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Œ
zD / »â.ÞZÅx',Zñ‚Û-ßY 2023 Zk‚w

(Drew (Zzgeg-zm,} Katalin Kariko »@*Åè LE»gèÃ)
ÃŠc*ŠHìXZyŠzâVä$

4h4-?ç GGEEWgZ+Z} Weisman)

¯c*å (Vaccine) Ðz{q (messanger RNA)

Ðôpg�ÆnZEwHŠHXZ*X 19 ÃzeD  TÃ
ZEw (Vaccine) Ã�gq (m RNA) WgXZ+XZ}

1990 ™ä6,(,Z»x�F‚ßV6,;ƒZìÔ»§ÃäHX
ÆŠì~Z#t{Ây-Eg;Wsà|«C)Z%M(~
Zk6,zW¶=ÐQyÃtŠ™è NE¶
$4o-?ç GE

EWgZ+Z}Ã
Zq-»g¤/´`Æîg6,ZEwHYñXQkz‰ÜSk${ð

G
OgÃ

ÌZÚ‰wŒYg;å
»§ÃÔÃ:Üsg^aÆn
¤/Z.$7BÉ-Eg;äQyÃ**»g{ŒÛZgŠïƒñQy

™Šc*XpZk!*È{Âyä (Demote) ÆÇ}ÃÁ
ZKÃlYg~gO¬QyÆØCÙZzgQzm,}äQyÅ
j,Z‚ÛZð™~Zzg!*syZkW@{äŠ*ÃßU*"$™Šc*Zzg
Zq-!*gQ³x

!|+ê
NMOÅìƒðX

~45¾æ XEY~ÆZq-‹LLÎñ 1955 tx‚0ZV
~Zq-"u¾d$Ÿ[ÆyZä (Szolnok) âuóó

~aZƒð�Zq-Z,gLÐky~gLåT~:
Â0*ã»9å:ÃðZzgœªXZyqÑ]~ÌZk±Åä
Z’Zð½~o~ŠZ£xqÝHZzgQ'ç NH™7

Ð8ZÝe~ (Szeged) Š¬XQkä-Eg;Ws_5½5å G
Y

GH

™~ZzgQZ%M»¥cHX
$4o-?ç GE

E»Èƒ@*ì�ÞXøg}#ZîZgÃZq-±
ÐŠzu~±~v™äzZá™zñizñV»ãCŠ~Zzg

B@*ìXZÏÆºm (DNA) »g¤/âœ{e~Z+Z}
¹Y@*ìXZye~Z+Z} (Gene) •zVÃLLåóó

âÅ5½3ð GGßVÅ6ðF,KM»�x−~Zq-(ÐŠzu~(
áYä»»x$

4h4-?ç GGEEWgZ+Z}™@*ìXSÏnSkÃ$
4h4-?ç GGEE

c*�xg‚VWgZ+Z}¹Y@*ìXSkZë»xÐ%æFM}
ËätÎe„7å
ZkÅ‚|#~p~™Æ
ZÐ3Å^Š~Y$ËìXZkŠgc*ÄÐ¬q

̀Z�Å$zgc*hu”{̂ƒC¶XTFg~»q¯**
ƒ@*åQkÆ̀ZÝVÃâg™c*$zg™Æq¯c*Y@*åX
Z#z{Ÿ~ŠZ4HY@*åÂZy$zg̀ZÝVÃâgä
ÆnŸgœ¿ÆîgZL™õÂxÐz{âœ}aZ
™@*å�Zy$zg̀ZÝVÃâgŠï¸ZzgQ»°²á
Ÿ~dwgT¸
ZkŠzgZyZ¤/sãQkFg~
»úƒÂŸQyÐXîÆnZq-Šx»gƒXzZ],kÐ
ƒäzZàFgc*V�Z[»°izg6,�‚0ZâVÆn
nZq-½‰Zzg�XzZ],kZq-Z+¿F,+Z»ðì
T»ŸÜsŠz”V6,

!h4™)ÿ
IG

ƒ@*ìX!*CÙZq-6,z”
Ã^c*±ð MMgZ0+g�âœ{ªe~Z+Z}c*WgZ+Z}XSy
Æ$4h4-?ç GGEEWgZ+Z}ÃZ(rsHŠH
t$zZ],k7¯
0*DtZKn»ªqìT~�âœ}~p~
™ÆQÐ�gqZEwHŠHìX

6666,,,,(((( 54 ))))††††™™™™



5   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

{ÅþL»Ñ]äSk™*~SK̈yÆnRy±3ï
YLEG

Ú¿]aZG�XZK̈âV~ÐFZ,��Sy
Ú¿]ÃŠN™ªZyÂƒD�pZyÆú9Ÿ/õ FNFúZïÅ

8o-Bð EG
EN7™DX@*gõCCì
Z,ZK̈y®ZŠ~ic*Š{gì
�XZyÆ',@Z,ZK̈yÌSk™*~gì�ZzgZ[
Ì��ZyÚ¿]ÆúÅ|Y+Å8o-Bð EG

EN™D
�XZ,ZK̈y®ZŠ~¹ÁƒD�X

Z,„!*ÅgZ�ÛZŠ»Zq-́40î NEE�ÛZ÷~W!*ŠåT~F
Z,Rf;yaZƒñMVä¡åGNg]ÅgŒVZzg’BðEN1V6,
¨gz¡¾æ

ELHXt{0+ZyLL_w{0+ZyóóÆ**xÐ�ÛZ÷½~
�gåXZÞ,œ~ÅZ’ZY~Zk{0+ZyÆZq-�ÛŠ
Z¿hg_wägzÝÆZW,ÐŠJÂV~',¹pZm»aZ
ƒ**Šgc*ÄHXtŠgc*Ä�,œ~ÆW¸i~LL¯I

Z¼uZ$©5½ï GEGHóóÅZ˜bÐ!3›é NGgsƒðTÅ=ô
Y~…3š5é EG]»â.ÞZÅxŠc*ŠHX 1921 ™ä6,Wí6íÃ

ŠŠŠŠggggcccc****ÄÄÄÄZZZZzzzzgggg@@@@****gggg]]]]::::©©©©::::
YÃZq-]4ðFN]äÀ 1852 Šc15 _w{0+Zy~

1T»**x{~_wg3ŠHXZq-½c*CZzg‚³:©
gppzZá{0+ZyÐ$›Òþ

GOgppzZÑt¡̂mf�Zzg¤{
åTÆ�CÙz‰ÜÆ‚B‚Búc*VƒD‰X‚b»
ØtZkäËgP~0*c*å®ZSkyZy~”wèDÆ
nZÐÃð{m7åEOz47™ã7,~XZk»!*\Z¿hg
_wÔŠZŠZZ&43ð GEGZí_wZzg{0+ZyÆŠzu}),gvck
Æ‘Ð+ö LòV~:ÜsYäTäßv¸É‰
-Eg-V~!›Ð)4èGEÆ�ÛZøÌuZ�xŠ}gì¸X

gi+-ZÐ¨
(Radio Activity)

·¢yg=ÔÑƒgJ]ñrŠ8
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‚b~½qÝ™äÆˆ{~_wä…3š5é EG]
Æ6,zWÅwÐ�ÛZ÷Æowñi*',Zñ‚b

~5i#ÖÅZ’ZYÅX_wÅï»
Ñ‰**c*[ŠJÂVÆ%·]6,Îg`
ÅgzÝÆZW,Z]»_·™**åXZy
**c*[ŠJÂV~ÐZq--gkìT
ÆZq-%“6,_wï™g;åXZkÅ

ï~Zy%·]ÅJVÃÎg`ÅgzÝ
~gÄ™ZyÐ{g`ƒäzZàgzÝ»
_·™**åX‰6ð%·]~tS¤0*ðYC
ì
z{Îg`c*Zogm,ÐÂZ**ð_.[™Æ¼zMˆ
ZÐgzÝÅßg]~{g`™Šï�XZk¿Ã

(óóë�X Phosphorescence LLÃ`ge$)
YÆWy~Z&éGOx¸X{~_wä-gkÆ 1896 �Ûzg~

Zq-%“ÃÃ`ge$Æ¿Ð¦/ZgäÆnŠ/™**åX
Zkä%“Ã^ð Ng`ÅŠð\~ǵåZzgQZÐzZ:
Z0+ƒ}~Ñ™ZkÐ{g`ƒäzZàgzÝ»_·™**åX
Z·CQkŠyñÌZ',WÅð NŠåZzgŠ/å:ƒeX»xÃZŒŠy6,
$Ò3ð NG

~™Dƒñ_wäÓxŠ!*C‚âyT~-gk»
%“ÔZkÆ¤/Š¦8ƒZ({ñN*»½ZzgZk»½~ae%“
ÅJVÆnZq-¯I¤/Z’PZL#}~Zq-ŠgZi
~gÄŠ~XñÌZŒŠyÌ�V»ÂVg;XŠzŠy'×h+¦/gä
ÅÌ̂Š/e:ƒeXâ-ÏÆ¬Ý~_wäÓx

‚âyïÑZzgzZ:ZK(gÄŠc*XZ·CZÐìwWc*
̄I
¤/Z’PÃŠð™Š9e’X¯I¤/Z’PZq-
ö8Å!*gq-6,ºm6ðâŠ}Æ~Ð»gÅ
YCìXZkâŠ}ÅS¤tì
Z#Zk6,gzÝc*)

%ð',¤FØ,7,C�ÂZk6,({Š™/õ EO

%ŠZgƒYD�X_wäPÃŠðc*Â
ZÐZk6,-gkÆ%“Å̄»¶Ky5Xt
Zq-ª]Z0x@{åXZkPÃÎg`Å
gzÝ~7áYc*ŠHåZzg:„ta
Ã`ge$Æ¿Ð¦/g~‰XQJV»

@YðZ½Z?
Ñzq~_wÃìwƒZ
)áZ+}:}ÐÎg`

ÅgzÝä-gkÅJV~Ã`ge$aZÅìZzgt$hé ELIy
JV~_.[]å IN{ÂZ**ðÆZyZ`ÆË~z8ð ENŠ~Wc*
ìXZkzëÃSäÆnZkäŠZ$k0î ELGZ+aBX
Æ!*g}~ZÐ»ï¢å
Zy~Ã`ge$aZ7ƒ
$ËXZkJVÆ‚BŠ/™CÙZä6,ZÐz„}òAXZk
ä9Šg9Š!*]GZzg!*syt³ïÑ
-gkÆZ0+g
ÐÂZ**ð»ZyZ`ƒg;ìZzgtZyZ`ËÛzã’q-Ð)
OW,ìX_wäZk¿ÅzŸs#ÆnFGz2‡ì
Gpz{‚bÆ!hÐ*î OZrð NßVÐ”Zgì¸X_w
Æ‚Bï~ẑsZq-xVç~»�hZÌåXç~»
**x÷~Yg~Zzg{z0+»**x"2.ç FGJYg~åX÷~Yg~ä
-gkÅJVÐÂZ**ðÆZkZyZ`ÃLL@*•g~)gi+-
ZÐ¨(óó»**xŠc*X

J]ñrŠ8
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ggggiiii++++----ZZZZÐÐÐÐ¨̈̈̈ÅÅÅÅZZZZllllxxxx::::
Zkª]Z0Šgc*ÄÅ̧Zkz‰ÜÆiâãqÑ]Æ
_.kÅWvÅ§b#X«g0*g”Z~åÉ
-Eg;~ë]ƒñ6,zWRg$iï

EMHgŠḡgeäZk
Šgc*Ä~Špfeƒñ-Eg;ÅŠ/Ç{Ð-gkÆ
%·]qÝGZzgZyÐ{g`ƒäzZàÃúV6,ï

Y~QkäZKSkïÆ}ò)áù 1899 ÑzqÅX
GXgŠḡgeÅïÆ_.gi+-ZÐ¨ÅŠzZlx‰X
Zq-Â',¹eg`zZáf¨Z]¸ZzgŠzu}teg`
zZáf¨Z]¸XZkäeg`zZáf¨Z]ÃLLZÖóó

»**xŠc*XgŠḡge (Beta) Zzgteg`zZáf¨Z]ÃLLgCóó
äïFyZyÆZEwÐ:ÜsZyf¨Z]6,',¹
eg`ÅâÎ»ØÎc*É'×h+tY**ÅZÖf¨Z]45Ó4-ê

XGGJ’
(�X

45Ó4-ê
XGGJ’Æ%œ/}~ Nucleus Æ%œ/})

ER,zy0*ñYD�ZzgZÐä́îg 2 6,zIyZzg 2

¹Y@*ìXgCf¨Z]z„Z¼zy¸XÃ (He2+)6,

Y~Zk»Q*Š6,zWå\Šgc*Ä™[åX 1897

',¹eg`gppÅzzÐZÖZzggCf¨Z]',¹yZy
Æi%æGLZW,ÌZCgZ3ps™D�Xt¿nŠ~ˆ¦k,
~Š3c*ŠHìX

ZyâœzVÐ{g`ƒäzZàÃúV6,ïizgzØg
ÐYg~¶X�ÛZú6ŠZy0*wzÞgeägi+-ZÐ¨Å
Zq-Š~¢gê

GLŠgc*ÄÅ�âŠ~f¨Z]7¸ÉZogm,
ZzggzÝÅ§b¯Iy6,Œ¶XgŠḡgeäZyÃúVÃ

Y~²-)é Y
Ggm,»**xŠc*XgŠḡgeägi+-ZÐ¨6,'×h+ 1903

Š!*]Yg~gÇZzgtŠgc*ÄHÆZÖf¨Z]ÅƒZ~c*
Ëâœ}~Óf™äÅ&¢A.e$ÁìXt¡»½Å
Zq-«ÐÌgzÆYMh�XZyÆ',@gCf¨Z]
aèic*Š{ÂZ**ðgnp�Ô®ZtâœzV~�ZðJ-Óf™Mh
�XZw$4-ê GE

c*iÅPB¢añKZ7åîg6,gzu$Ë
ìX²-)é Y

GÃÑaè.e$¤!gZ¼z!5½545ë G
YEGHØ,�Ô®Z

tØ,ûâœzV}iÅ»°ñKÐ„¥u$Ë
�X

gi+-ZÐ¨ÅZq-Zzg¢gê
GLT~teg`zZá

Z¼zyÆ{g`ƒäÅOñZkÆuå ELf¨}
(7iñzy{g`ƒD�Ô÷~Yg~Å Antiparticle)

Y1934 eW],+Yg~ZzgZkÆØCÙ�Ûi+gu8ð EN4ä
~Šgc*ÄÅXZk§bÅgi+-ZÐ¨~ZVÆZ0+g
%œ/}~ñ�Š6,zIyER,zy~psƒY@*ìZzgZC

',¹eg`{g`™ŠêìXZq-ë{¿Æfg)
7iñzyÔT6,Zq-Z¼zyÆ)z~eg`ƒ@*ìÔ
°xÐz�Š~W@*ìZzg{g`ƒY@*ìXgi+-ZÐ¨

Electron Capture Ð$Ò5é LG7Ò5é ENGZq-Zzg¡åGNgC¿&

J]ñrŠ8



Y~?m, 1934 ë�ÔZ¤ß~…3š5é EG]ŠZy»gßÌuä
HXZkÃbÆ_.‰rð NgÂV~teƒYì

ËZV~%œ/{ZLŒÛd$F,+Z¼zyÃZK¤/Ä
~ááXZk¿»ƒÐ¬x@{™äzZÑZ%O

…3š5é EG]ŠZyßõZwZgm,åX
ZyŠ!*]ÅgzÝ~÷~Yg~ät¥xH
Üs
-gk„gi+-ZÐ¨{g`7™CÉZq-ZzgŠJ]
ðg*Ìgi+-ZÐ)z{K�gi+-ZÐ¨{g`™@*ƒ(
ìX÷~Yg~Zzg"2.ç FGJYg~ägi+-ZÐ¨6,ZKï
ÆŠzgZyY**
tÃÑƒZ~',¹Z‰qªWÇ

aZ™C�XZÖf¨Z]aè (Ionization) **,̂c
eg`zZá45Ó4-ê

XGGJÆE®Ò54øGJ�Ô®ZtƒZ~ZL^Æ
ŠzgZyZkÐ”Zä6,Z¼zyqÝ™fe�Zzg45Ó4-ê

XGGJ’
ÆZÜV~psƒYD�XZk¿ÆË~ƒZÅ

™ZLZ¼zyÅ™eg`qÝ™g�ZzgƒZ
Å',¹Z‰q~ZŸ±»:Lk��X

ŠgCîg6,0*ñYäzZági+-ZÐÁÜ~
-gkÔðg*Ôgi+*Zzg7ß4z){)áï�XtÓx
ÁÜZÖf¨Z]{g`™D��ƒÐic*Š{0*ð
YäzZàŠgCgi+-ZÐ¨ìXZy~ÐƒÐ
¤!ggi+-ZÐK7ß4ìXgi+*Zzg7ß4÷~
Yg~Zzg"2.ç FGJYg~äŠgc*ÄG¸XÆú»
&?ç N…ugi+-ZÐ¶̈X

6666ÁÁÁÁÜÜÜÜÅÅÅÅðððð::::
Š!*]Ðt!*]‚bŠZâVÆ‘Ðê L~W_¶


gi+-ZÐ¨»â~.ZV»E®Ò54øGJìYèËgi+-ZÐKÃ
6ð¿~Ð¦/Zgä6,ZkÅgi+-ZÐ¨~Ãðp~
7WC¶X6ð¿ÆŠzgZyZV»E®Ò54øGJÃð™ŠZgZŠZ
7™@*XZknt!*]‡.Þèû¶
YVgi+-ZÐ¨6,Ë
6ð¿»ÃðZW,7ƒ@*XgŠḡgeÅïÆ!Œé N.ZÖ
f¨Z]aè45Ó4-ê

XGGJ’ÆE®Ò54øGJÔ̧®ZZ¤/ÃðZVZÖf¨{
{g`™@*ìÂZkÃZq-ºmp~Æ¿Ð¦/g**ƒÇX
ZÖf¨}ÆZyZ`ÐZkK»Zb�)KÆZVÆE

ÁƒYñÇX45Ó4-ê
XGGJ 2

®Ò54øGJ~ñ�Š6,zIâVÅù¦®ZŠ(
ER,zy 2 6,zIâVÆ‚B 2 ÆZq-ZVÆE®Ò54øGJ~

ÌƒD�X®ZZÖf¨{{g`ƒäÅßg]~ZkK
238 ER,zâVÅ¶ÌƒÏXZ¤/ë-gk 2 ÆE®Ò54øGJ~

6,zIâVÆ´z{ 92 )-gk»Zq-W$ið
JI\TÆZV~
ER,zyƒD�(ÅVwBÂtZq-ZÖf¨{{g`™ 146

6,zIy 90 0YñÇXðg*ÆZq-ZV~ 144 Æðg*
ER,zyƒD�X 144 Zzg

B@*ìXtðg* 234 ðg*»tW$ið
JI\ðg*

Ìgi+-ZÐ¨Æ¿Ð¦/g™ZÖf¨{{g`™@*ì 234

Zzggi+*~psƒY@*ìXt]ÒhÏî LLA$J-¸gLì
ZVz�Š~: (S tabb le ) Z#J-ÆZq-ªx5+k,

WYñXZÖf¨Z]ÆZyZ`ÐZVÆE®Ò54øGJÅS

~¶WYCìX (Mass)
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›N!*]tì
Zq-ZÖf¨}Zzg6ú0*ä
zZáZVÆE®Ò54øGJÅù¦Sgi+-ZÐ¨Æ¿Ð

¦/gäzZáE®Ò54øGJÅSÐÁƒCìX„CÙS»t
�Ût‡ây',Zñ’ñSÆÜsìp|~

ÆE=mc2 Z(7ìXt�ÛtWí6íÅ�g)zZ]

!Œé N.ÂZ**ðÅrð Ng]~ªCÙƒ@*ìZzgtÂZ**ðZÖf¨}Å
wÅÂZ**ðÔ²-)é

Y
G¯IyZzgwZg]Å^~ªCÙƒCìX

7ß4ŠJ]�
¹!~ÐZÖf¨}{g`™CìÔ¬x
Šg<î E0wZg]6,Ì¤/ò{g`™CìX

Beta gi+-ZÐ¨Å™zu~¢gê
GLªgCCd$)

(~ZVÆE®Ò54øGJ~ñ�ŠÃðZq-ER,zy Decay

6,zIyZzgZ¼zy~„ƒY@*ìXER,zyaè®~
(f¨{)z{f¨{T6,Ãð',¹eg`7ƒ@*(ìÔ Neutral)

®ZSkÆ6,zIy~psƒä6,Z¼zy»aZƒ****¦/k,
ì@*
Z’ZðZzgWy~ßg�w~',¹eg`ÅlZg~
p~:ƒXaègCCd$Åßg]~ER,zy6,zIy

ƒ@*ìÔ®ZSk¿Æˆ*“WzZÑ  ZzgZ¼zy~ps
ŠgZZb�ic*Š{g‚r 1 KS’ZðKÆ£«~

ìX{g`ƒäzZÑZ¼zyZÒQÏZV~_.[ƒY@*ì

Zzg-VZq-®~ZVz�Š~W@*ìX{g`ƒäzZÑ
» (Kinetic Energy) Z¼zyZ¤/»°ic*Š{wÅÂZ**ð

qïƒÂtZV~_.[ƒäÅOñgi+-ZÐ¨Å
ßg]~ZVÐ!*CÙòY@*ìXgCf¨}ÃÔZ¤/z{Z¼zy

Å´#ÖÐÔªCÙHY@* ß ZzgZ¤/7iñzyìÂ+ ß ìÂD
ìXaètZÝ~Z¼zyZzg7iñzy„�ÔZkn

Ì–Y@*ìXt e+ Zzg e- ‰’k,zV~Z7!*nKM
ÅVwfe 32 gCgi+-ZÐ¨ÅVwÆîg6,ëÃ`gk
ER,zy�X 17 6,zIyZzg 15 �XZkZVÆE®Ò54øGJ~

Zy~ÐÃðZq-ER,zygCCd$Æ¿Ð¦/g™6,zIy
ZzgZ¼zy~psƒY@*ìXZk¿ÆË~6,zIâV

ƒYCìX 16 ZzgER,zâVÅù¦®ZŠÌ 16 Åù¦®ZŠ
Zk»ÈtƒZ
*“WzZÑKnQìX

Ågi+- 40 7iñzyÆZyZ`ÅZq-¬xVw7N*ô
Zq-**›gZVì�7N*ôŠJ]» 40 ZÐ¨ìX7N*ô

Zq-W$ið
JI\ìZzgúV~0*c*Y@*ìX7iñzy{g`

19 ™äÅßg]~ZkZVÆE®Ò54øGJ~ñ�Š
6,zIâV~ÐÃðZq-ER,zy~psƒY@*ìZzgZC

eg`7iñzyÅrð Ng]~{g`™ŠêìXZk¿Æ
Ë~7N*ô»ZVWgÍyÆZV~psƒY@*ìT»

ìX7iñzyZ¤/Âðh~ÂZ**ð»q$ÿ LìÂ 18 Zb�
QtZVÆ¤/Šñ�ŠZ¼zâV~ÐËZq-Ð”Z™²-)é Y

G

¯Iy~psƒYñÇXZ¤/ÂZ**ðic*Š{ìÂz{ZVÐ!*CÙ
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òYñÇX
gi+-ZÐ¨ÅŠ~nª²-)é Y

GÃúV»ZyZ`ZÖc*gC
f¨Z]Æ‚Bƒ@*ìXZ,ZV¹„Á®ZŠ~��
Üs²-)é

Y
Ggi+-ZÐ¨{g`™D�XZ#Ãðgi+-

ZÐZVZÖc*gCf¨{{g`™@*ìÂZkZyZ`ÆˆZk~
Zq-§bÅzz°ÄÂZiyÅªaZƒYCìXëZkZW,
Ã"5å EENztÐÍàå36,"5å EENzt~aZƒñzz°xÂZiyÅ
!5é LIwÐ™Mh�XZÖc*gCf¨Z]ÆZyZ`ÐE®Ò54øGJÅ
wÅÂZ**ð²-)é

Y
GÃúVÅßg]~{g`ƒÆE®Ò54øGJÃ

ÂZiy�ÛZë™CìX²-)é Y
GÃúVÆZyZ`ÐE®Ò54øGJÅ

‚|#~Ãðp~7WCÅ<å XEZÃð*Kz�Š5+k,7ƒ@*X

EEEERRRR,,,,eeee»»»»ZZZZyyyyZZZZ`̀̀̀::::
‡ây',Zñ’ñÂZ**ðZzgZkÆf~‡ây',Zñ

’ññ!54-ê GEH¢Oç
EL]ÆWÃ¹¸Z2�Xt8çXMqw~)

Y~W7z~…3š5é EG]ŠZyzz³ 1930 $45å GEOwgT�X
(ägCf¨Z]ÆZyZ` Wolfgang Pauli 60*îà)

ÅÂz7™DƒñZ#Ñgc*CéÎñÂQkä
x@{H
gCf¨{{g`™äÐ¬E®Ò54øGJÅÂZ**ðZzg
gCf¨{{g`™äÆˆE®Ò54øGJZzgq&])Z¼zyÅ
ÂZ**ð+{g`]å IN{²-)é

Y
GÃúVÅÂZ**ð(ÅÂZ**×V',Z',

7�X‡ây',Zñ’ñÂZ**ðÅ¥zÐZ(7ƒ**
e’X®Z0*îàätÃt‡ìH
„CÙ¸T$ƒäzZà

ÂZ**ðÃðRyŠ¬f¨{áQhZìXZkÆÃbÆ_.
Zk%æFNRuZgf¨}ÅSŒÛãr«ç LEƒãecZzgZÐ',¹îg
6,ER,wƒ**ecXtf¨{îs²áJ-…3š5é EG]ŠZâVc

Y~R¤ß~…3š5é EG]ŠZyZ+§r�Ûò 1933 Zq-!™*î O¯g;X
(äZÐZ¤ß~i!*yÐâpf**x Enrico Fermi)

(óóŠc*XZ#LÌgCf¨Z] N e u t r i n o LLER,e)
)Z¼zyc*7iñzy({g`ƒD�ÔER,eÑi˜{g`
ƒD�XZ¼zyÆZyZ`Åßg]~ER,e»¡f¨{

(óó{g`ƒ@*ì² Ant ineu t r ino LLZAER,e)
7iñzyÅßg]~LLER,eóó{g`ƒ@*ìXER,eøg~
»Ñ]Æ%æFNRuZgF,+f¨Z]~ÐìX

ggggiiii++++----ZZZZÐÐÐÐ¨̈̈̈YYYYVVVVƒƒƒƒCCCCìììì????
Sk»Ñ]~eg§bÅ¢ð

GN'»g�Ûâ�XZy~Ð
Zq-æ…ìTÆŠZ],{¿~âœ~Z�xWD�X
)âœ~Z�xZkÆ@*,7�XŠzu~¸]',¤Þ

ì�',¹eg`]å IN{R�x6,ZW,Z0+ZiƒCìXŠ~¢ð
GO]

(ì�
E®Ò54øGJ Strong Interaction ¸~¬ï)
~ñ�ŠER,zâVZzg6,zIâVÃ!*0+|™gBbìX̧~¬ï
.e$„¾Ã+VJ-ZCZW,gBbìXZq-¢aÆZq-

J-ţ]Šz (10-15) Zg1,ÆškÑÅ,{
(Æ Repuls ion 6,zIâVÆŠgxy',¹¸‹Š«)

®Z6,zIyE®Ò54øGJ  ±5é
YNE¤!gƒCì 120 £«~ŒÛã

~ZNgT�Xţ]egzV¸ÂV~ÐƒÐ
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ic*Š{¤!gìX6,zIyZzgER,zyaèãCŠ~f¨Z]7�
®ZSyÃF,IŠ¶zZáf¨Z]ÎLLÃZgu

(óóë�ÔÌZÏ¸]Æ@*,gT�X Quarks)

ÃZguZ,f¨Z]�X6,Z¼zyÆ',¹eg`»Šzäð
c*Zq-äðeg`ƒ@*ìX

(óó Weak Interaction a¶¸]LL®¬ï)
ì�ÜsZÜVÅRJ-„ZCz8ð ENŠ¦BbìZzgEàð

(Å Fusion (ZzgEàðR"5Õä GGs) Fission S$i¨é
EIGt)

£%î OŠZgìXøg}i%æGL_·*y»ñçqgi+-ZÐÌ̈
SÏ̧]Æ!*)̄z̧q5+k,ƒ@*ìX

ìXZy 92 ŠgCîg6,0*ñYäzZáÁÜÅ®ZŠ
~ÐƒÐ‚Š{K;àgzXìT»Zb�LZq-ó

Ð92 ìXz{ÁÜXÆZb� 92 ìX-gk»Zb�
ic*Š{�ZzgX~øI4ÔZ%$o-ê GGZzgYg*z){)áï�Ô

ÁÜBD Transuranic ZK̈yÆð™Š{�Zzg
Ðic*Š{�ÔZy~Ð 82 �XZ,ÁÜXÆZb�

ZÒÆZÜVÆEàð)E®Ò54øGJÅ¦(°xZPx»
DggT�Xt)LEàðgi+-ZÐ¨{g`™Æ

LƒYD�XZÒgi+-Eàð)z{Eàð�gi+-
ZÐ¨{g`™D�(9Šg9CR¿Ð¦/g™!*sy

ìX¸g~ 82 i~psƒYD�T»Zb�
Ðic*Š{�ÔZyÆZÜVÆE 82 ÁÜXÆZb�

®Ò54øGJ~6,zIâVZzgER,zâVÅù¦®ZŠÔ&Eàð
Ðic*Š{ƒÂZ,EàðZÒ)L 210 �Ìë�Ô

3Ð2 (aè¡ Range ƒD�X̧~¬ïÅgf)
¢-.3ð
E

GH¢a)Zq-¢-.3ð
E

GH¢aZq-¢aÆZq-Zg1,ÆŠk
ÑÅ,{Æ',Z',ƒ@*ì(J-ƒCìÔ®ZEàð�Æ

¢-.3ð
E

GH¢aÐiZZ+ 3 (,"ÐE®Ò54øGJ»w(,kìXZ¤/tw
ƒYñÂQZ+ßg]~̧~¬ï)̧W,ƒY@*ìXZ+
ßg]~',¤ÞÅ̧]¸̈WYCìZzgE®Ò54øGJ~
¸‹Š«¸W,ƒYCìXZkÆgá…¿Æîg6,E®Ò54øGJZC

wgN*™äÆaf¨Z]{g`™@*ì&gi+-ZÐ¨

ë�XZq-gi+-E®Ò54øGJZÒZk)Lrð Ng]~
¸g~½ÁZÖf¨{{g`™@*ìX

pÎZwtaZƒ@*ì
E®Ò54øGJ¡6,zIyc*ER,zy
{g`™ÆáZiyYV7ƒY@*?ŠzuZZëÎZwtì

aèZq-gi+-ZÐ%ä~ÓxZVZq-‰„ƒD�
®ZZyÓxZÜVÃàz‰ÜCR¿Ð¦/g™ZÖf¨Z]
{g`™**ec²iîg6,Z(7ƒ@*!t!*]‡.Þf™ì

(Probab i l i s t i c  
gi+-ZÐ¨Zq-Skã¿
ìªëIRiz‰Üt7ÈMh
ÃðZV“ Action)

f¨{{g`™}Ç!
ZÖf¨Z]Æ{g`ƒäÅãCŠ~zzE®Ò54øGJ~
6,zIâVÆŠgxy̧‹Š«Zzģ~¬ï~°xÂZiyìX
Zq-ZÖf¨{Eàð¸ÂVÆâÎáZiyF,+ÂxìX®ZÔ
Zq-)LE®Ò54øGJZPxqÝ™äÆnZ!ER,zy
c*Z!6,zIyÆZyZ`ÅOñZÖf¨{{g`™@*ìXË
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ÌZV»%œ/{Ãð‚•zYæÚ7Xz{CÙz‰Ü',¹¸ÂV
Zzģ~¬ïÆZW,Z]Æ�°iZVgLìXZkÅ°ilÅ

(Heisenberg's u;,̂y',vÆZßwè)$©543ï GG
GEGG

ÆZ:tÐ¥xÅY$Ë Uncertainty Principle)

ßg�w  ìX‰Zz‡]ZkÅt°ilZk~Z+ÃZ#-ê
EH

(aZ™ŠîìÆZßwè) Quantum State)
$©543ï GG

GEGGÆ!*)̄Zq-ZÖf¨{E®Ò54øGJÆá£xÐ!*CÙ
Quantum Tunneling òY@*ìXZÝ~t¿

B@*ìXÃZ#-ê
EH"5Ò5ë HEEYZq-Zkã¿ì®ZZÖf¨}Æ

{g`ƒä»SkyÂ¥xHYYìp!*ÇŠ¥\oÐ
t7Cc*YYÆ¾xÃðZVZÖf¨{{g`™}ÇX
Z#ÌÃðZVZÖf¨{{g`™@*ìÂz{:ÜsZq-6ZV
~psƒY@*ìÉZkÐÂZ**ðÅÌ»°lZg{g`

Æ ƒCìXZk6,'×h+W™äÐ¬PZ˜q]

!*g}~Y…�X
ZVÅR6,ÂZ**ðÅeöÆn‚0ZV

– "eV" LLZ¼zyXzz«óóÅZ»ðZEw™D�&
Y@*ìXZq-¤/Zx0*ãÆŠg<î E0wZg]~Zq-ŠgzT¤/i+Æ

�w 1 �wìZzg 4.2 ZŸ±ÆnŠg»gÂZ**ðÅlZg
ƒD�XtZ¤/p¹„gK eV Zg[Zg[ 6.24~

lZgìpZq-²~Zg1VZÜVÅgi+-ZÐ¨Ð
»°ÂZ**ðqÝƒCìXVwÆîg6,Z%$o-ê GG

(ŠJ]ÆZq-ZVÆZÖf¨{{g` Americium)

ÂZ**ð{g`ƒCìXZk eV�5.6 ™äÐŒÛã
�� 1 ˆ[ÐZ¤/øg}0*kSkŠJ]ÆŒÛã

(ZVƒVZzgz{ƒÆƒàz‰Ügi+-ZÐ¨ 1012)

ŠgzT¤/i+J- 1 {g`™,ÂZq-¤/Zx0*ã»Šg<î E0wZg]

(,Jc*YYìXÂZ**ðÅtMlZg%ËÛzã¿c*’q-

ÆqÝƒCìXZÖf¨Z]Å§bgCf¨Z]»ZyZ`Ì
E®Ò54øGJ~ER,zâVZzg6,zIâVÅ®ZŠ~°xÂZiyÆ
!*)̄¿~W@*ìXZ,¸g~ÁÜÆZVXÆE®Ò54øGJ

~ER,zâVÅ®ZŠ6,zIâVÅÚic*Š{ƒÂZy~Ãð
Zq-ER,zy®¬ïÆi%æGLZW,6,zIyÔZ¼zyÔZA

ER,eZzgÂZ**ð~psƒY@*ìXgi+-ZÐÁÜ~Ð
tgCf¨Z])Z¼zy(ÆZyZ`»‡.ÞJwÃtZ+gr

Y~Šc*XtgCgi+-ZÐ¨~ZV»Ãð 1933 �Ûòä
Zq-ER,zy�
ŠzZÃZguÐï™¯ƒ@*ìÔ®¬ï

ÆË~6,zIyZzgZq-t',¹eg`zZáf¨}
(óó~psƒY@*ìXER,zy~ Boson 1izy) W LL

(ZzgZq-Z\ÃZgu Down Quarks ŠzeZƒyÃZgu)
Z»ð 1/3 (ƒD�XeZƒyÃZgu6,t Up Quark)

',¹eg`ƒ@*ìXZ»ð',¹eg`Zq-Z¼zyc* (Unit)

Zq-6,zIy6,ñ�Š',¹eg`Ãë�XZ\ÃZgu6,

ìudd Z»ð',¹eg`ƒ@*ìXªER,zyÅF,I 2/3

eZîyÃZguÃªCÙ™D�XZ¤/ë d Z\Zzg u T~
Zy6,ñ�Š',¹eg�V»ù·BÂt#ƒÇTÅzzÐ
ER,zyZq-®~f¨{ìX6,zIy~ÃZguÅF,I
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J]ñrþ³Š8



ìX® 1 ìZzgZyÆ',¹eg�V»ù· uud

ÃZgu~psƒ™ u ÃZgu d ¬ïÆ!*)̄ÃðZq-

W ER,zyÃ6,zIy~ps™ŠêìXZk¿~Zq-t
1izyÌ{g`ƒ@*ìXtf¨{¯gU„Z¼zyZzgZA

ER,e~psƒY@*ìX
gCgi+-ZÐ¨ÅzzE®Ò54øGJ~

ER,zâVÅ®ZŠ»6,zIâVÅÚÁƒ**ìX
Z,~ÂZiyÆ”wÆnE®Ò54øGJ»Ãð
Zq-6,zIy®¬ïÆ�ER,zyÔ
7iñzyZzgER,eÆ‚BÂZ**ðÆZyZ`
~psƒY@*ìXZk¿~E®Ò54øGJ~
àz‰ÜZq-Z¼zyZzgZq-7iñzyz�Š~WD�X
Z¼zyE®Ò54øGJÅ̧]æÆ�!*CÙ7W0*@*ZzgËZq-

6,zIyÐï™ER,zyZzgÂZ**ðúŠêì²7iñzy
E®Ò54øGJÅ¸]Š«Æ�{g`ƒY@*ìX7iñzyÆ
ZyZ`ÅZq-¬xVw**>zX’ÆZq-ºmZVÅì

ER,zyƒD�XtZV 5 6,zIyZzg 7 TÆE®Ò54øGJ~
7iñzy{g`™Æ»g0ÆZV~psƒY@*ìX

ó7iñzy{g`™ 15 Z,„Wx»Zq-W$ið
JI\LWx

Æ**>zX~$+wY@*ìXZÖÔgCZzg²-)é Y
Ggi+-ZÐ¨

Æ´z{‰ÁÜZogm,ZzgER,zyÌ{g`™D�Xz{
Ðic*Š{�ÔZyÆÓxW$ið

JI\ 82 ÁÜXÆZb�
gi+-ZÐ7�X

z‰Ü¦/gäÆ‚BËgi+-ZÐKÅgi+-ZÐ¨

~¶WCYCìXz{ºmz‰ÜTÆˆËŠb‰
gi+-ZÐKÅgi+-ZÐ¨ÛƒYñÔz{Zkgi+-ZÐ

KÅLL;sÑ̀óóB@*ìXËKÅ;sÑ̀ZkK
Y1907 ~gi+-ZÐ¨Å]å IO]ÅeöìXtZ˜b

~gŠḡgeä”gs™Zð¶XƒÐ¿

;sÑ̀¡¦îg6,»gG‰;àgzX
óÅì�Zq- 5 ÆZq-W$ið

JI\L;àgzX
²ÆŠkDÙZgz,{Æ71,Æ
71,{Æ',Z',ìXîsF,+;s

ìTÅ;sÑ̀ 209 Ñ̀zZÑK$g.-ô ELMG

Zg[Zg[‚wìX 20 ŒÛã

¡¡¡¡¦¦¦¦ggggiiii++++----ZZZZÐÐÐÐ¨̈̈̈::::
Y1896 gi+-ZÐ¨Zq-ŠgC¿ìTÅŠgc*Ä

~ƒðXŒÛã&Š;ÇVJ-¬àŠgZf;yäZk6,ï
ÅZzgZkÅ|Y+~‘zgziÜsGXZkÅ¯ZZ+
Zzgv**]−GZzgZkÆ!*g}~¸Z2Šgc*Ä

GXtŠgc*ÄX'×h+Šgc*:V»7ÐU*"$ƒðZk~
ƒÐZëZVÆZ0+gÅ‚|#ì�gŠḡgeZzgZkÆ
)á¤/ŠzVä”Z~ïÆŠzgZyÅXZyŠ!*]~ZrV

Y~',¤â~‚0ZV 1932 äZÖf¨Z]»ZEwHX
8-,ç EGE85å FGHÌuäER,zyÅŠgc*ÄÅXTŠ"~Zkä
Zyf¨Z]ÅŠgc*ÄÅZk~ÌZÖf¨Z]»„ZEwHX
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ZyŠgc*:VÆˆ‚bŠZâV~¡~îg6,ZVÆ0
'×h+Ð'×h+Y+ÅpZéaZƒðX÷~Yg~Zzg"2.ç FGJ

Yg~Å(,~eW],+Yg~äÌZLnz„óyZy
ÉHT~QkÆâV!*\äZKi0+Ï	rŠ~¶X
W],+ZzgZkÆØCÙ�Ûi+§u�4ä7ß4Ð{g`
ƒäzZáZÖf¨Z]»ZEw™Dƒñ)gi+-ZÐ
ÁÜ6,ZyÅ1YhÅXZkÅ&4øFG

I
LÃtÑå
H

ZÖf¨Z]Å1YhÐ¬x)gi+-ZÐÁÜÃgi+-ZÐ
ÁÜ~psHYYì?Z¤/ZkÑ~»x!ïYCÂ
Qgi+-ZÐ¨ǢZZ+Æ7Ã¬xŠø7[ÁÜÃZk¿
Ðgi+-ZÐ¯™ZEw~Ñc*YYìX

Y» 1934 ÷~Yg~Z[ïÐZƒ_¶X‚w
Z’Zð·åX÷~Å¡Z[Zk‡.Þ7g„¶
z{Šy
½Š/Ç{~»x™nXZkÅZKŠgc*Ä™Š{7ß4ŠJ]»
Zq-¤/Zx»%:ZkÅeZzgŠZâŠÆi%æGLZEwåXŠzâVxV
ç~äZÏ%äÃZEw™DƒñZw$4-ê GEŠJ]ÆZq-

!*gq-zgt6,ZÖf¨Z]Å1YhÅX7ß4Zq-.e$¤!g

gi+-ZÐŠJ]ì�Zq-²~71VZÖf¨Z]{g`
™CìXZyf¨Z]ÆZw$4-ê GEÐ”Zä6,W],+Zzg�4Ã
Ã`gkqÝƒð&ZrVä6ð§hVÐZHX

W$ið
JI\å�&+Z]èpŠgi+-ZÐåZzg 30 tÃ`gk

7iñzy{g`™@*åXZK̈ã@*gõ~«!*gZq-)gi+-
ZÐKÃZq-gi+-ZÐK~psHŠHåXŠzâVä

Šzu}¯ÁÜX~1gzyZzgnQ)áïÔ̧Zk¿
Ð¡¦îg6,gi+-ZÐ¯ñXtŠgc*Ä÷~Yg~Å
i0+Ï~„¿~WðXz{{mîgÐZKWgZxÇ{ÐQJ™
ZKeZzgŠZâŠÅŠ/Ç{~WðZzg6¡¦îg6,gi+-
ZÐ¶Ã`gkÃ;B~1�Zq-±k[Å~
ñ�ŠåX

¡¦gi+-ZÐ¨ER,zyÆZEwÐÌeì
Y~„Šgc*ÄHXtŠgc*Ä 1934 &Z+gr�Ûòä

âga~¿~WðXZkägi+zy’Ð{g`ƒä
zZáZÖf¨Z]ÃÛ&Ó4-ê GGJŠJ]~Ð¦/ZgZTÐER,zy
qÝƒñXQZyER,zâVÃZkäö&4-ê

HGEŠJ]6,²
pZk¿~á}òqÝ:ƒñXZkä¸g~ÁÜ
ÅOñÁ̄ÜÃ85é FNEZzgZw$4-ê GE6,f¨Z]9XZw$4-ê GEgi+-
ZÐ0ˆZzgZÖf¨Z]{g`™ÆÎe*~psƒ̂Xt
Îe*ÌpŠgi+-ZÐ¶�tgCf¨Z]{g`™Æ

!5½54o-ê
G
YEGIG

YÃZkäZLŠ!*]Æ 1934 âga 25 ~psƒ̂X

Á̄ÜÃER,zyÅ 22 }òZ)á®)ÆnÇX~À
1YhÐ¡¦îg6,gi+-ZÐ¯äÅ,Šg¶̀X

¡¦gi+-ZÐ¨Ãz�Š~Ñä»Zq-Zzg§iÌ
~ 8 ìT~.e$ic*Š{ÂZ**ðzZá¯IyÃ)ŒÛã

Z¼zyXzz«(ËKÆE®Ò54øGJ~ÐER,zyÃï%
ÆnZEwHY@*ìXZÚ¤!ḡIyŠgCîg6,70*c*
Y@*ZzgÜsŠ!*Cîg6,Š/ÇƒV~„aZHYYìX
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¯̄̄̄ZZZZZZZZ++++::::
gi+-ZÐ¨ÂZ**ð»Zq-Z(fg=ì&¢zg~

ZôïD+ZÛÆZEwÐSK̈+MÅ#bÆnZEwH
YYìXZk»ƒÐ(,ZyZÈ¿…ï LEOì˜Vt
u¤y‰%nÆ´`ÆnZEwƒCìXZk§i
´`ÃEÄz&»4jè GGIEë�X‰gi+-ZÐÁÜX~

)áï�ÔŸ~ãÆ£xÅ 131 ZzgWÇe+ 32 Ã`gk
¶K0+„~ZEwƒD�XtÁÜZL

BD Tracers SkZEwÅzzÐ
�X

Zy~ÐÃ`gkZëìYèã

iŠ{7Ó4/õ
E

GJH¥„7Ó43ð
E

GJVÅ$h4ï
ELEGic*Š{

Ã`gk_.[™D�XãÆ´`Æ
137 Ôgi+zy’Zzg©* 60 nÃ!*«

ZEwGYD��ãiŠ{7Ó43ð
E

GJVÃ»™Mh�X…ï LEO

Positron ~øáÆn7iñzyZ
')4jè GGIEIñ¤/Z°)

(»ZEwZq-©wÅ Emission Tomography

!*]ìXZk§iøá~%!ÆŸ~7iñzy{g`
™äzZáâŠ}ŠZ4GYD�ZzgZyÐ{g`ƒä
zZá7iñzyŸ~ñ�ŠZ¼zâVÐï™²-)é Y

G¯IyaZ
(Zy¯IâVÃÙ|#™ Scanner ™D�XZq-\)

©8ìZzg-V%!ÆZ0+gzãZ¡IYÅ¦k,ÉÅYCìX
ÆZEwÐ**xCâŠzVX~ZK̈yÔ³ZyÔ 14 »g0

Šg|#ZzgŠvY0+Zg)áï�ÔÆŠz§§]»Dƒ@*ìXZk

(ë�X Carbon Dating ¿Ã»g0e|)

ØV~gi+-ZÐ¨ÆZEwÐŠJÂVZzgjÅ
eŠgzVÅñN*ðZzgZy~WçÃ:Š3ðŠ¶zZáÕ÷»Ø
`c*Y@*ìXgi+-ZÐ¨Æ¿ÐaZƒäzZàŠgC
ÂZ**ðÃZEw™DƒñÜð˜izVÃ¤‰Ü&;5é XGOÅYC
ìXZy~·êñEÄ¾ñgi+-ZÐ¨ÅÂZ**ðÃð

~ps™D�X

$$$$©©©©}}}}éééé EEEENNNNGGGG********]]]]::::
gi+-ZÐ¨ÅŠgc*ÄÆZq-²?ˆJ-
ZkÆZK̈ã¡6,ZW,Z]ZK̈yÆD~
:WnX"2.ç FGJYg~Zq-Šy4

-gkÅZq-½ Pitchblende 4)

ŠJ](ÆZq-•}ÃZLÃ^ÅZ0+gzãÙA~gÇ
ƒñ¸X¼Šk,ˆZ7ZLŸÆZk{~¡»
SˆkƒZ�Zk•}ÅiŠ~WŠHåXŠÚ6,¥x4ð XNZ


Zk(Å7Óå EL(„âbƒ_ìX÷~Yg~äZ#ZyÐ
t‚g~¥zŠZŠd-ö NEÂZkÆf‚~tìwWc*
gi+-ZÐ¨

SK̈ãtBï LGÆn!¸ç NEƒ$ËìXpŠ÷~ÌZKtBï LG~
Õ>Ø&Bið Nk™g„¶Xe~XZ+XZ}ÅŠgc*ÄÐ¥xƒZ


Zogm,Ôgi+-ZÐ¨ZzgÎg`ÅZßZzZ�ÃÑZy
âÅ5½3ð GGßVÅF,Ips™$Ë��ŠZEÕ÷»!*)̄0$Ë

ìXZyÃúVZzgf¨Z]Æik,èZW,e~XZ+XZ}~Z+
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))))ááááïïïï 131 ZZZZzzzzggggWWWWÇÇÇÇeeee++++ 32 ÃÃÃÃ`̀̀̀ggggkkkk

����ÔÔÔÔŸŸŸŸ~~~~ããããÆÆÆÆ££££xxxxÅÅÅÅ¶¶¶¶KKKK0000++++„„„„
~~~~ZZZZEEEEwwwwƒƒƒƒDDDD����XXXXttttÁÁÁÁÜÜÜÜZZZZLLLL

Tracers SSSSkkkkZZZZEEEEwwwwÅÅÅÅzzzzzzzzÐÐÐÐ
BBBBDDDD����XXXX



CR»gzZ×VÌƒ$Ë�XÐãaZƒYìX
ZkÆ´z{ZK̈ãZzgm@*CQ]~¦œz$+wÆ!*)̄
tRW,Z]pgZuÆfg)H¥„ZK̈âVÃÌvƒ

Mh�XZy~Z,ZK̈yÌ)áïƒMh��',ZÓ
gZ„gi+-ZÐ¨ÅiŠ~:WñƒVX

ËEÄqŠPÔ6
¥zk~lâ.Þ
ZzgY0*y~¢ð

EN±ð NleZ
#-Aö
J

GF Y( 1 9 8 6 )

~{g`ƒäzZàgi+- Y(Ô 2 0 1 1 )

ZÐ¨âjw~ga'YCìZzgQt
W[zƒZm@*]~_.[ƒ™îs²á
ÆnaZzZgiCÙ~™ŠîìX

gi+-ZÐ¨ÆSyYyCZZW,Z]ÅZq-VwpŠ÷~
Yg~ì�ZyâŠzVÐîs²áJ-»x™äÆ!*)̄

(~2ƒ̂X Leukemia pyÆZq-u¤yC6)

Y~ZÙwƒZXW],+Yg~ 1934 Zk»ZÏFg~ÅzzÐ
ÌZyâŠzV6,»x™ä}!*)̄C6~2ƒ̂ZzgÜs
',kÅ/~^rXZygr�Ûògi+-ZÐ¨6,»x™ä 58

Y~ZÙw 1954 Æ!*)̄n}Æã~2ƒŠHZzg
‚w¶X�Ûi+gu�4Ì®Æã 53 ™ŠHXZkÅ/
',kÅ/~ZÙw™ŠHX÷~Yg~ 58 »¬g£ÑhƒZZzg

Æik,èZEwÀ}ÔZkÅÂÁÔZkÆâFÔP',@Zzg
Pi-gZ]W`Ìgi+-ZÐ¨{g`™gì�Zzg�ÛZ÷
ÆZq-ÚT$y~ôpG‰�X

SSSS!!!!ðððð::::
gi+-ZÐ¨Zq-¢Oç

EL~!Š=ç MEXì�ZVÅ™*Æ
Ú¿]~ÐZq-ìXZVÆE®Ò54øGJ~!©5å G

GO"C{
ÂZ**ðÆZyZ`Æn‚bŠZâVä(,~²t
gm,~Ð»xHZzgZÐZK̈yÅ#bÆn‡.Þ¿

¯c*XZ¤/pZkÃt£œÆnÌZEwH
ŠHìpZkÆUƒVÃ',zñ»g
ÑDƒñ™*Å(,~Yç]~‘z

gzió»xYg~ìX
gi+-ZÐ¨ÅŠgc*ÄÆˆ÷~Yg~Zzg"2.ç FGJ

Ð7ß4 (Ore) 4**òny Yg~ä4
Zzggi+*Šgc*ÄXX7ß4gi+-ZÐ¨ÅzzÐ
Šgc*ÄƒäzZÑƒÐªKìXgi+-ZÐ¨

6,&45é ENEGŠ~ï™ä6,÷~Yg~Ô"2.ç FGJYg~Zzg6,zW
Y»…3š5é EG]»â.ÞZÅxŠc*ŠHXgi+- 1903 {~_wÃ

ZÐ¨Æ!*)̄ZÜV»Šzu}ZÜV~psƒ**Zzg
QZkÆ̧Z2ÅŠgc*ÄZq-Zëd»xåXZkï6,

~6»â.ÞZÅxŠc*ŠHX�Ûi+gu Y1908 gŠḡgeÃ
�4ZzgZkÅç~W],+Yg~Ã¡¦gi+-ZÐ¨Å

» Y1935 Šgc*ÄZzgZkÆZEÑ]6,ïÆn
6»â.ÞZÅxŠc*ŠHXER,zyÆZEwÐ6

Y1938 ¸g~gi+-ZÐÁÜ»g™ä6,Z+gr�ÛòÃ
»…3š5é EG]»â.Þ6,Z,̂Šc*ŠHX�ÛòÅtïWÐ^™
ZbÏgzVÅ»g~~¹çzyƒðX
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Z/z,œ~ÆWzZyZzgäz,œ~ÆZ’Z
~ïÐtU*"$ƒZ
¡qg�ZzgZ%ZnÐvÆ
a½Z~æ])6,z”(Ô¶K3)»g1;àg�(Ôgz
)Å5åFHk(Zzg0*ãÆ´z{PŠzu}ZëZbZÅ¢zg]ƒC

Y~7CÆ‚0ZVt%¢5ë
EE 1912 ìTÆa

(äzN*ð»ÂZEwHXzN*ðÅ Casimir Funk)
ªZ�%“)aè amine ±i0+ÏZzg Vita Z˜b

Z’Z~Šgc*ÄƒñzN*2Z�%“¸(Ð5™¯ðˆ
ìXˆ~Šgc*ÄK‰Šzu}%·]ÆaÌzN*ð
»**x',ŒÛZgg3ŠHìXzN*2ªZ,%·]�i0+ÏÆa
¢zg~ƒD�XzN*2ÃZgŠz~§&¹Y@*ìX

Z#ÌÃð*zN*ðŠgc*ÄƒZÂZk»**xZôm,~
wzs{6,g3ŠH‰zN*ðZ}ÔzN*ð!ÔzN*ðÏz){X
ˆ~Z#6ðîg6,zN*ðÃT**ŠHÂZk»6ð**xÌ

(Zzg Retinol g3ŠH‰zN*ðZ}»6ð**xg¨**w)

(Ascorbic Acid zN*ðÏ»6ð**xZ$h½ð Gg,-ZŒ)
ìXïÐØ`
zN*ð!PzN*2»ù·ìXW`Zk

¹ (Vitamin B Complex) ù·ÃzN*ð!»!5Ó½ø F

Y@*ìXWJzN*2Ã!»!5Ó½ø F¤/z\~)áïHY@*ìX
zN*2Å.&pÒVCðYC�XøgZŸ

zN*2Ã¯äÐ‡ÜgLìÔZkaZ7½Zc*_5ÐöF$43ïGEH

(Å̂~�ÛZë™**7,@*ìXŠzu~p! Supplement)
tƒCì
z{¡ZzgºmZdwÆa¢zg~ƒD�

Deficiency ZzgŠ~p!t
Z¤/ÁlZg~ƒVÂ
ª¡Í-ö
GG

Z%Zn»!*)̄‘W�X Disease 

æ]Ôgź]Zzg]c*]Å§bzN*2Ì**xC
(ƒD�ªz{ Organic Compounds %·])

%·]�»g0Zzg;àgzXfgZ]Ðú0*D�X
§&øg~¡Æa"u¢zg~ZbZc*

(�XzN*2Zh¡4›úZzg Nutrients kc*])

J]ñrþ³Š8
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!*:VÅyz%#ÖÆaŠg»gƒD�XzN*2½ZðZâ
(Æa¢zg~ Metabolism ÆZ6à¿)wÐ!*²x

�XzN*2Ð…ÂZ**ð7QpÂZ**ðqÝ™äÆ
¿Æa§&¢zg~ƒD�XZyÆ´z{zN*2Ÿ
~‰Šzu}Zë»xÌZ�xŠï�XzN*2̀Z�»ú

(gzÈZzģ]æZf(,Jä~ Infection ªZ$¨½jè
EEIE)
çzyU*"$ƒñ�XzN*2¢Zzgw~9£Ò3ð EGV

(ÅŠN¸w™D�X Mucous Membranes)
zN*2Z¡!g3V»ìwgnp�XzN*2A-VZzgŠZÕV
Å»g~Zzg¢ïZzgWçZzgÓCðÅ4~~ÌæŠÇgU*"$
ƒD�XzN*2Åñ�ŠÏ~ÕzZápy»Z+A)é

E
EŠ

(ƒ@*ìX Clotting)
ÂZ**ðŠ¶zZákc*]‰]c*])»g1;àg�(Ô
=ƒð)Å5åFHk(Zzgæ])6,z9(Æ£«~§&
)zN*2(¹ÁlZg~Šg»gƒD�ZzgZy»Ñgn*]
Æ‚ByŠc*¾kc*]ªâMzER,"54ø GEH

(~ƒ@*ìX Micronutrients)
-ð£/lZgâMzc*B¤/Zx~ƒCìXzN*2

(Recommended ÅHg{lZgÃ-ð£/lZg
(RDA ÃWge~Z})  ÔDietary Allowances)

ë�X
øgZŸ¹‚g}zN*2»g7™YÔZÏa

…{gYfgZùª½ZÐzN*2ÃqÝ™**7,@*ìXZk¯
Essential 6,§&c*zN*2»ÑgÑiòc*¢zg~!©ðGOc*]ª

~ƒ@*ìX Nutrients 

zN*ðe~z{zZuzN*ðì&ZK̈ãŸ¯Y
ìXZK̈ã¢Îg`ÅÃúVÅæŠÐZkzN*ðÃ¯g
ìXZk¯6,‰âCÙ+zN*ðe~ÃzN*2Æi%}Ð
{g`™Æ;gñyÅ�~Ñ9Z™D�X

(§&øg}ŸÆa¢zg~Cñ 13 ¾{)
YD�XZy¾{zN*2~eggz~i5+k,zN*2�Â
†âzN*20*ã~i5+k,ƒD�XZŠZgÒ¬@¡

(WHO Ã) Word Health Organization )
Š}ÔzN*ð 1 äWJzN*2:zN*ðZ}ÔzN*ðÏÔzN*ð!
ZzgzN*ðe~Ô 12 g'#zyÔ*ÍÔ̄´ZŒÔzN*ð! 2!

ÅZq-Hg{lZgÃ**¦/k,ŒÛZgŠc*ìXZ¤/Hg{lZgÐt
zN*2ÁqÝGYNÂZ%ZnÑhƒD�XŠzu}
zN*2Å¶À˜7ƒCX

zN*2Æ”w»4§iáZiy½Z
(ZEw™**ìXáZiy½ZÆfg= Balanced Diet)

ëŠg»gzN*2ŠgCfgZùÐqÝ™Mh�X�ßvÁc*)
(qÝ™D�z{ Unbalanced Diet áZiy½Z)

zN*2Å¶»DgƒMh�X
½Z~zN*2ÅlZg»Z®g½ZðZbZZzg½Z»g™äZzgôp
gppÆ§hV6,ƒ@*ìX+ZyZzg½ZÃôp™äÆ‰
§hVÐŠN*2ŸùƒMh�XVwÆîg6,ezwÃ
0*×™äÐzN*ð!»!5Ó½ø F»ƒYD�X!-VÃ
ic*Š{ŠðäÔgLgL•}™äZzgåäÆa
ZEwHŠH0*ãNŠ¶Ð0*ã~i5+k,zN*2Ÿùƒ
YD�X]VÃ»^™ƒZ~îghŠ¶ÐzN*ðÏ
**»g{ƒY@*ìXW-$~=ƒðc*%Å¶Ðgz~i
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5+k,zN*2_.[7ƒ0*DX
zN*2ÃP½ZðZâ~)áï™ä»²zxìX

z**~â~zN*ðZ}ZzgzN*ðe~ÔgzK~P!»!5Ó½ø F

zN*2yZzgß;‡â;5ñYD�X

6666,,,,zzzzzzzzNNNN****ðððð::::
øg~½Z~‰Z,6ðZbZñ�ŠƒD��

&+Z]pŠzN*27ƒDpZyÐøgZŸzN*2»g™Y
(¹Y@*ìT Pro Vitamins ìXZyZâÃ6,zzN*2)

ÆaZgŠz~$+w§&Zzg7gz§&‰ZÖpZEw
KYD�X6,zzN*ðÅVwÆaPz”Ã7HYY

(ÐøgZŸzN*ð Beta Carotene ìX!N*Pz”)
Z}»g™YìXZ¤/ëZK½Z~zN*ð:BZzgÜs6,
zzN*ð„BÂøg~zN*ðÅ¢zg]7g~ƒ$ËìXZÏ

azN*ðZ}Å¢zg]7gZ™äÆaCÙ}ízZà
!c*VÔÇ̀Ô6ƒñQR,ÔñàZzg¥»ZEwÆìXZy
Zâ~6,zzN*ðZ}Ô!N*Pz”zZ�ÛlZg~0*c*Y@*ìX

(Å¢zg]R,êÃy Niac in Z,„*Í)
(**òZ�F,˜7g~™ŠêìX(,~W-$ Tryptophan)

~ñ�Š̀Z�PzN*2‰zN*ðÆ»g™D�X̀Z�Å
Y+$Ð»g™Š{zN*2Ã¾uJ-øgZŸJw™@*ìÔï
™äzZßVÆatZq-ÎZwìX

zzzzNNNN****2222ÆÆÆÆÁÁÁÁ””””wwwwÐÐÐÐZZZZ%%%%ZZZZnnnn::::
Z#ëzN*2Ô£/lZgÐÁqÝ™D�Â

‰Z%ZnÑhƒD�q§&Å¶ÐƒäzZá

¹ Vitamin Deficiency Diseases Z%Znª
(ë� Rickets Y@*ìX}ÎÇÅFg~&g?)

�”V~zN*ðe~Å¶ÐƒCìXzN*ðZ}Å¶Ð
W\VÅÓCðOW,ƒäÐŸùJ-ƒ$ËìXzN*ðÏ

(**ò%nƒ@*ìXZyZ%Zn Scurvy Å¶ÐZhz~)
Æ´z{zN*2Å¶ÐY0+ZgzV~»x™äÅ&¢A~
¶ÔZ7à¿~"‡°ÏÔ¢ÝyÔ$zg~ZzgPŠzu~
DtƒC�Xøg}o~PzN*2‰zN*ðZ}Ô
zN*ðe~¯´ZŒŠ}Zzgg'#zyÅ¶¬xìX

§&ÅiZZ+lZgÃðÃZ+{7àCÉPzN*2
!*<mgz~i5+k,§&ÅiZZ+lZgvyŠ{U*"$
ƒCìXVwÆîg6,zN*ðe~Åic*ŠCÐpy~y
(,|Y@*ìTÐ%!Ã6…Ôºz){ÜDc*]ƒC
�XŸ~§&ÅuÐic*Š{fí{Z0+zi~ÅqªÃ;†

(¹Y@*ìX Hyper Vitaminosis zN*ë‹)
gzc*0*ã~iƒäÅ&¢AÅ¯6,§&Ã

Šzi%zV~„HY@*ìX

ggggzzzz~~~~iiii5555++++kkkk,,,,§§§§&&&&
Fat (~iƒäzZázN*2Ã Fa t gz)

ªgz~i5+k,§&¹Y@* Soluble Vitamins 

ìXZki%}~eg§&zN*ðZ}ÔzN*ðe~ÔzN*ð
()áï�XZyzN*2 Vitamin ADEK Z~ZzgzN*ðÆ)

ÃŸ~_.[ƒäÆagzc*l!Šg»gƒCìX
gz~i5+k,zN*2PZë»xZ�xŠï�X

zN*ðZ}ÓCð!*<mÁgzÝ~ŠÚÆa¢zg~ìX

J]ñrþ³Š8
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ZkÆ´z{zN*ðZ}KãúVÃ¡qg‚rìXzN*ð
e~A-VÅ¢ïÆa¢zg~ìXZk»x~zN*2Z}
ZzgÆÌzN*ðe~»‚BŠï�XzN*ðZ~Zq-¤‰Üzg

(ìZzgŸ~ Antioxidant ZAWËe.$)âú‰âœ{

F%·]ÃyZ[ƒäÐX@*ìXZyºmgzwÆ
´z{gz~i5+k,§&¢Ô�zVÔNZzgZ¡!Âx
Ã¡qgnp�X

gz~i5+k,§&gz"½ZƒV~0*ñYD
�ZzgZy»Z+Cå

E
EEZ[=ƒðÅ§bƒ@*ìTÆa#Zª

J]ñrþ³Š8

(Fat Soluble Vitamins) ggggzzzz~~~~iiii5555++++kkkk,,,,§§§§&&&&
ffffggggZZZZùùùù ZZZZddddwwww 6666ðððð********xxxx zzzzNNNN****ðððð

gzŠZgMVÔŠzŠ|ZzgŠzŠ|Ð
ZâYZ&+}ÅigŠ~Ôgzâ„ÔCÙ~

)‰  !c*VÔigŠVZzgF,»gc*V
Ç̀Ô0*´ÔWxÔ—z(

ÓCð!*<mÁgzÝZzggZ]~ŠÚÔ
¢ZzgNÔ[ZzgZyZYÂxÅwÏ

9£Ò3ð EGVÅ¡Ô”VÅ›úZzgæZ¢š-ö
EG

¸]~ZŸ±ÆaŠg»gìX

(Retinol g¨**w)
6,zc*$+wzN*ð!N*

B e t a Pz”)
(Carotene

zzzzNNNN****ððððZZZZ}}}}
(Vitamin A)íííí

Îg`ÅÃúVÅæŠÐŸ¯©8
ìXTZzgTÆ®»%ÔZ&+}
ÅigŠ~æÔŠzŠ|Ôâ

yZzgÃ`gkÆZ+Cå
E

EEZ[Zzg4
ZEwÆaŠg»gìXŠZÕVZzg
A-VÅ¢ïÃ‡ìg‚rìX

5Ògö G9Zw
(Calciferol)

zzzzNNNN****ððððeeee~~~~
(Vitamin D)

m»C%‰Å6,ZÔ̂ÔÎc*ÎÔLÞÔ
%Ô[VÔ!*̀ZÔŠZB  Îg`í»

¤!gâú‰gzwg‚rìZzgÂ6~
ÂxÆaŠg»gìXŸ~Ñw
úVÃZ‰ƒäÐgzÂìX

IÃ9Zw
(Tocoferol)

zzzzNNNN****ððððZZZZ~~~~
(Vitamin E)íííí

CÙ~!c*VÔU*"$Z»kÔŠZBÔ0Ô
Z&+Z

pyÆ·ƒÃgz1Æ¿Æa
¢zg~ìX

Ã�Ãe÷
(Phylloquinones)

zzzzNNNN****ððððÆÆÆÆ
(Vitamin K)íííí

(Water Soluble Vitamin C) 0000****ãããã~~~~iiii5555++++kkkk,,,,zzzzNNNN****ððððÏÏÏÏ
m@*C½ZÐâpfìX!c*VÔ
F,»gc*VZzg@*i{F,˜V)WnÔZ%zŠÔ
ỖŸ{ÔQR,(Ô0*´ÔWßÔCÙ~%a

úVÃW:~�h}g‚rìXin
qï™ä~æŠZzģ]æZf~
ZŸ†™@*ìXW],yÆZ+Cå

E
EEZ[

~æŠ™@*ì

Zeg,-ZŒ
(Ascorbic Acid)

zzzzNNNN****ððððÏÏÏÏ
(Vitamin C)
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Å¢zg]ƒCìXpy~gz~i5+k,§& Bile 

ÅÃ6,z”Æ–g}ƒCì6
=ƒÇVÅƒC
ìX

øgZŸgz~i5+6,zN*2Ã®ZzgŠzu}
(~¦™Yì� Fat Tissues £â]6,

\A+ö
I

!*:V)
¢zg]7,ä6,»xWD�XZkaZ7Áz9ÐqÝH
YYìpgz~i5+k,§&ÅŸ~¦ƒðiZZ+
lZgvyŠ{ƒCìXgz~iƒäÅ&¢AÅ¯6,
+ZyÆŠzgZyZyzN*2Å¹ÁlZgŸùƒCìXgz

~iƒäzZázN*2ÔZyÆZdwZzgfgZùÃ].zw~
7HŠHìX

0000****ãããã~~~~iiii5555++++kkkk,,,,§§§§&&&&
W a t e r 0*ã~iƒäzZázN*2Ã

ª0*ã~i5+k,§&¹Y@* Soluble Vitamins 

ìXzN*ðÏZzgzN*ð!»!5Ó½ø F�PzN*2»ù·ìÔZk
i%}~)áï�X

J]ñrþ³Š8

0000****ãããã~~~~iiii5555++++kkkk,,,,zzzzNNNN****!!!!èèèè LLLLEEEE®®®®....ÞÞÞÞggggzzzz~~~~iiii5555++++kkkk,,,,zzzzNNNN****2222
gz~i5+k,

zN*ðZ}Ôe~ÔZ~ZzgÆ
0*ã~i5+k,

zN*ð!¤/z\ZzgzN*ðÏ
pppp!!!!

(~Z+Cå
E

EEZ[ƒ@*ìÔQ Lymph gzÆ‚B¬Å.ý)
py~í�X

¦ñpy~Z+Cå
E

EEZ[ƒ@*ìX ZZZZ++++CCCCåååå
EEEE

EEEE
EEEEZZZZ[[[[

(Absorption)íííí

~fí{eƒ@*ìX (Fatty Tissues) ®Zzg
\A+ö
I

!*:V e7ìX ffffíííí{{{{ZZZZ0000++++zzzz~~~~
(Storage)

py~ÃÆn6,z”Æ–g}Å¢zg]ƒCìX 0*ã~i5+k,ƒäÐW‚ãÆ
‚BvƒD�X

ŸŸŸŸ~~~~ÃÃÃÃ
(Transport)íííí

W‚ãÐZyZ`e7Ô¦™aYD�X 0*ã)%O[(Æfg=W‚ãÐ
(X 12 ZyZ`ƒ@*ì)Z]4o-ö

GIEzN*ð!
ZZZZyyyyZZZZ`̀̀̀

(Excertion)íííí

Ÿ~ic*Š{lZg¦ƒ™vyà$ËìX e7ìX iiiicccc****ŠŠŠŠCCCC
(Toxicity)

ic*Š{z9Ð1YYì
Zy»Ÿ~fí{egLìX ½ãCÙŠyc*ÁzMÐ¢87,@*ìX ¢¢¢¢zzzzgggg]]]]
(Requirement)
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0*ã~ïƒäÅp!Æ:LtzN*2W‚ãÐ
_.[ƒYD�ZzgŸ~ZyÅÃW‚yƒCìXŸZy
zN*2Ã¦7™YXiZZ+lZg%O[Æfg={g`ƒYC

ìXåäÆZ§hVÐÌ0*ã~i5+k,zN*2
ŸùƒMh�XZkaìwǵ7,@*ì
½ZÅ»g~Æ
ŠzgZy0*ã~i5+k,zN*2Ÿù:ƒYNX0*ã~i5+k,

(e7ƒ@*Zzg 12 zN*2»Ÿ~fí{™**)ÎZñzN*ð!

J]ñrþ³Š8

(Water Soluble B Complex Vitamins) 0000****ãããã~~~~iiii5555++++kkkk,,,,!!!!¤¤¤¤////zzzz\\\\§§§§&&&&
ffffggggZZZZùùùù ZZZZddddwwww 6666ðððð********xxxx zzzzNNNN****ðððð

PÔ‚"$Z**`Ôgc*]ÔŠZBÔ
¦VÔÍ“Ô0

½ZÐÂZ**ðqÝ™äÔ̄ÔNZzgZ¡!
ÂxÅ4»g™ŠÏZzg›úÆnŠg»gìX

Š}
(Thiamine)

1 zzzzNNNN****ðððð!!!!
  (Vitamin B1)

ŠzŠ|ZzgŠzŠ|ÐZâYÔZ&+}Å
C~ÔCÙ~!c*VÔ!*ŠZxÔ½ª
æzx

½ZÐÂZ**ðqÝ™äZzg¢ZzgW\VÆ
!*:VÅ%#ÖZzg›ú~ZëgzwZŠZ™@*

ìX

g'#zy
(Riboflavin)

2 zzzzNNNN****ðððð!!!!
(Vitamin B2)

PÔ‚"$Z**`ÔŠZBÔ¦VÔ
Í“ÔZ&+ZÔT

½ZÐÂZ**ðqÝ™äÔ›zúÔpy
Ã«Zw6,‡10*äZzgNZzgZ¡!Âx
Æn¢zg~ìX

*Í
(Niacin)

3 zzzzNNNN****ðððð!!!!
(Vitamin B3)

PÔ‚"$Z»kÔŠZBÔ¦VÔ
Í“ÔTÔZ&+Z

ÆnŠg»g (Metabolism) ½ZÆZ6!
ìX

àI\ZŒ 5 zzzzNNNN****ðððð!!!!
(Vitamin B5)

PÔ‚"$Z»kÔŠZBÔ¦VÔ
!c*VÔÍ“ÔZ&+ZÔŠzŠ|

æ]Æ4ZEwÔÑwúVÅ»g~Zzg
Z¡!ZzgæZ¢š-ö

EGÂxÆnŠg»gìX
0*],~eZ±jèE

(Pyridoxine)

6 zzzzNNNN****ðððð!!!!
(Vitamin B6)

‚"$Z**`ÔŠZBÔ½)æzx(Ô
gc*]ÔZ&+}ÅigŠ~Ô0

æ]Zzg=ƒðÆZ6!Ô›zúZzgZ¡!
g3VÆ÷~ZëgzwZŠZ™@*ìX

!*ÇH
(Biotin)

7 zzzzNNNN****ðððð!!!!
(Vitamin B7)

PÔCÙ~!c*VÔ¦VÔŠZBÔ
‚"$Z**`Ô0ÔZ&+Z

67Í/õ
E

G{m™Ñw7Í/õ
E

G»g™äZzgÜÆ
ŠzgZyÕ÷ÐvÆn¯´ZŒÅ
¢zg]7,CìX

¯´ZŒ
( F o l i c

Acid)

9 zzzzNNNN****ðððð!!!!
(Vitamin B9)

Üs§»CfgZù:ŠzŠ|ÔZ&+ZÔ
Í“ÔTX

¯´ZŒÆ‚B¬zyZzg½ZÆZ6!~
æŠ™@*ìX

Ã!*Ñ} 12 zzzzNNNN****ðððð!!!!
(Vitamin B12)
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Zk¯6,ZyzN*2ÃÁzMÐc*CÙŠyqÝ™ä»ZÈx™**
7,@*ìXgzZzg0*ã~i5+k,zN*2Æ�ÛtÃ].zw~
zZãHŠHìX

-VÂ0*ã~i5+k,zN*2FZë»xZ�xŠï�
p½ZÐÂZ**ðqÝ™ä~Zy».e$Zëgzwƒ@*

3 g'#zyÔzN*ð! 2 Š}ÔzN*ð! 1 ìXzN*ð!
!*ÇH½ZÐ 7 àI\ZŒZzgzN*ð! 5 *ÍÔzN*ð!

Coenzymes ÂZ**ðqÝ™äÆ¿~zfeZzg
»gzwSD�X

6 Z�F,ÚZzge~Z+Z}»g™ä~zN*ð!
Ã!*Ñ} 12 ¯´ZŒZzgzN*ð! 9 0*],~eZ±jèEÔzN*ð!

çzyƒD�XÐæ]Å»g~ZzgúVÅ„e
ƒCìX
0*ã~i5+k,Zq-ZëzN*ðZeg,-ZŒ)zN*ðÏ(Ì

6,z”¯@*ìXt6,z” (**ò Collagen å) ì�¯
úVÃ�h}gppZzgi¿VÃqïƒä~æŠŠêìX

ZÒÉå„zN*ð!»!5Ó½ø FZzgzN*ðÏÃ
ZôÅ¡‡ìgppÅ+MÐZEwHY@*ìX0*ã~
i5+k,ZzN*2ÔZyÆZdwZzgfgZùÃÔ,]6,Šz
].zßV~7HŠHìX

J]ñrþ³Š8

ŒŒŒŒÛÛÛÛWWWWyyyy»»»»ddddZZZZqqqq©©©©
(Simply ŒÛWyçŠ‹äŒÛWyÃdZ0+ZiÐZzgW‚y§jÐŒäÆnÕŒÛWy

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm,™r#Å-k[Mm Quran) 

4ÆƒD�XW\yÆ„ÜsŠzŠiÔLÌÔ 35-40 6,ŠzñR\ßeGYD��n
ËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh�XnŠñ‰-k[Å5ë LEÃ

Æ¶KyÃÌ›™Š,XZk (Bell) ™,ZzgQp (Touch) ?›   Åw™Qk6,
§bZ#Ì*zi+-R\ßeƒÇW\Ã

$4o-
÷ GGEWYñÇ@*
W\ŠNÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0

6,Z~é™Mh�c*ZLZzgZLàÆ**xÆ‚B maparvaiz@gmail.com ÎZÑ]
6,zZFZx$™Mh�X̄y:™,XâZilƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{Æ 8506011070 

ÃŠñYNÐXÎZÑ]ŒÛWyÆÜsQk8zõ OÐ0ƒVT6,Qkâ{ (Saturday) Wy~‹
WƒðƒX

You Tube Link : 

https://www.youtube.com/c/MohammadAslamParvaiz/playlists
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½Zq-Z(gzZVŠgc*ìT~CÙ{~-$6
Ãc*]ÆŠJg})áïƒDgT�X½gzZî§i
»g6,¿cZg�»**x7ìÉ¥Å

,ÅyZzgçÑ}ÆIh+{ZîZgÃ
gŠc*)gŠ§jÐ”V~gzZ`Š¶»
**x½ìXZjwgŠ½Æ”w»ƒ

Ð(,Z%œ/ƒ@*ìXt%Šx‚i~»Zq-Z(
ZŠZg{ì˜V”VÅ¡~&6VÅ
›zúYZzgŠÆfgZùåñ�ŠgT
�X-VÂZjw»7gZâjwaÅ,Åy~æŠÇgƒ@*
ìp¯kgzxÃZq-{mZÌqÝì˜V½zF,šM
Æik,ZW,¥Åf6›zúYÅãCŠ,Z2ZgÅYC�ÉZy
&6VÃ�ÛzrZzg6,zZyÌ¯kgzx~„qÝƒ@*
ìX¯kgzx~„¥çÑC_“Æ¤/H�ZzgZy

~iâäÆ£/»çVÅŠÅZqÌ¯kgzx~
„aZÅYCìX!*r»CÙ7ŠZZÐZŠ~w»qïƒ@*ì

ZkÆYßVÅíÔ]V»ŸBZzg‚tz
‡#ÖmÆŠzu}7ŠzVÐ].ZÇ:
ƒD�Xâà7ŠzVÅ¡]»{mìw
gnpƒñZyÅ¼Z“ZzgŠZ|#z
6,ŠZ|#ÆnZyÅ¡]Ðé3ä
zZáúZïÃZŒ§jÐ',zñ»gÑD
ƒñmÅp[ßgCZzgŠÌ~ZŸ†™@*

ìX�ÛzâÅó{~Zq-Z*ŠÅwÌZq-!*½yzâàÅ
ì�¡]Æ_.¥Å&6VÃ²z`ŠêìXT
§bCÙ7ŠZVYwZzgZCfZB].ZÇ:g‚rìZÏ§b
¯kgzx~CÙ¤̈DZÐZŠ~&6V»qïƒ@*ìXCÙ
aÅf6Z¦ZŠz&¢AŠzu}”VÐ].ZÇ:ƒC

J]ñrþ³Š8

¯k~Z*Š»',@*îZzgZ0+Z¯W

Ãgzt¤CÙÔ©gW!*Š

ZZZZjjjjwwwwggggŠŠŠŠ½½½½ÆÆÆÆ””””wwww»»»»ƒƒƒƒÐÐÐÐ
((((,,,,ZZZZ%%%%œœœœ////ƒƒƒƒ@@@@****ììììXXXXtttt%%%%ŠŠŠŠxxxx‚‚‚‚iiii~~~~»»»»
ZZZZqqqq----ZZZZ((((ZZZZŠŠŠŠZZZZgggg{{{{ìììì˜̃̃̃VVVV””””VVVVÅÅÅÅ¡¡¡¡~~~~

&&&&6666VVVVÅÅÅÅ››››zzzzúúúúYYYYZZZZzzzzggggŠŠŠŠÆÆÆÆ
ffffggggZZZZùùùùååååññññ����ŠŠŠŠggggTTTT����XXXX
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ìXZq-!*¾wZ*Š”VÅZÐZŠe$»Z"Zx™Dƒñ:
ÜsZyÆf6zZõ!gD**]Ã7ÃgnpƒñD+g+
§i»gzäzZ(g™@*ìÉ”VÅ¡]Æ_.ZyÅ
gÉðzgÚ~Æ�ÛZøZ�xŠêìX

Z*ŠÅZW,5+k,~»ŠZgzæZgFúZï6,«ìXX~
Z*Š»)á¤/ŠzVÐ',@*îZzgZ0+Z¯WÃ{mZÌqÝ

ìXZõ[ZzgŠgkzD+göÅ»x!»
¦JmZ*ŠÆ§i¿)',@*î(Zzg„z
ïÐ%1oƒ@*ìX‰Z‚E+{¯kgzx
~',@*îZzg¤‰Ü%gÆ.Þ6,ZLD+g+
Û[6,!*W‚ã6,Š{eZ%~»x[
ƒYD�XZ‚E+{ÅY+$Ð¯kgzx
~¥ÅpÙÃÅpǵc*ZyÃplgpp»ÃtÎŠq7ƒ@*
ìXZ‚E+{¥Æ¡~»çVZzgf6&6VÃæÃgO
ZyÐŠz*:',@*îÌgzZVgÇpZLz‡gZzgD+g+
£œÃLÌêzb:ƒäŠ,X¥ÃZLDÐt
™äzZÑZ*ŠŠZEîg6,ZyÆŠßV~y™©8ìZ#

zzô̧�ÛZë™äzZáZ*ŠÅwZq-�™Zzg¸&+Å
ƒ™g{YCìXZ*ŠÆ'×Z`~.Æ‚B‚$k5Àö

JIGY»0*c*
Y**Ì"u¢zg~ìXZ*ŠÆ',@*î~z‡gÆ‚B›

Zzg.ÌƒXZ*ŠZLf6œgzZCZ[6,å‡1
gÇX_.!*]ÆZÖg~ZôoÐ»xáXZLmm}
6ZzgZëŠ'×ZYÃªCÙ:™}XZ*ŠÆyZ[',@*î»”V6,
¹',ZZW,%A$ƒ@*ìZzgaZ*ŠÅ̂ŠN™„½Ð
eƒYD�X¿UZ‚E+{ZL',@*î~ÂZiy',ŒÛZggOX

$+'×ZYZzgmmZ6Z¤/Z*ŠÆ'×Z`~0*c*ÌYñA$Ì
z{¡ZKZq-ZŠÌÃÒÐZLyZ[',@*îZzgj,Œ
§i¿6,‡10*Mh�XZK6,.ãÔZëŠ'×ZYZzgmm}6
6,ñz·Zzg.»Zq-plú6,Š{@*yŠ,XZ*ŠZ¤/ZK
$+'×ZYZzgZ966,‡170*ñÇA$”VÆf~V6,Zk

Æ¹yZ[ZW,Z]%A$ƒVÐZzga
GÂH¯kgzx~PCk™ä'
ÐX
Z*Š»yZ[',@*îZzg§i¿”VÆn
6,.ã»!*)̄0Y@*ìXZ,âjw~
z{$6,Âz%Ãi™äÆOñZ*ŠÆ

Ðz¾d$',@*î6,Š·yŠ¶”�X$+'×ZYÔ$+×~
ZzgyZ[',@*î»hZyZzgñz·Z*ŠÅ,~0*ñYä
zZáz{ZdZz™s��¥6,¡qZW,Z]%A$™D
�XZ4Zz™sÅ$+zªZ*Š”VÆŠw~ååÆ
nôpƒY@*ìXZ*ŠÂ[Æfg)7ÉZK,

Æfg)¥~¡qÃc*]Ã�ÛzrŠêìX¥Ã»!
¥â]7ÉZ*ŠÅ,%ú[™CìXZ*ŠZK

,Æfg=ñW,D+göÃe¯@*ìX¥»!ÎZÑ]»
7ÉZ*ŠÆ§i¿Zzg',@*î»�Z[Šï�X°x
',ŠZ“Ô”VÅ!*ÂVÃ‡&ÿEL¨g:'c*Q"ñ~Ð

Ô(Short-temperedness) %®)™**Ô¢uƒY**
àc*euÐoÔZyÃÚw•Šbc*ZYsgxÔ¯k

J]ñrþ³Š8

¥¥¥¥ÃÃÃÃZZZZLLLLDDDDÐÐÐÐtttt™™™™ääääzzzzZZZZÑÑÑÑ
ZZZZ****ŠŠŠŠŠŠŠŠZZZZEEEEîîîîgggg6666,,,,ZZZZyyyyÆÆÆÆŠŠŠŠßßßßVVVV~~~~yyyy™™™™

©©©©8888ììììZZZZ####



zzzzzzzz̧̧̧̧ôôôô����ÛÛÛÛZZZZëëëë™™™™ääää
zzzzZZZZááááZZZZ****ŠŠŠŠÅÅÅÅwwwwZZZZqqqq----����™™™™ZZZZzzzzgggg

¸̧̧̧&&&&++++ÅÅÅÅƒƒƒƒ™™™™gggg{{{{YYYYCCCCììììXXXX
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gzx~!*g!*gZŠOÐZŠÕoZzgQDgxz){Z‚E+{~
',@*îZzg§i¿Å0*ðYäzZà¬xyZÒV�X

ŠgkzD+gö„7ÉCÙ»x!~¤{Õi»¿
Š4ƒ@*ìX»x[Zõ[ZzgñW,ŠgkzD+gö~ÌÕ

iZÌÅqïƒCìX¯kgzxÆñW,
ZOxzZ¾ZxÃñW,D+göZzg»x[Zõ[
ÅŠ?¹ŠHìXÕiÆik,ZW,Z*Š
¯kgzx6,‡1ZzgNzw‡ìgpp~»x[
ƒ@*ìX¯kgzxZKÓxF,.RVÔgzÞZzg
)bÅzzÐZÐZŠ~wg‚rìXÓx
âCÙ+½z;]»Zk!*]6,Z·tì
¥ZLZ*ŠÆ
',@*îÔWÔÜz',pZ„Æ§hVÐgZ„îg6,c*
šzZôOW,ƒD�XZ*ŠÅZÏZW,5+k,~ÅzzÐŠgkz
D+göZzg½zF,šMÅZ˜b~ZÐLL—»[óó¹ŠH
ìXŠgkzD+göZzgZõ[~Z*ŠÆ',@*îÔZ0+ZiWÔ
]kÔzäsZzgÜz',pZ„Æîg§hVÃ{m
ZÌqÝìX¯kgzx~D+g+u¤/ñVÆŠzgZy
Z*Š»Zo¿zgŠ¿ÔñW,Z0+Zi~$ÅD+göÔ{m

¥â]ÅF,−ÆaÎZÑ]ÔZ~xzƒÐ»x¢8Ô#ï
)®)Æ1Í6ÃŠzg™äÆnf'×ZbÐ»x¢8
@*
¥Z*ŠÐ!*]’AZzgÎZÑ]™ä~E+&+[Zzg
@*ï»Dg:ƒä0*NtZ,ÁÜ�XÃZ*ŠZC™¯k
gzxÅ@*|Ã�ÛzrZzgZõ[Ã²z`«™YìXZÒZ‚E+{

¥â]ÅF,−ZzḡkgzxÆÄz°~!*]’AÆ{
Ð**WÙƒäÆzzÐ**»xƒYD�X

!*]’AZzgZ0+Z¯WÅ9yZçVÅzzŠg`fs
)bƒD�:

Z‚E+{Af‚Æâ´:ƒVÂ¥Æ)bÃ (1)

ZyÆÃ̀Ð7ŠN0*D�TÅzzÐñW,�x
g‚ãZzg@*wéaZ™ä~**»xƒYD�X

¥Å!*ÂV6,Š·y7Šïc*QZyÅ!*ÂVÅ (2)

%®)~°x',ŠZ“»bCÙ{™ä̂�X
¥Æ–qzZÃc*]ÃJw™ä (3)

~'×ZØÐ»xfe�c*Q@*ïÐ»x
fe�TÅzzÐ�xg‚ã~**»x
ƒYD�ZzgW@*|Ð¬g~ƒYCìX
¥ÐWÆz‰ÜZyÅ!*ÂV6,Š·yZzgÂz7 (4)

Šï�ZyÅ!*ÂVÃ"ŠàÐFg�TÅzzÐa
Î!�
ZyÅWZ*ŠÆnËZÌÅqï7ì
X”VÅj,(ËƒCìZzgz{Z*ŠÐ!*]™äÐ¤/m,
™ä”�X

qgzfŝzm,6,¿™DƒñZ‚E+{ZL¯kgzx
Æ§i¿Ô!*b¬ïZzgW~4~aZ™Mh�X¯k
gzxÅu¤/ñVÃ™ZzgñW,Z0+Zi~Z�xŠ}Mh�X

¥ÅËÌ**»ò6,**Ih+{ÔŠwWiZgZzgj,Œ (1)

û}Ð¤/m,™,Xj,ŒtL}¥Å³]ÑÃ
êzbÔj+VÃ-™Šï�TÆ',}ZW,Z]Zõ[
6,Ì%A$ƒD�X

¥Æ)bÅ^ŠgZ:%®)Ãe¯NXF (2) 

ñ́V6,ŠÚ~Wc*ì
Z‚E+{ä¥ÆZÖgÃc*Â‡&ÿEL

Âz7Œc*QZyÅ%®)~ÇŠp7Š3ðX

J]ñrþ³Š8

ZZZZ****ŠŠŠŠZZZZ¤¤¤¤////ZZZZKKKK$$$$++++''''××××ZZZZYYYYZZZZzzzzggggZZZZ99996666
6666,,,,‡‡‡‡111177770000****ññññÇÇÇÇAAAA$$$$””””VVVVÆÆÆÆ
ffff~~~~VVVV6666,,,,ZZZZkkkkÆÆÆÆ¹¹¹¹yyyyZZZZ[[[[
ZZZZWWWW,,,,ZZZZ]]]]%%%%AAAA$$$$ƒƒƒƒVVVVÐÐÐÐ



¥Ã',}ZzgyZ[ZØ[Zzg**ñVÐågäÐ (3)

È¢zg~ìXŠzu}”VÆ‚tZy6,W™äÐ!*i
g�XZ*Š»Z0+Zi•¥Zzg¿$Wö:ƒX”VÅ³]

Ñ»CÙqwÒpg3YñXZ*Š»×:Zzg1Š{',@*î
Z*Š)á¤/ŠÆgº6,Wg~»»x™@*ìX

¥Æ‚tZL‚¶Z‚E+{ZzgŠvßÍVÆ (4)

0—L}!*i}Ð¤/m,™,XaúẐÜz}òÐ
"̧gT�Zzg#ï)®)~•‰ÓVÃŠvZ‚E+{c*
ßÍVÆ‚tŠCÙZD�TÅzzÐqÑ]Š}ÃZzgZF
ƒYD�X(âjwÃJvy(ìX

ŠgkzD+gö~�lzzß!Ô!V»Z‹ZsÔpl (5)

'×ZYÔ¤ÏZzgO-$Ôf'×Zbz){ZÖgÆZ,zg�
�¥Æ_."ÔØtZzgZ$tÃ�ÛzrŠï�XZ*ŠÆt
Zz™sQÐ¥~Ih+{Zzg=w¯Šï�X

#ï)®)~z‰Ü6,qXCÙqw~@*íÐ (6)

ƒXZ¤/qÑ]W\ÃL¯kgzx~z‰Ü6,q¢~Ð!*i
ÌgOA$¥Ã@*íÐîÅZ:qŠ,ZzgZ¹ZK
q¢~J-Ëu¤/ò~'wg�ÅzZã@Zc*]Ì
àŠ,X

¥ÃZyÆ**xá™#¥™äÐZ*ŠZzg (7)

)á¤/Š~—gzZ*LƒD�XZ*ŠZ#¥ÃZyÆ**x
Ð#¥™DƒñÃð�xc*@Ze$!*ëà@*ìA$¥
Zk@Ze$Ã—�xÐ̈™DƒñÂzŠï�XZ‚E+{

åÓx¥Æ**xc*ŠgÇZzgZyÃZyÆ9**xÐåg,X
¿WŠyÅÓx**ÍZg!*ÂVÔc*ŠzVZzgzZu]Ã: (8)

1eZw™CÙ6Šy»�lzßáZzgpÙÐZLw

™,XCÙŠyÃ¦/Ş̌yÐ4¯äÅÃÒ™,X
åZLD+g+ZzgZOòZñg~„Z‡: (9)

g�X¥Ð„zïÆaz‰ÜïB@*
¥~ZOŠÅ
cbwÅYnZzg¥Ck™,
Zy»Z*ŠZyÅ¢zg]
Æz‰Üåñ�ŠgLìX

Z*ŠÆD+g+Š!*]Ô',@*îÔZ0+ZiWz){6,¥Æ
Zõ[»ŠZgzæZgƒ@*ìXŠgZÝ½Z*ŠÆD+g+Š!*]
Zzg¥ÆZõ!Š!*]»ŠzuZ**xìXŠgkzD+göÅ@*|
ZzgZõ[Å»x!»Z*ŠÅ,6,Z®gƒ@*ìXD+gö
Zkz‰Ü„ñW,Zzg»x[ƒCìZ#Z*Š¥ÃOW,™ä
~»x[ƒ@*ìX&D+göZq-lk&ìZzgZk~
**xZzg¾wqÝ™äÆnpŠÃDÆ«g~¾‡[™**
¢zg~ìXZLcÐŠpgppzZáZ‚E+{„Šgkz
D+gö~»x!qÝ™D�XZq-Šc*-$ŠZgZzg�Ûn
ÙkZ*ŠŠgkzD+göÃ¡Zq-â™~c*»x™™Z�x7Šê
ÉŠgkzD+göZkÅi0+Ï»ÑZzgÃgƒ@*ìXŠgkz
D+göÅ)ZÃŠe$~&ÐZ‚E+{Å°xŠpÌZq-
ZëzzìXD+göÃŠN¯ä~Z*ŠÅŠw¿,»
(,ZŠ4ƒ@*ìXZq-ÑëZ*Š„ZL)á¤/ŠzVÅ&6VÃ
°Š}YìXZ‚E+{Æa¥Å½zF,šMÐ¬ZK

½zF,šMZzĝfZ]6,Âz%Ãi™äÅZ”¢zg]ìX
pŠ~Å6,zglzF,šM?ìņ̃s

_{u~aZƒW>!Îi

ZDw
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J]ñrþ³Š8
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½Z~0*ñYäzZá½ZðZbZYZzg½Zá¹Zë
�XZÏÆ‚B½Z»g8-ÔZk»fZBZzgZkÅíÌZë
�X

½½½½ZZZZÅÅÅÅ̂̂̂̂::::
ZÒ½ZNª]Å!*]ì
øg}ŸÆË:

Ë�Ðx/�XZkÐÌic*Š{ª]Å!*]tì

z{ZÏ�ÆnÆÌ�‰QR,Ô™ÞÔñÔÂLÔZyz^Ô
!*ŠZxÔ»�z){XQR,ZzgÂLŠwÐx/�ÉQR,»Z0+gzy
ÂƒÉŠw„Å§bìXÂLZzgQR,Z%Zn»c¹

Æ�X™ÞÔÅ5Ò0î EEÐMPìXëY…�
™Þ;L
Zzgfc*$Œ4ø EGcÆìXZB(,~WÕVÐx/ìZzg(,~
WÕV)¸ßy(ÆZ%Zn~ÆìXñn{Ðx¹

g‚rìt;Lc¹„ÆìXZ**gÆŠZäÔuc
fgZ]‰ƒD�tpyÅ¶~)á°�X�®ÐM

PìÔt®ÆZ%Zn~ÆìXÇ̀»Z0+gãz6,Š{
_5½0î IEG6ìÔÇ̀k~yìX

½½½½ZZZZÆÆÆÆgggg8888----::::
¼]VÔ!-VÆ½ÔÍŠ}ZzgÕ@Æg8-

ZƒD�Xp¼ÆÍŠ}Ô½ZzgœVÆg8-
7VƒD�XZygùV~Šg]Å(,~�~ÕìX
qÑèÐVÆZdwZZ�XÐV~0*ñYä
zZá6ðZbZYÌZƒD�XZyÐVÆ6ðZbZY
~Ìg*ìX

J]ñrþ³Š8

½ZZzgQ›p~

eZËZ1¤̈Z»g~Ô'gZ»
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½ZîVÆg8-ºk6ðZbZYÅzzÐƒD
�‰
ÑwXÑV6XQR,ÔÂLÔZùgÔZ7ZÛ~ÔÈg)Já(
¨Ô**g XPzUCàkÔJ¾XÇ̀Vn{ÔâtLß

Zzg²=çXHZz){X
!:³gz…ZzgCHX',zÃàÔ',ËÔ™x²ÔZ4Zî^Ô0*´
»áÔíÅ¸Yz){X

ÚXY*ÔZ&4-�ð GEG
‚&4è

JEEÔÃr‚&4è
JEEÔgC‚&4è

JEEXÚÛ~Ô
z

({XZ&4-�ð GEG
‚&4è

JEEZ&4-�ð GEG
‚ð+z){X({LÞÔ({ezwÔ

({¡Ô({æzxX
CXZÇX¡

½½½½ZZZZððððggggùùùùVVVVÆÆÆǢ̄̄̄ZZZZZZZZ++++::::
ÑwXÑV6XZAW±k5åGH.$ÔŠÃ¦¸]Ã¢o™@* 

ìXZ%Zn»Zzgã)¬îyZzg6,zÃ(~ÆìX
¨Ô**g XPzUCàkXÓCðZzgŠÃ¦¸]Ã¢o 

™D�XzgxŠzg™D�ZzgZAÙsìXfc*$Œ4ø EG

~Æ�X
!g8-X³gz…)'PÔZAZ+B5ë GEEYÔ$+1Šzg™@*ì( 

ÔCHŸÐ½Zð\.3ïGOGÃ{g`™@*ìXŸÅ$+1Šzg™@*
ìX̧]ŠêìÔZ%Zn»ÔãZzg¤6,bcÆìX

ÚXY*XZ&4-�ð GEG
‚&4è

JEEÔÔÃr‚&4è
JEEÔgC‚&4è

JEEX 

Z+A)é
E

EŠpyÔãZzgZ%Zn»ÆnÆìXk~Šâr

ìÔziyÁ™@*ìZzg̀Z�¿ì
({g8-XZ&4-�ð GEG

‚&4è
JEEX 

gùV~ñ�ŠZAW±k5åGH.$Zzg#zbà 

c*ŠŠZ“Zzģ]ZŠgZuÃ4™D�ÔŠârÃDÙZwÐ
XD�X

CXZÇXZAÙsÔZAzZ],wìZzgŠÃð 

¸]Ã¢o™@*ìXl!Zzg¤6,bÁ™@*ìX
gùVÐ½ZÅY+$gÉƒCìX ½Zð 

ZyǢZZ+gùV Z¤/Zq-„½Z~Fg8-ñ�ŠƒVÂ 

ZzgZk~ñ�½ZðZbZYÆ_.ƒD�X
6,¶ 7ŠzVÆàVÔazVZzg]V)ÂLÔ**šC( 

¶¶KyƒD�XtLLÅ54-ö GEH−óóBD��¿w»»x
Z�xŠï�X

½½½½ZZZZÅÅÅÅíííí::::
Zk»Zë»x½ZÅY+$gÉŠÑ**ìX½ZÅí

Z3WzgìXŠgCí~\iÔ¡Ô˜VÔâtÔ7ŠÜÔ
ŠZgìZzg!Øz){)áï�X¡¦í½Z~5ðYC

ì‰7ŠÜÔß8-Ôz8Z„ñIz){X½ZÅ»g~Æ
ŠzgZyZàzZàí~Í“Ô»°z){)áï�X]V~

                zzÑN*báî&+0*ñYD�XÐíZÀì‰
       (Hexenyl 2-methyl butyrat ÂLX)

(Ethyl butyrate Z'kZzg7Z7ZÛ~)

J]ñrþ³Š8
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(Limonene Vn{)
(isoamyl acetate ñÔ**šC)

(limonene ˜V)
(Menthyl acetate 7ŠÜ)

Eucalyptol, terpenes, and !Ø)
(methyleugenol

( Eugenol Ç)
(Lactone **gs)

ííííÆÆÆǢ̄̄̄ZZZZZZZZ++++::::
ziyÁ™@* Hexenyl 2-methyl butyrat

ìÔŠZÕVZzgfc*$Œ4ø EGcÆìX
k~ŠârZzge6,c~ÆìX Ethyl butyrate    

ZAW±k5åGH.$ÔZAzZ],wZzgŠgŠÁ™@*ìX limonene

ŠZÕVÆŠgŠÔÂxwZzgZ‰x  methyleugenol

~ÆìX
½Z~pÒÆîg6,ZEwHY@*ìX Eugenol

½Z~pÒÆîg6,ZEwHY@*ìX Lactone

½½½½ZZZZ»»»»ffffZZZZBBBB
\ÔÛÔš/zZÔØZzgZâòXt0*õZëfZH�X
ÛX»g1;àgf$
š/zZXÃÅy

(quinine, caffeine, and strychnine)

\XZzg45ë
Y

GEZ$hå GLH

ØX‚«
ZâòXÍ“»fZB

½½½½ZZZZððððpppp~~~~::::
Šg]äCÙq»Zq-Z0+Zi{Hg™g3ìXZÏÚ

ÐqzVÅ¯z^Ôg8-ÔíZzgfZBìXCÙ́ºÆ
ßÍVcZkäz,„VZzg½ZNaZÅ�Xt
Z%s}.ZðŠg]6,Š?ìXZq-„½Z)!~ZzgV
z){(ÃZZßÍVcZgùV~aZHìXezw

}CÔÑwÔÈgZÔ̄ZÂ}({ƒ@*ìXZÏ§bñ
CÙZ)™(Ô¨ÔÑwZzgÈgZƒ@*ìXF,1i{({)e&4ið GEu(Ô
ÑwÔ¨ÔZzgfÔC)ÍŠZ(ƒ@*ìXZ'k¨zg†!
g8-)ÍŠZ(»ƒ@*ìXZÏ§bZzgÌFVZzg!c*VZ
gùVÅƒC�ZzgZyÆfZHÌZƒD�XŠgZÝ
tz;VÆßÍVÆn4ZzgÆƒD�XZÏ§b¼
V}aZƒD�Zzg¼}Xtz;VÅW[zƒZ
6,¢zg«ì1Šg]ŠgZÝZyÅ¢zgc*]Æ_.
aZ™CìX

ZK̈ãu“~p[Ðp[F,Å[ìXZkÆ
¨gz„»¿ZÐuÐá̂7ŠêZzgÇÅ—6,zZi~
ZÐ6˜âVÅ§™ZCìX74545ë EGEGHZb8-äî]
ZzgŠ!*]Æ6!*[zZG�X½ZîVÆg8-Ô^
ZzgfZH~p~ÅˆìXt$¨45é GG

GEM‚³7gÄì�
ÃZ+{qìXZkÐic*Š{Zzg4½ZáÆ´z{¯]Ì

J]ñrþ³Š8
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ZhAÏX(,fƒðW!*Š~Æ»çVÃ7gZ™@*ƒZ74545ë EGEGH

Zb8-!~ÐWÐ(,kYg;ìXgZðÔ¾kZzgÎc*ÎÃ
74545ë EGEGHZb8-ÐpsHŠHìXezwÔ!¹é OÔWßÔQR,Ô

(GM brinjal OÑ%ÔÆÓZzgÈgåñedàz)
z){6,Š/HY[ìX74545ë EGEGHZb8-Ð{Z7ZÛ~Ô

)VÆ‚B3ñYäzZá!»gGY`�X
‚0ZV²QR,»g™gì�)',Zi~‚0ZV(X
Z(ÂL)Zg<(�',Zî)ÐôpgìZzg�)g+

Fusarium 1(�g8-Z3^ÐôpgìZzgZ(ñ�
**ò%nÐôpgì»gGY`�XŠg]ä wilt 

½ZÆfZH~¯ZZ+gÇ�X™YÅš/zZ?ØÔ˜VZzg
Z7ZÛ~Å‰kZzguÅ‹k„ZkÅ{¤ìXZÏ
§b½ZðpÒ:ÜsZK̈âVÉŠv‘‡]Zzgâjwc

ÌÆì‰!ØXZk~p~HÆì?HZkÆ
v**]7�?ëZy™D�t½Zðp´VŠgC
Âx~æZì:ƒVÔt‚g~[Zzgî]ÆxZ]
ZK̈+McÆƒVX

����ZZZZbbbb8888----ÆÆÆǢ̄̄̄ZZZZZZZZ++++::::
aZzZgZhƒCìX 

Q}chzVÐôpƒC�X 

½ZáZhqÝƒCìX 

*fZBqÝƒ@*ìX
(‚[z){ôp�X GMO animal ³Zã½Z)

vvvv********]]]]::::
Z°YÔãZzgâj1C)bX

é ½ZðÉX
XŠÃ¦̧]OW,ƒCìÔ®~yZ! . åñedàz

aZƒCìZzgÂxÚËOW,ƒ@*ìX

J]ñrþ³Š8

]]]]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%g^

-k[6,ŠB:
_________________

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

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z%g^¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X
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(Zq-¬x Online Learning WyÑí°))
Z˜bìT~¹ÐZ§j)áï�X~
ZÎgÂñ"5»4jè

EGGIE)ßY)WðÏK(»ZEwƒ@*ìXWy
Ñí°)ZÚ,M6,ƒCìXZÐZÒŠzu~Z˜q]Æ

Ì¹Y@*ìXWyÑí°8- (E-learning) ´z{Z~°8-
~WðÏKÆ´z{ZÁÜ»%“Ì)áï™Mh�
‰!*]’AÔIÆz‚bÔ!*b¬zyÔZÐZŠ~½ÔZzg
gŠz)gŠ½XZÏ§bZq-ZzgZ˜b�WyÑí°)Ð
QQìÔLLé°8-óóìXtZq-zWZ˜bì˜V
ËÌn»Z¼Z7-zc*Ô‰ìR,8zjyÔñ!*bz){»
ZEwHY@*ìX

ZgŠzi!*y~°8-Æa)z~ZÖp�LL½óóZzg
LLWñilóóXëWñil»ÂZEw™äÃF,ßŠ,ÐX

WyÑí°)ÅŠzZlx�:ëzzWñil
Zzg**ëzzWñil  (Synchronous Learning)

XZyÆâÎñZi: (Asynchronous Learning)

~7HŠHìXZkÆ´z{ZyŠzâVÆ¯ZZ+ 1 ×X
Zzgv**]Æ!*g}~,ÐCc*ŠHìX

ëëëëzzzzzzzzWWWWññññiiiillllÆÆÆÆÃÃÃÃZZZZ++++}}}}ZZZZzzzzggggvvvv********]]]]
ëzzWñilÆFÃZ+}��
CYZzgZ‚E+{Æ

aZKfZCẑ5]Ãgh™WyÑíX�ZkÐZyÃt
Zˆkƒ@*ì
z{çÑ{»Zq-z�
�ZyÅËðÆ
ZˆkÃ»™CìXŠzu}CYZzgZ‚E+{ÆâÎic*Š{f)

Mh�ZkÆ  ŠZgZ:nŠ!ìwƒ@*ì�ß�VÃgzu
´z{Zk~ic*Š{'1]»ZkyìX

ëzzWñilÆvyÌ�XCYZzgZ‚E+{Æn
œ
Zz‡]»ozw¯**ÂìX'×h+',WV¼¥Ã}

85Ó4-Bð FGGEEVc*)]»‚oÌ™**7,Yì}¯kÆŠzgZy
ZyÆìR,»>ƒY**c*ZÚ,MÅgëg~¶ƒY**X

J]ñrþ³Š8

WyÑí°)ZzgZkÅF,−

6,zWiZ@@{yÔ5Š‹
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********ëëëëzzzzzzzzWWWWññññiiiillllÆÆÆÆÃÃÃÃZZZZ++++}}}}ZZZZzzzzggggvvvv********]]]]
aèÓx¥~IÅ&¢AZZƒCì**ë

zzWñilZyÆnic*Š{ñW,ƒ$ËìYèz{ZK%èÆ
_.âèÆñZŠ»fí{ŠNMh�XZkÆ',@ZkÆ
vyÌ�YèCYZLZ‚E+{Zzg‚¹VÐ',Z{gZ„

:YÅzzÐpŠÃ
!Š.54è

JGECk7™DZzgZ7ÃgkÆ
ñZŠÃK~ß.Ìƒ$ËìX

ZkÆ7Ãt¹YYì
ëzzZzg**ëzzWñil
ŠzâV»%“CYÆnic*Š{ÆƒYìX

WWWWyyyyÑÑÑÑíííí°°°°))))ÆÆÆÆ&&&&ZZZZëëëëZZZZbbbbZZZZ
¬xîgÐWyÑí°)ÃË(ZŠZg}~**Ç™ä
Ænb¹ÐZq-‚w»z9Šg»gƒYìYèZkÆ
n¹‚g}ßZiâ]7g}™äƒD�XVwÆîg
6,ƒÐ¬ËÃgkÆaoƒñZŠ¦™**ZzgZÐ
e

+C45Õä
GEGH,̂™**ZkÆÃ̂gkem,Zí™**ZzgZkÆnzi+-i
ˆl™**c*¯**X¢zg]Æ_.0*zg7Zz6,m,ã»g
™**XZ†ŠxZq-oƒ°)[ÄÉ™**ìXWy
~zi+-»Ð$k5ë

EEYIw»ZN[™**@*
Z*fZL¥ÐÇ

z‰Ü~!*]’A™nZzgIÆŠzgZyZq-Z-¯kgzx»
ï̄nXZkÅgzÝ~WyÑí°)ÆZbZY:é

°)˜Ñ]Ô°)[
bo-.ø

H
Zzgzi+-»Ð$k5ë

EEYI²Ã
ZŒp}~7™,ÐX

J]ñrþ³Š8
1 ××××XXXX

ëëëëzzzzzzzzZZZZzzzzgggg********ëëëëzzzzzzzzWWWWññññiiiillllÆÆÆÆââââÎÎÎÎññññZZZZiiii::::
********ëëëëzzzzzzzzWWWWññññiiiillll

(Asynchronous

Learning)

ëëëëzzzzzzzzWWWWññññiiiillll
(Synchronous

Learning)

¥ZZz‡]~H *

�
ñZ&]gzZV7ì *

CYZÏz‰ÜH�ÔZÒ *

Hg{¯kÆz‰Ü6,
!*]’AÇz‰Ü~ *

ƒCìX
Âîg6,ic*Š{W‚yZzg *

EŠZg
CYÃZKgëgÐ»x *

™äÅZYi]Šêì

Âîg6,ic*Š{6,æZzg *

»g¤/
¯g~@*W,Z]ZzgzŸs# *

ÆnZYi]Šêì

VVVVBBBB VVVVBBBB
¬Ðgkge”{zi+-

(Pre-recorded Video)

Òy™Š{s[+eq-
(Narrated Slide Deck)

Zh+»k
(Screencast)

(E-mail) Z~é

(Blog Post) šv7†

zi+-»Ð$k5ë
EEY

(Video Conferencing)

',ZÓgZ„W
(Live Chat)

ÑÇZ7')å GHzi+-
(Live Streamed Video)

(Instant ]Ún³³r³ß- ¯g~
Imaging)

(Podcasts) 7e»†
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4,ZŠZ%O› ( T u n i s i a n ) czsZ&4k5é EGGð
Æd~Æâ.ÞZÅxÐ 2023 ‚0ZV¾Z]z0+~Ã

âZiZŠHìX
âga 15 ñ Rs!*z0+~)²!:¾Z]z0+~;aZö

Zq-Z%ODZ÷D�ÛZú1�Xz{°ZÒw . (1961

~«zz³ (MIT) ïakZXk^Ws(ßY
6,zW�X!*z&+~Zd£gÆÃZ#-ê

EHxVÅ6ð
aZzZg~ZK°ÄÆaYäYD�TÆ

~Z7d~~â.ÞZÅxÐâZiZŠHX 2023n
ñ !*z0+~Z÷Ægc*èŠZy·&b!*ƒ0+~Æ�Ûi0+
��ckÔ�ÛZ÷~aZƒñX�ÛZ÷ZzgZ÷~²?
¦/ZgäÆˆÔ!*z0+~ZzgZy»{0+ZyZ%Mó]™
‰X‚~ZyÅg;÷zÆÑÃ"3ï JGHÔZ&+c***~
¶ÔYè&b6,e--Eg;~gc*èÆˆ~»x

~zÆÑÃ"3ï JGH 1 9 7 8 ™D¸X!*z0+~ä
�œD‘;ðZjwÐ¤/(cHXZrVä

Å/ A.M ~1983 Zzg A . B ~1 9 8 2

;gzge-Eg;ÐqÝXXZrVä8ZÝe~Å
~DÍ-Eg;ÐÔ»gw�Ûi+ 1988 e¤/~d~~

Zzg@*́4gö GI
Zz»ÅôZã~qÝÅX
�Ûi+Æ‚BZrVäÃc*C7Ê-,ç G‚Û¾6,»xHÔ

Æ;^Ši6,Š!*] +H3 ZzgZz»Æ‚BÔ!*z0+~ä
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1tÐz{ZkŠzZÅZÝpgZuÐic*Š{8ŠHT
ÐZkÅñ]zZƒ̂XZkÆŠÔë¸
tZq-
"uz0*ŠZ*yìXZÆtì
z{Zq-WzZg{'×Z`
ZK̈yå�ZKgZ'Zz!*lßÍVÅÄ~¦/Zg@*åX
ZyÆ‚BZq-gZ]Zk»×ZƒŠHXZk6,ZrVä†

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

ccccZZZZ−−−−‹‹‹‹ääää¥¥¥¥ÃÃÃÃÂÂÂÂøøøø]]]]ÐÐÐÐ0000****uuuu
HHHHXXXXZZZZkkkkääää****ggggzzzzVVVVÆÆÆÆZZZZ¨̈̈̈KKKKããããiiii0000++++ÏÏÏÏ6666,,,,ZZZZWWWW,,,,
ZZZZ0000++++ZZZZiiiiƒƒƒƒääääÆÆÆÆ½½½½ÃÃÃÃbbbbÅÅÅÅ$$$$››››ÒÒÒÒ3333ûûûû

GGGGEEEE
GGGGÅÅÅÅXXXXZZZZkkkk

ääää7777VVVVZZZZzzzzggggŠŠŠŠzzzzZZZZ‚‚‚‚iiiizzzzVVVVÃÃÃÃŠŠŠŠ""""ÅÅÅÅŠŠŠŠgggg„„„„
ggggZZZZ{{{{ŠŠŠŠ3333ððððXXXXZZZZkkkkääääZZZZŠŠŠŠzzzzcccc****]]]]ÅÅÅÅXXXX~~~~iiiizzzzŠŠŠŠ
ZZZZWWWW,,,,6666ðððð%%%%····]]]]ÃÃÃÃŠŠŠŠZZZZ4444HHHHZZZZzzzzgggg6666¤¤¤¤////zzzzVVVVÃÃÃÃ

ÎÎÎÎ********¯̄̄̄ääääÅÅÅÅ[[[[ÑÑÑÑqqqqÝÝÝÝÐÐÐÐ����]]]]ŠŠŠŠÑÑÑÑ™™™™
¥¥¥¥ÅÅÅÅ}}}}....####ÖÖÖÖ6666,,,,ââââññññgggg™™™™ŠŠŠŠcccc****XXXX



43   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

zk,Zä~ ˜.$ÃZk»»xÓx™Šc*ZzgZkÅÑlZq-
NŠ~X

ñ]Æz‰ÜcZ−‹Å/Zh@*:‚w¶X
%äÐPgzi¬Zkätz¤É™gh~¶
ZkÆ

glkÆ¬Ô‚Â,Zzg Z‰wNZ[Æa¤/Y~Z
¾ð,\]ÇñYNZzgCÙ¾d$WŠòÃ�z;Vñ�Š
ƒZq-Zq-W:íZ]Æîg6,Šc*YñX

W`W7c*Æà‚²',v~Â‚$k54è EHGE

ÆhwÐ1G*y~Zq-Gñ�ŠìT6,t̂
Îì:

LLŒV6,ÙZzg~É4øGMZ$+~’Îg;ì
�ZLiâä»xÉåZzg**ÎgÔ
',mÔ_.ZxÔØkÔZ/YÜFg-VÆ´`
~âCÙåXóó

tcZ−‹ÅWy~WgZxÇ{ìT»Z-
**xLLÙZzg~É4øGOåX

cZ−‹ä¥ÃÂø]Ð0*uHXZk
ä*gzVÆZK̈ãi0+Ï6,ZW,Z0+ZiƒäÆ½Ãb

Å$›Ò3û
GE

GÅXZkä7VZzgŠzZ‚izVÃŠ"Å
Šg„gZ{Š3ðXZkäZŠzc*]ÅX~izŠZW,

6ð%·]ÃŠZ4HZzg6¤/zVÃÎ**¯äÅ[
ÑqÝÐ�]ŠÑ™¥Å}.#Ö6,âñg™Šc*Xƒ

Ð(,|™t
ZkäŠâÅ!V»6,Š{eu™ÆZk
XÃÂhŠc*�Z0+So]äZyÆ‚B!*0+|g3

åXtZÏÅ"!*uhÍð»³å
WäzZàYV

ÆZSZ#¥ÆËGz2Æßc*9ƒäÅYõ
™DÂ̧z{ŠâÆZ¸Zw6,Z®g™äÅOñŠ"
ÃZLaŠ?gZ{¯D¸X¥ÅŠ*~„zÃ»t
Zq-xZz[åZzgf!Š*~ZkZz[»ªŠZð
Î…gC»g�zZáLLÙZzg~:óóå�ZLW\
ÃcZ−‹ª−‹»ë?HåÔp|~

œ−‹Ð}(,|™¶X ZkÅÑŠ*gzò

âx)‚b

~Z3gŠ}
™ZK̂g]Ã
�ÛzrŠ,

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'



  2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 44

yz*y~gc*èÅ@*gõ!*.ÞZzg-**yÆ
£«~×].h+ìXZ[gc*èæ¢a~ÐWÐò
_¶ZzgZk~ËÌGz£c*)zZ]ÃU*"$™ä
ÆaZ°ZŠZEwƒäÑ¸X:Üsgc*èÉ‘ÐêL

ƒ]ÌZ[gc*èÆi%æGLZW,WäÎZzgÎg`Æƒqz
¾z[ÆZz‡]»(Îc*YñÇXyz*y~gc*è

Y@*476) Å@*gõ~¸„ƒÐ�g™ŠZgWgc*º
Y(ìX 550

ZkÅ"LLWgc*¸KóóDgc*èZzgƒ]6,  

èˆZq-‡.ÞZZ]Â[ìXZq-¬x‡g~Zk

Â[ÃŠz”V~„™YìXz{z�‘ÐêLgc*èÐ
0ìZk~ZrZYÔˆ[Ô@*])[Æ)b

Ð0gc*èÅZq-)ác(ZzggJVZzgÃ+VÅ
V eöÐ0ZëñZŠñ�ŠìX�ÛZúgc*èŠZ

è»Z*ŠZzg@*gõŠZV Y(gc* 2019 Y@*1947 {) YgbZ�ÛZ

åXZkÆ_.#»«%ûZEwWgc*ºäHZzg
Š*Ãz{ŠkZ°ZŠŠb�W`Z(g~Âx~Áz7Óx

Å ŠvZë»ñV~ Š*~ZEwƒD�XZkÆ
ìXt7¡eg 7»çÌ)áïì�


Z(g~Z°ZŠJ-Šg„ìX
y~gc*M]Å@*gõ~…@*]

(Æ0FZëŠgc*©ÌQ�X Trigonometry)

[ÆiZz-VÆZEwÐZkÆZHqÆâÎP
ë�X‚íZzg cosine Zzg sine ñƒC�Î

(3 )mX  gc*èÅ¿@*gõZzgZk»Z:t
y~Zzg²!Šzg

·¢yg=ÔÑƒg Ÿñ8aþ³þ³^¨Œ



Ã‚íÅŠ*F,+Ù|#Ìy~gc*M]~QìZzg
ZyÃ!*nKMLLØóóZzgLLÃØóó¹Y@*åXt!*]ÌU*"$

ÐÌzZS¸Xt Tangent ”{ì
y~gc*èŠZV
ÅÚÃªCÙ™@*ìZzgZq-x³ì� cosine Zzg sine

»Dƒä6,.e$W‚ãÐZ~.HYY cosine Zzg sine 

ìXR,r¢a~6,Zq-(,~„§qÝc™äzZàÂ[
LLÎgc*]åOJ-$óóì�
Z¹‘ÐêLƒ]6,èˆìXZk
Â[»ZÝñçqÎg`Å¤/Šl)ZgTÆÃtÆ
_.(ZzgZkÅzzÐ“WzZá‚ñZzgZyÅeöìX
@*]c*R,r¢a~»DZÏï»³ìXÅ<å XEZëÈMh
�
y~gc*èŠZV:ÜsZLê~gc*M]ÆD
',ŠZg¸Éz{ZkÆZ:¹UƒV6,Ì'g]gnp�X

Y(óó»Ì 587 Y@*506 Wgc*ºÆë)LLŠgZ!*ò‹)
R,r¢a~~¹Zë™ŠZgg;ìXZkäR,r¢a~Å�g

ÃZKÂ1V~ÒyHZzg sin2(x)+cos2(x)=1 )zZ]
FZq-Zëà]ÌzäKX

a¶Ð‚Â,œ~{~J-yz*y~‘ÐêL

gc*èZL²z`6,åXZkŠzgZyF}.ZŠZŠZf;yaZ
ƒñMVäZkDÃ5].ÂVÐgzÙk™Zc*Xt
!*]G**eì
Š*~˜V}Ìgc*èÅ@*gõ

èYñz;Vy~gc*èŠZâVÆ»g**ñVÐÜs
Ã™1YñXZyÅZkD~éÅc*Š,W`ÌË:
Ë^~ñ�Š�XZ¤/@*gõ6,'×h+úÃeZàYñ
ÂyzƒVÆ;VÒ`»Âx)'ÂÎŠ(Zq-èI

w»qïg;ìXÎŠÅlZgHg™**Zzgt
tg¶Ä

²á~zßwƒÏÔZy!*ÂV»ˆ[gppÆa

gc*èÆD»”wZzgZk~'g]qÝ™****¦/k,
a¶œ~Ð‚Â,œ~{~»Šzgy~gc*è~ åX

Z(ŠzgCkƒ@*ì
Íc*}.ZäZkDÃyz*yÆ!*±V
Æaºm™Šc*ìXÃðŠzu~̧xc*)d$ZkD~Zy
Æë?:¶X

Wgc*ºÆˆy~gc*è~ŠzuZZë™ŠZg',ø
J-ZkŠ*~g;XZk Y666 YÐ 598ã 45é YNFGì�½

ÆZëF,+»g**ñV~¡~Z°ZŠ~°zLLr«ç LEóó»
ZŸ†åX',ø45é YNFGZq-!ò,¶TÆD»ZW,

ìZzg²!gc*èŠZâV6,ÌƒZXZkÅ£?�

‰ZßZbÅßg]~Q�Zy~#)Ø6(Ã�g

{ °Š”gs™Zc*ŠHåZzgZkÅ"LL',ø»o
óó#Æ0gc*MCúZï6, (Doctrine of Bahma)

c™CìXZq-!*]ª]Z0ì
ZkÂ[~#Æ
‚B¦Ô̧&Ô¢[Zzg„Æ̧Z°Òyƒñ�1Ë°Š

!*]ŒÛ+ªk 7MXt Ã#Ð„™ä»f™
ƒÏZ¤/t¹Yñ
',øTZk!*]ÐzZSÂåp

)áh+z{ZkÅÃðißg]”gs:™ZeX',øTä
tZ°ZŠ6,¤/ZVŠgcÅìX#ÃZq-°ŠÆîg6,
”gs™ZäÆˆZkä#ÐZ°ZŠu™ä
6,ÂzŠ~XªZ¤/W\Æ0*k&gz‹V�ZzgW\z{

45   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

Ÿñ8aþ³þ³^¨Œ



46   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

&gz‹VËÃŠ}Šï�ÂW\Æ0*k#gzK
ñ�ŠƒÏXZkÆ_.Z¤/ptxîg6,Ãð|

7
W\Æ0*k#gzKZq-LLlZgóóÅ^~
ñ�Šìpz{ŒVJ-7gÂX'×h+Hì
Z¤/ZK
#gzK~ÐZq-gzKËÃŠ}Š,ÂW\Æ0*k

D1 Xgz‹VƒÏX',øTÆ_.W\Æ0*k
ìX  �
Zq-‡&ÿELeölZg aÏ gzK

',øT�
gc*èŠZVƒäÆ‚Bƒ]ŠZVÌ
åÔÎg`¤/‚Zzge0+¤/‚Æ0Šg„7Íð™
YåXZkÅ£?~Zk!*]»S¤Ðf™M
ì
e0+�
Îg`ÅgzÝÐgz×ƒ@*ìÔ·Æ

ZZz‡]~Îg`ÅXgzÝi}6,¥ìX',ø
TtlZg‚~Òy™@*ìXpZk»ƒ]~»x
èIÈØVÆ�özŠÃW@*ìX6,øTägc*è
~FZëà]»ZºZqHT~Zë»xZ°ZŠÆ
%ŠVZzg$½š3ðEVÅqÝ¦ìXZkät¥xH
Z¤/
ëZ°ZŠÃZk{mF,KMÐ¦™,ÂëZk»�Z[
fs~Šb‰çÐ¥x™Mh�X

Å7Zkç n ªZ¤/ë«egg¶VÃ¦™,Â
ƒÏX 4~

ZÏ§bZ°ZŠÆ$½š3ðEVÅqÝ¦ÆaÌZk
äç”gs™Zc*X

ƒÏÅ<å XEZ: 6 Å7 n g¶VÆa 6«

æ¢a~~ÌZk»»x¹‡.ÞŠgìXZkäË
ÌaÍ̃^»gK¥x™ä»ç¥xH�i}Æ
†]Åeö~.e$çzyU*"$ƒZX',øTÆFÎ
',ÎV¦̂VÆŠz§Ó#Ö~ZkçÃZEw™Æi}
ÆgJVÅeöÅYC¶X

)Yg~(

Ÿñ8aþ³þ³^¨Œ

‚b7,ð
WÐ(,ð



47   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

‚‚‚‚0000ZZZZââââVVVVäääättttùùùùYYYY********



YYYYââââggggÌÌÌÌggggùùùù0000++++JJJJ6666
ÆÆÆÆDDDDggggƒƒƒƒDDDD����???? (Colour Blind)

tY+Æa
HYâgÌgùVÅÙ|#gnp
�c*7Ô‚0ZâVäÜgŠ!*]K�XZyÓx
Š!*]Æ}òÐtZ~.HŠHì
¼Yâgg8-!*Ç7
TyMhX

VwÆîg6,W\È„Ã³XZ¤/ZyÃF,šM

Š}Š~YñÂñiuÅPºm@*3OäÆˆZk
ÆìÐ°[Š‚{g`ƒ**ÑzqƒY@*ìYèt@*
3‹äÆˆZyÃå¼3äÃŠc*Y@*åXA$ZÏn
ÆŠ!*]gùVÆ‚BÌŠCÙZñ‰XÅ<å XEZŠ¬tŠH

ÆVÆatpgZuÆZ)ág}ÆagùVÃZEw

™DTÐ³tZ~.HŠH
²/õGOgù0+J6ÆDgƒD
�X

Z,„Š!*]&Ò3ð EOGVÆ‚BÌK‰XZk
ÆaZÚVÃF,šMŠ~ˆZzgZyÃpgZuÆa

bZgùVÆZ)ág}Šb‰XpÓx&Ò5é EOGVå

¡g8-ÐŠð
3Y'‰XÅ<å XEZŒVÌtI7,Z


ÚV~Ìgù0+J60*c*Y@*ìXZ4Š!*]Æ!*)̄
Z[ëtÌYy‰�
ÈgZzgZx$gùV~Ù|#™

`�XZrVätÌJ1
¾g8-ÆŠgzZi}

zZàZÓg~ÆúZyÆa3**g3ŠHìZzg¾Æ
ú¼Ì7g3ŠHX

p‚0ZVW`t!*]ë�
¹ÐYâg
ågù0+J67gnpXZkÆ´z{eì
'×h+Š!*]
…YâgzVÅPZzgS:]ÌzZã™Š,�ëZÌ7
Y…XVwÆîg6,Š!*]Ð„t!*]‚tWðì


h̃}!Zzg)g8-ÆŠgxy¡g8-ÆËÌoÃ

Ÿñ8aþ³þ³^¨Œ iZ@{q

YâgzÅŠN¹ã
gù0+J6



48   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

±yYD�pYZzgucÃz{g8-t™ä„Ð
Zïg™Šï�X

YYYYââââggggzzzzVVVV~~~~−−−−ƒƒƒƒ»»»»%%%%nnnnùùùùaaaaZZZZƒƒƒƒ@@@@****ìììì????
ZK̈âVZzgYâgzV~9Z%Zn»!*)̄

LLzZ],kóóƒ@*ìXzZ],kZq-̀N)ì�¬xyŠÎÐ
(Å Rabies Š3ð7ŠêXzZ],kÐaZƒäzZà−ƒ)

Üs¤/xpyzZáYâgzVÃƒCìXZK̈yÀ˜t Fg~
Fg~Z,ÆVÐzßw™@*ìX6,zZ],käúH
ƒXŠŒC´¸V~‰1Yâg}ƒc*Ôß&×~Ô
EáÔg†ZzgÆŠh,Ì−ƒaZ™äzZázZ],kÆ
úÐFgƒYD�X©
0*pYâg6
ÇñÔ

åZzg&Ò5é EOGVÌZk¼~Fg~»DgƒYC�Xc*
Šzu}/V~ëtÈMh�
�4−ƒÆzZ],k
YâgÆŸ~ŠZ4ƒD�ÓxŸ~’™YâgÃ
−ƒ»Dg™Šï�XZ$©5½jè

EE
GIEƒäÆˆtFg~¢

„ZLZW,Z]ªCÙ7™C½ãegc*b‹ˆt
̀NóZCŠz§§]å™D�²/õGO¬U{ñlgx
Ñzq™D�ZzgZkÆ‚B‚BZ7−−ggƒ**
ÑzqƒY@*ìX3äÅW~ÌÃðŠp7feX
A$z{Zq-ŠxuƒYD�X°[Š‚Äv00
™À_ìXz{V~•ç

E
OZDZzgÈb�ZzgCÙËÃ

»UÃŠzhD�XZ+´â]ªCÙƒäÆˆÈ
½ãegc*0*õŠyÆZ0+gZ0+g%YD�Xaèt
zZ],kZkÆ°[Š‚~zZƒD�Å<å XEZ»UÐ

)áfz**Šg„LZ(ƒZ tFg~ŠzuzVJ-vƒYCìX
ƒ
tFg~ÈÅOñËZzgfg)ÐvƒðƒX

ZK̈âV~tFg~ÆVÐÌic*Š{”]Ð
ªCÙƒCìXZyÃg#YCìZzgggg�4ìZzgZy
ÆZˆ‚]Ðz¾d$̂Z(g™fe�X¢„ZyÆ
ÓxZ¡[ñÐ�„YD�Zzg�4z{0*ãÅWÅÃÒ
™D�Â²ZzgìÆÓxZ¡[ÃÒÅ§bÕZzg

'' W[F,Ï '' £YD�ZzgZÏ!*)̄ZkFg~»ŠzuZ**x
(g3ŠHìXT»Èì0*ãÐ Hydrophobia)

p‚ÛŠÏptZ¡!Úƒc*°ƒÂx¡~p~Æ!*)̄
ƒ@*ìZzgñ]Zkz‰ÜzZƒCìZ#ÂxwÆ
Z¡[~°ƒaZƒYñX

Zq-ŠiZ#tFg~ËYâgc*ZK̈y~ªCÙƒ
YñÂZkÅñ]DƒCìXZkaZkFg~ÐvÅ
ÃÒ™**ecX»L‰OW,”{{Ãp[Zh§b
™s™BXZ¤/ZK̈yc*Yâg»»UÆ&Šyˆ„´`

(ZEwH Serum Ñzq™Šc*YñÂZkÆa§x)
YYìXzZ],kÅZ‚ÛZöÐ¬t§xZkÆÜs¿
™@*ìZzgŠâr6,ú™@*ì@*
Âx¡6,zZ],kZW,Z0+Zi:
ƒnXZkÆ´z{Šzc*&ßJ-Zq-qgziZ:ÏZ**
ecX

)Yg~(

Ÿñ8aþ³þ³^¨Œ



49   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

Ÿñ8aþ³þ³^¨Œ

0*ã¾~¹ã
™*~Yzh+Zã

pZzÃW,§]ÔZzg8-W!*Š

Š*~YzŠZã 0*ã¾~¹ã
>Ðìi0+Çã >Ð§]‡ì

Š/VÌ—Zñ !*ŠwU9Yñ
plƒÆI`ñ ‚zyÆŒÇñ

kÌ`ñ ee',*0*ã

Š*~YzŠZã 0*ã¾~¹ã
>Ðìi0+Çã >Ð§]‡ì

=g}»;1** mc*»¦**
»¯ÿ

N9W** èV»—Z:
ñÌƒZ–** t!*rÅ·g,



50   2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

Ÿñ8aþ³þ³^¨Œ

Š*~Yzh+Zã 0*ã¾~¹ã
>Ðìi0+Çã >Ð§]‡ì

ì¸\~tŠg] ðÅZk~¢ð
GO]

œV~ì)Ä ñR,~0Æw•
uŠ~~ìwZg] ¤/â~ZkÐgZs#
HH7ì¤‰Ü 0*ãÆ‚ã~

Š*~Yzh+Zã 0*ã¾~¹ã
>Ðìi0+Çã >Ð§]‡ì

ïYñëÃÍCÙ 0*ã~Z,�CÙ
ZK̈yƒ«g 0*ã»izgƒ6,
Ãð4ð XNZ:� Zk»'×Z`ZÔ
‰
WƒÃW, ‰
Wƒixix



  2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 51

Æ‚}ÆZíJ-Üs‚0ZVZzg[„ 1980

»ZEwH™D¸ZzgZkÅæŠÐ ARPANET

î]Ð0Ã:ZzgZ°ZŠzÑgZq-Šzu}Ã5™D
¸XpW×W×ZkÆZEwàÇyÅ®ZŠ(,fYg„

ÔJ-½ãZq-ÑÄÐic*Š{ÛR,Zk,Mzgu 1989 ¶X
ÐÝƒ`¸X

»**x ARPANET Y~„u»g~îg6, 1989

gÄŠc*ŠHZzg¬xà-VÃZkÐaäÅ INTERNET

ZYi]Š}Š~ˆXZ[t¡Z%O‚0ZâVÆZEwÅ
Ú7g{̂¶ÉtZq-¬@,Mzgu»gz\á_¶X

»!*‡°{îg6,{Ø ARPANET Y~ 1990

™Šc*ŠHX

äW`Åñ�Š{^ INTERNET Y~ 1993

Z(gÅìX

Ÿñ8aþ³þ³^¨Œ

(24 )mX !*'i!*âVÅ
ZÚ,M»W¸i

eZËpgæZDwÔ®

YYYY~~~~ggggcccc****„„„„;;;;ññññ{{{{ZZZZ%%%%MMMMÆÆÆÆîîîîwwwwzzzz 1971

ÅÅÅÅzzzzÝÝÝÝ ARPANET ²²²²nnnn~~~~



  2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 52

((((ÅÅÅÅZZZZXXXXŠŠŠŠ:::: www zzzzgggg®®®®zzzzZZZZ[[[[++++zzzzdddd$$$$))))
Y~ZÚ,M~Zq-(,~p~WðXZÏ‚w 1991

äTim Berners-Lee Î…gCÆZq-ÛR,6,z¤/Z%

ÅZXŠÅXtZq-Z(§iå World Wide Web 

TÅæŠÐZÚ,MZ[ÜsÃ:−»fg=7g{ŠHÉ

ÆZq-Z,YwÅßg]Z(g Informations Zkä

™à�7g~Š*6,”åZzgZ[ZÐ7g~Š*Æ¬xßv
Tim ZEw™Mh¸XW`�ZÚ,MëZEw™D�z{

Å„ZXŠìX

äŠgZ&Z•ðZë Tim Berners-Lee

ZXŠ,Å‰MVäZÚ,M»7gZu„$+w™gÄŠc*X
¶XtŠgZÝZq-Z( World Wide Web «ZXŠ

(Digital ÂxåTäZÚ,MÅæŠÐŠ*zm,Z]

äLee Æ”wÃ"uW‚y¯Šc*X Documents)

ÅæŠÐW:~ Hyperlinks Z¼Z7-Š*zm,Z]Ã
ÃÀ™D„ZkÐ Hyperlink Ý™Šc*@*
ËÌ

ÝŠ*zm,Zh+6,WYñXZk§bZÚ,MÅæŠÐ

Zq-Š*zm,ÐŠzu~ZzgŠzu~ÐŠ~J-(Að FX"W‚yƒ

ŠHX
ZÚ,M~Š*zm,Z]J-Zk§b(Að FXi»

B@*ìX Surfing c*Browsing ¿

Servers ÅŠzu~ZXŠ Tim Berners-Lee   

�Xt¼{mÛR,�X~Z¼Z7-Š*zm,Z]ôp

gÇYD�XZÚ,M',Zƒi8-™äzZÑ¿Z#Ë{m
Server ;†„ÃÀ™@*ìÂZk„ÐÝŠ*zm,

ÐeZƒyßeƒ™Zk¿ÆÛR,ÅZh+6,WYCìX

ÆNeXT workstation äŠ*zm, Berners-Lee

Ÿñ8aþ³þ³^¨Œ

ZZZZzzzzgggg]]]]....hhhh++++ZZZZÚÚÚÚ,,,,MMMM»»»»ññññ]]]]....:::: www

Tim Berners-LeeMarc Andreessen



  2023 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 53

¯c*X Web Server **xÐŠ*»ª
~ñ�ŠŠ*zm,Z]J-W‚ãÐ(Að FXi Server 

äZq-{m‚Åz* Tim Berners-Lee Æn

»**xŠc*)ÐV WorldWideWeb ZXŠHìZkä

Web 7�(XtŠ*»ª spaces ZÖpÆŠgxy
gÄ Nexus åXˆ~Zk',Zƒig»**x$+w™ Browser 

Šc*ŠHX
ZzgZkÆ Marc Andreessen ~1992

MOSAIC ‚¹VäZq-{m‚Åz*ZXŠH&

Æ**x Netscape »**xŠc*ŠH)ˆ~ZÐ Browser 

ÐågZYäÎ(X
User t',ZîigZEw~"uW‚yZzg

åXZkÅæŠÐZÚ,M~ZK£/Š*zm,Ã Friendly

eð&+**W‚yƒŠHXZk',ZîigÅæŠÐ«!*geƒZ
ßv
Zq-„Ô6,Zq-‚BŠNMh¸XE Text ¦k,,Zzg

Ÿñ8aþ³þ³^¨Œ

Nexus cccc****  WorldWideWeb ŠŠŠŠ****»»»»ªªªªzzzzdddd$$$$'''',,,,ZZZZîîîîiiiigggg



Scroll Š*zm,Z]ÃZh+6,Zz6,n™äÆn«!*g
ZEwƒ@*åZzg',Z{gZ„ÀGYäÑë B a r s

Ì(,~W‚ãÐZEwƒD¸XZÚ,M L i n k s

äZq- Mosaic Browser ',Zîi8-ÅŠ*~Zk
Zz[',0*™Šc*åX

ƒƒƒƒÆÆÆÆnnnn:::: INTERNET

~„Z%O»ôöäZq-@*g]ê1T 1981   

Æ_.Z[ZÚ,M»ZEŵgC£œÆnÌHY**
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