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TG HEfie e S
IR A |

(patilindrajeet.science@gmail.com)

e faani=ae faemdier=t g, e faemeft Fewa Srdi=ar arestr garmardt
TIR T 37T, TSN T AHSTAT ST HIal S 3H Aauad erer STe.
T Hd R AT MG a1 faemeat=ar o e Iq i TANRNed STaeedn
SR g & AT T goiaeied Aiad =i Hid 3. &f ME ar aedr Jhar
QITr ST TGET & U achoodld USdId, S0l AT 37ef A7 AIehSTd Teard soia
ATE 1T Blal. a7 ST WIATSTHT HATETST el YA shet Sard nfor A &t
eTERTCIIh 919 THIL AT i e T Aiahs ST 9IRS TehdTd, FeUTST o S <A
ffeTeafaydl SN eme!

ATt St U Shd?
MET dedT St Teeol e &hl, "dT faar iar wura it rfedeard one.” Tamde

U EAT F1eaTd HIMEe W TR wvarenet; e e sl &

3rfeaarer WIH SAUEA SO et St (self-awareness) STfEdTd STETa o1,
=Y ¥ TUE HATAT g sl ST STOe 2T SUeATel Tad <47 IR ae srdeiean
YATeT (FTeg 9T —proprioception) ATt 21TE. THISTT Ush M U dTaRuaTETe]
& Sfiar gardferT ene. ar Sofewesr ITaur Td:= ST ad-Te, e, gear
YUt HE Mchal. &1 ST SRl TAYA 38 i did fedd AU ST=oTdgor
TRt A, GUT STt MYUT WHETT Tl Sa¥ YTUAi3it i, reesl &l STofa=l

T SMUCATT UhET SMSAU BId. S&T. HoTal & hi AT T,
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TR fAATeRTATT STaumT o et "Areft orRft g srawer Hame Setr?”
34T foem e et w2

373 AT YoTod ofia=r yroaraeier STfeqearar 3irer SUararet e Fi THTEN N
<ruft ST Teedt. 290 HIeT We T Wl AT I T 313t T =r=oft
gaaet. a1 arauiten A <" =

T T

A () =reniter [fRae ifazr 9 oM : Tad: = AT yidfdd sitewuaren
U Y& TIATAT S 3N, AN AR yfafda & wd == yfafda eme
T N U0 @@, oY AT UTUAd Sl Sofie STEedrel AT Id SROT
AT ST Ufafdd T STeaTe 3TTHIT HIEUATsieR, 3T ST I FHIGUT=AT JTuaTer
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AT T AT STTeqeaTel Sufia S0 TRere 3. AT SAfd THe 0 RAT
gfafea Hivmer 3 & HH HBUN?

AT TETET YTUaTey & ST e shi AT € UeTae 3T, A, ST YTudTelt
ToT ST AT<AT ST AT SRFAI3TErT | EEum=ar Tarer sragar (321, Y48, H,
3.) TR 3 WIsT T e 31T Uah Mg f3Uaht <0ar 34y, [fEa edrat Tl
Softe sreeter YTl f3UehT STeetel 3T WM 33T =TEl@ Uredrd, 3TRRA Urg
AT IR AT 9TEaEs e1d fiaard, fhar ar 9T afedq fegrer w=ue
INET A 3Rft g9 fCasRad. S WU Ufed 21 Ui UAear e <r=an
JraraEreiicl fesederelt UgT SNRAM U A HIETdel Ydd shell aidl, g e
U Fngar fusr 3mEa Wgs YA erahel g, W fug wesT wWa e J9e
Fafeud fCHmar WU RRATET T Jeofell eidl. 3TET T6dHT 7 3120 Shiudier
gfaferar & gl Sreaq TRl

q3eie Tt Sufie Tqerer gt S giifdaren gau gt SestaE, Sa
IMZFATAAR FHcten ol &= gfdfdarer aie ARd, @ 31faz™ Teeid
Ieeael WiV T&d: <41 Ufafdareal 3i@s SI™=l Uad &id. &l §a ar=aidier a1
SOftaeaT SreTaTeT URuTe e,

AT ST STEIT HACT ST Akl hl STRATHT JLHT 9% Afdd 7 hedTos haraid
T UTOT h1a T Tidfohdr S THTe. &1 31T G ShivaTHTe! et TR Gt STeasl A

T U 9N UdEdT HIaHEEr RET yuai=ar fUs=ard dauard Srelr, qf gruaiea

RATHI T ST T ATd hra | hich TS el GHT TRIT Tt 37 1ahal al GTof

A ATET Thetedl QT asdt el TEad 31l Aesd o AT a1 gon fGHe]

T gfafenar < TATad. € TTEUATArET YA T AT JToai<aT Tere] J Uraras

o hY

e f3ush A, ¥ 3= 9 SRarReradt fad. © f3us wiitedre] wr @
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GUIlshs ATIUNd SIS0 STCTer YT GoTaT whid Taid. arar 3l Jrogr=t INaT
feeuar=ar guifawi= Ierdiar =i=r a1 Sr=uid SIS0 S0are HRUTYd 374
3Mehd T,

AT Ao SrEeret gty

TTarR yroai=ar fafder aufditer 2ishsT Toaras ar areier WA SHivdrd 31et 31, AT
gfeet UToaimed T S M@ Serelt 3 : Y€ TT Sidier e UToft (3.
e, e, siveem, ©), fTuw aee, <, el =, deaHsT SifothT,
T Har.

o= A &t Araufl Sl & 2Aehd AR id. Hel STuare 376 Med: My
2 ¢ AiZ=ATUET TTeT STeetet AT qet & <raufl 3ol s 3rehd rat. ur R ay quf
STeTe! ot WIA AT ATIuid Sor g, arare 37ef Aarwed Taret Sufd ST
¢ —R% TR Sl i gid. ey e sHE AT IR U T
oo gfifda sfwE TRl 3. CReifhiar a1 AFfas T &0 @

NN

Aldlsdletl gH-dl Ik o Ul dlladld.

T T Hholodl TaTdl AIUla el YTogieal Gias Uah W3 34T fafur ghar

ht &1 STIUMa SderT o TeTdier TToaraed a1 SME@ A Ad 2 AT TR SAATaudT e
ST quivr SfuET 3TR.

faw &= after s

?. 2T AUl AT YUGiEET ey Ael, TR0 AMd F AR Tefdie Jiol |eeard
S YIUGTHE SRUE Sl o Gdlshg T Auarar Haedial Sed WISl 3aT.
FTefteT WO yeie A orad. 9 e IR BT A TeaT SRl
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AT Yl fgaiea] R S0 U <r=uht fasdd id 3ie. e aml ¢ |igd 3a
TTOAT TS g7 &1 ar=ofl araaEt hr, 27 arerar Je ole.

R. 7 TAUiaA AUATAT TN (RSO a& ol JToareed Taardt Suia e i< 37
WHATAIH AT FAT Id AL, 3aT. WSU=ITear a7 Hgoam R 76 STEu=ar
MO Dl MBWUarer AT 8 gid T A o AT AT<uiid 3o gid e id,
quT qET A STt S e 3.

T Tt T HTIATHTST AT S FAIeh o JIel A 3ATed. TaT JUATAT =0T shardid
T SO STHUAT YTUEieAT A @l aree. uur el faw i &
Uogiaefie Tt Suig eUArEdr Sdreter gg WA . Aargeter ar
SToftaT 3Mer SUATr SavET A MR, SeT. HoATHIET 9 ShiIuATT &THT.

TAT=AT Sufeer STH

(a)

Hg O SN[AET aoAaead 3% ST e SMIeTel a1 Sufaar Hadie 34
FH e AT WA hre ! |ITdT I ATet. uT diiat shra ! (45id Higudrd o7et 3Te .

ATehT TeT=ar FHST Tl TeaT Ierd 378, Fera=ar 7 AT Sofer STH 391edl Hgdld

o

[OTRTUE ST Shic o OT WITTT 32, R0 02 WefioT chiv T AT TS shelodl Ta<r Hshe

7 THSIAreT &Y 3N d. a1 JArmwed hith=aredl &Il Uah il Sraraudrd 3iet.
2T el 1 B0TEl 9 UWren yiieg sfher sref-oreaf <ew ue e el
FEAUATATST FAQUATT T gidl. SAeal Bl ST AN ot et gt =maar

(AN

T T@AE Je0 3w Fhel UUT AT ANl o el W wierwefie sar

MEE T aTed HATS WM TS shot. Arare 37ef T 9l SNE@uaTl el

T SSTeAT Hg T QUNTT 3712 UUT STS[Aa T eiu= fIgid g, g uareTet JUear< TRt

e



T STHET UM e i $a< AAlchiol A STael HHIA YUardme!
SUfiE S0 RS 3MTe. 3. 3T AT SR I YoATHed Taeardl St faser
SATeTelT 3T N0 @Mes 27 JoT Tax STNIaIs o ol il foaR i e d ATfawdT
HIETT TA G A&l 3Nehd, JUT A1SeTe AT JATAT | qol 32T 1A Hig
AT, (3. FHT HedraT 37 T,

7 AT HAEAH@ a8l g Theiedl AMe A 7 &=l aHh
e AT et T O] TehTRIe AvAT<h FedT e, ArEyEier oy gediader
T TR arel YO SO Fa@ e 3k T3 R e,




TR Tehtaied 0T SHa=gsrar JTar
— gt e

(patilindrajeet.science@gmail.com)

AT fRUESR (Spitzer) AT STTRIACIT GAUl ST SRR STl Tl
ffefone Hiam yAToeR afohaier AT STEd W[ Afeaw STEeaT= qaT faeT e e
T Sifee W] Aafifaitar srasmnd e & s fdz™ snydana My 31e.

"qehiaTel WU H?
Fehtaret (buckyball) 2T Tk 0] 3G At feaes e =ar € o uf+T aaetel . =t
fAfAd T T HeataaRd! ST, A1 &o AT 2R Fafid d=@M enfir 2o

FRafiq seamM<ar TEU AT . 1 U T 9N Uished 3THar. gehiarc

Tfehd 2R\9 0 TIAT STHTAT AT TUTTTAT WRNERT el B 2¢ Y TS TaE Thed, B3

Shier, Nfor Rerg Telt I+ GaNTRIed Ufeediard a1 U] (It shefl. AaEe i 2]%E

N ~ N NN Y N NN~
oo TR fawardel Ao qiRaiSehadST <UaTd 31Tet. Tewd: AT W Afeda

b JANRN@YIdT AAGd TG 3Tl Mo a1 HHST &hal, TOr 2R]R Heft
et gt afifsRar FHfor seer aehtaier U] sneesd.

qehiaieTe Hewd oM SUANT THSeAMaeel <ald Jocl: Wehiaiolied ahraT —ahra =
FEUTET THEAMS 9 AT S AfaRd R T <o 3TEr. a1 wRuTed &7 0]

HESTqur 3a¥ 370] fohal W[ Eiad Hor eid el aes AU A3 e d <

Had, HEAT BY, T AT 20 dq TH9dT I3 FThdTd. IS RIS Fehiarel e

gdied T d I HEr A ST WX CThell FHAT A AfMHaEH
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(superconductor) & FTahdr. 2]’ HICT Fehiareld UITHTg ST SAAUATd I3 3TTe.

Y \ \ \ N A . oSN N
denldiel UchHenlell wilgH Hicwoo doodl dlddl ddld. q1 qood[HIH 1 d-lqeied Frcg

TG fTaR aisT=ar aRuaStt aTuiaT A JMehdTd. 3T hediT A1 = e
T 213 TRl STTOT TIUTERTET AT ST TG o SehiaicTHE e Urehaid a1y |IegH
ST AT, AT AT STE UM a&T 7 U= He<d T8 Ed. T a1 AT SUIHIel
AFET THeTshddre TATer 3Me ! 23T JTdahTd IT Tardi AIOMET=AT A e SiaaTd shrdt
HedTd TaeT .

3T FEST Sacie 2Me WS SUATEe! @eREAd e Th Hehoqar et

ST U,

TeTad SifHeT WU H1a?

Iy T et AT R Rferaw 3 grEgie & e qeiged fage gt

TAR SATCAT. T U3 31T Ul aht 3aX W18 Jolged (3. 3fifagei, aeiet, 8.) fHafor
3N FTCT? I AR : R, R ¢ R0 Jolged IAfauardt el e 3 Teeard ara
SR AT, A=A T ot BT IoTe STU[ AT dhgahl <Al AT & foraw fafor e
fed enfor erar 9 o= (A o 23w R I fAwadr, Tur s dw oraft I
T AT=gT<AT M STagISTT YA SIar. 3130 de8f i < uraar AMr A

AT AITHMTT & foraier T hia e ZIUard GiaTd g, U 372 YihaiaeT

S YolgAel (UM 2raTd. Jedr U3 19T 3% s ar=aredl T9id daR Seielr af
A A n o (o

ey el ATHRNT 3T gt Sram?

AT ATl RITAT IR Uah 9es MM AT dhi dT=ar e dter sha= dr=ardiet Tfeer

fRrdte SremauT 2. arer Tdaa AfaHa: T I Shed G IURuATT

gid. a1 Yihdae ar=ard fAior Sretelt Jeiged aahraNd foets g, O/ 9 <A
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feeEeedr a1 9 JelgaaidT araATdIadr Uah TahTrHT Y 991 2idl, a1 Jergad!
arfifar (planetary nebulae) TEUMM. AT Teavdal A GeJUTAT SANTEL. TUT AT=aTq
TR ITBCA ol Joiged JLATHRE I T el AR i (a1 3
T TAGATATHT Tctel 3Te) TAAUaTd He<ardT YfUahT Iiidard. " Fuard @@ T
S & T SR qe dfe wuatEl € I

faggre=n 7y

FehiateT= JeATHTOT STThTNdel areded 1A 31T WA= SHard g,
R003 WAl FEM T&idtd shetetl EaesR & srashmiieyd 3w sawd fhwn=n
TETAN @ord Feidr 37T Hid. St Ro0%0 AT fOUegietr Fahiaierar el
-2 a1 TeTad! S1fifehd MEHeT Bldl. ATYAT FIE< 3THah (U] AT TISH

3T T AfhaleT o1 STSTaR ST WISl Hard famel 0] 372, T a1 {o
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feqe e Ha= Sl eme @t arfdz gfiiw o wmer AfREm smuear gt
ST BlaT, A7 MSTfawdt @ Hvgramet fRaesar ar w&d ol fireror suar
STeAT. AT A= SRR e AT ST sifacial Afe=ard smet feshy
3T 3. W™ Ao X Afien=ar et Rffdddt ta aforaieran Td Meeer oM.
T FUSOIedT FfchaioTedl |t GEgu a3 Tgredl SequHrer 24 U2 3! A
3TAERIRNT Afchaict Ha= YacTa YHIUNA STTedcdrd STHIA AT Il ki <A1 HHIe g8
@Telt e, 3TIe MLeTor 9ol =Te] 3T I aid AUl Hel iharerd A
TSI,

gcharer smfor daeafdar
37T AT 0T Eom=ar YAi=eh adss a0, JeaTal SIaaesl Halt (Raror Sefr
T YRATAT 3TS[Tet HUENM&RE S Aoeie Tel. yenfid Eiagar et

Fuigdt T fFsfa geaienr faffw R STsuggur gied ufen @y esitad

(self-replication) FHIOTRT (ITRTAT |I@N) 0] 9GR ST 37T AT<AT Iehidiq J&
THURG o qguaha Sfa [t et gor a1 fesia sifdare s gede) smemda

3NME. e AT Yehd! TAGH Uahe IS chdes AN 3TRUAT fohdl ST ]

FHUTATT TArf =T W] TR 20 2T Udh IHehRd AETEl e, §e il a1 gufds

QTR ATAT JT6eTd T X, ATMMEN T Hedh Tahel A "qreT 09" faam

TR BIUaTEdeh & ME YT 3R,

q3eAe UEaftar (panspermia) fsia 3 QT st Siaw faem o= rfedard o

3TIOT STaHTeT 3Mazdeh STHUN AT forTd Sasad: fthid 31ed. AT aeahER o« et

3O TeEw TgT=aT TG USH sht T a7 Tgial SHaESI=aT Schidiel UIEeT giar.
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TUT STAERIRN &T—Tohtur, AT fohT0T, 313 e T®urdl WIUrdTdsh YRUl STfeacard

3. 33 URFEUdd FIV@ET W@&AT S a7 &% 3ehd @l IqT AT
HIEUATETST Bt 3N fowAfee a1 JMEATEd /T R "igel &l & eusia
TR TRIT aUhd Ui Fie R 4% hdid. a1 Hedd Hel AIHhd
Rfeom=r MR el 3ISHel WaH UIAT UGS WIEl. U afchareredr
TTRIRMATC ANEA@T Teh AT JTIaT SEULTT Id. STTAUT UL GATHIOr Ffchater &T
iz =ors o fR Srar. o1 27 0] 9% HIUr €AY MY M. a9 A1 W0
TeATAT Uiehes WA S SAU[ a7 0] & 219 FhaTd. HIET AT & Jerar
fezfre smureft emg #i afwarermedier Gra@tmeT Shavr #ieT gedter T fayme g
faammoft aigtea srema. aga: et Srar wefter afehatered sraeRtamdier arg. SMEa@erer
3T d. fosTd Feft afchatarned Fausiia ME@e a1 AT ool HEHH 3R fFobe.
T o= oreare a1 M ST SieTedr e T St afeare e et e
TRl agT 3Me. & U UWiaahRan Jagdl 3 I1d shivrare dog el
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Ty iR Nfor YT eae S T
— gosita urdter

(patilindrajeet.science@gmail.com)

TaT Mardt @d fargrad gt TEren A TSR gevarEret o ST, Jeur
TR0 3raUST Y. I WIEUET WA e Ta U YA Terel e, T8 W Wy
AT 31T, SUT W@l ST a7 UIoarel 3iHa Urg s T Trewes roft fUar. ga=ar
feazlt el 99T WIEArI AN ITHAr MO WeAThwIdd GEE dIg qur
Tedl. BT HICTAT TSTaT=AT UIUAr=n "Udig” Mg & STUUT &JUd drsdr. Sa¥ fA==ar
T AT HAIA TGV BT FHLAr MU FHodd sl YT FIZA el FIT0T
U SMEd. SMfir MUU TWHST INUAT HASN AMufddredenr B 3
SR CREr

ST AT At 3T SATeTet 3THeT av JreTel el UMY aTa T T UahT T
TG 3Metell e AMTARRETHAT SO YSTA-&THAT e YHIUNd SMEHard! 3T &l
T A 93,

NS

TN o o) Y Y NN . .
e SATad AT IR gdd THUM TGl ISTd JST Usd HAd. ATary

(AN AN

R T HOgrEer [{E T gmoair TmfdereE R (immune system)
TET hetell e, M TG STHATTATHT TIRI0T H0MTAT HATERE! 2§l

T U TSI 3. IV Tehig Sie a1 uerel IR gy g T <l 9qa@
AT hid. ATH I fdehiean s ST SHRURET fafder zum <retar.

TTeIieh T IR AT WSTaAT 2T Ta 3T U Tid . 3q.
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<, Sledil oS SAUMT 379, WeTdie 3T, A STdiel Yaht, hTdel HUTERET
e Uarel, 2. STwdld dof 9Tof IT<aT T 18707 hid STHdTd. 3731 4T 3T9e aral
T RI0T Rl UG FIel 51q IR Ya3T [Haadiad. & 5q Told Ma@ur af JrErer
RV STTAAHE FRRERTT HadT AT, ThHIA JaoTch AU 3 faresTT o ol Uk a<a
e SUGE TS a1 Sigdl T MAd! WA & ga@idr shig
IESTATHEET TGRS €=l GHT 2l FHal HET a3,

2 9 of formprarse

SO WA S Y& 9ea e aie-ar Uit (WBC) 3. uie=ar ufi=r
AT YR M, Al < 9 o formmidrge (lymphocyte) & 2 TR Geiwd
THTAT VAT YT AT SoTadTd. a1 Gval URM <Al ATl Gsd 0 el 3ie. &
fOTRRTETEE ST 13T HIUITHTST Ut fafRTe Uit aroR wiar. a1 Ui o1 e 3a

=N ~ N\ . . C e A Y
9o e {9 HEd. aee 9 omhiaRge Sqer Susha reaat ffeare]

(antibody) STaT<l GTet (UFAe) TOR hTara 3nfor &1 Wiei=a SqA1 (et shdrd. Taren

@ GURT AT HIeTeh ST SATaY SATYAI0T Hao &igel 38d 37fur 3= e

TIhSTUT AT A7 2rar 3N IcTes STaeh daTed ATYHII ThId 5iq [0S T

R U Aar yamner & g §t formeraree ar o3fie fafor s ar oRf erstde
TEHED (bone marrow) 3TETRT: HASI=AT T+ AL ghar.
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Pathogen

»«‘M

Ant] bﬂdy & www.science aid.net
TUT ATl U3 87 38 sl 3T ATSiqr i@ a2 At (Sar. fHamy,
famToT, 3.) S U 2ReT AT THafe 3 Sifdsh Tehuue 3@ Uedd oo el
3T (antigen) TUMIE. T Y&R & T IMeiqe @d:o NBF@UF 3. N30

-—Antigen

hY 2SN 0 [N hY \ hY N\
T e aTe! W s ot formRraTse ST, Uieh Held ST UshTe U]
A SUST Y0 T e Sffrest=it ifafdes T orsft earad &t s Uad Jahien

foTRTETSE SITd TUEe T, Sifesiait T Sedrar fommrarge sifarsist Rmor

F. a7 Afreargiet sifresrTar (Mfor o= ITsTa=n) 3T hddrd. WA qAT 2]
SUAT AT SAel a¥ fearsisT @ SMUedr 3NN Ii=dial Seiet (TEafdh)
SIS 3T ! TETE AT HIAAT ST o o ToodT YTUATHefteT aTel (SIher) groarsi
2MEHIAT & ST AT It Sffeaifg<i=ar gt 31,

2R =T TR Sffesi~ar heft et &l Sid Rt 316l U3 hardid qwerel
TS, AT ThOT 3 hi THIGERT o STasild STaed SMFaT IR =41 Uafiel

TUCAT e 27 ST B, &t weT =1 "suel” Sredd; T Sl e . 3

T TET e 1T TR Fideh I ST T < IS Ui arer AT3T Shadell ST, ATl

T —YfdehREReTHdT (auto-immunity) TEUTATd. ATYes 3121 YToarwes Tefi gwar fafor

16



eI . & T AT JUUTEAT o T 99 o3 3Geaed HhivdERE 378

iR Afaed

U™ ST el Woaiged IMYfdhRaeldar aiet 3fdd @ e ued 9.
T AR a7 AfTEATaTT= HIRUT JLUATAT Azl 34 Iy Jad Hid
3Mmed. 3ffeerat wfe=ara "wrag” a1 wfafsa faam FMadefera U= anfor ufswawr
foamdter=ar aFanit Ui dheredr SR ToAT a7 dfAemEier SRoTHAEr
THelelt 3Me. SAfrgaTeT Weh AT JMEAATAT U Araret At 22 I AT Th
e TR ST Tl Sefaiel a0 Hedial TR Hid ed. T 3T e a
3TTeT S INI{aY HBUIdTA HAT T A TG TdehRanzID Taeiedr Hadieh JHTo
Jeelerel TRl A7 Telge WA HT BT hl SchldIAT dalel SAHET Rt

hY o a h e () [a) N\ .
MY TdhTchAD[ ATHATIT HSRT hadUldT e [RAT h T ATl Hleld. I 3L ATl

HedI =T JSiielieTeadd SMewer. il 3T @R el i Tord FfdhanzID]

Tl Hedieam IR ffeargiaTr JHIr S 3red 31l ae S1faz wa

fRaTeATae! AT HedT ai edTd 0T AT aiar A SR 3T, UT Haterd 3Mfor
RUA Woddd IEciedl Soidr A6l e ufienadwet @9 Sedmes

TSATCTEATEIST R Fefl Recih Ted el e 373 Hedl Hut U STwaTedl

AT, ATHeTE HHAGH AT YTdhRahIIDT ST o Hedio STAN it 3TE qur a1 Hear

(o) NN e

Trar & 30 A-GTelT "ToTdTd. 3731 Adi= hoduTdieT el Weh=ar eai< JHrur

SO . 3. TS HAGAd AU dhRHOEr Hel Y a8 Sd T &L a6 %

ITTHAT ST+ S 31T T3h AT Q0 I8 ST ST T IST R AT STHTeAT °ToTd,

Y Y

e T eh TahIe! Al SMSTSIAT R0 ST ST+0 . T Ieehi diedl gIo arval

-]

\.

T daeaTa IRt (fit) 3!
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AATTET ST ATl T AT T dhRHDa hidh NMeHdl. It Farme
fehal WHaTHTer T 2laTd M & STS[T TI¥ 1el. 3730 Yahid JanT wiosrd Taia
el SIS, 0T Ao d @ Fshs et demae! RaraeEe st e el

18



= g enfor St Tt
—ggeiia Uiee

(patilindrajeet.science@gmail.com)

R0TT IqArAT IAL M LT AT Ufeel T3 AT FIBHA dAAAA
SedT YT SJaweadh oTelul, U UTdia Hidishl (exponential) Ty, 373m
TRITAT YA Ual SOATaE o -aT CUATY STUATHIST TIUMT 96 SRIGTIHI0r St
A ST, &7 919 YRS SAuEd o SA0REA Setedl 3TRE YA, HIurdhrT
U], TEHWMET 9T (processing speed), TN, 33N To¥ fAummaed g
STHUTAT Y= AT e A0 3Te. faaly Furet Uurdiear a1 Taeurr |ishld 2RE4
rei= E2of AT T AT TATed chU=T <l | ETTahiUent Uah STHeiedl Me A
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-

AT ST ST SRl T AT 3TTEAT 38T &< yiafaa &1 oFhi=ar MR &4 argdr

hY o hY " * AV o
. ST A3 AT U3 fAarugrd ard (37, " 9. 31aah ai<r G SATell @]

0 N\ o < NN

TRT A I 212", Fae! He<ar Ufaare =t qorT a1 Ufafaarerad shotl sird 1T

o

A3l STeer ST,

o

T TAANMN ST LTS Ueh shdle=l Sg 3MUST gt et 3rTetr aff ar

N O

AT RS ZUATETet et 2hies STar Anter. wfasrd o fedae fenzl e

SIBIECIE] hlUdld gl AlQUdld eldl(ﬂ.
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i TATd<ar ORETAT M odT TST<AT ST SATS[aTSIell S8 eTehedrd Telld I, hl
31T 3MMAeT Sfad IATaX fohd! WIaT THIOMER @A 31, AT o 47 |IUaaRe
T TAFMET AW HMW I a7 FEhaaRe a3 yrafis @eur ot
AET THE Tolch & QUIR IUIdel |Ie & 7. JUT IOl JATeT YIoiqaur e
FAGTETST ot < TR 9. AraTSel et HaT TRTAT, TR e fagdayiasT
AN, Taga! A s Seia) dreld, T A& TgSeial. Heddl &
TR AU A AT ST T 1T Te IJ5eA! T IF Tahel & hodral

T TSR A&t SMOT ST hies ST TRtet. 373N AT Fa sraaiter 99 (perpetual

motion machines) FEUTATd 30T AT IAT=H YT AUETET AT ITH HATUR A TSl

3MME. TUT &Y ThoUT UahT &5l AT shedn < WAL Sed i areqaTd 31 et
2N 3T ? T e anfowdt srg |ivara ? Sa STuA Jugremel sl aet JHel
HUr TS 3TR,

Foter feE afderT

HITATET T (civilization) TTAERET ol 3Ma3Tsh Me. TE@ET Tl
TNt far Sot=ar TReiaey ST Sedr Adid. Jur 3/ ST qreuarans’
STUET 3Th! &F HeheUdT aTqiur |10 TS, JMeh! i =T 9Tl oF <, Sal. Sareot

YU feATH 3P 20 TiE 31T 319 T UMr AT ed! T 37 giat st dr fear e gt
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%0 A Fdl AW FHIAL INCAMATHS HIUART YHRHT IF Tegdl. 3
JafauarErEt TS, e W RIERAEE wafie @R gl @ TS 8t
THYT TG AAEER B SUedl TG IR FaRurT R/4 ST
(horsepower/hp-3/i<l Uehah) TET Mg MU TAET 3T AT SIBIAIeT AAThS
ST Y. a7 SaeAdd A a9 HITE S Afdd chell. YA gg=r 2ur e
R0,000 TNQAT SgT AT ZIeT ST MOT AU ThT <A FERRIGET. AT FhieeTd
AT T[T G&ATd et 3707 AT JTogi=r ol df ShIH HiTATETe! e ANTe.
IT JTUAT=Ar (3. ST, 9, T.) TN BT 2—R 3TYIHT TFET i,

YT HewdTaT 20T AT L ¢ T JIAehId: AMhaR ATeAu=aT SEATT 3er, a1 fa=n
I FHET 3k I (321, AT, 309, 3.) fasdia wuard et a1 I=i=i 31l 20
TYFTHITAT FHIET USTd B, AT Uahl Afhedl Wad gl TYFHIET I MecATfaTear
et 3ot 3med. wae T aTeum 3itenfiehiaiur, Jre+iar AN a1, Tos

A, T HROTS AFardl il TR Jog YHIUMER deeiel oM. Jear

qacTeh YO AT SATOM=AT @i o HedT SeleAdiges 2t T HRFelt Siq
3T, Ot g Fior gt SN YgNuTe aTdTeRuAT AN[d Here thals
Aol W1 Mg, TRICT er3fter Tfeel, T2 arareum=r <21 gis Jedtade §d Sta-

IO ATAT T, & AT T3 SMAG T QHGSAT, TaTS, MMM0deh Sl 3731 Sood <l

IMUNU gt HH HWU I3 fOndld wuarens nfir <= e

G faUATehs AT deodell 3. 373 M3IM 3T hi, Wil 9a I AT

STEATT aTO< hidieT 3N TITeRum=n <ere dia,

T AT QeI TR 3T U2 U el 3T, i 81§ SUGHATT hudd el JMEAsl 376

I T A T8 SATeAT ot = TRST TEUIR A, fdhar o o & qRfaetear seget
ST Soft Rwfor sier? 33 AT AT i I3 w2 urarT onfor & I s
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A TaR o3 TeSidier 3ed. & MaW ®IUM & HASEA U,

SSMIfahr g

HifaazmeATdier SEmfashl (thermodynamics) & 2T Swi=ar fafaer Tawui=ar enfor
AT SATAEUTaRuT=aT STRTETRlT Haefld oM. SHMfdentameTdie ufeedr Faagar
farsTeiter Frot<im |t e 312 E=ar 31T | q%, St (A0 Lt A et 3oy
9Y U7 T A TIRT, Ao e Tl SRUT gH-aT e ®Ad Sl ad. I
TS AT HE HEE OB JHT U U7 Ad 37, I TR me
A AT Foto ®UT fAgdasid ad. St (21610 A HOMY fhar giaerear
FoTUeT SR St (AT sheumdr fRias sRfaiter I3 ar R Seota shidrd oy
AT M3 I AT 3 2hd I, I JR T TOTe, "R o 51 <. feeredn
Foi™ 200% THAT Feid U TG a8 ATl l. 3T R00% FHiderHdl
efficiency) MU I a fohTT 3MTUUT 999 31hdrd, e 912" goar TUeT quer

o

—_

1))

o . e
TR 2I5el, TR SSHMdeh =T SEU Fam o3 I sifede (e srear. ar

AR IV AT HAETA 200% 37T 3ehd A&l SR Hd (work) T

\ e . n NN X . "N _n
o 1 OIT=dT S =T WUTAWMGIHTT hla sl d RN E&UTAT sl d &UTdI g@ld Sl a1l

hY (o hY C [V [ . (o)
IR | TR h1d HIUATHIST & 1%: 3Tehd TR, SaT. WU STferee e fAamr

UMt 3wrdT, faefter gTearer Som=ar 9Rwed gron=ar uyunge futor gromt

o N X

hY hY [a) * [a) o (a) (o)
ST, S. dH oS h[UTdle [ JATAT JIdeTedT Sosd T chlel HITH <hld h UJTHIST <hlHI ?EI_Cﬁ'

(\(‘\l\

3TIOT SXeTeT arar At 313N R+ Ssumfaant<r fam fokaw wrdzfter o= aifedqard e g

[a) [N
3Tehd Teld & &% .

R Srfater doi=T S
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fasrear Fawidt € o Sifeqera sry 3hd AET ST Wiffider sret, wif @
I STBB QYT WIS 3MSTa] RAhSl AlIAT 373 I FAfouarar Tah X
T hedl 31 fohal Tafaer T SraT Shell 31Te. 3121 FAT<T Ul STREST ¢&an
AT Tog NATHENTT TahT i TG BT, SATHE T TghraT 0T g aehrar aral

R . JmH mm e Lt um“m““ Wl

“”Wf Nll!mummmunm»mnr:, . """*"wm ummmnw“

IIHIIIINIIIII IIIIflIIHIll A lll

l

u""' /mi||

I wl

‘ M

A 3T TR 3 G FAfe! g fhar TR Ufdehdt g Fhedr &idr. a1
qrEdIeT TIET AHed W 373 WhT, AT 9o, of [, 3T, . ardehl Ushel 9
R srifter a7 Tegd. aTdeht sret 93 gemesiHT foias wrisiter aeat s a1
AT AT 1T T gob ATd HHTTAE STHUT=AT Sl &A= 37T il Taug 3.
T FI&Td IHATIdeh i e e Wi Teed, e a1 JMEAAT &f ME RTe
3N T AR Tegd. TUT AT YAl = Uk WISl TET ST, 2hi shret Afa3r fa=qur I

TN HOITT Aefl, 3T, HigE™ AIAEdie raiAeiel aeaiol U3e (8 U3e
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AT AT TfdsT Foral il HE&d 3Hd Hiw HAd Tg 3Mahd). R
TR FAhs SeeTeh MHYIT el T, 9% TaeT! fhdiad SarsTani=T 33 I
fAUTOT AT SraT HIOM=AT AR =T GATd U< UHT Jadell. ardar ai= 9 &F
T3 REAUh aidl. 33fT I TUST A= 3@ 9ol eS| heauh Hvar
I HTE e § AL U3 STHaRIT [ AU AT T ST °Taetl. T hTaTdieT [T er
YT ST ST AT TS 9T A Jhat. LAt a1 € e, Y ST 3r3m
AT U2 et 31t graet et ST, 3TS[e ! Seotah a1 AAWe U Taaard, for
el Hle ARG SEEeR U 3730 [aau[ehial Jiesl dard. g 4dr 3a
TRMEAT (3. T =T SRR oA s, ©F 9o SUURU=Sd!, 3.)
TATAT YT eauardt gROT gt difere Tuf=t oy Je= Araret

AT 210 37T,
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TRT T Ui el 3THTT sl gad SacTell ath HHITdTeTeaT 8T gaq Seurdl YA T,
T SHB IO T HBHa AT Fell Fedfoid wed o4 gid. 3 glugrandt
FHROMYT THAr AIHMTAS hidh, I MO adivadel gar el aqHmETde
R0 d Sl dil SATUTHaTur gid. SWUd JaTe TeHl TH d&hg T 48 a&Hs el
T MU YgHT U, TUr Mfdcsh Weale st ot orar a1 Termefier
TATTeh S=2Te0T, WTAT=AT JMI=AT T aI0H g di 39 Sfeqsrd 3rd. & e

HY I G 2l ? AR FaEeR STHeiell aiqA HEa0r I90T JHead 9.

st anfor W yoft

qEg 2T 39T =T (warm-blooded) 9Toft 3Me. 373 JIUgr=4T A= doa fer

AW NghY NN

TEUT T IS 29 (homeostatis) 21 I30T Sd. Td Teft 1for T gruaiwes

(mammals) & STTET 3. ASele AN, {@Eed (FLS), IWI=L (amphibian)

TETdteT JTOft 3w (cold-blooded) 3T, AT WTUGT=AT 3R ATTATT €&l dTTHTTEN

JAAIT IHA. AT TS THGAT U FaEUNd Hu<did UgT EdmE. 33m

AlQHIAld ol el QI?I{ICIHIC'I TgTqag fohdr (Tl heledT 3T QIJ?I{INI AT ch 31H<:|C'<4|

FoTd ®UTaY SHWMAT f3haT—metabolic reactions) T THAMN AT Herdeiedr 31EdTd,

T RrefieT Seter 1adTd. a1 STaeed i T o IR e Med TIuahT2Id
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=TS ST, ST AT a0 fohur AT 2HRER ST, 98 Wb TR el o, Feardr

e dedrd, Y S ag o, 3. U7 T Ug STell shl Td I b 98
Tl AT 3MMOT FHar=arear Sft g¥aur TR gid. JTa® 3Muedrel RMd Trer
FUITHEST e g Adier. WY TETe held R aHel 3THd, a3 TR UTufT fidard
ATATART 0T 3T 2hT Hhgeh UTUATH o |IUT=aT 2N ATTHT elahIerdah UTdes i<t aXet
SIS TN, ATEetel daHTe il SHUATETET AT S gTeTaTel e a7 ST ]
Tl [T HO WS FHA. IR dF Bl qe dar for (3mfga fFa9)

W Ugdr!

NASA/IPAC 947

4

_ 90

L g0

[ 70
636 °F

| NASA/IPAC 100.0
— 100

[ a0

— 80

77.5

ISOT 14T YTULT=AT SR dTOAT AT o1&l dIqHTHyHI0r Sgotd At e drgar <4

oS TR Teoid STHc!, d4 He<dT=aT aaai™ (WU &g, 3ds, Iahd, Th) draar

g 39 Efcgsrday R TEd, 379 HuIEdr gHUiadieTe dIgHT ST
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ATHMITRT S 31 2t ¥ ITER 2T aaAe = F=ur=r gfadre omer
ey, I gfadre el |, amed Ay 3T Hearet YT aeEdrd S
UL STUCATE 3T YT Shl YA 31e. 39 7 shodTd 21 AAUT FIcTHg A Sl
AR T RRE aUE TEd, SRU I aUEEE SEer 99 SeuaRte
(biochemical) foRaT greTETgUr I .

I AAHMT T Ufddre

THST qFa T TETE TR @ieitd a3l hell. 3131 Jab! qoedl @il daaHTed §agTaie
U U3t Fadrerear AUAEIesdT Wiedr <o Hear Hedier graureie ey
(hypothalamus) I YRS TTETAT. HgaT &1 9IT 0T 2= 9HiEee 3 3T

FECodTd e 3R TTaT. (g 8T 9T ST AR G 2Tehell fohal STHTdT

STEE e STen, a¥ IR aueT [T daar IR =) s e WhaTe il

TR UTaUATT 23 o, AT idiet Whale =1 We Al JHIONa TRH T Jae

h o

g% el (AT Seld el AAAe 2dl). o<l Jasiel gdl TR e goish!

SIS I A T AT S 518 STHetelt 98 gl U, Ao Ul 9 32 Tedld U9e]

MeEIEeddh dledr. 7 aid JgaHa T Hed Rrefietar I (@qaw I=ledrd fHard

U3 TEEH ded!). A A=y fohar HeEad. aedetd g ae

Mg THIeft (sweat glands) FR3MeT gidra 20T 9T 937 ATTAT, 9T STHT QToar=n

\

33T Gald SITEd 37T, 97 UI0aT o g S rad aid 30 & 2Iogreet s

o

[ W hY hY N . al A - N <
SoSdl " deAl STTd. JT e "TH e edl AT ET dI-dTel gJodh TedlH Us dled. (sTaed
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AT b IR &S UTva THF Jugrd GiTdrd, ol § g uruft IRRdier Ssrr
FHTET THTOME FYA B 30T ATIH ST FHI0ard Hed Fid. ) §asaree 3ol s=Ter
TAET SIUIFdr, IROT 315 (humid) g STAT asftea gid TRl 34 & Tqg Hhagel
T, i ITATT TT0ATERIe] 3o &R (salt) STHaTd. ATehRuTad STed STH 2RI Toare
2RI TR WHT0T @O HHAT 213 3ehd. IIqTd ST SEadl. AT Seledld
TIATEatY IR TR A Urdesl T@ur Teie 3Ted. a1 fhaiaes grom=ar
Tl ST I AOH S8 AITHTSdsh STEd 2id ATel, Aol a=ara Tad
groarHed gHyef THAT. & UTuft qrugrer ardta 2ruaraTdl Ul ST SehdTd (3.
A1) fhar =i HEr™ a0 9edd (3. /).

o AT Ufdare

3TTAT THST qR T @ Aidh—3 el Wed Y31 hell o ATSele fohdl TSdTd. Ta<d

o hY h h o

fohdl ST & 2lTd, @il Whalfe =T e o Uradid d {hyare Head (Ao

\

g fhanT TS, A TSTaReT gaqe BV W=l 4 ofady, giieft g

U . TG P 3erdr ared SAfer 2R FY @M. a1 96 fGharae o

EIOM=AT Frst o R dIT aTel dOuTIEdeh ST 2o I@uard .

geft T 3o G yToft SEiurg @r SvarEre! e fognr fahar hare e

A, M@ i IR 4T AU Afeld Ted. MIedr IHNEwET ara=ar 4

2TET AATd AT TROT ST JasT ohelled Bl & 372 WAl Ga ol 3THeiedl i —Hg 3l

GTOAT=AT ATMER WYY e &d 3N ARG TRH HUs I TahR ITAS TN
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ST T99 HIOITHST AT ol hai < a0 BT af SMAear J

TRI0T . IhIAIGRITT HTHATAT A e @ USel 37&eT, 7l SMuedr garsii <]
AU HET UN FEN AAT T M. HT TG a8 TH HUSS MTe
ST T91d ghdl, SR § HUS WA g7 &) U 3nfor 2R arear wefier S
S .

AT HET A4dr?

TRETCT U3 USOl 3T, Zhl Sdehl TRYTT AIqHTe Ha=0r Faem FRN STEdET aid
I IR AUA GTdd M AT@d? Bd 376 i SAde@! dTare SRUTd STHum
TSI THIA RRRATT e @! ThIdTe Tig=ar Ui A<l §eraed Shivardre! uradieid Arard

TG Thid 9iedid. © T 92 e qage™ S {9ed il /= aaarT

A AT Uad . EAUTAATHAT ST YH gral shi 2T A 30 Tfeasraan

R damEe T4 o WicqsraueT T dUAMER fR dam 3 fer ar o
AHMTAS FHEA0TT A=0T G& dr. D LT aS[T Id M0 IR AqHe arg

AN, ST AT Bedr (Jehia W d SaTell e FEurdrd) deeT TSt e

RTAST T BTAUTS T AT AT I, AT A af ST ATUHTATA T (A =um=i J=om

SHTATAT SATIdr 0T AT I A AN, ST 3TUUT 70 3a& ARTeATd TTeTor |,

Y o N

AT es 2R QU TR 813 3Tehd. MU 3R 31Tz ye oSl T2 w% 3

3T, T ST ST dTUHI He T S 3Mhd AT, dITAT % 2 Sicdsrd wiq gigi=redre

AU 39 <3 ANTAr M0 ATaHTT % 3 HicHrauel S Sedrd 4og 3% 3Tl
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32T YT BT AT 3T I USeIedt e, 3TTaT gotil iahil
STHTERAT TAT (TUTRef) 153 AT et 3. Wil LTAuATETSt a1 |rerar
3T STAT Thetedl 3, AT dr "gafafeifaferdt ot &mur oy 8 ufeT orar
a1 TGS TS &N0T HIOU " S g " Weretr ST oTe. 371 Uahe | 7 16l
fafor syer = Sl S sfSe 3ree T WiMaar FahE. U0 W, T 0 A
H? AT JAHIAT IR 2R AT AAMMIS el Wamemrar era
HAedTd ST3MATCIAAT T ST 3Me. & SR AT YUarEre! Flel Heahea o
faamor srffare e,

URERIHT: ATTATT AR
ST dIaa a9 uT=ar "He T a7 U ST 30T Uit 37eoT, 99X
HT 3N ot TRT & 7 THSICATYS WAl AT diaaHIal dSehdlT ATHed gradel .

QI ET 2T hl, FTedT ol ¥ T ehrRITeal g8 3T THITHRE! 38

30T WU SUCATATET 313 3Me. el Uere UReRieh di el STURE3 e 1 ? HId

37Ifor arear=T TaT A1 yfafefie Sereun=AT SN ¥ Al U, YTl 2T [gdg achia

TEdr g2 (visible) THR 3MME. AT Tl SR UK (3. ATehid e, FqUR (UV),
3.) "UEUATETE " WAt Bios SHHe M. AT e <A STt MU Sl 3TEd. e
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anfger WA (atomic structure) 33T 3TEd, i weT ARE Sorr =g <M
2T ST AT, T3T ThTITT TEATAT ol AT FHHT T NN AT o=
AT T Tadd SeTell YahRT oA 3TRUR Sl (T07 219 Fid SquR
fohur BNy o, AYes Tder gead AR He I, T WaUR fhRunear Sa
3MMERTT FATE ST FIATd.) ATSeIe dAredT=al UAT USRS 3T, ShRuT AT TRt
ST AT BT YEhTRT NSO 0] AT Faeed Sard nfor Jhseredr s
RT3 Gl Sred ot UUT ShidTd. BT Weht2T 3TUeAT SledTd fRIar STOT STqeTeT i oam
AT foTal. ATgod, UahTaT disdm=n U=ra®d Uiafdd (reflect) grar. @9, =iel, <.
ThIenid fHad O I TUad-T e d. Arar 37ef arerr U 3539 AT W, @
ATEAT T STTOT=aT YahIRTeTe < FMUATIT A IETIeT 29 TUT & 20l 3T 31T, ZhuT
T T HOATHIST ATt 3Nfideh T AT aeet0l HAYTE 31 AT &1 T =T aaetel]
TR aToT 2o Ueref araT THeT! AT Fier 1 ARl T2 TAad e, at o S
HUITHIET T WU hd & THS U0 e 37Te.

3UTAT: YR femeer

N . N N Y o) Y Y
‘IITU?Jﬁ H{TAT diegidl a:&’;- lsHl ddl sYriediHg] dicdl %‘ q*el lelooc H.

T RO YahRTRITE Tqad-Ter fhaT (refraction) 31TE. STeaT WahT3T WahT URGRIS

ATETHTIA (3. TaT) SH-AT UNG2Ieh ATEATHId (3gT. TTof) Jo3T shidl et dr Sael
I T 3 Sa T aeordr. HTegHT 9T (density) fSiasat <, fadent sroj=t et <.

3TUAT AT ATaT TSI ST YehrRIal 9T Heraar. foidehl ovaT S daer o &l

IO GehTaIer AT TE-Tedl Yo fIurg 2o foee SR, Wren Areqart
R {3 SeeTuar=it 2t &TAar 3ruadr=<ar RdanaM (refractive index) ATTeAT ST

X

TETE ATeadT=T e 3lieh ThTIre <7 AIeEgHTder o d Yahtal=r (Natdrdier o i<l

46




T foeT rdr. sarerefl Mafaret avar |atd &yl 379d, rerefl Jahramar o
Ratara Tafd SR 31ar. Saidie Wiideane & g wtar 34, it U aregar=n
g+ d3ar & (positive) 1T SMfoY @ TN TR 1T, 3. gaT:Q, UIUi:R.33,
TR, S UUT A7 METE 0T qiedTear UsTer g Hae? hRU UNeaidh ueref
TR 3T I @, T8 TUa hidTd. $9e e Rerer 3Tgd TWaheuHT gozT
H.

I & WeT: A Rerew

HEHEREH T U A el |eiaaficrd=n W fig o o weeare aa
SR ATEY. 0T A1 verei=ar it Sraumt ourerd shturaret Raeifafia uerafa smeea
ATEH. 373 T g7 uleere uafafta uerel ome. o ueref org 3ehdra 7 A
3Tah I AT HI0ATH qI Tegd. HeTHS R 3T ah1d T 312, ahl SMTeA7T Al
T AT W= T HISU 2hd ? 2T [Ore 3Me AT ST ATAT e 31 o, A
geriaT e RN e T (negative) STEAT AT 2 TR ST 1% 2Mehdl. IS vara
geraaT Fa3Ne STHT THeANes FMEAAT & ME 72T 3 3 T[fed &let Brd.
Irfod 2RE\ WIET IRMETAT foget JSTaAnT a e ueref 1feqdTd 31 3T,

T Gaifis fAd=mmER Traa e g, Tor e aemThs RIS Hivdrd e,
AT R00€ TRl o fFemdie (Afef FHfern) enfir swifiers s (eiew) o
e weiel AT Tl §gh YA STHET o §red oot T T+l Hhad
3TTSTaET Ufeell HeueRereT Uere« SHfdet Ael, aX 4 Hidshiace aimdre! gzder

o
e qldlqal.

Heme Rereay e Ta@rer Uere 313y &l 8% 3ehdl, T AT HUardre! Uah Il

U3, el S i TRl T Toiaid ®e Jolal 39 M. qrl 39 rdeed faruft
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TATGTEAT TS Ueh SMSTAT Ybah! 3. TUT qFa T UI0AT=AT YaTeTaed o SeT e
2MELT TG 2Mehd TTat, N0 TATSAT TAHT ] STOR 07 STSTeAT YBHITE T4

o[ T2l Uahd 3o JoATeal GE=aT S ale{ ad. ST, THeATer@! af &8 31534

f
|| I
\

3.

e Rereawede! M Hel YR Uedl. o7 Ueref e Te™ Ueamurgy avaicl

Iar Mfir & "ed UhrAme STUddT 33N A Hidd, it Uahrar AT Ueraia’
TemeRererar o R e <ol 9dr 9o Sar. a1 yerdi<t 9T=mr refd
31fazTa faety ore, T i< T arenur WY TS YUl 37a9g e, ATHed Fhre=ar
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gyUETTeR fafaer geret=r (Iar. =, FRE s, 3.) faf?e i ot cuarm 3.
AT IR TERTRITAT R AT Ueh ST 16 T Uk U a7 Tereli oY shivuard 3.
T TOMEST HEH ST Saa= 3le ATHR Sl M0 gedh Hasuar adr. st
Uerel CRT HUTET M T Tereial AT WS eTerr o e STy, ST, 2T
UTITHe T diere &s oiel Tl Tedare! aafdeiell HerqeRereT arae et
TMATET AT FHell BT, AT LA YIS A AT, Teied, . o=
IS 3T MG eTa9R AN e, S0l T30 YeRIRMETET i hidiel 3/
Terefiarer ueref Safaur 1T 31 Seiel T, T4 <A1 9 AT &= Ay g
I A UTEdT FET AT & M WreF ey 3y A JeeT g it
UTeTHET 31g2ad T Fie RAuAraE! tH HIeauard F&ard shidel gihd el Sl
ST © TS 0 TeTe e, hi AT Uereial 3 &IATd Ay i 2Mehdl (3T, &
TETTOT A3 T hiel HUarde! Ui~ aafodT 33 2Mehd) 0l 9. 31g3d

T T AT HRNELETANTET &b e 2T el
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(patilindrajeet.science@gmail.com)

"I USTeATd UIfeet STy df TSaE iy 21 e’ T@ardell ARTeT. Tt BT shus
FHW & TR T HEWET Bl ANTAT N ST B id STadT iR
TS TSTZTAT T4 BT HIUAUTHT T BT 0T STET BT ZhH 20T T[T AT
AU TSer Tegd. Uaedld Gk a1 gl USoiol Joamult 9] fSTgahiet.
TR Ugetell ot o WISl UTeitet qeaeietl Ul gl TeT3 Sdiahs Uit e, e
o arfiver T sreEe g Tsearer | de o Ureliel deed, SR &l

fCaaaa @ @il 379dd GeT AU grdl. TSIz MUl 9T qld ared

N N

SIRITUT=AT ETaTeAT YSaTehs Ulleet o fod TR |IgT ies fAee.

"

N

3T T ATl feh 1 3Med ST STUHIdIges fahal Mg w@rer 2mifis

o

3AGT AT 3 UT ST 37U BaheT 3. UTeil=ar U@ 3ol

AW

Jeoiol 37199 I AIed Aald, &1 W2 TSIV HIO! SIAUT Hai+T USeare e el a1

TR JMEAS Toll fhedh a9 h1H id 3Med. a1 WML fHareiedr AiedigT af
2T TR AT 31T, ZhT WOSIT 313N SUARUSAT IUTST Eletel SAranT AHare Jeeie

(m
AIdHegl dig oI dleT!

[ E
gAare(regeneration) 2T 32T Ufhar e SITANT SgURMNT YIOM SMUeaT HYUT FIHT=
T STad & INehdld SATOT AT THE LU qeT THodie T St geediga

& 3. AT U2 HOMR ISR TUS TCTIS<T SRR T 3T Rs A&
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TTOT. AT JTOAT= 3, 3MMSd, WG, SIwaigT Thue! dhiyd qehs hof, i Tiah JahsTen

qa(E Bl H@ TRl gagd Ud el & N3 qa S, Tl W Rere
R000 THS whel, AU YA THSUTHA @l TS qar gl

UNa A (vertebrate) TUATHEY GIaTE 813 IR0 THHT ISEUN HAHUST 2T SHIT
IO, AT gruATHe At T, RYUeT, SWaST, Sies, MUl et fdid Sraadret gAaieE s,
2Mehd. AT YIUATAT JHA1E 213 FAGRUN=AT ST Uah YR Taa = 3. Sl 316
Tt HeheTd |USard (3. gocil HIUM=AT YIUAT JUST a7 Ui Uhsoell 31%), deaT

T 37T IMMUTSMUT @A TSard 3O SAare’ sdeter Hehe T faa FHemE.

gIalE 1S IMRUM=AT JT0Ar<l It Weedrd & 919 Yahsi Siurad, shi yroarmefier
o+ 3 [N (o) o (o) (ol o W (a) A

2MRE Tarfd Saeet S fadent gAaier=i &dr &t aged T (mammals)

TTUATHE AT Yihd=r 3ruTe fog AT, TEaT yToAiHed gt &THar & fiogd A9 e, ©

SO HUATEIET FMEA HerHusy Moy 31T a1 yroai<r dtetfHa Temd Hiad. Tud

SR . o o [a NN A
TAHUSTAREAT fFardl qaaie il gid & S ¥,
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et f

HEIT Jogir 379dd (34T, 2) for TARTSTIT TFIT AT AR TS oA T

Thich T2, Qa1 Hed gTs il |iTeT, e 31TauT, F1Y, ThaTe [+, =T 3t (3T (tissue)
Teure fafne trafiar wE), nfor a7 g TdreeT UwT TeUarErdt e U=t de e
3T, T. TG 3t &l aqUIET aeiell 3THd M Tearr ARy 3R Suard §
AT IoTad. IS &1 HEeeee. Aar=ar Ui Hed ud. Tde e el Lt
U9ate B, T GE=ATE Id AET, 3% w12 AATST YorHugTar U SuedTel SHarar
AR

ST HAHUSTT NTTT HITAT ST, deaT Tl SHeTeaT [SaHRTUTeAT Thalfe =T 3o

qIaArd, dadiel TUgfie Uit a1 Srtehs ord HdTd, 31for e MMawur qar hidrd. ar
3T FHfAUT=AT TfUS T O3f Uit Gad U 3 Srdrd. a1 Ui hrasiedrie
3TIOT AT UM HEdTer AT |31 Uddrd 31T a7 BTehell aIg o3 aT URIT Zerear

fEamft S 2% T, I RS U3 B e ATt ihdl & Hid

ST TE TagaTd! gat el sHvdrd azddh 3t aHduarare! aqe Uah e adl

El% SN, ¥ 9Te] ST 3MauETetel Ui faurst gre i 9 ared. &7

Uaff=r §UT 7 AN Fahg T AUT-AT WMo  Sal Heahio Il Hhidl Nl Tk
I3 Tewara fURide Ugd. ¥ @ wur: ierumarett srdetedr uRfier e
T TRt AR AT ST AT UTafien Sraeed Tl AT gre fRutor giom=ar
it weuret meffr disaafi(embryonic stem cells). 1 Tafi<r fawres gremar emuen
TS T U3t TAR ElaTd. TETe 9g e & Ui e v fafme aaffwer
(3T, T UM, TH U3, .) WU 0T 0T 1. T aTeieten deruzi=
AT faf2E URfiwed(specialized cells) ®aia gia 0T a1 Uaft wed fAfRe wrf
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HE TNA 30 AT TG HOATET 20T 3390, T0T HAHUS WS STaHat
fAATOT STeeaT SMERuTdte Ui Fet Hel Werearat T = 3iew faeT Ty 3T
SITHRET T4 U2fid ®Uiadd efad (®%?, & NHel rgNa) 3nfor Ti=ar
T SAYHIY TTT R ST il et I@u & ard 3o raaardt
gFareult g% . SMaRuTEre ST el a7 feuiada U3aqeTen stecHr
TEUTATd. SoTeC AT qar 2107 &1 STaaarar YAarear Aial 376, TS[Te! &l W3 34, i
IqT U7 STITATT SHIVTT W IHATE=T 3T (A1, UST, B.) & Y Hhood, hRUT ISt
ST sagaradier et feerdt Wfeedl ST TSt STHd. BT Ul JMevarErd Tehram
qIIAT STl TRTASIoATEE URMdTeT 21 ATaTedl SHHah g . YAl QTR & ST S
HITT AT

313 R gate G& Soamal s aTHeeT Ui TRl | WIser |red ufeearar
3TFIATAT SRR HUUTAT TTRUTT ArEF Bdrd 370 77 Mt 1, 278, A, 2.
It FAfAUATATSTET HETE 9R0gTd AT, &7 ufehar gur glvaraet |uad g uig=aren

STt TITar,

T yrogiAefter gaate

AFETIRET T 0aiaed &l Juund gaaie g ad, 3ol arei<ar Sum

T 9T T2 ST A7 Jehell, TUT I AT HRT SHITET TodrT AT JHare &l

&Y. TUT AT T YA ST UGl e, d8 BT M ST e S @

A Blee T MSAA ae Bled Gerd TAe! AT T T Seiie’ YT, 3R
T SMUCATHETT T UT0f ST ATeATH GHld Tl 3iTetel (shal Aare Sl
AN USdd. AT GHI 3Teielr WgdT Taur Sy 6.,

I nftr HoHueT A7 et yuaiwefieT SO Sieredr f3enTuft "sumear weaiwes
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HH ISR h1e 1o Thidh fadd Tal. T TahTd ardTeund ag a3 aTaedr areH

STUM=AT S0 FREAT ATdeh! Tahre Tdad gaaied aid, aX ga=arel 90 3di qai
EITATd. ThIUTT 20gTaT AT fhar aTTaTedT AT SATdTd ?

3TN IR STEH SAedTar T fSahroft o Threit T3t aar gid. AIal &<r o
A a9eiell o, Tusfiy onftr sfife (Fevveswmed v tustie e @=ar
Tahel T2 31T, ATdehT TfUs i Uaft Aian e srai=ar ety ST gis Ui
3ITETT TS SMMUT IRt I AT Aol SHT R hrageae U2igsr
STHT ZdTd. SYUd dedT HeaT TR e d. JUT A dl T& 20 s et gichar
I Td. HEGTARE TR T SaziHed Uil @ Heard Wed et onfor
I 3MUCAT STEHER S e Wl 2T UMl T 991 gid el WEead Hed 9
THTOTER Fhictst ATaTd dd. a1 erdid ol & 1fazg At o1 Wi dar & qur
It (scar tissue) TR FHIAME. TUN Il TIR AN TE@H GET I 0T HaToT

qIaTEIet SMETUT she SUIRT 90T AT TgdT. ATar 37ef SUeATe hrasi e fonar ara

U S HIUATERET SN0 HeaT HSTer 30T d ST 3T MTeiT STE@q T& T AT

AT ST QRS T 0T AT T ] sol€ AT N &leeT MU 3T Sfagdr= are

TS TTCT! TUT 3731 SAlehi o Shid SATeATd 90T ST da STt Sg?  STR1 el aed

o
RTEATRAT T 3T TG T ST@H hetl, aX ST@H AT fohdl a1 & alee Snfor

o

ATt ST 3T A Il o S Ya9ar qHaig &S adl Jec.

o N

quT TRl gate YihdT T N[ @Ield TS {0l TSt 31e. dofiedl 0

373 UG 3TFFardl GHaie Hivaredl SUARUSAT qaR SI0aT 3197 R—3 TITah!dl

FHIATTET ST ST, TUr WAt Sagaret gadie giur 3ed e, &l ey @
ATFASH L.
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