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ZK̈yÃŠg7$F,+çZ]~Zq-'×h+
ZŸ†*‚̧wÆZzZy~ƒŠHXâ{âÞ~ÂƒäzZà
Zq-LLåZi+|óó»Ð÷~Zq-ì‚0ZVLL„Øy

ätŠ}�&Z´yH�Qkä (He Jian Kui) Ãðóó
(~ Embryos ‚]qnpZ&Æ8543ð EEGEV)Z'-.ç GEÇiX

�p´VÅ‰XZy~ÐZq-{ÂyäazZV̧VÃ
( G e n e ÀŠc*ìXZk§bŠ*ÆZzAåZi+"5å GHH

az�Š~W`�XZy±YVÆ**xLLßßóóZzg Edited)

****óógÇ‰�XØyÃð»Iå�Zq-ZzgâVzÑŠ]Æ
%ZiÆŒÛd$ìXQkä°æ LL4XR**í

2»ZEw™ÆZy”VÅ (CRISPR/Cas 9) 

~Z+p´V™Š~��ZyÃi0+Ï~ (Genes) 82.ç EEGE

Z
$©5½jè
EE

GIE7ƒÇ)Zi+i7ƒÇ(ZzgZ¯;ÎkFg~ HIV L
)T~(,J9~c*ŠŠZ“ZzgKãZdwµn»
ƒYD�(7ƒÇXZK̈ã@*gõ~ZV/c*Qk‰$

ÏgzV»z�Š~W**QÚç**u7åASk�2»
ZK̈âV6,ZEwX9˜´äZknÅÓx�î]6,
0*È~Îg¿ìX@*ëZkÆÏu»gzt3,xåX�áh+SÏ
zzÐtŠ/™äÅÈèÃg{‚0ZVÃƒðzg:uÜ

�~±‡âyÂhäÅÈÃð7™YX/ªCÙQk
»Ð÷~ñ�ŠŠvì‚0ZâVäÓxŠvÑ»YÆ
‚BSkÅ”h+#¿ÅZzgÓ#ÖäÌZk6,LL¤{
Yõóó™Zä»Z´yHìZzgåZi+|6,Z[0*È~Îä
»ÌZ´yHì@*ë4tì�tLLå8èELEóó1LÞÐ!*CÙ
W™Šz!*g{È7ƒÇXZK̈âV~QyÅ82.ç EGEEÃps™äÐ

c*"Splice" HçZ]e�QyÅ¡Šø[ƒÂW\
ŠBXZ¤/påZb8-ÆyZy~»x "X-Man" 

™äzZá‚0ZâV»Zq-²áÐtpZ[å�z{LLð
(DNA) IóóZK̈yaZ™ÃpZkÆzZWe~Z+Z}

~».$Y.$™ä»W‚y§iQyÆ0*k:åXµ
2ÅZXŠä (CRISPR/Cas 9) nb‚wI

Zk»xÃ:ÜsW‚y¯Šc*ÉCÙ¾z:¾Æne™Šc*
�z{e~Z+Z}~p~™ÃXCÙY0+ZgÅ®ÿ Ni0+Ï»
ŠZgzæZgQkÅ82.ç EEGEªe~Z+Z}?ƒ@*ìXtâœ{.e$
™«Æ‚Bøg}−ÆE®Ó4øGÆZ0+gñ�Š

~gƒ@*ìXZkÅ (Cromosomes) ™zñizñV
ZL‰Šzu}e~Z+Z}¯äZzgpŠ„ƒäÅ&¢A

Æ!*)̄tZq-±ÐŠzu~±~vƒ@*ìXZy82.ç EEGE

~©à$©ø
EG

ÌZ+±aZ™@*ìT~aZ›Fg~c*
yZ!ƒCìXtaZ›Z%ZnÀ˜Ñ´`ƒD�XŠzuZ
‡&ÿEL¨gNtì�CÙZK̈y�ŸÆ™zñizx)ZzgQy~
ñ�Šå(ZL�h}Æ™zñizñVÐï™Q«&ÒïFNH

ƒ™aÆŸ~YD�XZ¤/Zy~ÐZq-åÌ
yZ[ƒc*ƒYñÂZ‹±ç}~7,YCìZzgaèt
82.ç EEGE±Šg±º�ZkntyZ!Ì±Šg±−ÏX
Y0+ZgzVÆŸ~82.ç EEGEÅQ«¢ZzgQQkå»ZµZµ
âjw~gœ¿ÔW`Ìï»ñçqìZzg¥â]"uÁ

ìXZ,~Z¤/Ëå~p~ÅYCìÔ@„z{Ë
ZYðÆnƒÔÂt¢7ƒ@*�PYVÆẐzgZ
âjwZzgqÑ]~tåÃðZzg¥c7ZCñÏXªÃZ+{
qƒäÆOñ$7ƒYñÏXZ4çZ]Æ�

Syî]6,0*È~Îð¶̂pT§bÔ0*ãÃ¹
Šk,J-gz»7YYZÏ§btïÌ‚g~g»z›Âh™

†ÏÉò_ìX(,~ˆgC|VX»uâtSyÆ
úìz{SkïÃg17Š,ÏYètQyÆw»
),÷ìpQ4Æn�QkwÃŠNÃÐX

)æk,(
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Ã 2019 Z̧Zx�{äZLZq-6,�Æ�‚w

(International Year of ÎZŅ̃Zò‚ÁŠzg~].zw

Æîg6,oä»êHìXZÐ Periodic Table) 

–Y@* IYPT-2019 ¿U

ìXxgzÏ6ŠZV›(.ç LG~

( D m i t r i �&ÒýG

M e n d e l e e v )  

äZCŠzg~ (1834-1904) 

(Periodic Table) ].zw

~�áùHåZkÅ 1 8 6 9  

z,‚D{Æ 150 Z�á®)Å
Ã�gÎZŅ̃Zò‚ÁŠzg~].zwoä» 2019 îg6,‚w

êHŠHìXZkÎZŅ̃Zò½d$Ãoä»ÑD6
ÅzZ/ZzgZÌ�ÛZë™**ìX (Chemistry) 

-Eg;WszZR,ßZk6,z�»ZOxzZ¾Zx™g„

~ÌZkäZÏ§b»6,z� 2011 ìXZkÐI
ÑõHåXZkñµ6,D6Æ¹Ð�;ñé

ÃZY¤/HYñÇX}Ã`gkÅ (Mi les tones)  

‚wI 350  Šgc*ÄW`Ð
Hennig Brand ƒð¶X

~Šgc*ÄH 1699 äZÐ
Antoine Lavoisier åX

~Zkz‰ÜÆ 1 7 8 9  ä
ÁÜÅ!*‡°{ 35 Šgc*Ä”{

)®)È~Å¶XZÏ§b

J o h a n n  W o l f g a n g

(Law of ‚wIe»ç 190 äDobereiner 

7HåXZ+¹‚g~c*ŠÇgZXŠzVZzg T r i a d s )  

oä»êD6 IYPT-2019 Šgc*:VÃc*ŠHYñÇX
International ªIUPAC ÅÎZŅ̃Zò̂

J]ñrŠ8

ÜNghŠ~�~ä¼ZLYä~

ZöÔZöÔZXZÃ!)'gZ»(

2019 ÎÎÎÎZZZZÑÑÑŅ̧̧̧̃ZZZZòòòò‚‚‚‚ÁÁÁÁŠŠŠŠzzzzgggg~~~~7777ååååEEEEMMMMzzzzwwwwXXXX
(International Year of

Periodic Table) 
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Union for Pure and Applied Chemistry

äHìZk̂ÃFZzgZŠZgzV»7g^qÝì}

European Assosiation for Chemistry

» IUPAC z){X and Molecular Sciences 

â'ì�Šzg~].zwä°iâ:¹ZÌqÝ™àìX
¬@R6,Zkä�YÔ(ÏZzgçÙyZâV~ZKV¯à
ìXZkñµ6,¹‚g~u¤/xVgz/¿ÑðYNÏX

Æ‚B IUPAC ÃoäÆn IYPT-2019 

**ò(ZŠZg{Ìu¤/xgìÇX UNESCO 

ŠŠŠŠŠŠŠŠgggg~~~~]]]]....zzzzwwwwHHHHìììì????
Ã{ä~DÙZgzVÂÁƒC�XZ7ñç¬]

Zzgp}ÆZ±gÐZµZµZÓg-VZzg{âV

~F,KMzZgg3Y@*ì@*�£/Â[¯gU (Racks) 

Šø7[ƒnXZÏ§bÁÜÃÌZq-{mF,KM~gÄ™
»gÅˆì&ÁÜÅŠzg~].zw (Table) Zq-].zw

ËÎQ(ë�XÁÜÃZyÆ7VZzgZpZmÅ + )7åEMQ

(Periods) Zzg·gzV (Groups) ãCŠ6,Z¤/z7V

~F,KMŠc*ŠHìX

ÁÁÁÁÜÜÜÜHHHH����????
~(Nature) Z’ZY~tìwHY@*å�»Ñ]

ƒD�c*t� (Elements) Üs0*õãCŠ~ÁÜ
»Ñ]Üs0*õãCŠ~ÁÜÐµìXtÁÜfsÆ
_.�X

(Earth) Èòªi} (1) 

(Water)  Vª0*ã (2) 

(Fire) ZtªWv (3) 

(Air/Wind) zZ-ªƒZ  (4) 

(Ether) W»lªW�y (5) 

ÁÜÅ].h+°pÆÒpÐt0*vVÁÜ7É
%·]ZzgWö}�XDÅF,¹Æ‚B‚BÁÜÔ%·]

ZzgWö}Å°pÌ³ÅˆZzgÁÜÅŠgc*ÄÌYg~

92 ÁÜŠgc*Äƒ`�X~Ð 118 g„XW`

ÁÜŠgC�Zzg!*¹¡¦îg6,Š/ÇƒV~»gG‰

J]ñrŠ8

ŠŠŠŠŠŠŠŠgggg~~~~]]]]....zzzzwwww
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�XKÅ°pfsÆ_.ÅYCì:
Zq-Ú&Ë8c*6ð¿Æfg)‚Š{ZâY~

BCìX (Element) wç NQ( + psHYnÔK)“è NEQ

øg}ÄZäÌÁÜZzgZyÅF,KMÃKÅÃÒÅ
ìX',`**gZí7»4iï FEGë�:

i0+ÏHìÔÁÜ~¼gF,KM
ñ]HìÔZy„ZbZY»6,.Vƒ**

ŠŠŠŠggggzzzzÈÈÈÈ~~~~ÅÅÅÅ¢¢¢¢zzzzgggg]]]]
ÁÜÆ_¬Ð¥xƒ@*ì�‰ÁÜÅ

S:]Zq-Šzu}ÐQQ�XZ¤/7VpZmgpp

zZáÁÜÆ¤/z\F,KMŠØYNÂËZq-KÆ
_¬Ð7g}¤/z\ÆÁÜÅS:]»Z0+Zi{ƒY
ìXZk§b‚0ZâVÃÁÜÅŠgzÈ~

»ìwWc*XQ66ÁÜÅ (Classif ication) 

Šgc*ÄÆºÁÜÅŠgzÈ~Zq-¢zg]0̂X

iâUŠ*~ÁÜÅŠgzÈ~))®)È~(ŠJ]

~ÅYC¶X (Non-Metals) ZzgZŠJ] (Metals) 

ß;Ô@*mÔZw!54-ê GEGÔÎ**Ôe0+~Ô0*g{ZzgÎe*z){ŠJÂVÅ
VB�XWxÔ;àgzXÔ³g+ÔnQÔÃ`gkz){
ZŠJÂVÅVB�XZA*Zzg}»yz){ŠJÂVZzg

ZŠJÂVŠzâV§bÅS:]ªCÙ™C�ÔZ7ŠJ]ú
ë�XÁÜÅŠgc*Ä»ŸYg~g; (Metalloids) 

ZzgLLŠJ]ÔZŠJ]ZzgŠJ]úóó~ZyÅ)®)È~**»°
U*"$ƒðXÅ<å XEZÁÜÅ)®)È~Å±ÃlÑzq

ƒIX

(Duberiener's ŠŠŠŠzzzz""""ggggZZZZIIII»»»»eeee»»»»çççç
Law of Triads) 

J o h a n n  W o l f g a n g ̀ð6ŠZV

z{ (13-12-1780-24-3-1849) Dobereiner  

~ÁÜÅŠgzÈ~Å 1829 ª‚0ZVìTä
7(Law of Triads) xÃÒÅZzgZCe»ç

HXZkäZkz‰ÜÆ¥xÓxÁÜ~ÐXR
pZmgppzZá&&ÁÜÆ¼¤/z\F,KMŠñXZy

»**xŠc*XZkäZL (Triads) ¤/z7VÃZkäe
_¬Zzgï»Ü5Zq-®Í/õGÆfg)7H&Šz"
gZI»e»çë��fsÆ_.ì:

LLZ¤/&7V6ðpZmgppzZáÁÜÃZyÆ
�CÙ~ZziZyÆ_.F,KMŠc*YñÂŠgxãK»�CÙ~
ziyZk�OF,KMÆ!*¹ŠzÁÜÆ�CÙ~ZziZyÆZz‰

J]ñrŠ8

150 Years of PT



Æ',Z',ƒÇXóó
(Doberiener's Triads) ŠŠŠŠzzzz""""ggggZZZZIIIIÆÆÆÆeeee
Ca Sr Ba Li Na K e

40 87.5 137 7 23 39 �CÙ~ziy

88.5 23

¬ZzgŠ}

�CÙ~ziy»Zz‰

ÁÜÅ¼ZzgeƒA$ÌZkz‰ÜÆÓx¥x
ÁÜÅZk‡âyÆ_.ŠgzÈ~7ÅY$ËX

(Newlands' Octaves) EEEECCCCiiiiÆÆÆÆ!!!!----....èèèè
NNNNIIIIEEEE

John Alexander Reina ',¤â~6ŠZV

ä .(26.11.1837-29.7.1898) Newlands 

~�CÙ~ZziZyÅùŠ~F,KM~ÁÜÅŠgz 1865 

È~ÅXZkäØ`c*�ñuÆœÅ§bCÙWẐVK
¬KÐx/pZmg‚rìX

EEEECCCCiiiiÆÆÆÆœœœœ
Li Be B C N O F

Na Mg Al Si P S Cl

K Ca

(Na) ZzgÎe* (Li) qgz!*Ñ].zwÆ_.
É4-Ÿ-ê
GGG

Zzgy (Mg) ÅS:]7V�XZÏ§b
!5½54o-ê

G
YEGIG

ÅS:]~7+MìXZkÐªCÙƒ@*ì� (Ca) 

ÁÜÆpZmZzgZyÆ�CÙ~ZziZyÅF,KM~!*Ÿ‚
m0*c*Y@*ìX@*ëXÁÜÆ�CÙ~ZziZyic*Š{�Zy

ÆntŠgzÈ~**»°U*"$ƒðX

����µµµµ»»»»ŠŠŠŠzzzzgggg~~~~çççç
gzkÅÂðk (1834-1907) Š'-.ç GG~�µ

',v-Eg;~6,zWåXQkäÁÜÆ_¬ÆÑ
ÐCÙ¥xK»Zq-»ge¯™Zk6,KÅ�CÙ~SZzg

S:]ÉŠ,XQZkä»gezVÅ�hc*VF,KMŠ,X
Zk§bÐÁÜÅŠzg~].zwÅŠgc*ÄƒðX

~ÁÜÃZyÆ�CÙ~ZziZyÅ 1869 �µä
ùŠ~F,KM~gÄ™ÁÜÅŠgzÈ~ÅZkä¥xH�:

LLÁÜÆpZmZyÆ�CÙ~ZziZyÆšzg~·¶óó
ƒD�Xóó (Periodic Functions) 

ZÐ�µ»Šzg~çë�X
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J]ñrþ³Š8

EEEECCCCiiii



����µµµµ»»»»ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww
�µÅŠzg~].zw~ÁÜÆWJ2y�

ë�XZzg‚]Z|·g, (Groups) Î¤/z\

B Zzg A ë�XCÙ¤/z\~ (Periods) �ÔZ7Šzg
Šz:¤/z\ƒD�X#¤/z\ÃT~)¬ï}ÁÜ
�áï�ˆ~].zw~�áïHŠHXtŠzg~].zw

�µÅŠzg~].zwÅ¿ßg]BCìX

����µµµµÅÅÅÅppppÒÒÒÒVVVV
�µÅŠzg~].zwÐZkz‰ÜÆ¥x (1)

ÁÜZzgZyÆ%·]Ð0¥â]QìX

PºmÁÜÆ�CÙ~ZziZy‡u¸X (2)

Šzg~].zw~Zy£xÅãCŠ6,ZyÅo™àˆ}Û&Í-ê GG

â**Y@*åÔZkÅo™Æ 14.9 »�CÙ~ziy (Be) 

HŠHX 9.01 

�µÅ5Šzg~].zw~&**¥xÁÜ (3)

Æ{àÇghŠ~ˆ‰ZzgZyÅS:]Ð0
�µÅ7ÍðŠg„U*"$ƒðX�µÅf;-$Ã

‘Í-*î Gj[ZºW!*Š~ÆZÖp~¼Zk§byZ•o]

7HYYìX
½}ÏZyÃ%}ˆDÙZgg8-ÐŠ*
ÜNghŠ~�~ä¼ZLYä~

����µµµµÆÆÆÆŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwwwÅÅÅÅ{{{{xxxxVVVV
�µÅŠzg~].zw~¾qw¼{xVg{ˆ

‰:
ZkŠzg~].zw~¼7VpZmgppzZá (1) 

ÁÜÃZ¤/z7V~g3ŠHìZzg‰Z6ðpZm

gppzZáÁÜÃZq-„¤/z\~g3ŠHìÔVwÆîg6,
@*mÔe0+~ZzgÎ**ŠJÂVÆpZmZƒäÆ!*z�ŠZ7
ZÅ¹ÐöŠJÂVÆ¤/z\~�áïHŠHìXZÏ§b0*g{Ô

gZzgÛ*7VpZmzZáÁÜ�pZ7Z
¤/z:~g3ŠHìX

Z,¼ÁÜXÆ�CÙ~ZziZyic*Š{�ÔZ7 (2)
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J]ñrþ³Š8

����µµµµ
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Á�CÙ~ZziZyzZáÁÜÐ¬g3ŠHì}WgÌ
(Ðn 39 (KÃ7N*ô)�CÙ~ziy 40 )�CÙ~ziy

g3ŠHìX
Ã (isotopes) ˆ~Šgc*Ä”{ëY (3)

�µÆŠzg~].zw~´u{(7Š~YmX

;;;;ààààggggzzzzXXXX————ÆÆÆÆŠŠŠŠZZZZ]]]],,,,}}}}~~~~
;àgzXÓxÁÜ~ƒÐic*Š{Ñ’ìXt

Šzg~].zw»ªKìXZkÅZ¼zãúƒÐ‚Š{
ìXZÐŠzg~].zw~Zq-»Š£xqÝìX (1S1) 

ZKS:]~z{ZÅ¹ÐöŠJÂVZzgìXŠzâVÅ§b',@*î
™CìXŠzg~¢zw~ZÐZÅ¹ÐöŠJÂVÐZz6,(Š~

¯C (H+) ˆìXz{ZCZ³@*Z¼zyÅ™;àgzXWí

Ðx/ìXZk (M) Zkßg]~z{ZÅ¹ÐöŠJÂV ìX
Æ´z{;àgzXZq-Z¼zyJwÌ™gìZzg;àgZà

Ðx/ìX: (X-) »g™Cì�h[+Wí (H-) Wí

Zzg"‡°{ ( U n i q u e )  ;àgzXZq-»Š
Kì�ÁÜÆŠzZ¤/z7VÐ (Anomalous) 

x/ìXZ[tð™**Âì�;àgzXÃZÅ¹ÐöŠJÂV

~X (VII) ~g3Yñc*ìXÆ¤/z\ (I) Æ¤/z\

(Modern Periodic 5555îîîîssssŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww

Table-Long Form)

( H e n r y ',¤â~âCÙƒ43š5é EGG]{~ñiá
(23 Nov 1887-10 Aug 1915) Moseley)

~�µÅ7™Š{Šzg~].zw~P 1913 ä
¢zg~p´VZzgZŸ±™ÆZÐLL5îsŠzg~].zwóó

Æ(Modern Periodic Table- Long Form)

**xÐ7HXñiáäCc*�K»�CÙ~°Š%œ/}~
ñ�Š6,zIyÅ®ZŠÆ',Z',ƒ@*ìX6,zIyÅ®ZŠ%œ/}

ÆZ§Zs¤/Šl™äzZáZ¼zyÅ®ZŠÆ',Z',ƒC
ìXZkägzZe$Ð?Ø™Zq-].h+Ãt7HTÆ
_.K»�CÙ~°ŠZkÆ�CÙ~ziyÆ£«~K
ÅãCŠ~S¤ƒCìXÁÜÃZ#ZyÆ�CÙ~°ŠÅ
ùŠ~F,KM~g3YñÂ�µÅ{xVŠzgƒYC

J]ñrþ³Š8
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�XZ[Šzg~çZk§bÒyHY@*ì:
ŠzÁÜÆpZmZyÆ�CÙ~°ŠÆŠzg~·¶ƒD
�Xóó5îsŠzg~].zw*Ó̧xÃ@V»x{ìX

SSSS::::]]]]
5îsŠzg~].zwÅS:]fsÆ_.�:

Zk].zw~ÁÜÃZyÆ�CÙ~°ŠÅùŠ~ (1)

F,KM~Sk§bg3ŠHì�x/pZmzZáÁÜZq-„
ÀŠ~2y~WD�X

Zk~ZVg{ÀŠ2y�ÔZ7¤/z\¹Y@* (2)

ìXZÏ§bZk~‚]Z|·g,�ÎŠzg
¹Y@*ìX (Periods) 

)¬ïuVÃŠzg~].zwÆZ•ðŠZNY+$ (3)

(Zero Group) e{¤/z\~g3ŠHìX&#¤/z\

ë�X
ìX¤/z\ÆÁÜ)¬ïuVÐ¬ (4)

¤/z\~(Š~ˆìX VII-A gÇ‰�XZ7
ZÅ¹ÐöŠJ'}Îe*Zzg7N*ôz){ÔZÅ¹Ðö (5)

II-A Zzg I-A iF̂ŠJÂV}yZzgÎe*z){!*nKM
¤/z\~g¿ˆ�XtŠzâV„¤/z\Šzg~].zwÆ

Z•ð!*NY+$�X
(Transition Elements) ˆg~ÁÜ (6)

¤/z\~�áï��Šzg~ IB }@*mÔe0+~Ôß;z){

].zwÆz‰~ìX
(Inner Transition ŠZ½ˆg~ÁÜ (7)

É4-Ÿ5é
EGE[+kZzgZ&½545é GHGE[+kÃŠz´u{ÎV Elements) 

~(Š~ˆì�Šzg~].zwÆn‘YD�X

(Periods) ššššzzzzgggg
ZkŠzg~].zw~‚]Z|·g,��ŠzgBC
�XCÙŠzgZKZqÐi~S:]g‚rìÔ�fsÆ_.
�:

(Z=2) Zzg
45Í-ê
XGG (Z=1) ¬Šzg~;àgzX (1)

ÜstŠzÁÜ�Xt¿F,+ŠzgB@*ìX
Šzu}ZzgŠ}ŠzgÃ¿Šzgë�XZy~ (2)

ÐCÙZq-WJÁÜ6,ŒìXŠzu}Šzg»W¸i
É4-Ÿ-ê
GGG

6,»ƒ@* (Z=10) Ðƒ@*ì�)¬ï’Ey (Z=3) 

Ðƒ@*ì�)¬ï (Z=11) ìXŠ}Šzg»W¸iÎe*
6,»ƒ@*ìX (Z=18) ’WgÌ

a¸Zzg0*v,ŠzgÃîsŠzgë�X~ (3)

ÐCÙZq-~ZVg{ÁÜƒD�Xa¸Šzg~7N*ô
J-ÁÜ�áï�X (Z=36) Ðá™Ey (Z=19) 

(Z=54) Ðjby (Z=37) 0*v,Šzg~gzs*

J-ÁÜ�áï�X
(Z=55) ÙŠzgîsF,+ŠzgìXZk~©* (4)

ÁÜ�áï�XZkŠzg~ 32 J- (Z=86) Ðgi+Zy

J]ñrþ³Š8



J-ÁÜ�áï (Z=71) Ð(Z=58) 
É4-£45é
EG

GE[+k 14 

�XÓxÉ4-£45é
EG

GE[+kÆpZm!*Ç7V�X
32 ‚ÂZVŠzgÌZ[åƒ[ìXZk~ (5)

(Z=87-92) �áï�XZkŠzg~ (Z=87-118) ÁÜ
t(Z=93-118) tbÁÜŠgCîg6,0*ñYD�²
(Z=89) ÁÜ¡¦îg6,»gGYD�XZ&»454-ê GHGEG 26 

Æ(Z=92) ÆˆÆÁÜZ&½545é GHGE[+kBD�X-gk

ˆÆÁÜR,Z÷-gZ7-ÁÜBD�XÓxZ&½545é GHGE[+k

@*•g�X

îîîîssssŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwwwÆÆÆÆZZZZqqqqÐÐÐÐiiii~~~~ppppZZZZmmmm
Šzg~].zw~CÙK»£xZkÅZ¼zãú (1)

Æ_.ðHŠHìX
CÙŠzgÅZ’ZZ,KÐƒCìTÆWy~ (2)

~ÜsZq-Z¼zyƒ@*ìZzgZk»Z!x (Shell) pw

#¤/z\ÆK6,ƒ@*ìT»Wy~pwåîg6,%æFNƒ@*
ìX

Wy~pw~Z¼zyÅ®ZŠ¤/z\�Æ',Z', (3)

ƒCìZq-„¤/z\Ð0ÓxÁÜÅZ¼zãú
7VƒCìX

ÁÜÆÛzãpwÆåîg6,c***åîg6,%æFN (4)

ƒäÅãCŠ6,ZyÅŠgzÈ~eg©V~ÅYCì:
)¬ï™ (i)

(Inert Gas Elements/Noble Gases) 

(Normal Elements) ¬xÁÜ (ii)

(Transition Elements) ˆg~ÁÜ (iii)

(Inner Transition ŠZ½ˆg~ÁÜ (iv)

Elements) 

))))¬¬¬¬ïïïï™™™™ (i)

ZyÁÜÆ�ZCÙ~Z¼zyÆÓxpwøwWy~

pwÔåîg6,%æFNƒD�XZkªx5+k,Z¼zãúÅzz
ÐtÁÜ6ð5\7™DXtÓxÁÜ)¬ï™

�X

¬¬¬¬xxxxÁÁÁÁÜÜÜÜ (ii)

šuÆÁÜ¬xÁÜBD�Z7 P Zzg S

Ìë�XZyÁÜÆ Main Group Elements 

�ZCÙ~ÎZñWy~pwÆ!*¹â0+{Óxpwåîg6,%æFN

ÆÓxÁÜ VII A Ðá™¤/z\ IA ƒD�X¤/z\

¬xÁÜBD�XŠzu~·gÆÁÜ%:ÁÜ
BD�ZzgŠ~·gÁÜ (Typical Elements) 

(Representative Elements) úÒ{ÁÜ
BD�X

ˆ̂̂̂gggg~~~~ÁÁÁÁÜÜÜÜ (iii)

ZyÁÜÆ�ZCÙ~ŠzWy~pw**åƒD�X
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ÆÁÜ̂g~ÁÜ VIIIB ÐIB ÆÁÜ B ¤/z\
�Xz{¹Ï8Zzg6ðS:]~x/ƒD�Xt
ÓxŠJCÁÜ�XZ7ˆg~ÁÜZkn¹Y@*ì�z{
!*NY+$Å¹!¬ïŠJÂVZzgŠZNY+$ÅZŠJÂV
ÆŠgxyzZµ�XZyÆ%·]g3ƒD�XZyÅ
¤/ÄoƒCìZzgZy~¹Ð�gÓÏ¬ïZEw
GYD�X

ŠŠŠŠZZZZ½½½½̂̂̂̂gggg~~~~ÁÁÁÁÜÜÜÜ (iv)

ZyÁÜÆ�ZCÙÆWy~&pw**åƒD�X
É4-£45é
EG

GE[+kZzgZ&½545é GHGE[+kŠZ½ˆg~ÁÜ�XZ7Šzg~
].zw~ƒÐnZq-e{e~(Š~ˆìX

ŠŠŠŠ}}}}ŠŠŠŠzzzzggggÆÆÆÆÁÁÁÁÜÜÜÜ
Šzg~].zw~Š}ŠzgÆÁÜÃúÒ{ÁÜ¹

Ô}(Al) ÔZw!54-ê GEG (Mg) Ô
!5½54o-ê

G
YEGIG (Na) Y@*ìXtÁÜÎe*

ZzgZZgÌ (Cl) Ô³g+ (S) ÔnQ (P) ÔÃ`gk (Si) »y
�XZy~ÐCÙZq-ZL¤/z\ÅúÒÏ™@*ìX (Ar) 

ŠŠŠŠ}}}}ŠŠŠŠzzzzggggÆÆÆÆÁÁÁÁÜÜÜÜÅÅÅÅPPPPZZZZëëëëSSSS::::]]]]
6666ððððúúúú::::XXXX (1)

Ð½**Ñzqƒ@*ìZzg (Z=11) ŠZpwÎe*
6,åîg6,%æFNƒY@*ìX (Z=18) WgÌ

ÁÜ �CÙ~°Š Z¼zãú
Na 11 (2,8,1) 

Mg 12 (2,8,2)

Al 13 (2,8,3)

Si 14 (2,8,4)

P 15 (2,8,5)

S 16 (2,8,6)

Cl 17 (2,8,7)

Ar 18 (2,8,8)

::::XXXX (Valency) ¤¤¤¤////ÄÄÄÄ (2)

ZyÁÜÆ�ZCÙ~¤/DZ¼zyZq-Ð’góWJ
J-(,_YD�X;àgzXÅ¤/ÄÅo9LÐZyÅ
¤/Ä~ZŸ†ƒ@*Y@*ìXÎe*Å¤/ÄZq-Ð}»y
Å¤/ÄegJ-(,fYCìXQRQÑzqƒCìZzg
Ã`gkÅ&¤/ÄÐ³g+ÅZq-¤/ÄZzgWgÇyÅ#
¤/ÄJ-nYCìX

::::XXXX (Size of Atoms) ����ZZZZCCCCÙÙÙÙÅÅÅÅ����####ÖÖÖÖ (3)

·g~�CÙÅ�#ÖZyÆ�CÙ~°Š~ZŸ±
Æ‚B!*NÐŠZN’gónYCìXZkŠzg~ZÅ¹Ðö

ŠJ]Îe*Æ�CÙÅ�#ÖƒÐic*Š{ìZzg³g+
Æ�CÙÅ�#ÖƒÐÁìXWgÌ!o-ö NIE

WìX

ŠŠŠŠJJJJCCCCZZZZzzzzggggZZZZŠŠŠŠJJJJCCCCSSSS::::]]]] (4)

ZkŠzg~!*NY+$ÆÁÜzZµŠJCS:]
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ªCÙ™D�XZzgŠZNY+$ÆÁÜzZãZŠJC
S:]ªCÙ™D�XŠJC{¤!*NÐŠZN
Y+$’gónYCìXÛ*ƒÐic*Š{ŠJCK
ìXZÏ§bZŠJCS:]!*NÐŠZNY+$(,f
YC�XZkŠzg~ZŠJCS:]!*NÐŠZNY+$
(,fYC�XZkŠzg~³g+ƒÐic*Š{ZŠJCK
ìX

WWWW‚‚‚‚ààààÅÅÅÅ!!!!ZZZZ!!!!ZZZZzzzzggggZZZZ‚‚‚‚ÏÏÏÏSSSS¤¤¤¤::::XXXX (5)

ŠJ'Z‚ÏW‚à¯C�Z#�ZŠJ'!Z!
W‚à¯C�XZk§bŠzg~].zwÆ!*NY+$Å
Îe*Ô

!5½54o-ê
G
YEGIGŠJ'Z‚ÏW‚à¯C�XÎe*W‚à

¸~Z‚ÏW‚àì²
!5½54o-ê

G
YEGIGW‚à$zgZ‚ÏW‚à

ìZzgZw!54-ê GEGW‚àŠz¥{W‚àìX}»y!Z!
W‚à¯@*ìXÃ`gkÔnQZzg³g+ÆW‚à
’gó!Z!{¤ªCÙ™D�XZy~³g+»W‚à

ƒÐic*Š{̧~!Z!W‚àìXZk§bŠzg~].zw

~W‚àÅ!Z!{¤!*NÐŠZNY+$’gó
(,fYCìX

AAAA~~~~ZZZZzzzzggggûûûû~~~~{{{{¤¤¤¤ (6)

ZkŠzg~Z•ð!*NY+$ƒÐic*Š{¤!gA~
¬ïÎe*ì²ŠZNY+$³g+ƒÐic*Š{¤!g

‰~¬ïìX
!5½54o-ê

G
YEGIGZzgZw!54-ê GEGÔÎe*Æ£«~Á

¤‰ÜzgA~¬ï�XZk§bA~{¤!*NÐ
ŠZN’gónYCìp‰~{¤!*NÐŠZN
(,fYCìX

¤¤¤¤////zzzz\\\\ÆÆÆÆÁÁÁÁÜÜÜÜ))))ììììXXXX(((( VIIA

Ô(Cl) Ô³g+ (F) ¤/z\ÆÁÜjg+ VIIA 

BD�XË (Halogens) ZzgìX (Br) ',z}
Šzu}¤/z\Æ£«~Zk¤/z\ÆÁÜÆpZm~

7+MZzg’góp~zZãîg6,ÃWCìXìX¤/z\

ÆPZqÐi~pZmfsÆ_.�X

ZZZZ¼¼¼¼zzzzããããúúúú (1)

Zk¤/z\ÆÓxÁÜÆ�ZCÙ~ƒÐÛzã
pw**åƒ@*ìXZkpw~‚]Z¼zyƒD�X

ÁÜ �CÙ~°Š Z¼zãú
F 9 (2,7) 

Cl 17 (2,8,7)

Br 35 (2,8,18,7)

I    53    (2,8,18,18,7)

(Valency) ¤¤¤¤////ÄÄÄÄ (2)

Zk¤/z\ÆÓxÁÜ~7Vª‚]¤/D
Z¼zyƒD�XZknZyÓxÁÜÅ¤/ÄZq-ìX

J]ñrþ³Š8
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Zzg HBr ÔHCL ÔHF ;àgzXÆ‚BZyÆ%·]

�X HI 

����CCCCÙÙÙÙ~~~~����####ÖÖÖÖ (3)

Zk¤/z\ÆÁÜÆ�CÙÅ�#ÖZz6,Ðn
’gó(,fYCìXZy~³g+Æ�CÙÅ�#Öƒ

ÐÁZzgW-e+Æ�CÙÅ�#ÖƒÐic*Š{ìX

‰‰‰‰~~~~{{{{¤¤¤¤ (4)

(Oxidising Agents) ÓxìX‰~¬ï
�XZy~jg+¸~F,+‰~¬ïì²W-e+$zg
F,+‰~¬ïìXª‰~{¤Zz6,ÐnÁƒC
YCìX

ììììXXXXÅÅÅÅddddqqqq (5)

ìXŠJ]ZzgZŠJ]ŠzâVÆ‚B¬ï™D
�XÓxìX!¬ïZŠJ'�Xjg+!F,+¬ï
ìXtdqZz6,Ðn’góÁƒCYCìXZkÅVw

ZyÁÜ»;àgzXÆ‚BƒäzZÑ¿ìXÓxìX
;àgzXÆ‚B¿™Æ;àgzX[̂+k»g™D
�XZyÅdqZz6,Ðn’góÁƒCYCìX

WWWW`̀̀̀ÅÅÅÅ@@@@****ggggõõõõ~~~~
i}ZzgW�yZzg�¼ZyÆŠgxyìƒZvlz

118 œÅ"VwZzgZ•ðpÐƒðìXZK̈yäW`

ÁÜŠgc*Ä™n�XH=�w~i}Å�ZÇV

ZzgcÅ©ÇVÐ'×h+ÁÜŠgc*ÄGYNZzg5îs
Šzg~].zwÃZzgic*Š{zÝŠ¶Åâ"$WYñXXX

iâ:Â™z^$+mgìÇ
6i0+ÏÆYäFÐ
Šzg~].zwÅ§ÆŠzgZyŠxŠx6,…ZvÅ¶K*V

ÃZZC�XZy¶KEVÐ¾8ªîG‡Q;c*[ƒäÆnZv
¬\ÐŠwÓCÌÔ™**ƒÇ!
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â.Þ  » (Physics) ‚wÆ‚bÆ%ƒ43š5é EGG] Zk

ZÅx&‚bŠZâVÃ«HŠHìXZy~Zq-{Ây

‚bŠZVÌ�áïìXtZÅx{mîg6,9g
ÃúV6,Z�xŠ~ˆ�~î]ÆnŠc*ŠH (Laser)

ìXX‚bŠZâVÃtZÅxŠc*ŠHìz{�:Z%MÆ
ó�ÛZ÷ÆÞZgeâƒgz (Arthur Ashkin) MgêZŒ

Zzg)eZÅ{Ây‚bŠZV (Gerard   Mourou)

XZrVä9g (Donna Strickland) ez**Z7T
ƒ43š5é EGG]ÆSàyZy~‡.Þ*öZXŠZ]ÌÅ�X

z{Šgc*©c*ZXŠZ]XÅãCŠ6,Z7ZkZÅxÐâZiZ
ŠHìZyÃù¦îg6,Zk§bÒyHŠHì�ZrVä
¹„ÆLLgzÝÐ¶MÑ]óó»gG�X

(Optical tweezers) MgêZŒäy~Ã
‡V~ (Biological) )y~ñO(ZXŠX�§»C

¹„»gMæU*"$ƒgì�X
Y~aZ 1922 MgêZŒZ%MÆàEc*gu~

ƒñXÃgB-Eg;ÐeZËf$Åe¤/~qÝÅX°ZÒw

‚wìZzgâ.ÞZÅx0*ä 96 Zy»§{!ZqÐitì�ZyÅ/
zZßV~Z[J-ÆƒÐÃ‚bŠZV�XZyÃZk

ZÅx»ÛzŠc*ŠHìZ#�ÞZgeZzgez**Ãù¦îg6,
Šzu}Û{»,Zg¯c*ŠHìX

ŠgZÝez**Z7uC6,zWÞZgeÅ�á¤/Š{g„�X
ÞZge-Eg;MssÌ~6,zWZ·ZQ�XZy»m

Y~�ÛZ÷ÆàZ_^zá~aZ 1944 �ÛZ÷ÐìXz{

  2019 †g~âx)Ô5Š‹ ‰^ñß‹ QgŠz 16
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Y»â.ÞZÅx',Zñƒ43š5é EGG] 2018 ‚w
9gÃúV6,)©àî]ÆâqZK̈ã

Æn¯ZZ+Ãt™äÅ‚Šx

Ô©gW!*Š ·-Š&×Å

9ggzÝÅÃúVÐ¶¦gZCLLgzÝÆÁVóó
Ã|»gz\zä6,ZÅx Optical tweezers
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ƒñXz{�ÛZ÷ÅZq-Zb8-»Ò~Ì)Šï�X
ez**Z7uCƒ43š5é EGG]~ZÅx0*äzZàŠ~{Ây

‚bŠZV0ˆ�XZkÐIZ[J-ÜsŠz{Ây

‚bŠZVzxxg~Yg~Zzgæ6,^â],„ƒ43š5é EGG]~
Y1963 YZzg 1903 â.ÞZÅxqÝ™m‰XÃZZnKM

~tZÅxA¸XZkÒpÐZ¤/‹tHYñÂØ¸ì
�Ñzq„Ð%ƒ43š5é EGG]6,%Š‚0ZâV»„g;ìX

ÞZgeZzgez**äZq-Z+2e-©ÅTÅæŠÐ
9gÅ¹„!ÃÑaZÅY$Ë�Xt¹ÆU*"$

ƒä'XZ+!”]Å9gÃÑ°iâ:Z‚³

Zzg?£œÆn.e$ÎŠq§hVÐZEwÅYC
�XZyÃúVÆZ,ZEÑ]~M\VÅùc*VÌ

�áï�Xez**YäZLÎ6,zZ,̂g6,zWÆ�î]

™Dƒñ�úc*V»xÒVqÝÅ‰ZyÅ¬]Zy

Y~�áùÅ̂‰X 1985 Æ¬‚³£á~Šc
Æ1980 ï»gZŒäLLy~ÃóóÅ2Ì

Šì„~ZXŠÅ¶XŠN|tì�ZŒÅe-©Å
ƒðZk)ßY6,ZkÆˆ¹Ðï»g'×h+î]Zzg

ZXŠZ]zŠgc*©™Dƒñâ.ÞZÅxqÝ™`�p
ZkÅZ’ZY™äzZáZŒZ[J-tZÅxqÝ™äÐ
g{‰¸X

ZŒä�Zq-Z%Oï»g�9gÃúV6,(,~

ŠpÐ',ÎVî]™Dgì¸X9gÃÑ«!*g

J]ñrþ³Š8
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Y~aZÅˆ‰XA$Ð„ZyÃZyÃúV~ 1960

(,}Zk**]ÃMñ¸XZy„6,z{ŠygZ]_¬™D
gì¸XzZãgì�9gÃúVÃZq-ºmMáÅæŠ

Ð»gHY@*ìX¬xgzÝÅÃÑZ®ŠZg¬l

gppzZàZgùVÅÃúV6,ŒƒC (Frequencies)

ìZ#�9gÃÑÜsZq-„®ŠZg¬lgppzZà
ÃÑƒC�TÅzzÐz{Zq-‚Bï™™̂C�

ZzgZkÆ³~Zq-”]ÅÂZ**ðZLZ0+ggBb�X¸
zzì�Z#t}eZàYC�Âz;V6,”h+ZW,eZr�X
ZyÃúVÅZÏp!Æ:LZyÃZ£œÆn

ØVZzghßVz){~ZEwHY@*ìX

gzÝÅÃúV6,î]™äzZá‚bŠZâVÃt
',ÎV¬Z0+Zi{ƒ[å�gzÝZ#Ë—6,7,CìÂz;V

Zq-−‚Š!*zaZ™CìptŠ!*z¹„¾ƒäÅzz
ÐtZÚic*Š{izg7g‚r�t‡.Þx@{0nZzgZkÅ
eöÅYnXp9gÃÑaV�Zq-Zh{à”]

ÅqïƒC�Å<å XEZy6,î]ÆZk**]gz×ƒäÑ
XÅ<å XEZZ+î]™DƒñZŒä«!*gŠ*ÃMÇ{H�
ZyÃúVÃZEw™Æ¹gKZâYÃw•Š~Y$Ë

ìXZLŠ!*]~ZrVä0*c*�ầz¢a)ª¹„
XÃz{ZKï (Spheres) gK(�#ÖÆ¶™}

~ZEw™gì¸z{gzÝÅÃúVÆZq-ù´ÅZk

Y+$w•™D�˜V6,gzÝÅ”]ic*Š{ƒCìX

J]ñrþ³Š8
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Å<å XEZZkŠN|6,',ÎVï™DƒñZzg9gÅ
ÃúV~(,~Î„Ð£/p´VÑDƒñZzg

ZnÆ°ÎVÃZEw™ÆZŒäZy¶™zVÅ
w•ÃNzw™ä~»x!qÝÅX:ÜsZ,¶
™}ÉgLfgZ]ÃÌ%èÆ_.Uäz){~
»x!qÝ™DƒñZyÃúVÆÍc*Zq-ÃÅZXŠ
ÅTÅæŠÐ¶fgZ]Ã%èÆ_.Ë(ÐUc*
YYåX/ZÖpŠvtZq-Z+2¶T~ÃðŠJ]c*
ËZzgâŠ}Æ¶Mác*ÃÅOñLLgzÝÅÃúV

Ð¶ÃóóÃZEw™ÆgLfgZ]ÃSàx@Z]

ÆnZyÅ(ÐZVc*c*Uc*YYåXt§i!*ÇZ,„
å6�Ë‚b6™~ZrãnÅ!*'ßÍVÃªZy

™äÆnCðYC�Z#�|ÐZy»ŠzgJ-m
7ƒZ™@*X

gzÝÅZ+ÃúVÃgzÝÆÃÅZ˜bŠ~ˆT
~Zq-c*Zq-Ðic*Š{Z+ÃúVÃZEw™Æ¹„

z){Ã‚bŠZVçÍ (Atom) gLfgZ]‰�CÙ
Æn}ÐZµ™áMh�X

ZkÐIÌFZq-ƒ43š5é EGGC‚bŠZâVÃ9gÃúV

6,ïÆK~â.ÞZÅâ]ŠØY`�XZkn�t
9gÃÑZ‚³z?yZâV~¹Æz»gMæU*"$

ƒCg„�XaV�ZyÃúV6,Åˆî]Æ³~Zy

ÆZ,Z,ZEÑ]¥xGYDgì��âqZK̈ãÃ
¹Ð¯ZZ+Ðhg™D�Å<å XEZZyÃúV6,Z+

î]ÅZÌÃt™Dƒñâ.ÞZÅâ]«G‰
�XZ#t9gÃÑZâÆZzgZëƒC�ÂMØt
ŠB�MytHƒC�ó¾§bZyÃaZHY@*ìZzgZyÃ
9g»**xYVŠc*ŠHìX

Â9gŠgZÝPZôm,~ZÖpÐZq-Zq-wsá
Light ™¯c*ŠH¿**xìXZôm,~~z{ZÖp�
Amplification by Stimulated Emission of

Xù¦îg6,ZkÆptƒD��gi+c» Radiation

Zk§bZyZ`¿~Ñ**�ZkÐå3zZàgzÝZq-{à
¸]Åqï0YñX/ZÖpŠv9g¼Zzg7ÉgzÝ„
ÅÃÑƒC�ptZ+ÃÑƒC�XÅ�Ûr³

óTÃZgŠz~®ŠZg¬l¹Y@*ìóz{7V Frequency

ƒCìXªtZq-„�Ûr³gppzZàÃÑƒC�XZk

ÅzzÐtÃÑZq-‚Bï™™̂C�Zzg³~Zy

ÐZq-Zh{à¸]ÇìXÅ<å XEZZyÃúVÃZ#}

eZÑY@*ìÂz;V6,Zq-ZW,aZ™C�XŒVÎZwtaZƒ@*
ì�¬xgzÝÅÃÑÌÃÑ„ƒC�z{Z(ZW,YV

7aZ™'XZkÅzztì�¬xgzÝÅÃÑZ
�Ûr³gppzZàÃÑƒC�TÅzzÐz{ƒÅƒ

Zq-„gc~Zq-‚B̂7™'TÅzzÐZyÐ!
ZW,aZ7ƒ@*XñLZÖp~ZyÃ-VÒyHYYì�t

)~ƒðÃÑƒC�XVwÆîg6,Zq-‚~ßvÂ
(,~®ZŠ~ƒMh�pz{ƒZq-‚Bï™7º

J]ñrþ³Š8
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Z4V~º�Z#�Zq-¯YŠ5~Z#¯Y
âga™D�ÂXZq-‚BŠxÐŠx5™Zq-„‚
~º�XTÆ:LZ¤/ZkŠ5Ã}ú™**ƒÂtƒ

ŠÔ6,Zq-‚Bú™D�Â£¨ÛAMh�X9gÅ
ÃúVÅVwZ,̄YŠ5Åâ#ƒCì�Zq-‚Bï™
âga™gìƒD�X

Y~»gÅ‰̂XA$„Ð 1960 9gÃÑ«!*g
MgêZŒÃZy)©àÃúV~ŠpaZƒðZzgz{Zy6,

Î@*gî]™Dgì�X9gMáÐaZÅˆt
ÃÑZq-„�Ûr³ªZq-„g8-ÅƒC�ZzgaV�
tZq-‚Bï™ªëŠxƒ™™̂C�Å<å XEZZyÅ”]

Ì¬xgzÝÆ£«~¹ic*Š{ƒCì (Intensity)

ZzgítË—6,7,C�Âz;VZq-̧]zZÑZW,aZ™C�
X9g6,Î@*gî]™DƒñZŒäŠ¬�ZyÃúV

ÃZq-ÃÅ§bZEw™Dƒñ.e$gLfgZ]Ã
YJ- 1986 Zq-(ÐŠzu~(J-Uc*YYìXÅ<å XEZ

rVäZq-Z,Ã¦ÃÃ»g™he~»x!qÝ Z

ÅZzgZkÃÐ:Üs"YyfgZ]ÉZq-%û
Z·¹îg6,̀Z�ÃÌZkÃÐñhe~»x!qÝ
ÅXZk§bZrVäCc*�Zq-{mnÅ0*Muc

ÃúVÐ¶ÃÐ̀Z�ÃñZYYZzgZ7Ãð
vyàñ%}ÐZµHYYìXtZq-

i',Š„Zz!Šgc*ÄU*"$ƒðXZkŠgc*ÄÆˆZk

6,'×h+7gÄƒðZzgM`‚g~Š*ÅŠ/ÇƒV~
Z,y~ÃZq-£g~MáÆîg6,zWeä6,
ZEwGYD�XZyÃFZq-§»C§i»gzV~
ZEwHY@*ì‰ZÐZŠ~6,z”óe~Z+Z}c*úV

Ðá™ZnÆ̀NñVZzgzZ],kz){ÆŠ!*]

~ZyÃZk§b»x~Ñc*Y@*ì�tÃZy¶
Y0+ZgzVz){ÃÃðvy7àDXtZy»"Vw

ÃZ+{ìX
ZŒÆŠ!*]ÐsÃâzgƒZzgZ7uCä
9gk6,Zµ„nÆŠ!*]GXZk~ZrVä
.e$„Áz‰ÜÆn9gaZ™ÆZyÅZÃŠe$Å
YTXXtầzc***â]c*ZkÐÌÁz‰ÜÆn
aZG‰X9gÅÃúVÅ̧]c*”]Ã**LÆn
tŠ¬Y@*ì�tÃÑ°]XÂZ**ðgBb�XÅ<å XEZ

æÁz‰ÜÆntÃÑaZÅYNÏZyÅ̧]Zâ
„ic*Š{ƒÏX

9gÅZXŠÆP',ÎV„~Š/{âV~×N*\

9g�»g™àYä'ZzgZ+�Ì¯ðI�
µ1ºé
Y

GzZ^0*zgÅqï9gÃÑaZ™C�Xµ1ºé Y
GzZp̂

zZ^(pZkyZy~Zq-ZWF,¸]Å 9 Å¸] 10 

qï9gÃúVÆ”wÆẐq-jZzMŠHXªZkÐ
ic*Š{̧]zZà9g7¯ðYÃXŒVÐÑzqƒNâzgz
ZzgZ7uCÅZÝî]XZrVäZq-Z(»Š§i
eð&+ïÑ�ZkÐèÃg{!*Ñ¸]Ð}ic*Š{¸]zZà
ÃÑaZÅYä'X°iâ:ZyÆZk§jÃ'×h+F,¹

J]ñrþ³Š8
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¸]zZà9gÃÑaZÅ (Petawatt) Šïƒñ×CzZ^

zZ^(Xøg} 15 Å̧] 110  = Yg„�X)×CzZ^

o~°ZÒwŠzZŠZgzV~Z,9gMá�X~¢Z
zZ^(¸]ÅÃÑaZÅY$Ë 12 Å¸] 10 zZ^

�XZy~Zq-Z0+zg~‡ìgZYgZoWnÃgZi+zZ�)ßY
ìZ#�Zq-ŠzuZ©gM!*ŠÆZq-ZŠZg}~kd$·

HYäzZÑì(X

zZãgì�Z+”h+¸]gppzZà9gÃÑ¹
Ð‚³Š!*]~"u»gMæU*"$ƒC�XZ+¹

ic*Š{̧]Åqï9gÃÑZ#ËâŠ}Ð”ïƒC
�ÂZ+”]ÆqÑ]aZ™Šî��Üs*gzV‰
EàðZgïÐŠBÎƒñÛZ�xÆZ0+g0*ñYD
�X‚bŠZVZyÃúVÐZ,)©àqÑ]ÃK
ÆnZEw™D�XZ+ÃúVÆ%Z,Š!*]

**e¸X¸zzì�ZyÃúVÆ:LZ,qÑ]aZ
GYD��¹Y@*ì�tqÑ]Zq-LLŠ/Ç{~»ÑC

ƒ43š5é EGG]óóÆqÑ]ƒZ™D�X
ZkÆ´z{Z,.e$¿z‰ÜÆnaZG

YäzZá9gpŠ„Š*~zZµƒäzZáZ,
6,Zª)ŠgC§i;ñ»g(ÆgZi¥x™äÆn
ZEwGYMh�XÃ¬xqÑ]~¬¥x7H

15 Å¸] 10 ) YYåXVwÆîg6,Zq-¢-.3ð
E

GH]
~aZÅYäzZà9gÃúVÅæŠÐZÜV (]

ÆŠgxyzZµƒäzZá6,Z=VÃ‚bŠZVŠÚ

Æ‡.Þ0‰�XtZ,6,ZªƒD��Zã

‹zZµƒD��ZyÃËÌ§bŠ9ZK̈âVÆ
nZ[J-e„7åpZ[Zy9g�áúVäZÐ
e¯c*ìX

HtË™ØÐÁì?

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá
6,(You Tube) eZË·ZÅ6,zm,Æ-k[

¼ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z�g^

-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"

ZzgeZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://manuu.academia.edu/

drmohammadaslamparvaiz

c*QSkYWgÃeÃZL
Z�g¯̂yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X
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Zk¹g~»f™¹„ØÐoÆ¼‚Û¾Æ
VV~ƒ@*ìX�áZ+gc*èÆ»1V~¼,Ð
ƒ@*ƒX¬x™tì�t¹ÂìZkn”‹ð!*ÂV

ÐZkÅZÌ¥xƒäÆ!*z�ŠÌZkÃ»[~ŠZ4
™ä»êic*Š{F,»V6,,„g;ìX

¼‚ßV¬¤/ñVÅ”~Z#=tZˆkƒZ
�Z[÷}0*kÃðZ+¢zg~q7TÃz‰Ü6,7gZ™**
ƒÂ~ätÈÅ�ZüîíÅZk¹g~ÃKÅÃÒÅ
YñXŠz&̧VÅœÆˆtZ0+Zi{ƒZ�Zk¹g~Ð
a~ƒðgc*èÅF,^$¨45é GGGES¹Â�ZzgZkÅzzt

I[(Å 300 ì�ëƒÃ‚ÐÜsZ½k)

ææ~7,JðYCìX
Z½kÅææ~»ƒÐ	gk!�ëƒÆ

f~V6,îì�ËÌŠzxVÆÖ@ÅƒÐÁŠzg~

Zq-¦SÑíƒCìXZkk!ÅCð6,ëƒ»7gZ½zB

ìptÜsûZgRÆn9ìX}ëZKi})��
Zq-Í!ì(6,ƒZð˜i»ƒÐÁŠzg~zZÑgZ3Š‹Zzg

ŠZgÑíƒ@*ìX ? Ec*guÆÖ@¥x™,ÂZq-ƒz
Š‹ZzgEc*guc*i}6,ŠzàzVÆÖ@ƒÐÁŠzg~

Ã¥x™ä»§itì�e¸Ði}ÆÍáÃ!*Ç
WŠJZk§b»›�z{ŠzâVàZkÍáÆ)g}6,ƒV

ÂÍÑð»qÝz{Šzg~ƒÏXZÏ§btk!�Zq-
e¤/~ 180 [)R,ZðZy(Æ&iZz-V)Zx(»�h

Å¡sÆ ? ƒ@*ìÔÜsûZgRÆn9ìXƒz

e¤/~ÐÁc*ic*Š{ƒYìX}\! 180 ˆ[Ðt�h
e¤/~Ðic*Š{Zzg 180 Å!*CÙ~R6,[ÆiZz-V»�h

e¤/~ 180 \!ÅZ0+gzãR6,¶[ÆiZz-V»�h
ÐÁƒ@*ìX

ŠZg ? Zz6,ÒyÅˆVßVÐt!*]™sì�ƒz
¥VÃKÆnZ½kÅææ~**³ìXZÞ,

J]ñrþ³Š8

(1 )mX ZüîíÅ¤/-Ÿ¹g~

zà©gÔ÷| 6,zW
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œ~ÆWy~z~Zq-5ææ~�{mîgÐ
g¥VÆnoƒìZk»Zg»ÑzqƒZX ŠZ ? ƒz

ZüîíÅ¤/-ŸÅ¹g~ÆnZk5ææ~Å¹ZÌ
¶YV�ZkätU*"$H�»Ñ]Zq-Z+RÅ§bì
�T6,Z¤/ziygÅÂ£JƒY@*ìª˜V˜V6,ÃðâŠ{
ì‰i}Ô(g{c**g{Ôz;V6,»Ñ]~�Zð)£J(
ƒYCìX»Ñ]@*Ñ[Æ0*ãÅRÅ§bìT~

Z#Ë(âŠ{Åp~ƒCìÂØ,aZƒVÏX¿U
»Ñ]ÃKÆnZ½kÅææ~Ð»x7−ÇX

¼úÆˆZ#ðhZ™~Wc*ÂZq-i',Š„
ä]»gzqãZˆkƒZXZÏ¹g~Æ!*g}~gzÏ
‚0ZyC-ä¹�‚Û¾ÅtƒÐic*Š{pzg]
¹g~ìX

ïÆCÙyZy~¼Z,�á‚g�X»Ãð$+w
7ìX}ñ»gñiZg^Ågr+Ô…Zzg�á²ƒ%Å
	gÄZze+ÔgzxÅbk54è

HGE‚ÅŠ-ZgzVZzgWV6,µ
¦k,,ÔLÆŠzìÔ¸̈ÅçBXtz{Óxq,��
«�ZzgZyÃIc*Gg»Š/ÒyÐ!*CÙZq-gzqã¯]
ìT»Ãð£7̈XZüîíÅæÅ¹g~ZÏn»
�á‚gìX

Zk¹g~ÅãCŠ~™Zk*y~ZzgZkÆZŒ
”V~.e$W‚yi!*y~Òy™äÅÃÒÅ̂ìX

~̀ðg‚!~ZüîíÆ&îC 1905“
p}�áùƒñXtÐV„ZãZë¸�ZyX6,Z!

Z!â.ÞZÅxïYåX
¬*yätU*"$H�ZV»z�ŠZq-|ìZzg

Zk~Ë—ZzgµÅÃðRö7XZkŠgc*Ää
øg}egzV§sZÁÜZzgZyÅS:]ÃKÆ
nŠgzZi}ÅwŠØX

ŠzuZ*y¯IZ¼uZ¢5½ï
E

GHÐ0åXTä9
sV~¸Z#-ê

EH$»45½ø GEÅãCŠeZàXTÅæŠÐZVZzgZk
ÆZ0+gÅ’ƒðª]Z0Š*gz×ƒ̂X

Züîí»ŠZ*yZc¹g~Wsg&Ò543ð GGHGKÆ**x
Ð	gìXÜsŠz…VÐZkÅZÌKÆn»°
ìXªÂt�âŠ{Ð"Z•¸]qÝÅY$Ëì�Š*

~©VìX mc2=E ÆƒÐ	gģ
Šzu~ZëŠgc*Ät¶�gzÝÅgëgZkÆnZq-„
ìZzgÃðÌqgzÝÅgëgÐic*Š{!7^$ËXZk
!*]ÆZãZë}ò��ZkÅ¹g~ÅzŸs#¢zg~

ìX
Z,g¤VÃCc*�eg`Zzg 4~1860

!5½ið Gsä
',ª]Ð0Š±V‚ßVÐ¥xƒðCÙS¤»vh
ìXZrVätU*"$H�ðZzgïtÅS:]Zµ
7�ÉZq-„qÆŠzZgDy�XZy¥â]
Æ³~t¥xƒZ�eg`ÆÃuƒäÐ

Z¼z!5½545ë G
YEGHØ,Ç�XtF�Ûr&4gö GEÅƒC�ZzgZyÓx
ØzVÅgëgZq-„ìXZkÆ³~gi+-ØzVÅ
©Ñ]ƒðTäñZ&]ÅŠ*~Zq-Zz[',0*™
Šc*XZyØzVÅgëggzÝÅgëgÆ',Z',ìZzgt!*]Š1V

äU*"$Åì�gzÝÌZ¼z!5½545ë G
YEGHz-ìXZy¥â]

ÆˆgzÝÅgëgÐ0¹‚g}Š!*]G‰X

J]ñrþ³Š8
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ÐtU*"$ƒZ�gzÝÅgëgËÌ§bÐ(,Jðc*]ð
7Y$ËXZüîíÅZc¹g~ÆntZëŠgc*Ä¶X

gzÝÅgëg½ãZq-ÑÄàÏDÙZgé°²ìZzg
ZkÃ‚0ZyZôm,~ÆwsLÏóÐ™[™D�X

t!*]f‚~gÚ�ËÌqÅgëgqÝ™äÆ
nðÅƒðŠzg~Ã¦/g}z‰ÜÐ„™ÆqÝHY@*
ìXZ[Z¤/ëËZ,gZ–c*˜i~ÆƒV�gzÝÅ
WŠSgëgÐWCƒðgzÝÅ™yÅ§s^g;ƒÂøg~™
t9ì�ëÃt5ec�gzÝÅgëgel,|kHƒ̂ìX

pZ(7ìgzÝÅgëgz„LÏó„gìÏXZk!*]»
ª]Z0³tƒZ�gzÝÅðÅˆŠzg~Zzg¦/gZz‰ÜŠzây
„psƒVÐ@*�gZ–~ÆƒñZK̈yÆngzÝ
Ågëg~Ãðp~:ƒXªºƒñgZ–~z‰Ü»
z9ÁZzgŠzg~ÌÁƒYñÏX

z‰ÜÅŠJgZTÃëƒtB¸�z{CÙqÐWiZŠ
Zq-„gëgÐ¦/gCYñÏZzgz{ÌNƒYñÏZ¤/ë
!gëgÐáÐXtÃð{-VÅyZ!7Éøg~/Ì
ÑgëgÐ(,ñÏZzgëic*Š{ŠyJ-�Zyg�ÐX‚Û¾
Æ¤̈9VÃtq	gazZVX)Iíci+z¾(Æ
**xÐ¥xìX

gzÝÅgëg~ËÌp~Æ:ƒäÆ³~z‰Ü
»¦/g**ZzgqzVÅMðZk!*]6,«ì�ë¾gëgÐ
^gì�XtÓx−Í×VŠ±VŠ/~9U*"$ƒ
_�XZüîíÅZk¹g~ä¹ZzgqzVÆ‚Bz‰Ü
ÅDÙZgzV‚wÅ™Ã$+w™gÄŠc*ÔZüîíŠ*ÆxF,+

‚0ZVÅwÐÓxŠ*~	gƒ‰X
ZyÓx»xçVÆÃ̂ðÌZK̈y

!Š)4èGEZzgplƒ@*
pZüîí¤/-"54jè GHGIEÆ‡âyZzgZKZc¹g~Å−
ÍðÆ§ŠÐ6,.y¸X

z,œ~~ 17 ZüîíÆ‹zx‚0ZVEHä
¤/-"54jè GHGIE»‡ây¥xHXZk‡âyÅƒÐ(,~
pzgCt¶�ZkÅæŠÐ:Üsët™Mh��i}6,
q,YVZzgù¤/C�ÔÉÎg`Æ¤/Š(g}ù¤/Šl

Xªt‡âyÜsi}6,„7É7g~»Ñ]Æ È�
nsìXeJðÎ‚wJ-Zk‡âyÅCð6,ËÅZi

ZVäÅÈ7ƒðXZk‡ây~z‰Ü»Ãðf™7ì
TÆptƒñ�¤/-"54k5ÿ GHGIE¯gk»Zˆk0iŠy~%
ËÌz9Æª¯gUƒÇXi}ZzgÓx(g}Îg`Æ¤/Š
¤/-"54k5ÿ GHGIE¯gkÅzzÐ˜R�XªZ¤/Îg`Zq-ŠxÐ
¸T$ƒYñÂEHÆ‡âyÆ_.‚g}(g}øg~
i}ÉZq-¦SÑí~»"3ïJEG~¯gU½'ÐX

™zhéìZzggzÝÃi} 9 Îg`Ði}ÅŠzg~
4Ñ�XZüîíÅ¹g~tU*"$™ 8 J-Wä~½ã

_¶�ÃðqWc*Z:qgzÝÅgëgÐ!7^$ËX
4Ð¬Zˆk 8 ªZ¤/Îg`ZÌ¸T$ƒYñÂëÃ

7ƒÇXZk»Zë³tƒZ�EHÆ‡âyZzgZüîíÅ
¹g~~Zq-Zë§ŠìX

¤/-"54jè GHGIEÆ‡âyÃZq-6ÃtÐKÅÃÒ
Æ³~½ãŠk‚wÅœÆˆZüîíä¤/-"54jè GHGIE

Å5¹g~7ÅXZk»f™,ÐZ‹m~ƒÇX
)Yg~(

J]ñrŠ8
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‚³F,¹äCÙ£§]ÃOW,HìXpZ{z{

n*]ÔÅzwÄZzgigZ®)ƒVc*ðÆ‚âyÔ

MZWœµ"ÔZbÂZ**ðÔ¡zZŠzc*]Ôâj1]

ÅÑÄÔŠÃ¦‚âyÔ8¯yÔ8zn,yÔÛR,Ô

ZÚ,MÔcZzgg_^]4k5ë EEY‰ZëUƒVX‚³

ïäi0+ÏÆ¹ÐZëµ›ëÐgzÙk

™Zc*ÔTäZK̈ãi0+ÏÃ"uÃZ+{àc*X].h+
‚bZzg(ßY~Z¼ZãÆˆÅZq-ã~
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LLH»3äÅÌ¢zg]ƒCì?óó¾Zxä
ÎZwHX

LLY7Ô÷}Jg~ŠwÆ',Z',Zq-Zbfí{ì
�÷}‚g}ŸÃZ¼z7-¸]à@*ìXz„÷~
pgZuìXóó

¾Zxä¼Îa™7YX

LLŒVCÙ¿Æ‚BZq-8Z}ƒ@*ìXóó
LLY;VXCÙZK̈yÆ‚BX%ŠÆ‚Búg]ÄZŠ
ƒCìÔúgÂVÆ‚B%ŠÄZŠXZkÎ‚Ì~Óx»gz!*g
ÄZŠ`D�XŠÃF,ÔhwÔ1c*VÔoVƒ¼
ÄZŠzVÆ;B~ìXóó

LLQZK̈yH™D�?óó
LLZK̈yÜsH™D�XZK̈yÃð»x7™DX
ô̧TÆn¹ÐZK̈yWg^ÐØtgnp�X
øg~Î‚Ì~CÙZK̈yc*qgAÇc*�á²c*ZŠd$Xóó

LL}.Zí™}!óó¾Zxä¹XLL(,~ç**uÎ‚Ì
ìXóó

LLZzgÃðÎZwu?óó
LL7'Xp?=uìÅOñ÷Z**x7á
‰?óó

LL~{ŠxƒVuX÷}Ä~�áïì�~ZL
W‡Ãu¼V!óó

LL=I7XZ¤/vg}Ä~÷Z¬â'�áïì
Â~»¬ŠêƒV�?÷Z**x1™z!óó

LLöuXX÷ZÈìö¾Zx™r#Xp~
tg{7ŠzVÏ�ŠzuzVÅñ�ŠÏ~Ì=**xhe»¬
Š,Xóó

LLŠzuzVÅñ�ŠÏ~?=uÈ$ËƒóóX
\-uXHW\½Æn»g�?óó

LL¹VX?óó
LL3,�gzx~XZ[W\0*õŠyz;Vg�ÐXóó
LLZzÆ%*X~»gƒVXóó

‰^ñß‹Ò1�Û^…æ7‰1
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LL\-uXZz{Ô÷ZÈì¾Zx™r#!óó
Â=Ã�ÄZŠB¶ÔZk»**xzgYX!åXzgYX!

Z¤/p%*XZ}Å§b@7¶Xpz{ÌÁ7¶X
ŠzâV~Z/ä»�ÛtåX

zgYÂ=Æn»°»”á™WðÂÂ=äZq-
Q~‚÷½™¹X

LLzgYX}.ZÆnZk§b=ƒð:`™zzg:?
=n{™ŠzÏXóó

LL~W\Ãn{7™$ËuXóózgYä�Z[Šc*XLLZL
W‡Ãn{™**÷}Ä~�áï7ìóóX

LL3~ŠHvgZÄX?=uÅOñeZg#¹
™zXóó

LLeZg#u!óó
LLQz„u!?÷Zu3îÏX~HƒVÜseZg#

c*ek,¹™zXH?äZKi0+Ï~L&B3ïEOG7Å!óó
÷~/bâ{ìXkXXeZg#XZzg&B3ïEOG™**÷}
Ä~�áï7!óó

LLvg}Ä~HH�áïìXXX!óóÂ=ä»°
»”feƒñ¹X

LLW\Å}.#Ö™**XÇ**X**OX3**å**XW\Æ‚B
'z){Y**Xóó

LLH~»\g™YƒV?óó
LLW\e�ÂuX!óó
LLQz„uXZzg?\gÆ**x6,ÑâNÌ7!óó
LLÑâ**÷}Ä~ŠZ47eZg#!óó
LLÒìvg}Ä6,XÃy¢JåTätÄ

¯c*åXT~:›™**�áïìZzg:Ñâ**X¾qw?„:
™zzgYÔ~»&B3ïEOG™**2ŠzVÇX~»G»$
7,JîVÇG™**÷ZW!*ð&ìX?Âgz#$ÄZŠƒÔ~
äYâgzVJ-ÃG™**2Šc*ìXfgZZŠOŒÛd$Wî!óó

zgYZkÆ4,Šq-WˆX
LLŒV¹÷}U~Xóó
z{Ö̂X
LLZ[ZCn{ŒÛd$ÑîXóó
ZkänŒÛd$™Šc*X
Â=äZLƒ.$zgYÆƒŠV6,gÄŠñXzgY
ÆƒŠVÐpÒòg„¶ÔZkÆƒ.$ZK̈ãƒŠVÅ
§b¤/x¸X

LLZÐ\gë�X!óóÂ=ä¹XLLZkñµ6,»

ŠzâV;ðVÐn{Ö¢8e’åc*Zq-ZiŠZÕV~
ƒáÐŠ!*™Ã˜™ÆÖY**e’åZÐÑâ**ë
�XóóÂ=äÑâäÅ!*‡°{Z»™ÆŠ3ðXzgY
ä¹X

LLZzÆu!óó
LLQz„uXZ[Z¤/WÒ{?äu¹Â~vgZZzgZC

ŠzâV»uÂhŠzVÇ!óó
LLZzÆeZg#!óó
LL?»°kÏ?óó
LLW\Z¤/¬Š,ÐeZg#!óó
LLZYZk~ÐZq-˜.$kXóó
zgYäZq-˜.$»°8àXÂ=ä¹X

‰^ñß‹Ò1�Û^…æ7‰1
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LLZ#(~»\g½~ÃzVÐŠdVXXóó
zgYä¹X
LL\g½~Ã,÷~c*ŠŠZ“~�áï7eZg#Zk
n~7Ty$ËXZ¤/W\e�Âgz#$çÃZ:qŠ}
™÷ZÄps™ZMh�Xóó

LL„:™zvgZÄ~pŠps™ŠzVÇXZKãCŠ~
c*ŠŠZ“Æ´z{�¼?=6ƒz{Ìvg~c*ŠŠZ“~gkge
ƒ@*gLƒÇ?óó

LLöeZg#óóX
LL'Â~»ƒ¼2ŠzVÇXŠd\gZÐë
�XZ#Zq-pzg]úg]ZzgZq-pzg]%ŠZq-
Šzu}ÃŠÙ�ÂZyÆŠw!~ÐŠP1”�Xóó

LL÷}Jg~Šw7ìeZg#!óózgYä¹X
LLÂ̧ÂìXóóÂ=äâ¸6,;Bâg™¹XLLZY

Zq-!*]CîXZkŠ*~Ãðq»Zh@ìXóó
LL~8hé Ok7ƒVeZg#X~ŠÄõCk7
™$ËXóó

LLÒìXH?Ç$Ëƒ?óó
LLöeZg#!óó
LLgz$Ëƒ?óó
LLöeZg#!óó
LLÂZŠOÖ™÷}nŠz]gzîXpIzZ#?ŠÄ
õCk7™‰Âgzù$Ëƒ?óó

LL÷~W\VÆ0*kZ
]4-Aö FEE¼zŠ�X~0*ã½ZƒZ

ìW\Æ¬Š¶6,÷ZâMzz-zŠârZy¼zŠzV~w•

aZ™Š}ÇZzg÷~W\VÐW²ÕÑzqƒYNÐXóó
LL»gzäÆŠzu}§j7¥x?óó
LL7eZg#!óó
LLÒìXQÂi0+Ï(,~ZÞyƒYñÏXHZk

_5éGOg}6,Z-±HV7I?óó
LLQ�eZg#XZ#W\à~YNÐÂCÙ±Å
ÐW\Šz4™Mh�Xóó

LLZz{�áŠ~!óó
LL�áŠ~ŒV7ƒCeZg#XŒVÅÎ‚Ì~%Š

úg]6,Ãð0*È~7!óó
LLzk,~£XóóÂ=äÈ{âgZZzgZc™ÖŠHX
LL?ä«pŸ~‹ðìX~ÌËZ+„Î‚Ì
Åˆl~åXp�áŠc*V7ƒ'Â+Aõ EFOÃy0*mì?óó

LLÎ‚ÌXÓ#ÖX+Aõ EFOŒV¹ÁƒD�Xóó
LLYV?óó
LLZ¤/W\ŠzÐiZZ+”VÆ!*\ƒ‰eZg#ÂW\
Ã0*õ‚wuŠ’Î**7,}ÇXóó

LLz{Hšì?óó
LLz{ZK̈âVÅŠâ©yZÒVŠzg™äÅáì

eZg#XZkÎ‚Ì~ic*Š{+Aõ EFOaZ™äzZá%ŠzVÃ
Šâ©%!ŒY@*ìXóó

LLâðÇeX!óóÂ=ä•ç
E
OZ™¹

LL¥xƒ@*ì�t(g{3Zzg¼AŠzâVÃ5™¯c*ŠH
ìX÷ZìwìŒV¼²5gxZi+z#-?ç GEFÐÁ7ƒÇXóó

ZÏz‰Ü%*Z}#}~ŠZ4ƒðZzgZkä¹X
›Â=X¾Zx™r#W\ÐNeT�!óó

YYYY(((( 1995 ZZZZ6666,,,,ssss )))) )Yg~(

‰^ñß‹Ò1�Û^…æ7‰1
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‰‰‰‰`̀̀̀----EEEEgggg;;;;~~~~----ŠŠŠŠqqqqçççç»»»»ªªªªxxxx
‰`-Eg;äZLZq-ƒ.g¤̈D-Šq

~1702 Æ**xÐZq-çÃñÎxHìXZkçÃ
‡ìHŠHåZzg@*qwZÐF**ñVÐñÎxHY[ìX

Z’ZY~ZÐÜs6,zWWsd~Ô¹Y@*åX‚w

~ZÐ6,zW’WsWgµ45ë Y
GEd~»ÄŠc* 1943 

~ZÏçÃ',ßðz@Å§s™[ 1991 ŠHXQ
™DƒñLL!86,zWWsWgµ45ë Y

GEd~óó»N*?
5X

oÆn(,}ZqÐiÅ!*]ì�Zq-yz*ãÅ
d»zlÃt™Dƒñ‰`-Eg;äZkÆ**x
ÐZKZq-óçÃ™[HXŠzZ‚iv_5Õä LFÆ

~‰`~ÔZjwÅ½å 1954 ç}-Šq
™Æ'×h+½ÆnŠZ4ƒñ¸X

)fZ!8¤/ZsZ&+c*(

!!!!****ggggllllÅÅÅÅ¶¶¶¶ÐÐÐÐ				ŠŠŠŠwwwwÂÂÂÂZZZZ********ððððçççç{{{{~~~~
Z%MZzguÆˆyz*y¤/+;îk™{g`

™äzZÑ(,ZoìXZk»]åO!*[™äÆnyz*y

‚iZÅÔ5Š‹

qDZÏÃ]zZXŠZ]

----ŠŠŠŠqqqq

µn�…Êk
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~	ŠwÂZ**ðÆfgZù6,»°(,~g¶yaÅYg„ìXZk

( W i n d K~ƒZÐÂZ**ðqÝ™äÆn
ÎñYgì�Xt6,z�¬xîg6,†!Zzg Turbine) 

f!gc*2V~ik,ZEw�Yèz;V!*glZzgƒZŠzâV

Åc]ìX
Zq-qDïÆ_.«g~ŠgzwZg]Æ(,"

ÅzzÐƒZîVÆ·î~p~ƒg„ìXÔe:
‚¶WðìXƒZÆ·îÅ¶ 13 ‚ßV~Sy~½ã

ÅtgëgƒZÐ½zZáðyzVÃOW,™äÆn»°
ìXZkÆ!*z�Šßg]qwåîg6,ç**u7ì'
Ñotì�¤/+;îkaZ™äzZá”VÃ¢oŠx

ZVäÅ¢zg]ìX)fZ!‚be~(

ŠŠŠŠzzzzggggŠŠŠŠggggZZZZiiii´́́́¸̧̧̧VVVV~~~~!!!!ZZZZÚÚÚÚ,,,,MMMMÅÅÅÅœœœœªªªª¢¢¢¢
6�¬7gÄ~W\7,|`��oÆŠzg

ŠgZiZzgNh~´̧VJ-!gëgZÚ,Mœª½™ZäÆ

ä¼]45Õä H
GV$Ñõ™ä»6,z¤/Zx¯c* (ISRO) nZuz

_545Õä GHGV$Ü (GSAT-11) 11 åZzgZk»YÃL
~ZLæZg~V[ìXyz*ãÜðZŠZg{Zuz

Z[Šzu}%³Å»g-V~ẑsìXZk (ISRO) 

].h+_545Õä GHGV$ÐZ.Š{Æn»XWXŠ
/z}c*%œ/eg(,}àzVŠþÔCgÔ (Ka-Band)

Z£W!*ŠZzggZœ~»gGYgì�X
19 ÃŠvŠzyz*ã]45Õä HGV$YÃL 11 YÃL

ŠcÃ 5 Æ_Z{-g\ÅæŠÐÜ~ 29 ZzgYÃL
5ŠHåXtÐVÜ~Z»V6,·�ZzgZy~
ÐCÙZq-ÐgZ‚ZzgZ.Š{ÆnZq-Zµx

Zøi}6,‡ìHY**¢zg~ìX
ZuzÆç}eZËÆ]4ðJyÆ_.Zk].h+

Ågëg (Gbps) XY!8Zö 100 ÂxÆfg=
ÐZÚ,M½™Zc*YñÇXZkÆfg={m™Zy
¸́V~ZÚ,M½™Zc*YñÇ˜V@*gzVÆfg=

ZÚ,M7àc*YYì‰§VòZzgÑwæt
Ågc*ZX (North East) 

(GSAT-11) 11- YYYYÃÃÃÃLLLL

µn�…Êk
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²!Â1VÐZ.Š}»o]¼Š²!Z˜²
��ÑHF,3~((ŠÚ~WC�X}Z»ZàÔ

X(1) ZÅ§<å EXZzg¢Z†z){
De ÅÂ[ A lb e r tu s  ZÏ§bm»]6,

Æ!*g}~e&Òï EFqì�Zk~ Vegetabilibus 

Ì²!â~.Z]ZEwG‰�XZy²!â~.Z]~z{
(XtŠz 67 )e&Òï EFÔm (2) Zq-!*gQZØây»E+™{™@*ì

&VBÜs%äÆîg6,�zg:Z+²!Â1VÅ
®ZŠ¹ic*Š{ìÎŒÛzÈz«Æ-g8!{3¨4è

EE
GEä

Æîg6,ZEwHX (Source Books) â~.Z]
ZkK~t!*].e$‡&ÿELf™ÃWCì�-g8

!{3¨4è
EE

GEä-**ã!{3¨4è
EE

GEÅÂ1VÐÌZÒz9ZyÆ

F,ZWÆfg=Z.Š{HYV�ZÒ-**ã°æÂV¬‹
ƒ`Ô̧Üs²!F,ZWÅßg]~!*¹g{‰¸XZ+

The Â1V~	gƒ]ŠZVckÅ¤/ZVŠg"
Ì¶�²!~Z

Å+BiŠö EÆ**xÐ Megale Syntaxis 

F,Àƒð¶X
Z3ÿXL-g\ÆnZ#ZkÂ[ÐZ.Š{»z‰ÜWc*Â

ZyßÍVäZ
Å+BiŠö EÆfg=ZkÐZ.Š{HXZÏ§bÐ

Ô•ZoZzg¹�ÛZk ( E u c l i d )  ZgTÔZ½k
z){ÅÂ1VÆ²!F,ZWÆ (Theopharastus) 

fg=ZyÐZ.Š{HŠHXZq-ZzgVwZgTÅÂ[
ìTÅZ#èEELg”ä²!~Ñbè¶XZk Decoelo 

X(3) ÐZ.Š}Åßg]h Decoelo ÑbÆfg=

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

÷Z_
(56 )mX  Š*ñZsx~‚bz¥»²z`

)›‚b-g\~(

 eZËïZ°9.è WEœj

  (1)  Ibid, P. 64                (2)   Ibid, P. 67           

      (3)   Steinscheider, M: Die Europaischen Uber Setzungen Aus Dem Arabischen, 

              Included Dunlop, P. 49.     
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ZkF,3Æfg=Z3ÿXL-g\äZgTÅZk"Ð
ZK>]~Z.Š{HX³Z*]6,ZgTÅÂ[

Ì²!F,3Æfg=Z3ÿXL Historia Animalium 

-g\ÃŠø7[ƒðYV�Z#èEELg”äZkÅÌÑbè

Æ**x De Anima ¶Xâ¡Ze^äZk²!Q»
X(1) ÐF,ÀH

ZgTÅFZzg£?ÆXÆâ¡Ze^ä²!
F,ZWÐÑH~F,3GÔÑH**xŠg•fs�)fZ!

(X 50 e&Òï EFÔm

1.   De Generations Et Corruptione

2.   Book IV of the Meteore

3.  The Sensu

4.  The First Treatises of the Parva 

Naturalia

5.  Physics

6.   Metaphysics

7.   Ethics

e&Òï EFqì�ZgTÅÂ1VÆ²!F,ZWÆÑH
F,ZWä�â¡Ze^äG-g\~ZgTÆ_¬»

X(2) ŠgzZi{zZ™Šc*

1-**ãÂ1VÅ®ZŠÔ›yÛÅ£?Æ

£«~¹ðh~¶XZknt!*]ÑbœgÆ‚B
½Y$Ëì�-g\~D»Z§Y�ƒZz{-**ãÛÆ
£«~$+g˜ic*Š{›yÛÅ>]»%ƒÈ5åX
ŒÛd$ŒÛd$ZÏnÅgZñWg&Óå EHÅÌìXz{qì�ZÜ
6,|ÇVÅ:q]Æ›̂&d$ZÜÐò™7g}

-g\~’ˆZzg�V�VZÜÆàzVXXXá
Y(Zzg 1236 Y(ÔŒÛ\)do/‚w 1085 )do/‚w

Y(»doƒ@*ŠHÔ-g\~Exz 1248 Ze)do/‚w

(X 10 .yZzg»gv~z){!~ÐÄ¬ˆ)m
Qt�áÔZeÔ‚°âÔbzZZzgŠvš›-g\~

ŠÎ,Ð¾ƒ,&œ-VJ-›yÛÅÂ1VÆ
F,ZW»Yg~gxZkZ%Å¹¸~Š?ì�-g\~DÅ
gzÝZyÂ1VÆfg=„#XZkÆZZ°§ZkÆn

ÅZ˜b�Z3ÿXL-g\ä (Renaissance) ¶K>U*6
ZEwÅz{.e$!3š{5é GOE:ÉeZ{ÁìX¶K>U*6ÅZ˜b
»ZEwZyÆZkZŠ¬»âiì�-g\~DpŠZyÆ
ZL',ZWÆo-**yÆÛÅ>]ÃQÐi0+{

™äÐ;XqÑèØZ@ÔXÆ¼%äT§!*Ñ~
7G‰ZkZŠ¬ÅÜôÔ™D�X-g\~qgz
!*Ñ�ŠZgZn3‡ìƒñZy~ÐZq-Ì-**ãÂ1VÆ
F,ZWÆn‡ì7HŠHåÉz{ƒÆƒ²!Â1V
ÆF,ZWÆn‡ìG‰¸XZk¾nÐZyá¢ä

Æ!*Š�á{8-,ç EGE Island of Malloria ²!-¶YV�
Šzìä²!I»�ÛâyYg~™g3åX!*Án-**ãÛÆ

    (1)   HASKINS, P 278, Included Dunlop P. 50.           

    (2)  Dunlop D.M. Ibid P. 59

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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F,ZWÆntŠZgZn3‡ìG‰ƒDÂZ7el,|@*&
œ-VÅæ]Šg»g:ƒCYV�-**ãÛÅgh~ƒð
ÂÁZâ®ZŠ~!*¹7g{ˆ‰�qgz!*Ñ0*õ
ŠZgZn3Zk»xÅŠÆnœ-VÅæ]ÆÔÇg
ƒDXZq-Zzg!*]ûÃtì�›yÛÅ>]Å

I s l a m i c ®ZŠÆ@*i{F,+Y,̂}Æ_.�

Å�áù™Š{ Heritage Foundation London 

Â[/eg¢Z]Ôä�áùÅ�ÔŠ*½~›yÛz
ºÅÂÁW`ÌGg{Î!ÑÄÅ®ZŠ~ñ�Š�XX
œ-V~-g\~ZyÆF,3ƒgì¸‰ŠÎ,@*
¾ƒ,œ~ÆŠzgZyZyÅ®ZŠZyÐic*Š{„g„ƒÏX

-g8¶K>U*6c*Z§YDÅZq-].ZÇ:zz‰-g8
!{3¨4è

EE
GEtÒy™D��-g\~¶K>U*6Zy|ðC{
¦/eVÆfg=gzúƒð�è)Z¾w(6,F,ÃVÆº
Æˆz;VÐ-g\~$¨ÿ

EG
Lkã™‰¸XtìwÌŠz

z�Š{ÐßìXZq-zzZkÆßƒäÅtì�Z¤/Zy
Â1V~Zâ@*iÏZzgÂZ**ðƒC�z{¶K>U*6',0*™ÃÂ

z{gzxÅ!*i]�~œ-VJ-"̂zs7,~:g


Éz;V¶K>U*6',0*™_ƒ'X
Y~ 1453 Šzu~zztì�è6,›âV»º

ªGgƒ,œ~Æz‰~ƒZZ#�¶K>U*6»W¸iZk
Ð¹¬ŠHgƒ,œ~~„ƒ[åXZ}eÖ~Ws
‚"543¨ë JEHGE!*Ç¤/Z°Æâ~.Æ_.ŠHgƒ,@*¾ƒ,œ~
ÆŠgxy-g\~,‚0ZVaZƒ`¸X

ÜsZyegœ-VJ-7É¾ƒ,œ~ÆÌ̂
ÎÛ,Ô,ƒ,œ~J-Z3ÿXL-g\Zy›yÛÅ>]

ÐZ.Š{™DgìXÃ6,"5½ø
EG»E+™{T§!*Ñ~HY[

ì�ZkäZÉ45é EGãZzgig‡àÅÂ1VÐZ.Š{HåXbzZ
-Eg;Æ	g6,zWzm,ZÅ54ø

JGÅp̃ì»E+™{ÌH
(Kepler) Y[ìX'×h+(,}‚0ZâV~Ð́45Îæ GF

Ì�áïåTäZÉ45é EGãÐgzÝqÝÅ¶XQtŸ
^�X

›âVÐ±iïELDÅZq-ZzgZëzzt¶�›âV»
Š!*C§iïZ3ÿXL-g\Ã¹¸ŠHåYV�ZÏ§i

ïä‚bÃF,¹Š~¶ZzgŠ*ñZsx~(,}(,}
‚0ZVaZG¸XZ3ÿXL-g\äŠ!*C§iïÃš
@*ïZ(g™1XZkz‰Ü-g\~‚³ïÆn
Z5ZY§i»g~Ëf‚ÃZEw~Ñc*Y@*ìZ#�
Š!*C§iï~ic*Š{Z®gjZµK6,HY@*ìXt

ÌB@*ìX (Inductive Method) Z`Zð§i
ïÆtŠzâV§jZq-Šzu}Ð“],�XZzwZ™̄
§i»gÅyZ!tì�ZkÆfg=ËÌZ6,âCÙ+Æ
ŠgxyZ·taZ7ƒ0*@*XZÏzzÐ-g\~‚bic*Š{
F,¹7™m¶XZkÆ',@ñwZ™̄§i»g~p!t
ì�ZkÆfg=qÝ™Š{}òÐZïgÅRö7ƒCX

ZÏzzÐŠ!*C§iïZ(g™D„-g\~Ì
‚b!~ÐF,¹™äÐX

Š!*C§iïZ(g™ÆÑzqÑzq~�ßv
John of ‚0ZâVÅwÐZ½}Zy~Ð

»E+™{T§ Gerbert of Aurillac Zzg Lorraine 

Joseph of Sapiens !*Ñ~W[ìXŠZ‚0ZV
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XZzwZ™̄ä Pedro Alfonsa (d. 1110) Zzgaå
gc*è6,Zq-Â["ÅZ#�ñyZ™̄äƒ]6,Zq-
g‚!–ZzgŠ*»Zq-'Z5ðu»gHXgZ̀"5½è EGEÅ=q
ÆˆÐ-g\~‚b!~ÐF,¹™äÐZzgŠ!*C
ƒäÅ¯Y6,�Ðe{DÅwÐTãYäÐX

-g\~Z§ñDÅzzÐ‚0ZâVZzgGÆ
Šgxy�õfWgZðÃ6,"5½ø

EGÅi0+Ï~Ñzqƒð¶z{CÙizg
GÅ«îðÅzzÐ$zg7,C¬ˆXŒVJ-�GÃ

gz×ìàZzg‚³›ë»ŠÔZzgZkÆ£«6,‚bÃ
gz×ìàZzg8©3©3ï

G
GGGGI~»†ŒYäÎX‚bZzgG

»tc�Ggƒ,œ~ÐZVgƒ,œ~J-Yg~g;X
|áÅDÙuZzg‚bÅgz×ìà

Z§ñExZzgWy»gQZz[6, (Enlightenment) 

ÈƒZX¸\Z”ZXŠƒZXðZXŠƒðXñR,ZXŠƒðXð
Æ¢ZXŠƒñX¾]ZÚ�á0+Zgz‰ÜWŠH�Š*CÙgzi

Zq-5ZXŠÐ¾{zgƒäÐX‚bZy„%ZiÐ¦/g™
W`ñ�Š{ŠzgJ-âìX

ÚvÛ‚Â%Û^á
9810004576  

CÙnÆáÔZúÔÎ^RZzg·VÆzZW**ÖyÆðuç0*g~2ZàgR,zZEgR,
011-23621693 : c 011-23543298, 011-23621694, 011-23536450, : ¯y

)Z&+c*( 110006X 2Ûn×nòà…æJ(e^\åaß‚æ…]¨(+a×o 6562/4 : Ø
E-Mail : osamorkcorp@hotmail.con

Zkd’q-ÆaÓxF,(pZ÷]Æ‚B

]m�n^Ú^…Òn9ß-Ò^…µç…m�à
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ŒŒŒŒÛÛÛÛ\\\\ÆÆÆÆ����áááá@@@@ÃÃÃÃ
t_./ƒÐ¬(,}ßÍV~aZƒZXZkÆ
ˆZyÅ§svƒZ�ZyÐx¹ǵeT¸Ô6
�ƒZ™@*ìZzgW`ÀÌƒg;ìX‰Zz‡]Zy7ã
�á@Ã»fY™Zx~ÂÁ¦™äzZßVÆ‚B
(,ZJ£Ì̈ƒY@*åXë	g_5éGObZzgÂ1VÆ¦
™äzZáZÄB¸çE~ÆZkzZîÃÒy™D�Ô�

ZrVäŒÛ\~ZK(kÆŠzgZyZq-Š»y6,

Š¬åÔ˜VÂ1VÅ�Ûz|#8x¬xÆfg=ƒg„
¶Xz{ë�:

LL~Zq-%ûŒÛ\~IZZzg¼z‰Ü
ÆnÂ1VÆ!*iZg~ŠH@*�÷}

ÈÅÃðÂ[AÂáßVXZkˆl

~~äZq-ZhZzg�{cZñ~è

ƒðÂ[Š@X~¹plƒZXz{8x
ƒg„¶X~Ì(,|™1àŠ¶ÎX1Šzu~
Y+$Ð1à~'7ƒg„¶XŒVJ-

�ZkÅ7¹ic*Š{ƒ̂X~äŠÑw

Ð¹�Zk¿Ã=ÌŠ3N�ZkÂ[

Å1à(,Jg;ìXZkä=Z÷Z:ˆ»
Zq-¿Š3c*X~äZk¿Ð¹ÔLLZv
øg}¢©->î

EG
GXÅ³]‡ìgÇÔZ¤/W\ÃZk

Â[ÅZ”¢zg]ìÂ~W\Æn
ghŠêƒVYV�ZkÅ7øg~zzÐ
¹(,|_ìXóóZkä�Z[Šc*ÔLL~Ãð
�7ƒVZzg:„=Dì�ZkÂ[~
HìXp!*]ŠgZÝtì�~äZq-
Ã{:‡ìHìX÷~pZéì�z{

eZËZ£{y

( 15 )mX Ñ$k,~‚b»Zg»YZzg›âVÅ}.â]

²²²²1111VVVV»»»»ffffzzzztttt””””ÁÁÁÁDDDD
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ZLàÆ(,}ßÍVÆÃ{âVÐ
ic*Š{pzg]ƒXZkÃ{:~ZkÂ[

ÆwÆ',Z',({àìX~äZ#Zk

Â[»â¹�{0*c*Zzg¢¹pzg]

Š@ÂZÐyh+ä»ZgZŠ{™1ÔZzgZkZ%Å
6,zZ:Å�7X(,|YCìXZvä�¼
Š}g3ìZk»]ìZzgz{»°ìXóó=

×Wc*Zzg~t¾%:g{e�LL;V¾}

‰ßÍVÆ0*k„ÂZkŠgŠzªƒCìÔ
Zzgí‰Æ0*k&Dì�ZkÂ[~H

ìZzgZkÂ[ÐZ.Š{™**eLìÔ
ŠzªzZªÁƒÏXóó÷~Áâ5äZk

£«Ã»™Šc*Xóó
ñ¨cZ0GÔTÐëätîsZ½kÜH

ìÔHì�ZkäZLzZ−Ð‹ì�ÜsZq-à
ŒÛ\~7g}ZÜÐic*Š{ÂÁ‰XZkÆ
!*°}Ã{ä‡ì™ä~Šzu}ßÍVÐic*Š{
Ø:¸XZk§jÐªÃ{:‡ì™äÐZq-
¬xWŠò¹Zë,0Y@*åXŒVJ-�¬xßvÔ

MVäDÌqÝ7HåÔZyÆyÌÃ{âV

Ð{à:ƒDÔZzgz{ÌZ,Ã{äX~�{Zzg
ÉÂÁ¦ƒ'X¸zzì�Zk!*]»ßÍVÆ
ŠßV6,�ZZW,ƒ@*Z#t¹Y@*�#V¿Æ0*kÃ

{ä~#VÂ[»zZūñ�Šìc*t�#VÆÃ
(1) {ä~#V	g»A$Ð�Z™̄g3ƒZìX

÷}ìw~ŒÛ\ÆÎtZß¨Z:~Â1VÅ
Ò]Zzg¬xƒäÅqªÅ�¦k,Zz6,sˆìÔZk

ÐZhqªZkŠzg~!*Ç**e¶XZkÐØ¸
ì�ZkØtäúZxÆŠßV~tI^îg¿¶�

z{DÅ{§7ÉZâg]ÆZÖgÅ{§ÂÁ¦™D
¸XW\Z0+Zi{ÎN�Zq-9_."Æ�ÂÁ¦
™äzZÑZq-Â[ÅJZô`Æ!*z�ŠZÐ:
yh+eÔYèz{Â[Zq-ŠzuZ¿yh+g;åÔT»Ñ
ZkÂ[ÃZLy~=äÆÎZ¼:åXZkzZîÐ
Zq-ZbÆŠw~�ª]aZƒðìÔtZkZ%ÅŠ?

ì�Zk¿äZL;VLZkn»zZ§7Š¬åX
ŒÛ\~‚Ñ:XÂÁÜƒC‰ÔZk»ˆ[

ZK̈yÃª]~eZwŠêìXz,ZeZ0+Zi{Î**Ãð
Â»x7ìXZ¤/CYÐˆ[Îc*YñÂtYyk
�0*õDÙZgÐbDÙZgJ-CYik,½gT¸XtÌ
ìwgì�ZyCYÃ‚w~FÂÁ7,JðYC‰X

´z{',,%zVúg'rzZzgÃ„ŠZ]Æ™

~çg
XZy~Ð‰ÂŠzàV~Zq-ŒÛWy

™*åÉg‰X'×h+',WVFz¨Z:Æ;V}c

ÆÜ»»x™D¸XZyƒÅù¦ÃÒÐëZ0+Zi{

ÎMh¸�šI¾CÙ‚wŒÛ\~‚]ZzgWJDÙZgÆ
µnÂÁÜƒC‰X

302 Ôm1 ZÅ.«çG~:œZÅŒ43ïEGEÔ` (1) 
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Z0$h½ð EIZwäŒÛ\ÆZq-¬Ý†Z<0ic*Š>
Zv0Z0@0·0Z‡Z

Ê-.-+ö
G

GÆqÑ]i0+Ï˜

ƒñz{ZÃgÌÜG��†Z<äZL¤/ŠZq-
DÙZgCYÆR6,plƒ™¾¸XZ#ZrVätÄ
¾ÂCÙZq-¤̈DÆ0*k̄zŠzZ]¶ZzgZrVät
ÄÉnX

÷}¤/Š¦”{Zq-DÙZgaíÐLLu#-ö
IEóóZzgL

LLZ¸ãóó—�XtaZkZ%»Z´y™g„��t
³]%œqÝƒäzZàq7ìX

|ÃaZƒñ 396 f~Z¶ 16 ñßs†Z<
(1) |~ZkzZ§ÃãÐgÔ�Ûâ‰X 457 ZzggßZsy

ÂÁÜ™äZzgZyÅ¢,¯ä~ïâ~

›âVÅ'g]Åà]ætJ-V_¶T»f™
ZYÏäZKÂ[ZŒZÅ3¨é GG®~.e$p!ÐH

(2) ìX
Â1VÅt®ZŠñ�Š{ÇÅÂ1VÆ£«~Â

šµÁì1¸®ZŠªZyÁìZ#ëZk»£¨Zk

z‰ÜÆqÑ]Ã$åLÃgÄ™™,Z#-7åZzgÂÁ
;BÐèYC‰X)Z0+Zi{Îc*ŠHì�(7g}',ZW
-g\~ZkŠgÂÁÜ7ƒC‰)�ÜsZq-à
ŒÛ\~Üƒ'(XZ¤/ët}�A$Z0+ÖÆÃ
{äÔ�á@ÃZzgÂ1VÅ®ZŠZkz‰ÜÆ£«
~ic*Š{¸ÔÂtZ%|ÐIzi:ƒÇX}ZÜÆŠz

(Velencia) Zzg&Ó4k0î EEG (Saragoza) (,}àu¢ifî G

�Zkz‰ÜW!*Š~ÆÒpÐ¬ÅÚ»°ic*Š{�ÔZy

~ZÞ,œ~{,ÆZzZy~Z#ZŠ!’q-¹
’_ìÔÜsegÃ{âV»Ø¸ì�-Å

ZXŠÆ‡̂ìƒñ�X
)Yg~(

X239 ZYÏ:ZŒZÅ3¨é GG®ÔoŠ~̈tÔm (2) 772  Ô] 344 Ôm1 Z0$h½ð EIZw:Â[ZÅ}ÏîGÔ` (1) 
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(Measurement of 8888llllZZZZggggzzzzVVVVÅÅÅÅeeeeöööö::::
Physical Quantities)

ËŸ)c*Âxc*1(ÅZ+8S:]ÔXÆ       

lZgÅeöÅY$ËƒÔQ78lZg,¹Y@*ìX
(Ôz‰Ü Mass (ÔS) Length VwÆîg6,Mð)

(z){8 Force (Ô¸]) Energy (ÔÂZ**ð) Time)

lZg,�ÔYèSyÅeöÅY$ËìX

((((Need for Measurement)))) :::: eeeeööööÅÅÅÅZZZZÌÌÌÌ
(~Š!*] P h y s i c s Dƒ43š5é EGG])

(¹ic*Š{ZÌÆqïƒD Experimentation)

�XŠg|Š!*]„ÅãCŠ6,Dƒ43š5é EGG]ÆZÃc*]

ÃYi»»xHY@*ìXSyŠ!*]~Z8lZgzV»

_·HY@*ìX8lZgzVÅSkeöÅãCŠ6,ÔQy

8lZgzVÆŠgxyZ¸Z2ZzgÃc*]‡ìGYD
�X

Quantitative Dƒ43š5é EGG]aèZq-lZg~‚b)

(ìÔSÏnCÙ%³6,8lZgzVÅ!*Ç9 Science

eöÅ¢zg]7,CìXZ¤/LÃc*C†VZzgŠ!*C
†VÆŠgxy‡.ÞèŠg�ÛtqÝƒYñÂQyÃc*]

ZzgçZ*Ãc*ÂF,çHY@*ìc*šŠ™Šc*Y@*ìXSkÐ
Z0+Zi{Îc*YYì�8lZgzVÅ!*Ç9eö¾ŠgZë
ƒCìX

Ã (Physical Theories) D…3›45é EJG]~…3š-ö EJÃc*]

U*"$™äÆfŠ!*C¤&ÑiòƒCìXŠ!*C¤&

Æfik,_·Ãt~ñ�ŠZ…3š-ö EJlZgzVÅeöÅYC

Ÿñ8aþ³þ³^¨Œ

(2 )mX   ãCŠ~‘ÐêL…3š5é EG]    

(Unit and Measurement) Z»ðZzgeö

eZËZ/gæ{yÔZ%ZîC



ìXZkÐªCÙƒ@*ì�eöŠg|D…3›45é EJG]»Zq-Ñiò

bìX
ZÏ§bÐgzi'çO{i0+Ï~ÌZ…3š-ö EJlZgzVÅeö
Ñiòîg6,ÅYCì}z‰ÜÅeöÔËŸÆziyÅeöÔ

ËÇh~ÅgëgÅeöz){X

eeeeööööÅÅÅÅZZZZ»»»»××××VVVV::::

((((Units for Measurements))))
ËÌ8lZgÅeö™äÆnÔZq-jZ!£g

(ZEwHY@*ìÔ&Qk8 Reference Standard)

lZgÅZ»ðë�X
Zq-jZ! (1) eöÆ¿ÆŠzgZyŠzq,ÑiòƒC�X

Zq-°ŠÔ�
…3š-ö EJ

(2)  Zzg Reference Standard) £g

(ÃªCÙ™}XeöÆŠzgZyT Magnitude lZgÅŠg)

¹ (Unit) !«çGOg{e:ÃñZi:ÆfZEw™D�ÔZÐZ»ð

Y@*ìX

VwÆîg6,Ô
ìXSk 15 Kg :�Ûn<�Zq-ŸÅS (1)

eöÆSÖgÆnŠzqzVÃZEwHŠHìXZq-°Š
óóXŒVSkjZáÃeö Kg óóZzgZq-jZ!ªLL 15 LL

Æ£gÆîg6,ZEwHŠHìXSkÐªCÙƒ@*ì�
óóƒCìX Kg SÅZ»ðLL

ìXSkeö 50 m :�Ûn<�Zq-ŸÅMð (2) 

50 ÆSÖgÆnŠzqzVÃZEwHŠHìXZq-°ŠLL

óóXŒVSkjZáÃeöÆ m óóZzgZq-jZ!ªLL

£gÆîg6,ZEwHŠHìXSkÐªCÙƒ@*ì�Mð
óóƒCìX m ÅZ»ðLL

10 Seconds :�Ûn<�Zq-zZ§ÃŠg»gz‰Ü (2)

ìXSkeöÆSÖgÆnŠzqzVÃZEwHŠH
X"Second" óóZzgZq-jZ!ª 10 ìXZq-°ŠLL

ŒVSkjZáÃeöÆ£gÆîg6,ZEwHŠHìX
óóƒCìX Second SkÐªCÙƒ@*ì�z‰ÜÅZ»ðLL

ZZZZ»»»»ððððÅÅÅÅSSSS::::]]]]::::
((((Properties of good Unit)))) 

Zq-4+Z»ð~Šg`èfsS:]ƒ**e34/õ XG
JÔ

:tZ»ðW‚ãÐŠø7[ƒãe34/õ XG
JX (1)

(ƒãe34/õ XG
JXªt� Invariable :tZ»ð)pZC) (2)

SkZ»ðäÃAZzgz‰ÜÅo9LÐZLW\Ãps7
™**e34/õ XG

JX

:tZ»ðWÃ¹îg6,‡.ÞèJwƒãe34/õ XG
JX (3)

:SkZ»ðÃ»g™**.e$„W‚yƒ**e34/õ XG
JX (4)

(7ƒãe34/õ XG
JX Perishable :tZ»ð+8,k,) (5)

::::XXXX (System of Units) ZZZZ»»»»ÇÇÇÇVVVVÆÆÆÆÂÂÂÂxxxx
…3š-ö EJlZgzVÅZ»ÇVÆnŠ*~egZÂx
ñ�Š�X

45   2019 †g~âx)Ô5Š‹ ‰^ñß‹ QgŠz
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ÂÂÂÂxxxx::::XXXX FPS (1

Poundal ÔSÅZ»ð Foot ZkÂx~MðÅZ»ð
( ƒCìXtŠg|',¤â~Âx Second Zzgz‰ÜÅZ»ð

ìXtŠ*»ƒÐŠ* Imperial British System)

ÂxìÔ&',¤6Zzg',¤â~Ó#ÖÆik,ZW,˜´~
¹¬ÐZEwHY@*åX

ÂÂÂÂxxxx::::XXXX CGS (2

ÔSÅ Centimeter ZkÂx~MðÅZ»ð
ƒCìXt Second Zzgz‰ÜÅZ»ð Gram Z»ð
ìXZkÂxÃ (French System) Šg|�ÛZ$mgö

E
Âx

~gZòHX 1660 �ÛÝZ»ŠòWs‚bä

ÂÂÂÂxxxx::::XXXX MKSA (3

SÅZ»ð Meter ZkÂx~MðÅZ»ð
Zzg',¹gzÅZ»ð Second z‰ÜÅZ»ð Kiliogram 

ƒCìXZkÂxÃƒÐ¬x‚0ZV Ampere 

~7HåÔp 1867 äJames Clark Maxwell 

~!*‡°{îg6,gZòHŠHX 1935 ZkÂxÃ«%û

ÂÂÂÂxxxx::::XXXX S.I (4

tZ»ÇV»ÎZŅ̃ZòÂxìT~‚]ãCŠ~

Z»×VƒC�ZzgŠz:Z»×VZEwÅYC�Xñ�Š{

Šzg~D…3›45é EJG]~Š*ÆÓx̃´~ZÏÂxÃZEw

HY@*ìX

ÂÂÂÂxxxx::::XXXX S.I (System International)

ñ�Š{Šzg~ÔŠ*ÆÓx̃´~D…3š-ö EJ~ik,
S.I _·Z…3š-ö EJlZgzVÆZ»ÇVÆ%ÍzÂxÃ
General Conference~1960 Âx¹Y@*ìXZÆ',

ÆŠzgZyck "of Weights and Measures" 

~8lZgzVÆZ»ÇV»Zq-*Âx%A$H (Paris) 

( S y s t e m e ŠHÔ&Z»ÇV»ÎZŅ̃ZòÂx
¹Y@*ìXZkÂxÃ¿îg Internationale d'Units)

Âx¹Y@*ìX S.I. 6,

ZkÂx~‚]ãCŠ~Z»×V�ZzgŠz:
Z»×VƒC�X

::::XXXX (Base Units) ããããCCCCŠŠŠŠ~~~~ZZZZ»»»»××××VVVV
Âx~ZEwƒäzZà‚]ãCŠ~ S . I

Z»×VŠg`fs�X
::::XXXX (Length) MMMMðððð  (1)

ìX Meter Z»ð S.I MðÅ
::::XXXX (Mass)SSSS  (2)

ìX Kilogram Z»ð S.I SÅ
::::XXXX (Time) zzzz‰‰‰‰ÜÜÜÜ (3)

ìX Second Z»ð S.I z‰ÜÅ

Ÿñ8aþ³þ³^¨Œ
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::::XXXX (Electric Current) '''',,,,¹¹¹¹ggggzzzz (4)

ìX Ampere Z»ð S.I ',¹gzÅ

::::XXXX (Temperature) ŠŠŠŠggggzzzzwwwwZZZZgggg]]]] (5)

Degree Kelvin Z»ð S.I Šg80î EJwZg]Å
ìX

( L u m i n o u s ââââgggg~~~~7777ååååOOOO]]]]cccc****ŠŠŠŠggggììììVVVV””””]]]] ( 6 )

::::XXXX Intensity)  

ƒCìX  Candella Z»ð  S. I. âg~7åO]Å       

::::XXXX (Quantity of Substance) ————ÅÅÅÅllllZZZZgggg  (7) 

âœ{ÅlZgÃD…3š-ö EJ
ZzgD6ð~e›ZÖgÆ

Z»ðZEw™D�X Mole n

::::XXXX (Supplementary Units) ::::ZZZZ»»»»××××VVVV
Âx~ZEwƒäzZàŠz:Z»×VŠg` S.I

fs�X

::::XXXX (Plane Angle) ÒÒÒÒiiiiZZZZzzzz×××× (1)    

Zq-R~Q‰ŠzèoÆŠgxy»gƒä
Radians Z»ð S.I zZáiZz×ÃÒiZz×¹Y@*ìXZm

ƒCìX
180

0
= π rad

1
0
 = 0.01745 rad

  ::::XXXX  (Solid Angle) ^̂̂̂kkkkiiiiZZZZzzzz×××× (2)   

Zq-%zoÆagZk6,UZgRÆŠgxy“W
Z»ð S.I zZáiZz×Ã̂kiZz×¹Y@*ìXZkÅ

ƒCìX Steradians 

)Yg~(

Ÿñ8aþ³þ³^¨Œ

ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ����ZZZZ!!!!****]]]]

(U.S Army) -ZöWgò  )Š( X1

)Z³(ZÚ,MÆÂ‰ÐŠ– X2

(Threatening Through Internet)

1956 )[( -3

)`(;†ÀR,Zc6,zIÃw X4

(Hypertext Transfer Protocol)    

)Z³(YyZ*Ãu, X5

 (John M Coetzee) 

)[(6,‘eOZk X6

(Personal Digital Assistant)           

(Vivah) )`(zzZ{ X7

(Pettabyte) )`(×C!*V$ X8

(Ctrl +W )Š(Nzw&ÒøFeÚ)  X9

(Sundar Pichai )Š(Ag±ð)  X 10   
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ŠwÃZLegzVZdw~Šg„ƒ**e’XCÙŠPÁ
~!*‡°ÏƒÔYè©àXÌñ]»:L0YìX

áECG pZEyÅ!*]tì�¼Š)b»uZr

Æfg)Îc*YYìZzgZ¤/"‡°ÏÅZ&bÆn
¢zg~ƒÂŠwÃZq-5–Gªgëg‚ic*ŠPÁ‚iÆ
fg)!*‡°ÏŠ~Y$ËìX

(Arhythmia) ŠwÆZ%Zn~Zq-(,ZXZgŠ]
c*ŠwÅ"‡°{ŠPÁìXZkÅŠz9�:M»gec*

ªZ%`»c*Šw»Ÿ))©w (Tachy Cardia) 

(Brady ÅgëgÐic*Š{!ŠP)(Zzg',i+~»gec*
ü»)©wÅgëgÐÁgëgÐŠP)( Cardia) 

M»gec*c*Z%•»»´`Ô»ge-zg#èIEÔâ:»6,
ŒìXZk~Zq-zWF,¢[ŠwÆYæzÃŠ~YC
ìX5–GÅØzV»!~ZzgÂZF,ÐYR�Šg„îg6,
',z‰ÜZzg',ûƒÔÒZz‡]M»gec*ÃgzuŠêìXŠZ½îg

6,·HŠH8–Gü»ª',i+~»gec*»ZiZ!™D
ƒñŠwÅÁF,gëgÃZq-Z+Kãqª~áW@*ì
T~ŠwZzgÑc*âVÆ:ZÏR6,WYD��

Ÿñ8aþ³þ³^¨Œ
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™zhzVZK̈âVÅìX
Zq-Zzg(,ZX (Fibrillation) Zĝsc*¥.ç

E
E&Ó4jè GGIE

ì�Šw6,ZW,Z0+Ziƒ@*ìXZk~ŠwÆZ{"‡1
Zg¬l~2ƒYD�Xz´p»Zg¬lŠwÅ$

"‡°{ŠPÁ»:LáCìZzgZk~OW,{�ÛŠÃ',z‰Ü?
æŠ:AÂz{P4~ñ]»âZ!0Y@*ìXZñs
Zg¬lÁ™"‡°{ŠPÁìYèz´pÚZC»x

™gìƒD�ZzgŸÃpy½™DgT�ÔpZ¤/Zk

ÅZ&bÌ¼²5J-:ÅYñÂ¾qw)baZ
c*j]» (Heart Block) ƒYD�X;g^šu

Zq-Zzg¬g£ìT»:LŠwÆŠZ½',¹Z‰qÆÂx
~æZìƒCìXtPZq-Z,¬g2�Î5

–GiÔe~¥.ç
E
E&Ò2.ç GGHiZzgâegy(ßYÅæŠÐŠzgHYY

ìX
Z%Zn»Åï57ìXŠwÃÃu™äÆ
nð»ZEwZVgƒ,œ~ÆWyZzgZÞ,œ~Æ
Ñzq~ÌHY@*åXZ_^Zö;ð}Æ!*g}~Œ
Y@*ì�¡¦5–G»!*ãz{ìpZky¸̈tì�z{
ª¿7åXâguÏ®zsZq-W7g‚ÛcZzg‚ÛÆ

Y~ZL7g×5Z-.$» 1931 ÆZi+¤/1Bä
bCÙ{HXZkW6,�»Zq-uZ¢ÐZzgŠzuZŠwÆOW,{
{ä)Ó(Ð%1o™Šc*ŠHX

5–G»ZÝ™i+^0*wâg:izwÃŠc*Y@*ìX
izwäzpZjw~ŠwÅFg-VÐÑZ[âÙÆ

mÆ!*g}~7,JåXˆ~z{»gec*ß¡¯Ôzge
zZV$;gÁÆ‚B»x™äÎX;gÁ;gzge»¤/*f$å
Zzg»x!Æ‚BŠw~Ð{gYâŠ}ïw[åXz{

Ð¹OW, (Irritability) W6,cÆŠzgZyŠwÅizŠ-

ƒZX)]VÆg3VÅS¤TÆ�z{ËøuÆ
Îf6,ËÅg~¿Æ%iDZzgQZÝqª~WYD
�(X

Y~ZKg^aQ 1945 1VzZ:W™izwä
Y~ZkÆ0*k‚J‚wÅZq- 1949 ÐÑzq™Š~X

%n)',¹Z‰q Stock-adams Z+%9Ñðˆ�
~g»z^(~2¶XZkÆ%ä6,izwäêH�
WÒ{Z,%ÉVÆŠwÃÃu™äÅÃÒ™}ÇX

YÆ‚{~yÍØVZzgÆV?',¹’uÆ»xÃ 1930 

f‚~gnpƒñZkäZ0+Zi{Îc*�Z(eìX
Stimulator Y~ZkäZzI™*ÐZq- 1950

)d-.ðH{X¡¦øu(¬gë1ZzgZq-È»ŠwŠz!*g{Ãu

™äÆn½Zð@*àÆfg)Zk»@*gŸ~JgJ-

àc*XẐiZVZkä¸³qÝ™äÆnZK̈ãJg

Y~Zkät́`ŠwÅ 1952 6,!*CÙÐøuZEwHX
Ñc*âVÆ%n~Wy~%³Ããƒñ8‚!%!

ÆnZEwHX%!å;g^šuÅª~!*g!*g
2ƒY@*åXÛzã’u»¿»x[g;Zzg%!'×h+bâ{
J-i0+{g;X

Ÿñ8aþ³þ³^¨Œ
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Y~EZÖ̀9WszD 1952 izw»t»x
~�áùƒZXZ¤/pZÐ̀h+}ÆZi+ñzVäuZ;p

izwÆ¼‚¹VÆ4,Šq-tLL}.ZÅ%èÆÜsóó
åXXLLŠ~0*"5Òï JGHóó**òZq-Å´Z¶gäæZìÅZzg
ZL‡gMÐ¹�Zk§bÆLLZb´`óóÆn6,.y

ƒäÅ¢zg]7�ßZuZL;]45ÿ FH~ŠÚ~Wc*ì
Yè}.Z(,}ZâÇ§hVÐ»x™@*ìX}.ZÅ%èÆ

ZÖg»tÌZq-§iìX
z´pÆ§ŠÃ»™äZzgZÐQÐÃu™ä
ÆnŠwÃ',¹’q-½™**ÔizwÅãCŠ~Šgc*Ä¶XZk

äÛzã',¹�Z!Ô”gs™Zc*�‚•ŠwÃQÐiŠ{
™Šêì)Z¤/tj]z´$¹Îæ G¥.ç

E
E&Ó4jè GGIE»³ƒ(X

(External Electr ica l Ûzã',¹’q-
YÆ£!~ 1952 Æ!*g}~ZL Stimulation) 

izwäCc*å�Z0+zgã',¹"‡°ÏÐŠP1»¿
ghŠ¶zZáŠwÃÛzã',¹ÔŠ¶Ði0+{HYY

Y~Zkä?Z±gÐZq-ôp2zäÅ 1956 ìX
1964 YÐ 1960 &»x!Æ‚BZK̈âV6,Wiâc*ŠHX

YÆŠgxyizwZzgZkÆ‚¹VäZq-Z(§i
»g%A$HXTÆ�îs²5J-ŠwÃ',Z{gZ„',¹
’u½HYYåZzgt¿ŸÆZ0+g·5–Gä™**
åXZk§b·”{5–Gz´$¹Îæ GEÅNgëgÐŠw

~py½YäÆ³~ÑhƒäzZá;g¢̂5Ò3ð
E

GGg»ZiZ!

Ì™Mh¸X
YÆ‚{Æz‰~Z,»geq-5–Gi 1950

ZEwƒD¸XÆZ¼zei¢ÆZz6,gÄ™ŠwÃÃu

HY@*åXZyÅZq-{òt¶�¢6,1Š{¡»Zˆk

FgziJ-',ŒÛZggLXZ¼zezZ],iÃ¢~ŠZ4™ä»
§iWiâc*ŠHpZk§bZ

$©5½jè
EE

GIE»XaZƒY@*åXZP
_545ë GEE

Yä7gZ5–GŸÆZ0+g·™äÅ?m,7ÅX
_545ë GEE

YÅ?m,Æ7Ãg-äZ&Ð)½ð G$äŠZ½îg6,·

HYäzZÑª5–Gem,ZíHXZk~Zq-&ÒøF

zz«ÅZq-Ø 2 B²iÆŠzgZy 2 bñå� (Pulse) 

aZ™@*åXZ’ZðR,Z’iä™.$Å¹ic*Š{
Å5¼-

÷ GGEŠ3ð
Oç)ñizVŒÛZgŠ}Šc*ŠHXŠz6¯ñ‰R,Z’iZy

Å(ZEwG‰Xeg`™äzZà™.$zÃxk[Ð
³CÙu,�Ûr"54gö

JGEÐWCX 150 %1ogi+-�Ûr"54gö
JGE¾ñÐ

Z0+Zi{tå�Zq-gZ]J-eg`™äÅßg]~tegâ{
J-»x™}ÇpnZkäÜsZq-â{J-»xHX

Stoke-adams ‚!%! 43 ZgyÑgÍÔZq-

ÆYyCZŠzgzV~2åXZÐgziZ:M%ûŠwÃi0+{
™äÆÛzã',¹%VÅ¢zg]gS¶XŸÆZ0+g

·ƒäzZÑ5–G«%ûZkÆZEw~Wc*Ô_545ë GEE
Y

Y~·HÔÑgÍ 1958 äZC5–GÑgÍÆŸ~
äZkÆˆZq-îs/0*ðXZq-dwi0+Ï¦/Zgä~

ZÐÃðëÏŠg7:WðX
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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ŠŠŠŠ****~~~~				ZZZZ]]]]ÅÅÅÅ®®®®ZZZZŠŠŠŠXXXXìììì????
ZÒßÍVÐZ#	Z]c*QzVz){»7YYñÂ

z{HVÔ�zVÔ³VÔ=gzVÔßÅHVZzg¿zV»E+™{
™D�c*p̈	Z]‰µ»f™™Š,ZzgZ¤/'×h+	Z]
»7YYñÂ�áh+„ÃðP'×h+	Z]Æ**xCnÇX

HW\Y'e�Ð�Š*~XZlxÆ	Z]
0*ñYD�?ÂªZyƒäÆn»gƒY�XŒV6,Á
z�MÐe:ÑÄJ-ZZlxÆ	Z]0*ñYD
�XZ#ëÃÒ™D��Zk®ZŠ»Z0+Zi{Îc*Yñ�
T®ZŠ~	Z]Š*~0*ñYD�Ât®ZŠZâic*Š{

(,|YCì�ZK̈ãf‚~7�$ËXZk»Zq-„§i
ìTÆfg=‚0ZVZyÅ®ZŠ»Z0+Zi{ÎMh��

	Z]ÃÌ1YñZzgZk§bÐ Zq-ºm(6,ñ�Š
ZyÅ®ZŠ»Z0+Zi{HYYìXZk§bZq-%,¢a&
zZá´º~ZyÅ®ZŠ0*õÎÐŠzDÙZgJ-ƒ$Ë

ìXZk§bt¹YYì�Zq-Z�(6,½ãZôÑÄ
J-Q}ch}0*ñYD�X

}¹gLƒD�ÎZK̈ã ZÒQ}ch
WçW‚ãÐ7ŠN$ËX¼ÂyŠ|�ZzgÜsPDÙZg„
Z,�XÃZK̈yNzw™YìXZ¤/LëZyÅ®ZŠ»

Ÿñ8aþ³þ³^¨Œ
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¦g™D�ÂZ(Ckƒ@*ì�‰ë	Z]ÅŠ*~g{
gì�X

ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? (Reptile) LLLL0000++++{{{{
W`Ð™zhzV‚w¬i}6,L0+zVÅÓ#Ö¶X

Zy~ƒÐ(,ZL0+{Š-‡#ÖLLeZÅ‚góó‚³Š*~
¹	gìXW[zƒZZzgŠzu}qÑ]$+%ÐZyÅt
±W×W×»ƒ™g{ˆX@*ëW`Z#ëL0+zVÆ
!*g}~Î!�Â…ƒÐ¬‚,$Zzg@»ìw
W@*ìXZyÆ´z{ZzgÌ¹ÐYâgL0+}BD�X
ŠgZÝL0+{Æp�gjgj™c*ïï™½zZÑ
Yâg6�‚,$Ô,VZzgÃ}z){X

¬Ý³Z**]~L0+zV»£xV(£Ò3ð
G

GV
Zzg6,0+zVÆŠgxyìX¹Ð (Amphibians) 

‚0ZâV»ìwì�™zhzV‚ßVÆZg»ð¿Æˆ
L0+zVä6,0+zVÅ̂Z(g™àXZkz‰ÜL0+}LL¬Ý
³Z*]óó~xZy¡Åwgnp¸ZzgŠ-‡#Ö

�#ÖÆâ´ƒD�6�¬f™ƒ[ì�¹
(,}(,}L0+}Š*Ð**aƒ‰1W`�L0+}ñ�ŠZzg
i0+{�tZyÆ£«~¹„gL�@*ëZy~

ƒÐ(,}L0+}{c*wZzgZjŠì�X
L0+}FÒpÐV(£Ò3ð

G
GVÐXR�Xtƒ

Æƒgl,|ÅA~gnp�XZy»pyuŠƒ@*ìZzgt
gj™½zZáYâgƒD�Xtic*Š{F,ZK¢Zzg

µzVÅzzÐTäYD�XV(£Í/õ
G

G‚~¯Í-¡ç FHzV
Ð‚÷fe�²ˆ~ZyÅZZâZq~µ}
Ì0YD�XŠzu~§sL0+}i0+Ï½µzV„
Æfg)‚÷fe�X{c*wÆ£«~Z%O1ó
Åð̧Šg}gKZzgah~ƒCìX

,VZzg‚,$L0+zVÆƒÐZz‘6Ð
mgnp�X‚zV~!ZzgZ0+gÅ§s&×}ƒñ

ŠZÕVÆ‚BZz6,ZzgnzZáŠzâV„}w•™ä
zZáƒD�²/V~Z(7ƒ@*XZy»Üsn
zZÑ„Z„w•™YìX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((       
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)‰.Þ7iæÄ(¾ GPS :Y8Zö 1 ÎZw�
ä»gH?

[:Wð!Z* Z³:âMz‚Å

Š:-ZöWgò   `:ÍÉ

Hì? (Cyber bulling) ‚$3 :2 ÎZw�
Z³:ZÚ,MÆÂ‰ÐŠ–

‚$�ÛZe    [:    

Š:tX `:ZÚ"3ï EG‚H6,Šð»

“µ? (HDD) ;gee‹egZÇ :3 ÎZw�
1956 [: 1946 Z³:

1980 Š:     1976   `:

Å…ÃgxHì? (HTTP) LLZÝKK8óó :4 ÎZw�

Z³:;ðR,Zc¢Z£
;],R,Zc)ßY6,zIÃw  [:  

;†ÀR,Zc6,zIÃw `:

Š:;†N*U$R,!5ÿ
E

6,zIÃw  

¾ÛR,6,z¤/Z%ÃßZ~â.ÞZÅx5 ~2003:5 ÎZw�
å?

[:Z%ê¯  YyZ*Ãu,   Z³:  

Š:e-eð: `:ZzCg;g^

8e~Z}Å…ÃgxHì? :6 ÎZw�
Z³:7g^e-ZõZbk54ø

HE

[:6,‘eOZk

`:7g×e-ZõZk

Zy~ÐÃð7    Š:  

ÛR,Ã̂,

·²ÔŠ‹Ÿñ8aþ³þ³^¨Œ



:ZÚ,MÆfg=g„ƒäzZà«yz*ã 7 ÎZw�  

™ÃyÏì?
[:Îy Z³:8Æ
Š:Zy~ÐÃð7 `:zzZ{

:Ãy‚eZN*-.$ƒÐ(,Zì? 8 ÎZw�
[:µ1ºé

Y
G!*V$ Z³:¢Z!*V$

Š:~!*V$ ×C!*V$ `:

Z*ZöW~~Yg~ÃbÈ™äÅ�ág^ :9 ÎZw�
(ÃyÏì? short key Å)

(Ctrl + X Z³:Nzw&ÒøFZo)

(Ctrl + esc Nzw&ÒøFZÅ)  [:

   (Ctrl +B `:Nzw&ÒøF!)

(Ctrl +W Š:Nzw&ÒøFeÚ)

Ãyì? (CEO) :ÍÉ»ÏZ~Zz 10 ÎZw�
GÃu [:     Z³:ù3,Zí&+Þ

Š:Ag±ð          `:âÜzi

6,ŠB(  47 )�Z!*]™
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‚b7,ð
WÐ(,ð
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(64) aaaajjjj     

{äƒD�X 64 ÂôÅÎo6, /

Zz»ŠV~ƒÐic*Š{/~Í®zwÝ§» /

YÆ 1912 Z³ZiWhÎZ‚ä‡ìHXZrVä
ŠyÅ/~Í® 258 ‚w 64 Zz»£%V~

zwƒåX

Š*ÆZ•ðÑw~zZµŠZgZ|#Ö»**xguYzu /

ŠgZÑà 64 ì�WõC»ŠZgZ|#ÖìXtà
Zgn£6,zZµìX

Y~ƒZXZkz‰ÜZk 1883 »gwâg¾»ZÙw /

',k¶X 64 Å/

Z³@»Zôm,~i!*y~ªF,Àgle',Hä /

',kÅ/~HX 64 Y~ 1885 

gÌZ�gZò�X 64 Zkz‰ÜŠ*~ /

',kÅ/ 64 Y~ 715 z60†Z<»ZÙw /

X ~ƒZ

Y(Æz‰ÜZkÆzg 1869 1Îm,ÆZ¶b) /

',k¶X 64 �ÛeZe~É4iï GFÅ/

‚wìX 64 gzk~%ŠzVÅZz‰/ /

Š‹~{yZW%iZ³m,ÃØl»‚{Ô�aW /

2âV6,‡ììÔaWOB@*ìX
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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Argentiferous

¦¦¦¦kkkk((((:::: + ±±±±+ KKKK + XXXX + ))))ZZZZgggg  

Zg8543¬.ç EEHGEGk:T~e0+~ñ�ŠƒXe0+~gppzZÑ
âœ{Ô%±ï OEc*Wö{X

Argillicolous
ÅÅÅÅøøøø
MMMM((((:::: + ÃÃÃÃ +àààà + YYYY + ))))WWWWgggg

Wg7Ò5½ð ELGÖ:)X!-ö
HO~g-zZÑY0+Zg

yyyy(((( + ãããã + YYYY+ ))))WWWWgggg Arginine

Wg7454è EGE>E:Zq-n»R	ZŒ�Y0+ZgzVÆn
¢zg~ìX

XÍZ•e"545é FGEHâZa-ZŒX 5 XZ	X 2 6ð**x:
ÃgñÑ:

   (S)-2-Amino-5-guanidinopentanoic acid    

H2NC(NH)-NH (CH2)3.(CH(NH)2.COOH 

0*ñ (L) ZzgZs (S) Šzë^)W$ið
J%(Z&4øGG

YD�X
XArg. Ò

ÌÌÌÌ((((:::: + ))))WWWWgggg Argon

Zq-å[’KT»ZÌJ-ÃðÌ%“
Šgc*Ä7ƒZìXc~ŠgCîg6,Zq-‚0*ðYCìÔ
"g8-z1ƒCìXðÆZVÔEyÑçVÔjg~Â

X18 XZb� Ar k1V~ZEwƒCìXÒ

iiiizzzzyyyy((((:::: + §§§§eeee + ))))ZZZZ}}}} Arid Zone

i}»È´‘T~gŠyc*4gŠã´º
0*ñYD�XgŠã7Š}ZzgYâgÌX�X²nZj

e¤/~Ñw†[ÆX´º 30 e¤/~@* 15 )pke(
Zki%}~WD�X

eZË·ZÅ6,zm,

‚beÖ~

‰^ñß‹JÒ�ß†p
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JR,Zc
))))gggg¶¶¶¶'''',,,,ZZZZÓÓÓÓggggZZZZ„„„„ZZZZLLLLJJJJZZZZ»»»»îîîî....$$$$ÐÐÐÐââââxxxx))))‚‚‚‚bbbbÆÆÆÆZZZZ»»»»îîîî....$$$$~~~~RRRR,,,,ZZZZcccc™™™™ZZZZääää»»»»§§§§iiii((((

 Z¤/W\»Z»î.$ÌZÃJWsZ&+c*~ìÂŠg`fs¥â]ZLJÃŠnW\yh+Zg~g¶ X1

øg}ZÃJWsZ&+c*ÔfZ™ô',ZõÆZ»î.$~v™ZMh�:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x          SB 10177 189557   : Z»î.$�    
Z¤/W\»Z»î.$ËZzgJ~ìc*W\ÛzÈoÐyh+Zg~g¶v™**eT�ÂŠg•fs X2

¥â]ZLJÃ�ÛZë™,:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x         SB 10177 189557        : Z»î.$�    Swift Code: SBININBB382                                  IFSC Code. SBIN0008079    MICR No.   110002155
ì¼æÒj^ekæi†‰nØô‡…Ò^µjäV

110025 fZ™ôzÆÔ5Š‹X (26)153  

~LLZgŠz‚bâx)óó»yh+ZgàCeLƒVBZL³m,Ã7g}‚w�gj'eLƒVByh+Zg~Å
JR,ZcBsBBegZÅgzZ:™g;ƒVX g‚á»ig‚Ñ:&+g= ‰h+™Z**eLƒV)yh+Zg~�''(

g‚áÃŠg`fsí6,&+g=‚Š{eZuBgZ~Zg‚w™,:
**x'''''''''''Ø'''''''''''''

''''''''''''''''''6Ãe''''''
¯y�''''''''''Z~é''''''''''''
â^:

gz9)ZÐZŠ~(Zzg 250/=250/=250/=250/= gz9Zzg‚Š{eZuÐ 600/=600/=600/=600/= g‚!gZ~eZuÐjZäÆai§‚Ñ:   X1
gz9)Ñ$k,~(ìX 300/=300/=300/=300/=
gggg‚‚‚‚ááááÅÅÅÅyyyyhhhh++++ZZZZgggg~~~~****WWWWggggeeeeggggÆÆÆÆffffgggg====::::™™™™,,,,XXXX   X2

„KX ''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY'' sBc*egZÅ6,Üs    X3
gz9iZZ+�gJz¦™,X 60/=60/=60/=60/= ¦™äÅßg]~ (Cash) Xg‚áÆZ»î.$~× 4

âx) ‰^ñß‹ QgŠzyh+Zg~BjÃgx

Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:153(26), Zakir Nagar West, New Delhi- 110025E-mail : nadvitariq@gmail.com
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ÑbZ3gZ]
gz9 5000/= --------------------------------------------------------------------------- å™
gz9 3800/= --------------------------------------------------------------------------- Û™
gz9 2600/= -------------------------------------------------------------------------- aåð™
gz9 10,000/= --------------------------------------------------------- Ãg)�Zhz;V$( Z zŠ Z Šzu
gz9 20,000/= ------------------------------------------------------------- )R°( Zs
gz9 30,000/= ------------------------------------------------------------- )R°( 1Ãg
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