x
ÂZz6,Å E Zzg a Yèµ
Zzg mass Æparticles ÈtƒZëÃÅegm,Æ

ªÅegm,Æ . ¥xƒ̂ r a t i o  Å c h a r g e  

¥xƒÏX property ÅZq-¹Zë particles 

!*]t¥xƒð  ZkŠ/Ðå\ÃZq-Zzg¹Zë
z„ m/e ~case 
Š/~¼Ìp~™,pCÙ

electrodes ëËÌ§bÆ '' W@*ìXpŠZnZÖp~
~m/e ~ËÌ§bÅ’ƒp tube ZEw™,Ô

tZq-Zz!Šgc*Ä¶8o/õ EEZVÆ  Ãðp~7ƒCXóó
Z0+gÅ™ÅÑz¬]ÅX

å\äZLŠ1VÐt³ïÑÆCÙq~z{
Qkä¥xHìXtz{ m/e ñ�Šìä particle 

ì;ëZ¼Zyë
pZkZæZrä particle 

»**xŠc*XŠzu~Zë¥â]tƒðÆCÙq Corpuscle 

!*ÇZq-‰ Corpuscles c*Zmi!*y~  ÆZ¼Z÷

X

Æ VwÆîg6,Wx’ÆZ¼Z÷ZzgÍ®
Z¼Z÷~Ãð�Ût7XëÃt¥xìÆZq,

Z§bÆZÜVÐµ
på\äU*"$™Šc*

ZyXÆZ0+gÆZ¼Z÷!*ÇZq-‰
X

Zq-Zzgª]Z0q�Zj¥xƒðz{tÆZy
 ¹(,ZìXt;àgzXZVÆ m/e » particles 

tZq- . kHÐÌic*Š{ì 1700 Æ£«~ m/e

~;[+gzX cases ª]Z0³åYèZK¥xÓx
ƒÐ(,Zå6,tZkÐ¹(,Z�X m/e ZV»

ZkËÅÜsŠzztƒ$Ë
:c*ÂZy
¹mass 6,eg`¹ic*Š{ìZzgc*Zï corpuscles 

äŠÁ Wilson CTR ÁìXå\ÆZq-�á¤/Š
Zkät¥x . ŠÁ¤/C0*ãÅ10+zV6,Zq-ŠNŠ/H
6,ZÚ„eg`ìA corpuscles HÆå\ÆZy

;[+gzXZV6,ƒ@*ìÔª¼ic*Š{7ìT» Ionised 

¹Á mass » Corpuscles ÈÜstƒZÆZy
ZkZë³6,à
: Thompson ìXZkzzÐ

ªZ¼Z÷CÙqÆZV Corpuscles ªÂt
~ƒD
ZzgtƒÐZ̄VÐÌDÙZgzVkHgL

(Benjamin Zzg¯
XŠzu~!*]tRð�Û"1¹Òè GELE

�‚0ZVƒäÆ‚BZ%kÆ!*EV Franklin) 

~ÐZq-¸ZzgZrVä¹q,ZXŠXXZrVä
qzV~¹eg`Zzgt (positive) t–
µ

qzV~¹Áeg`ƒ@*ì�Z[ëÃ (negative) 

¥xì
97ì:
ZÝ~µqzV~Z¼Z÷Å¶Zzgt~

Z¼Z÷Åic*ŠCƒCìX

Ÿñ8aþ³þ³^¨Œ
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Š~!*]t
�Û"1¹Òè GELEÅà]ÅzzÐßÍVät
ây1ÆðµÐtÅ§s¹ì²Z¼z÷&Ò¹ÿ E

ZmZy‚~º
X
Z#ëðÆÕÅ!*]™D
ZzgtëìÆð
Æ0*iWÐ"5»43ð EG

Y
GHÅ§s¹ìÂtßìYèð battery 

ZÝ~Z¼Z÷»yìZzgz{tÐµÅ§sº
X
på\Æ³Zä~½âŠzÎ‚w»z‰Ü¦/g

[åZzgë�Û"1¹Òè GELEÅzzÐZktÆZÚ¬Š~ƒÐ
Z[
Ìë¸ë
ÆðµÐtÅ§s¹ìX

å\»aåZë³tåÆZ¼Z÷¹gLÔCÙ
ì:pYèÓx  qÆZV~ñ�ŠZzgQy6,teg`

qzV6,Àeg`ik,zìZzĝkq,̂k
ÔZ÷Z(4
liquid ì
ZVÆZ0+gZ¼Z÷Ë§bÆµe`

~¾gì
!*ÇZSb‰<~¶c*:Í~
7(proton) ¶XZ\c*ŠgOÆZÎ‰ÜJ-6,zIy

Šgc*ÄƒZåX
å\ÆŠ1VÆẐy½ãÎ‚ßV~µZV
ÆZ0+gÅ¹‚g~5ª]Z0q,¥xƒäÆÌ̂
å\Æ¬&ËZ[Ì9
X

Plum pudding model of å\»aå³
Æ**xÐ�gƒZÔ�™…~Zôm,¢zgiCÙ the atom 

1904 »t**x Modle âg™D
Xå\äZVÆ
Ernest ÆZq-�á¤/Š  ~å\  1909 ~g3X

ÆŠ1VÆË~ radiation äRutherford 

ÃßU*"$™Šc*XZkÐ Plum pudding model 

å\ÅÑ~Ãð¶7ZCYèZ¼ZyÅŠgc*Äz{
ªZëŠxå8o/õ EEZVÆZ0+gÅª]Z0Šgc*:VÅÑz¬]
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ÃŠgc*ÄHXÃ (radioactive elements) ÁÜ
ÔZLW!*ðo Polonium zg Radium ZrVä
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