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   VF\Sv! VgJI[ C]SDov

R[ZD[GzL  JPRLO  D[8M|5M,L8G  D[HL:8[|8  ;FC[AzL  GF  SR[ZL  VFN[X

D]HAVFHZMH :5[xI, D[HL:8=[8 ;L8LU G] VFIMHG SZJFDF\ VFJ[, K[ VFS[;

CFY p5Z ,[JFDF\ VFJ[, K[P;F\E ?IF4 S[; 5[5 ;" wIFG[ ,LWFP T5F; SZGFZ

VD,NFZ wJFZF T5F;GFV\T[  VFZM5L lJZ]wW CF,G]  RFH";L8 U]HZFT 5M,L;

V[S8 GL  S,D !#5s!f VgJI[  VNF,TDF\  NFB, SZ[, K[PU]HZFT 5M,L;

V[S8 VlWGLID T[ SFINM VG[ jIJ:YF HF/JJF DF8[GM K[ T[GM V[S pN[xI

TFtSF,LS GLJFZFtDS 5U,F ,[JFGM ZC[, K[ VG[ T[ DF8VMG W :5M8 JMZg8

JUZ VlWS'T VMYMZL8LGF  C]SDGM  E\U SZGFZ  GL  WZ5S0 56 SZL  XSFI

K[  HM  VFJL  ;TF  VF5JFDF\  VFJ[,L  GF  CMITM  GLJFZFtDS 5U,FVM  IMuI

ZLT[  ,.  XSFTF  GYL  VFYL  5M,L;  VMYMZL8LG[  VF  SFINFDF\  C]SDGM  E\U

SZGFZ GL WZ5S0 SZJFGL ;TF VF5JFDF\ VFJ[,L K[ 5\ZT] 5M,L; VMYMZL8L G[

WZ5S0GL ;TF CMI T[8,F DF+ YL SM. U]GM SMuGLH[A, AGL HTM GYL HM

SFINFDF\  :5Q8  HMUJF.  SZJFDF\  VFJ[,L  CMI  TM  H  U]GM  SMuGLH[A,

AG[  K[  VG[  HM  SFINFDF\  VF  AFAT[  SM. HMUJF. SZJFDF\  VFJ[,L  GF CMI

tIFZ[ ;LPVFZP5LP;LGL S,Dv$ GL ;FDFgI HMUJF.VM ,FU] 50[ K[P U]HZFT

5M,L; V[S8GL S,D )_sV[f4!!(4 !$#sALf DF NXF"jIF D]HAGF U]GFVM

SMuGLH[A, U]GFVM ZC[,F K[ T[ ;LJFI GF TDFD U]GFVM AFAT[ SM. :5[XLOLS

HMUJF. SZJFDF\ VFJ[,L GF CMI VFYL ;LPVFZP5LP;LP GL S,D $ GL HMUJF.

,FU] 50[ K[P

v;LPVFZP5LP;LPGL S,D $ DF\ EFZTGF OMHNFZL VlWGLID VG[ ALHF
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SFINF C[9/GF U]GFVMGL .g;FOL SFI"JFCL AFAT[ H6FJJFDF\  VFJ[  K[ H[DF

S,D $sZf D]HA ALHF SM. SFINF C[9/ GF TDFD U]GFVMGL 5M,L; T5F;4

T5F;4.g;FOL SFI"JFCL VG[ VgI SFI"JFCL VFH HMUJF.VM VG];FZ 5\ZT

V[JF  U]GFGL  5M,L;  T5F;4  T5F;4  .g;FOL  SFI"JFCL  S[  VgI  5|SFZGL

SFI"JFCL  SZJFGL  ZLT  VYJF  T[GF  :Y/  ;\AWL  T[  ;DI[  VD,DF\  CMI

T[ VlWGLIDG[ VFWLG ZCLG[ SZJFDF\ VFJX[P V[8,[ S[ HM :5[;LOLS SFINFDF

SM.  HMUJF.  SZJFDF\  VFJ[,  CMI  TM  T[  D]HA  SFI"JFCL  SZJFDF

VFJ[ K[ VgIYF ;LPVFZ5LP;LP GL HMUJF. ,FU] 50[ K[P vCFY 5Z ZC[JF S[;

U]HZFT 5M,L; V[S8GL S,D !#5s!f VgJI[GM K[  VF SFINFDF\  VF U]GM

SMgULH[A, K[  S[  GMGSMuGLH[A, K[  T[JL  SM. :5Q8 HMUJF. VF SFINFDF\

SZJFDF\ VFJ[, GYL VFYL VF U]GFG[ ;LPVFZP5LP;LP GF X[0I],vZ DF\ NXF"jIF

D]HAGL  HMUJF.  ,FU]  50[  K[PU]HZFT  5M,L;  V[S8GL  S,D  !#5s!f  GF

U]GFDF\  ;HFGL HMUJF. HMJFDF\  VFJ[  TM  V[S JQF"  ;]WLGL ;HFGL HMUJF.

ZC[,L  K[  VFYL  ;LPVFZP5LP;LP  GF  X[0LI],  G\AZ  vZ  HMTF  VF  U]GM  GMG

SMuGLH[A, U6FI K[ VG[ GMG SMuGLH[A, U]GFGL T5F; ;LPVFZP5LP;LP GL

S,D  !55sZf  D]HA  D[HL:8[|8GF  C]SD  JUZ  SZL  XSFTL  GYL  T[JL  :5Q8

SFINFSLI HMUJF. ZC[,L K[ CF,GF S[;DF 5M,L;[ VFJL SM. 5ZJFGUL ,LW[,

CMI T[J]  Z[S0"  HMTF H6F. VFJT]  GYLP v GFDNFZ U]HZFT CF.SM8"[  U]HZFT

ZFHI lJZ]wW  ELDHL  DFGHL  !)&( SL|DLG, ,M  hGZ, 5[h  G\AZv!5&4

S[XJ,F, 9FS]Z  lJZ]wW ALCFZ ZFHI !))& s!!f V[;P;LP;LP 5[hv G\AZ

55*4 DM.GA;F CFHL VaN], UO]Z lJZ]wW :8[8 VMO S6F"8S Z_!$ ,Mv:I]8

sS6F"8SFf  5[h  G\AZ  Z_$(4HIMt;GFA[G  lJZ]wW  U]HZFT  ZFHI  SL|DLG,

DL;L,g; V[%,LS[XG G\AZ  !5ZZ&qZ__*4XLJFG\N  ULZWZ  GFIS  lJZ]wW

l;GLIZ 5M,L; .g;5[S8Z Z___ s_fSL|P,MPHPT[DH 5Fp,ZFH HM;[O lJZ]wW

DCFZFQ8=  ZFHI  GF  S[;  ,M  DF\  C[<0  SZJFDF\  VFJ[,  Z[;LIM  wIFG[  ,[TF

AMdA[qU]HZFT 5M,L; V[S8 S,D )_sV[f4!!(VG[ !$#sALf ;LJFI GF

U]GFVM GMGSMuGLH[A, U]GFVM ZC[, K[ CF,GM S[; T[ S,D !#5s!f GM U]GM

CMI ;NZ U]GFDF SZJFDF\ VFJ[,L ;HFGL HMUJF. GF ;N"EDF\ ;LPVFZP5LP;LP
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GF X[0LI],  G\AZvZ HMJFDF\  VFJ[  TM  T[  :5Q8  56[  GMG SMuGLH[A, U]GM

AG[K[  ;NZ S[;DF\  ;LPVFZP5LP;LP S,D !55sZf GL SM. 5ZJFGUL ,[JFDF\

VFJ[, GYL VFD KTF HM VF SFI"JFCL R,FJJFDF\ VFJ[ TM T[ V[AI]h VMO

5M|;[; U6FI CS]DT lJCLG ;DU|  SFI"JFCL  AG[  K[  VG[  ;LPVFZP5LP;LPGL

S,D $&! VgJI[ GL V[JL VlGIDLT;ZTFVM K[ S[ H[GF YL ;DU| SFI"JFCL

N]QFLTYFI K[ VG[ VFJL SFI"JFCL XZ]VFTYL GLZY"S V[8,[ S[ void abinitio

AG K[ VG[ VFJL SFI"JFCL 5FK/ VNF,TGF SM. ;DI jITLT SZL XSFI GCL

VFYL v GFDNFZ ;]l5|DSF[8["  TFZLB Z5q!!qZ_!$ GF ZMH S[P  5|EFSZ ZFJ

lJZ]wW VF\W|5|N[X ZFHI GF R]SFNF DF\ C[<0 SZJFDF\ VFJ[, Z[;LIM wIFG ;D1F

ZFBL  ;NZ  U]gCFGL  SFI"JFCL  A\W  SZL  gIFIGF  lCTDF\  GLR[  D]HAGM  C]SD

VFHZF[H IMHJFDF\ VFJ[, :5[;LI, D[HL:8=LI,DF\ HFC[Z SZJFDF\ VFJ[, K[P

ooo C S D ooo

v ;LPVFZP5LP;LP S,DvZ5( VgJI[ VFZF[5L lJZ]wW U]HZFT 5M,L;

V[S8 GL S,D !#5s!f D]HA GF U]gCFGL SFI"JFCL A\W SZL VFZM5LG[ KM0L

D]SJFGM VFN[X SZJFDF\ VFJ[ K[P

v  VlWS'T  VF[YF[ZL8L  SFINF  VG];FZ  IMuI  SFI"JFCL  SZL  VFZM5L

;FD[ OZL S[; NFB, SZL XS[ K[P

C]SD  VFHZF[H  IF[HJFDF\  VFJ[,  :5[XLI,  D[HL:8=LI,  ;L8L\UDF\

TFZLBv!Z DL4 DFC[vDFR" 4 ;G[vZ_ZZ GF ZF[H HFC[Z SZJFDF\ VFJ[, K[P

VDNFJFNP                           s JLP 0LP DM- f

TFP!Zq_#qZ_ZZP  V[0LP RLO D[8=[F5M,L8G D[HL:8=[8

                 SM8" G\P!_4 VDNFJFNP


