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816 uücβ₄w´vçEγçlçcκüvçEκöçβ₁´lEãçvçl₄−₁ç₂κE₄éEl´κç₂κEéü₂íçβ−βü₂κγE₄₂E−₄β₄άγEγάβé´cçγbE−₄κç₂κü´lüκüçγE
₄éEκöçE₁çκö₄ãE´₂ãE−βçlü₁ü₂´βyEçx−çβü₁ç₂κ´lEβçγάlκγSE2013QEZ_QEVXVYRWV 1

815 uücβ₄w´vçR´γγüγκçãEíβçç₂Eγy₂κöçγüγE₄éEάlκβ´γ₁´llEélά₄βçγcç₂κEw´κçβRγ₄lά·lçEγülvçβE₂´₂₄clάγκçβγE´₂ãE
üκγE´−−lüc´κü₄₂Eü₂Ecöüβ´lEβçc₄í₂üκü₄₂E₄éE´₁ü₂₄E´cüãγSE2013QEVX_QE[ZZ_R[Y 41

814 pçx´í₄₂´lE–₂wE−₄β₄άγE−l´κçγE−βç−´βçãEéβ₄₁E₁ücβ₄w´vçEγy₂κöçγüzçãEl´yçβçãEzü₂cEöyãβ₄xüãçE
γάl−ö´κçEvü´Eκöçβ₁´lEãçc₄₁−₄γüκü₄₂SE2013QEY_QEYUUWRYUU] 19

813 xβ[wVVE₁ücβ₄Rγ−öçβüc´lE₂´₂₄R´γγç₁·lüçγbEuücβ₄w´vçR´γγüγκçãEγy₂κöçγüγQEcö´β´cκçβüz´κü₄₂E´₂ãE
₄−κüc´lE−β₄−çβκüçγSE2013QEVYXQEVZZRV[U 7

812 vçwEq₂γüíöκγEü₂κ₄EjüWWw[Exβ₄−çβκüçγE´γE´EVüγü·lçRtüíöκExö₄κ₄c´κ´lyγκSE2013QEVV]QEWW[Z[RWW[[[ 140

811 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEγ₁´llEzάE₂´₂₄−´βκüclçγE´₂ãEκöçüβEβ₄lçEü₂Eãçíβ´ã´κü₄₂E₄éEc₄₂í₄EβçãSE
2013QEYVVQEV]XR_V 32

810 püíöRyά´lüκyE}β´₂γ−´βç₂κEmlçcκβ₄ãçγE{−ü₂Rk´γκEéβ₄₁Exβçé₄β₁çãEi₂κü₁₄₂yRl₄−çãE}ü₂EwxüãçE
v´₂₄cβyγκ´lγEé₄βE}öü₂Enül₁Ew−κ₄çlçcκβ₄₂ücγSE2013QEWZQEYaUVRYaU] 53

809 }´ül₄βü₂íE}w₄Ex₄ly₁₄β−öγE₄éEtünçxwYE·yEmééücüç₂κEuücβ₄w´vçRiγγüγκçãE{y₂κöçγüγbEiEk₄₁·ü₂çãE
mx−çβü₁ç₂κ´lE´₂ãE}öç₄βçκüc´lE{κάãySE2013QEWZQEXXaaRXYU] 33
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808 iEβ´−üãE₁ücβ₄w´vçR´γγüγκçãEγ₄lv₄κöçβ₁´lE´−−β₄´cöEκ₄El₄wçβRv´lç₂κEκβ´₂γüκü₄₂E₁çκ´lE₄xüãçγSE2013QE
ZWQEVXU_]RaX 16

807 {ü₂ílçRu₄ãçEuücβ₄w´vçEzç´cκ₄βE~γçãEé₄βEk₄₂κü₂ά₄άγEnl₄wEzç´cκü₄₂γEά₂ãçβEmlçv´κçãExβçγγάβçSE
2013QEZWQEY[_XRY[_] 53

806 n´γκEγy₂κöçγüγE₄éEã₄ά·lçRãüβçcκü₄₂´lEκçllάβüά₁Eγά·₁ücβ₄₂E₂ççãlçγE·yE₁ücβ₄w´vçR´γγüγκçãEγ₄lάκü₄₂E
₁çκö₄ãSE2013QEVZQEWYVRWYY 5

805 SE2013QEYaQEYXWXRYXW[ 14

804 n´·βüc´κü₄₂E₄éEu´cβ₄γc₄−üc´llyEnlçxü·lçE´₂ãEpüíölyEx₄β₄άγEXlE{ç₁üc₄₂ãάcκ₄βEvçκw₄βkγEéβ₄₁E
q₂κçβ−ç₂çκβ´κü₂íEv´₂₄γκβάcκάβçγE·yE´E{ü₁−lçEnl´₁çE}β´₂γ−₄βκEi−−β₄´cöSE2013QEXUQE]]ZR]_X 240

803 z´βçEç´βκöEκά₂íγκ´κçE´₂ãE₁₄ly·ã´κçEc₄₁−₄ά₂ãγEREéβ₄₁EUlEκ₄EXlE´βcöüκçcκάβçγSE2013QEYWQE__XZRY_ 170

802 püçβ´βcöüc´lE–₂wE₂´₂₄β₄ãEçlçcκβ₄ãçγbEmééçcκE₄éE−₄γκE´₂₂ç´lü₂íE₄₂Eγκβάcκάβ´lE´₂ãE
−ö₄κ₄çlçcκβ₄cöç₁üc´lE−çβé₄β₁´₂cçSE2013QEaXQEXXXRXX[ 13

801 n´γκE−β₄ãάcκü₄₂E₄éE˛†RvüMwpNWE₂´₂₄γκβάcκάβçγEwüκöEMUUVNE´₂ãEMVUUNE−l´₂çEçx−₄γάβçE´₂ãEκöçüβE
çlçcκβ₄cöç₁üc´lE−β₄−çβκüçγSE2013QEVQEZ[aZ 17

800 pyãβ₄γülyl´κü₄₂Ekü₂çκücγE₄éEγülüc₄₂E₂´₂₄cβyγκ´lγSE2013QEYaQEVVX[VRX 17

799 q₂élάç₂cçE₄éE₁ü₂çβ´lüzçβE´íç₂κγE₄₂EκöçEíβ₄wκöE₄éEcβyγκ´llü₂çEkçwWE₂´₂₄γ−öçβçγE·yEκöçE
₁ücβ₄w´vçRöyãβ₄κöçβ₁´lE₁çκö₄ãSE2013QEZZUQEWYZRWZV 50

798 ~lκβ´Rβ´−üãE₁ücβ₄w´vçEγy₂κöçγüγE₄éEκβü−lüκçEtünç{wYnSE2013QEVQEWaaU 41

797 iEl₄wEκç₁−çβ´κάβçEγy₂κöçγüγE₄éEu₂nçWwYE₂´₂₄cβyγκ´lγE·yE₁ücβ₄w´vçR´γγüγκçãE·´llR₁üllü₂íSE2013QE
WVZRWV[QEWXZRWXa 55

796 {y₂κöçγüγE₄éEwάβκzüκçE–₂{E₂´₂₄−´βκüclçγEάγü₂íEκöçE₁ücβ₄w´vçE´γγüγκçãEγ₄lv₄κöçβ₁´lE₁çκö₄ãSE2013QE
ZZ[QEVZXRVZa 78

795 iβcöçκy−´lEγ´₂ãwücöRγκβάcκάβçãEkάwEé₄βEöüíöE−çβé₄β₁´₂cçE₂₄₂Rç₂zy₁´κücEγç₂γü₂íE₄éEílάc₄γçSE
NanoscaleQE2013QEZQEWU_aRaa 7.7 139

794 v´₂₄γκβάcκάβçãE₁çκ´lEcö´lc₄íç₂üãçγbEγy₂κöçγüγQE₁₄ãüéüc´κü₄₂QE´₂ãE´−−lüc´κü₄₂γEü₂Eç₂çβíyE
c₄₂vçβγü₄₂E´₂ãEγκ₄β´íçEãçvücçγSE2013QEYWQEWa_[RXUV] 1208

793 {´₂éκçEnçγκkˆ¶β−çβcöç₁üçSE2013QE[VQEW[RWa 10

792 uücβ₄γc₄−üc´lE´₂ãE−öyγüc´lEcö´β´cκçβüz´κü₄₂E₄éE₁ücβ₄w´vçE´₂ãE₁ücβ₄w´vçRöyãβ₄κöçβ₁´lEγy₂κöçγüγE
−β₄ãάcκγSE2013QEYYQEWVRYY 58

791 zçl´κü₂íEκöçEc₄₁−₄γüκü₄₂E₄éExκMxNzάMVUURxNTkE₂´₂₄−´βκüclçγEκ₄EκöçüβEγκβάcκάβ´lE´γ−çcκγE´₂ãE
çlçcκβ₄c´κ´lyκücE´cκüvüκüçγEü₂EκöçE₁çκö´₂₄lE₄xüã´κü₄₂Eβç´cκü₄₂SE2013QEVaQEaUZRVZ 7
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790 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE´₂ãE−ö₄κ₄c´κ´lyκücE−β₄−çβκüçγE₄éEél₄wçβRlükçEjüWWw[E´₂ãE
jüWwXRjüWWw[Ec₄₁−₄γüκçSE2013QEXaYQE[aR]] 58

789 {y₂κöçγüγE₄éEkάq₂{WE₂´₂₄−´βκüclçγEvü´Eγü₁−lçE₁ücβ₄w´vçE´−−β₄´cöE´₂ãEü₂vçγκüí´κü₄₂E₄éEκöçüβE
·çö´vü₄βEü₂Eγ₄l´βEcçllSE2013QEV[QE[a[R]UY 34

788 {y₂κöçγüγE₄éE–₂{bvüE₂´₂₄cβyγκ´lγEMvkγNEάγü₂íE´Eβ´−üãE₁ücβ₄w´vçE´cκüv´κçãE₁çκö₄ãE´₂ãEü₂vçγκüí´κü₄₂E
₄éEκöçEγκβάcκάβ´lE´₂ãE₄−κüc´lE−β₄−çβκüçγSE2013QEVYXQE[YaR[ZW 17

787 uücβ₄w´vçRü₂ãάcçãEγ₁´llEγüzçEçééçcκE₄éEMj´QE{βNXuí{üWw_bUSU[mάWPQEUSVu₂WPE−ö₄γ−ö₄βEé₄βE
[[U₂₁Réç´κάβçãE·ü₄Rlüíöκü₂íSE2013QEXaQE]]V]R]]WU 14

786 u₄₂₄clü₂ücEjüVwYE₁ücβ₄RT₂´₂₄γκβάcκάβçγbEuücβ₄w´vçE´₂ãEάlκβ´γ₄₂ücEw´vçEc₄₁·ü₂çãEγy₂κöçγüγE´₂ãE
κöçüβEvüγü·lçRlüíöκE−ö₄κ₄c´κ´lyκücE´cκüvüκüçγSE2013QEZZVQEZYYRZZU 75

785 jüw“EM“eklQEjβQEqNE₂´₂₄γκβάcκάβçγbE₁´₂₂üκ₄lR₁çãü´κçãE₁ücβ₄w´vçEγy₂κöçγüγQEvüγü·lçElüíöκE
−ö₄κ₄c´κ´lyκücE−çβé₄β₁´₂cçQE´₂ãEkβMVqNEβç₁₄v´lEc´−´cüκySE2013QEYUaQEYXRZV 94

784 uçcö´₂üγκücEq₂γüíöκγEü₂κ₄E´Ev₄₂Rkl´γγüc´lElüééάγü₄₂Ex´κöw´yEé₄βEκöçEn₄β₁´κü₄₂E₄éEp₄ll₄wE
q₂κçβ₁çκ´llücγbEiEz₄άκçEκ₄Euάlκüc₄₁−₄₂ç₂κEp₄ll₄wE{κβάcκάβçγSE2013QEXUQEZaURZa_ 8

783 {ά−çβc´−´cüκ₄βEγκάãüçγE₄₂EvüwE₂´₂₄él´kçγEγy₂κöçγüzçãEκöβ₄άíöE´E₁ücβ₄w´vçEβ₄άκçSE2013QEZQEWV__Ra[ 443

782 ~₂β´vçlü₂íEκöçE₁yγκçβüçγE₄éE₁ücβ₄w´vçEcöç₁üγκβyEάγü₂íEγülüc₄₂Ec´β·üãçEβç´cκ₄βEκçcö₂₄l₄íySE2013QE
Y[QEVZ]aR_] 81

781 }₄₄lγEé₄βEu₄₂üκ₄βü₂íEzç´cκü₄₂γExçβé₄β₁çãE~γü₂íEuücβ₄w´vçEpç´κü₂íSE2013QEXY]RX][ 2

780 k₄₂κβ₄ll´·lçE₁ücβ₄w´vçE´₂ãEάlκβ´γ₄₂ücEw´vçEc₄₁·ü₂çãEγy₂κöçγüγE₄éE–₂wE₁ücβ₄RT₂´₂₄γκβάcκάβçγEü₂E
pmxm{Eγ₄lάκü₄₂E´₂ãEκöçüβEγö´−çRãç−ç₂ãç₂κE−ö₄κ₄c´κ´lyκücE´cκüvüκüçγSE2013QEZ[]QEVRa 36

779 uçγ₄Rγc´lçE₁ücβ₄w´vçR´γγüγκçãEc₄₂κü₂ά₄άγEél₄wEβç´cκü₄₂γEάκülüzü₂íE´EγçlçcκüvçEöç´κü₂íE₁´κβüxSE2013QE
XQE]VU[ 9

778 q₂EγüκάE−βç−´β´κü₄₂E₄éEγülvçβE₂´₂₄c₄₁−₄γüκçγE₄₂Ecçllάl₄γücEéü·çβγRR₁ücβ₄w´vçEvγSEc₄₂vç₂κü₄₂´lE
öç´κü₂íSE2013QEaYQE[]]R_[ 55

777 xβüγκü₂çE₂´₂₄₁´κçβü´lγbEγy₂κöçγüγQEγκ´·ülüκyE´₂ãE´−−lüc´κü₄₂γSENanoscaleQE2013QEZQEZWVZRWY 7.7 6

776 i₂Eü₂vçγκüí´κü₄₂E₄éEβ´−üãlyEγy₂κöçγüzçãEkάW–₂{₂{YE₂´₂₄cβyγκ´lγSE2013QEX]WQE_]RaY 33

775 q₁−β₄vçãEçlçcκβ₄c´κ´lyκücEγκ´·ülüκyEü₂Eçκö´₂₄lE₄xüã´κü₄₂E·yE₁ücβ₄w´vçR´γγüγκçãEγçlçcκüvçEãç−₄γüκü₄₂E
₄éE{₂wWE´₂ãExκE₄₂κ₄Ec´β·₄₂SE2013QEXQE]UUV 14

774 {κβάcκάβ´lE−β₄−çβκüçγE₄éE₂ückçlEöyãβ₄xüãçT₄xyöyãβ₄xüãçE´₂ãE₄xüãçE₂´₂₄−´βκüclçγE₄·κ´ü₂çãE·yE
₁ücβ₄w´vçR´γγüγκçãE₄xüã´κü₄₂Eκçcö₂üαάçSE2013QEWX]QEZ[WRZ[_ 14

773 uücβ₄w´vçγE´γE´Eγy₂κöçκücEβ₄άκçEé₄βE−βç−´βü₂íEçlçcκβ₄cöç₁üc´llyE´cκüvçE}üwWE₂´₂₄−´βκüclçγSE2013QE
W_QEXYURXY] 8

Citation Report

10



772 uücβ₄w´vçRiγγüγκçãEv₄₂´αάç₄άγE{₄lâ��oçlE{y₂κöçγüγbEnβ₄₁Eilb–₂wEv´₂₄−´βκüclçγEκ₄E}β´₂γ−´βç₂κE
k₄₂ãάcκü₂íEnül₁γSE2013QEVQEVZWRV[U 48

771 t₄₂íRβ´₂íçE´₂ãEγö₄βκRβ´₂íçEγκβάcκάβçγE₄éEcά·çRlükçEγö´−çE{β}üwXE−₄wãçβγbE₁ücβ₄w´vçR´γγüγκçãE
öyãβ₄κöçβ₁´lEγy₂κöçγüγE´₂ãE−ö₄κ₄c´κ´lyκücE´cκüvüκySE2013QEVZQEVWX_[RaX 74

770 v´₂₄−´βκüclçE{y₂κöçγüγEκöβ₄άíöEuücβ₄w´vçEpç´κü₂íSE2013QE]ZRVUZ 9

769 uücβ₄w´vçRiγγüγκçãEv₄₂´αάç₄άγEz₄άκçγEκ₄Euçκ´lEwxüãçEv´₂₄−´βκüclçγE´₂ãEv´₂₄γκβάcκάβçγSE2013QEV_ZRWUZ 2

768 k₄₁·ü₂çãEm₂çβíyE{₄άβcçγEü₂EκöçE{y₂κöçγüγE₄éEv´₂₄₁´κçβü´lγSE2013QEZZR]Y 5

767 uücβ₄w´vçEãüçlçcκβücEöç´κü₂íE₄éE₂₄₂R´αάç₄άγEãβ₄−lçκγEü₂E´E₁ücβ₄élάüãücEãçvücçEé₄βE₂´₂₄−´βκüclçE
γy₂κöçγüγSENanoscaleQE2013QEZQEZY[_R]Z 7.7 27

766 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEM{NnçT}üwWEγyγκç₁γbEmééçcκγE₄éEγy₂κöçγüγEc₄₂ãüκü₄₂γE´₂ãEã₄−´₂κE
c₄₂cç₂κβ´κü₄₂E₄₂E−ö₄κ₄´cκüvüκySE2013QEVYURVYVQEWVXRWWY 28

765 WçκExβ₄ãάcκü₄₂Euçκö₄ãγSE2013QE_ZRVY[ 8

764 v´₂₄−ö₄κ₄c´κ´lyγκγEvü´E₁ücβ₄w´vçR´γγüγκçãEγ₄lάκü₄₂R−ö´γçEγy₂κöçγüγEé₄βEçééücüç₂κE−ö₄κ₄c´κ´lyγüγSE
2013QEVQE_Waa 99

763
n´cülçE₂₄₂Röyãβ₄lyκücEγy₂κöçγüγE₄éEöüíölyEw´κçβEãüγ−çβγü·lçQEγάβé´cκ´₂κEéβççE₂´₂₄−´βκüclçγE₄éE
γy₂κöçκücEunçWwYEMuâ��u₂WPQEnçWPQEk₄WPQEvüWPNEéçββüκçEγ−ü₂çlE·yE´E₁₄ãüéüçãEjβ´ãlçyEβç´cκü₄₂SE2013QE
XQEVWWXU

42

762 mééçcκγE₄éEκöçE₁ücβ₄w´vçEöç´κü₂íE₄₂EκöçE−β₄−çβκüçγE₄éEí´ã₄lü₂üά₁Rã₄−çãEcçβüά₁E₄xüãçE−βç−´βçãE·yE
−₄ly₄lE₁çκö₄ãSE2013QEXXQE[]R]] 16

761 k₄₂vç₂üç₂κEz₄άκçγEκ₄Emééücüç₂κlyEvRxmoyl´κçãExç−κüãçγSE2013QEWQE[YVR[YY 11

760 uücβ₄w´vçEγy₂κöçγüγE´₂ãEéüçlãEçééçcκEκβ´₂γüγκ₄βE−çβé₄β₁´₂cçE₄éEγκ´·lçEc₄ll₄üã´lEü₂ãüά₁Rzü₂cR₄xüãçE
₂´₂₄−´βκüclçγSE2013QEXQEWUU]V 6

759 {₄lüãE{κ´κçEm₂´·lçãEzçvçβγü·lçEn₄άβEmlçcκβ₄₂E{κ₄β´íçSE2013QEXQEVWURVW] 131

758 q₄₂ücEtüαάüãγEé₄βEκöçE{y₂κöçγüγE´₂ãE{κ´·ülüz´κü₄₂E₄éEuçκ´lEv´₂₄−´βκüclçγSE2013QE[_QEVUZaRVU_a 100

757 {άβé´cçRm₂ö´₂cçãEz´₁´₂E{c´κκçβü₂íSE2013QEXXaRX]W

756 uücβ₄w´vçEiγγüγκçãE{y₂κöçγüγE₄éE–₂wEv´₂₄−´βκüclçγbEmééçcκE₄éExβçcάβγ₄βEzç´íç₂κγQE}ç₁−çβ´κάβçQE
qββ´ãü´κü₄₂E}ü₁çQE´₂ãEiããüκüvçγE₄₂Ev´₂₄R–₂wEu₄β−ö₄l₄íyElçvçl₄−₁ç₂κSE2013QEWUVXQEVRVV 52

755 Vçβγ´κülçEn´·βüc´κü₄₂E₄éEk₄₁−lçxE{ö´−çãEuçκ´lEwxüãçEv´₂₄Ruücβ₄γκβάcκάβçγE´₂ãE}öçüβE
q₂κçβc₄₂₂çcκçãEvçκw₄βkγEé₄βEuάlκüéά₂cκü₄₂´lEi−−lüc´κü₄₂γSE2014QEXVQEaWRVVU 95
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754 t´γçβEq₂ãάcçãEköç₁üc´lElç−₄γüκü₄₂E₄éEnçββüöyãβüκçEv´₂₄κά·çγbEmx−l₄βü₂íEoβ₄wκöEz´κçE´₂ãEkβyγκ´lE
{κβάcκάβçSE2014QEWQE 7

753 uçκ´lRwβí´₂ücEnβ´₁çw₄βkγbEk₄₄βãü₂´κü₄₂Ex₄ly₁çβEv´₂₄−´βκüclçγE´₂ãEu´cβ₄γκβάcκάβçγSE2014QEVRV[

752 püíöExβ₄ãάcκü₄₂Ez´κçE{y₂κöçγüγE₄éEkã{Ev´₂₄−´βκüclçγE~γü₂íE´EzçvçβγçEwγcüll´κ₄βyEnl₄wEuçκö₄ãSE
2014QEWQE 2

751 {y₂κöçγüγE₄éEk₄nçWwYEv´₂₄−´βκüclçγE·yE´Et₄wE}ç₁−çβ´κάβçEuücβ₄w´vçRiγγüγκçãEj´llRuüllü₂íE
}çcö₂üαάçSE2014QEVVQEaZYRaZa 17

750 {y₂κöçγüγE₄éEöüíölyElά₁ü₂çγcç₂κE´₂ãE·ü₄c₄₁−´κü·lçEkã}çTkã{T–₂{Eαά´₂κά₁Eã₄κγEάγü₂íE₁ücβ₄w´vçE
üββ´ãü´κü₄₂bE´Ec₄₁−´β´κüvçEγκάãyE₄éEãüééçβç₂κElüí´₂ãγSE2014QEWaQE_X]RYZ 9

749 uücβ₄w´vçR´γγüγκçãEpyãβ₄κöçβ₁´lE{y₂κöçγüγE₄éE{ü₂ílçRcβyγκ´lEv´₂₄β₄ãγE₄éEzö´·ã₄−ö´₂çRκy−çE
{βRã₄−çãEt´xwY´•₂pWwSE2014QEa]QE]ZUR]Z_ 9

748 py·βüãE₁´κçβü´lγE₄éE−l´κü₂ά₁E₂´₂₄−´βκüclçγE´₂ãEκöü₄lRéά₂cκü₄₂´lüzçãEíβ´−öç₂çEãçβüv´κüvçγSE2014QE[[QEW_ZRWaY 29

747 mééçcκE₄éEγ₄´kü₂íEκü₁çE₄₂EκöçE−ö₄κ₄lά₁ü₂çγcç₂cçE−β₄−çβκüçγE₄éEcçβüά₁E₄xüãçE₂´₂₄−´βκüclçγSE2014QE
YUQEVRa 36

746 kö´β´cκçβüz´κü₄₂E₄éE{βilWwYbmάWPQElyXPE−ö₄γ−ö₄βE₂´₂₄R−₄wãçβγE−β₄ãάcçãE·yE₁ücβ₄w´vçEγy₂κöçγüγE
β₄άκçSE2014QEWZQEV[VWRV[Va 19

745 {y₂κöçγüγE₄éEkάQE–₂E´₂ãEkάT–₂E·β´γγE´ll₄yE₂´₂₄−´βκüclçγEéβ₄₁E₁çκ´lE´₁üãü₂´κçE−βçcάβγ₄βγEü₂Eü₄₂ücE
lüαάüãγE₄βE−β₄−ylç₂çEc´β·₄₂´κçEwüκöEβçlçv´₂cçEκ₄E₁çκö´₂₄lEγy₂κöçγüγSENanoscaleQE2014QE[QEXVV[RW[ 7.7 73

744 mlçcκβ₄cöç₁üc´lEγy₂κöçγüγE₄éE´E₂₄vçlE−₄lyMWQZRãü₁çκö₄xyE´₂ülü₂çNE₂´₂₄β₄ãEé₄βEάlκβ´γç₂γüκüvçEílάc₄γçE
·ü₄γç₂γ₄βE´−−lüc´κü₄₂SE2014QEWUQEaXURaX[ 13

743 xö₄κ₄lά₁ü₂çγcç₂cçEç₁üγγü₄₂E´κEβ₄₄₁Eκç₁−çβ´κάβçEü₂Ezü₂cE₄xüãçE₂´₂₄Rc₄lά₁₂γSE2014QEZUQEVWRV] 10

742 {y₂κöçγüγE´₂ãEγ−çcκβ₄γc₄−yE₄éEx·{çEéάγçãEαά´₂κά₁Rã₄κEãü₁çβγSE2014QEVX[QEY[]URa 26

741 uücβ₄w´vçRiγγüγκçãEv₄₂´αάç₄άγE{y₂κöçγüγE₄éEl₄−çãEkçβü´Ev´₂₄−´βκüclçγEiγγç₁·lçãEü₂κ₄Enl´kçγSE
2014QE[YUQE]XXR]X] 8

740 uücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lEγy₂κöçγüγE´₂ãEκç₁−çβ´κάβçEγç₂γü₂íE´−−lüc´κü₄₂E₄éEmβXPT”·XPE
ã₄−çãEv´”MWwYNWE₁ücβ₄γκβάcκάβçγSE2014QEYWUQEW]RXY 89

739 iE₂₄vçlE₄z₄₂çEí´γEγç₂γ₄βE·´γçãE₄₂E₄₂çRãü₁ç₂γü₄₂´lEMVlNE˛–Riíâ��Wwâ��E₂´₂₄γκβάcκάβçγSENanoscaleQE
2014QE[QEYUZ_R[W 7.7 92

738 z´−üãEγy₂κöçγüγE₄éEw´κçβRãüγ−çβγü·lçEγά−çβ−´β´₁´í₂çκücEüβ₄₂E₄xüãçE₂´₂₄−´βκüclçγE·yE´E
₁ücβ₄w´vçR´γγüγκçãEβ₄άκçEé₄βEγ´éçEl´·çlü₂íE₄éEç₂ã₄κöçlü´lE−β₄íç₂üκ₄βEcçllγSE2014QEVUQEX]]ZR_Z 54

737 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE₁çκ´lE₄xüãçTöyãβ₄xüãçEc₄₁−₄γüκçEçlçcκβ₄ãçγEé₄βEöüíöE−₄wçβE
γά−çβc´−´cüκ₄βγEâ��EiEβçvüçwSE2014QEW[XQEXX_RX[U 314
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736 nl´γöEγy₂κöçγüγE₄éEtüEWE}üwEXE−₄wãçβE·yE₁ücβ₄w´vçRü₂ãάcçãEγ₄lάκü₄₂Ec₄₁·άγκü₄₂SE2014QEYZZQEVUVRVUZ 7

735 }₄w´βãEά₂ãçβγκ´₂ãü₂íE₄éEκβ´₂γéçβE₁çcö´₂üγ₁E·çκwçç₂Eçlçcκβ₄cöç₁ülά₁ü₂çγcç₂κEãyçγE´₂ãE
lά₁ü₂çγcç₂κEαά´₂κά₁Eã₄κγSE2014QE_[QEXaXaRY[ 25

734 uücβ₄w´vçRü₂ãάcçãEγy₂κöçγüγE₄éE˛†Rcycl₄ãçxκβü₂TvRã₄−çãEc´β·₄₂E₂´₂₄κά·çE−₄lyάβçκö´₂çE
₂´₂₄c₄₁−₄γüκçγEé₄βEw´κçβE−άβüéüc´κü₄₂SE2014QE[]R[aQEVUZRVVU 11

733 uücβ₄w´vçR´γγüγκçãEcöç₁üγκβybEγy₂κöçκücE´−−lüc´κü₄₂γEé₄βEβ´−üãE´γγç₁·lyE₄éE₂´₂₄₁´κçβü´lγE´₂ãE
₄βí´₂ücγSE2014QEY]QEVXX_RY_ 422

732 uücβ₄E´₂ãE{₁´βκElçvücçγE´₂ãE{yγκç₁γSE2014QE 7

731 uücβ₄w´vçEγy₂κöçγüγQE₄−κüc´lE−β₄−çβκüçγE´₂ãEγάβé´cçE´βç´EγκάãüçγE₄éEvüwE₂´₂₄−´βκüclçγSE2014QEVUZ_QEZ[R[V 60

730 k₄₂κβ₄llçãEγy₂κöçγüγE₄éE}üwWE₂´₂₄−´βκüclçγE´₂ãE₂´₂₄γ−öçβçγEάγü₂íE´E₁ücβ₄w´vçE´γγüγκçãE´−−β₄´cöE
é₄βEκöçüβE´−−lüc´κü₄₂Eü₂EãyçRγç₂γüκüzçãEγ₄l´βEcçllγSE2014QEWQEV[[WRV[[] 69

729 u₄lçcάl´βEm₂íü₂ççβü₂íE₄éEnά₂cκü₄₂´lEq₂₄βí´₂ücE´₂ãEpy·βüãEu´κçβü´lγSE2014QEW[QEWWVRWX_ 127

728 wvçβwöçl₁ü₂íE₁ücβ₄w´vçEüββ´ãü´κü₄₂E´γγüγκçãEγy₂κöçγüγE₄éE₄lüvü₂çRγκβάcκάβçãEtüuxwYEMuençQEu₂QE
k₄E´₂ãEvüNEé₄βEtüRü₄₂E·´κκçβüçγSE2014QEXQE[YR]a 52

727 xö₄κ₄lά₁ü₂çγcç₂cçE−β₄−çβκüçγE₄éE−β´γç₄ãy₁üά₁Eã₄−çãEcçβüά₁E₄xüãçE₂´₂₄cβyγκ´lγSE2014QEYUQEYYYZRYYZX 71

726 n´cülçEάlκβ´é´γκE₁ücβ₄w´vçEγy₂κöçγüγE₄éE₁₄₂₄ãüγ−çβγçEunçWwYEMuençQEu₂QEk₄QEvüNE
γά−çβ−´β´₁´í₂çκücE₂´₂₄cβyγκ´lγSE2014QEVX[QEYUVRYUX 17

725 k₄ββçl´κü₄₂E·çκwçç₂Eγκβάcκάβ´lE´₂ãEçlçcκβ₄₂ücE₄βãçβâ��ãüγ₄βãçβEçééçcκγE´₂ãE₄−κüc´lE−β₄−çβκüçγEü₂E–₂wE
₂´₂₄cβyγκ´lγSE2014QEWQEVUV[YRVUV]Y 26

724 kpix}mzEVbp₄₁₄íç₂ç₄άγQEpçκçβ₄íç₂ç₄άγE´₂ãEv´₂₄c´κ´lyγüγSEVRXa 10

723 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEγάβé´cçRç₂ö´₂cçãEz´₁´₂Eγc´κκçβü₂íE₂´₂₄−β₄·çγEé₄βEcçllάl´βE
γç₂γü₂íSE2014QEVWWQE[V]R[WW 7

722 uücβ₄w´vçR−β₄₁₄κçãE−άβçEö₄γκE−ö´γçEé₄βEβçãEç₁üγγü₄₂Ek´{bmάEWPE−ö₄γ−ö₄βEéβ₄₁Eγü₂ílçEk´{wEYE
−βçcάβγ₄βE´₂ãEκöçE−ö₄κ₄lά₁ü₂çγcç₂cçE−β₄−çβκySE2014QEWXQEU_]_U_ 4

721 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEjüW{çXEάlκβ´κöü₂E₂´₂₄γöççκγE´₂ãEüκγEçlçcκβüc´lEc₄₂ãάcκüvüκüçγSE2014QE
V[QEXa[ZRXa]U 22

720 {çlçcκüvçEγy₂κöçγüγE₄éEcά·ücE´₂ãEöçx´í₄₂´lE−ö´γçE₄éEkάq₂{WE₂´₂₄cβyγκ´lγE·yE₁ücβ₄w´vçEüββ´ãü´κü₄₂SE
2014QEYQEV[UWW 13

719 iEγü₁−lçEöyãβ₄κöçβ₁´lEβ₄άκçEé₄βEκöçE−βç−´β´κü₄₂E₄éEpí{E₂´₂₄−´βκüclçγE´₂ãEκöçüβE−ö₄κ₄c´κ´lyκücE
´cκüvüκüçγSE2014QEYQEVZX]VRVZX][ 19

(2014-2014)
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718 v₄vçlEγ−öçβüc´lEöüçβ´βcöüc´lEγκβάcκάβçγE₄éEoãwwpE´₂ãEmάboãwwpbEβ´−üãE₁ücβ₄w´vçR´γγüγκçãE
γy₂κöçγüγEκöβ₄άíöEγçléR´γγç₁·lyQEκöçβ₁´lEc₄₂vçβγü₄₂Eκ₄E₄xüãçγQE´₂ãE₄−κüc´lEγκάãüçγSE2014QEWQEWa[Z 12

717 z´−üãQE₁ücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEoãwE´₂ãEmάboãwE₂´₂₄cβyγκ´lγbEcö´β´cκçβüz´κü₄₂QE₁´í₂çκücQE
₄−κüc´lE´₂ãE·ü₄l₄íüc´lEγκάãüçγSE2014QEWQEZZ_ZRZZaX 70

716 {ü₂ílçRγκç−E₁ücβ₄w´vçE₁çãü´κçãEγy₂κöçγüγE₄éEκöçEk₄{WE´₂₄ãçE₁´κçβü´lEé₄βEöüíöEβ´κçEöy·βüãE
γά−çβc´−´cüκ₄βγSE2014QEWQEVVUaaRVVVU[ 94

715 iEc₄₂κü₂ά₄άγEél₄wE₁ücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEü₁−β₄vçãE´cκüvçE₁´κçβü´lγEé₄βEçlçcκβ₄ãçγEé₄βE
−₄άcöEκy−çElüκöüά₁Rü₄₂EcçllγSE2014QEZUQE_[UR_]V

714 p₄ll₄wEzü₂cE₄xüãçE₁ücβ₄γ−öçβçγEéά₂cκü₄₂´lüzçãE·yEiάE₂´₂₄−´βκüclçγEé₄βEí´γEγç₂γ₄βγSE2014QEYQEW_UUZ 30

713
k₄ll₄üã´lE₂ückçlTí´llüά₁E₂´₂₄´ll₄yγE₄·κ´ü₂çãEéβ₄₁E₄βí´₂₄₁çκ´llücE−βçcάβγ₄βγEü₂Ec₄₂vç₂κü₄₂´lE
₄βí´₂ücEγ₄lvç₂κγE´₂ãEü₂Eü₄₂ücElüαάüãγbE₂₄·lçR₁çκ´lRéβççE´lky₂çEγç₁üöyãβ₄íç₂´κü₄₂Ec´κ´lyγκγSE
NanoscaleQE2014QE[QEZZXWRYY

7.7 57

712 uά₄₂EγκάãüçγE₄éEtüPEãüééάγü₄₂Eü₂EtünçxwYE₂´₂₄−´βκüclçγE₄éEãüééçβç₂κE−₄ly₁₄β−öγSE2014QEWQE[WX_R[WYZ 43

711 uücβ₄w´vçR´γγüγκçãE₂₄₂´αάç₄άγEγy₂κöçγüγE₄éEWwXE₂´₂₄−´βκüclçγEé₄βEcβyγκ´ll₄íβ´−öüc´llyE₄βüç₂κçãE
−ö₄κ₄´₂₄ãçγEé₄βEw´κçβEγ−lüκκü₂íSE2014QEWQEWUZXURWUZX] 40

710 }ç₁−çβ´κάβçEγç₂γü₂íE´₂ãE₄−κüc´lEöç´κü₂íEü₂EmβXPEγü₂ílçRã₄−çãE´₂ãEmβXPT”·XPEc₄ã₄−çãEv´”MWwYNWE
−´βκüclçγSE2014QEYQEY]ZZ[RY]Z[X 62

709 uücβ₄w´vçRiγγüγκçãE{y₂κöçγüγE₄éE{₂wWEv´₂₄γöççκγExö₄κ₄´₂₄ãçγEé₄βElyçR{ç₂γüκüzçãE{₄l´βEkçllγSE
2014QEVV_QEWZaXVRWZaX_ 37

708 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEkάWwE₁ücβ₄cβyγκ´lγEwüκöEγyγκç₁´κücEγö´−çEçv₄lάκü₄₂Eéβ₄₁E
₄cκ´öçãβ´lEκ₄Ecά·ücE´₂ãEκöçüβEc₄₁−´β´κüvçE−ö₄κ₄c´κ´lyκücE´cκüvüκüçγSE2014QEYQEX_UZaRX_U[X 14

707 k₄₂κü₂ά₄άγEγy₂κöçγçγE₄éExãhxκE´₂ãEkάhiíEc₄βçRγöçllE₂´₂₄−´βκüclçγEάγü₂íE₁ücβ₄w´vçR´γγüγκçãE
c₄βçE−´βκüclçEé₄β₁´κü₄₂Ec₄ά−lçãEwüκöEí´lv´₂ücE₁çκ´lEãüγ−l´cç₁ç₂κSENanoscaleQE2014QE[QE_]WURZ 7.7 43

706 wβí´₂ücE₂´₂₄−´βκüclçγEc₄₁−₄γçãE₄éEnβˆ'cöçκRκy−çEãç₂ãβ₄₂γbEγy₂κöçγüγQEcö´β´cκçβüz´κü₄₂QE
γçléR´γγç₁·lyE´₂ãEβçvçβγü·lçEíάçγκEç₂c´−γάl´κü₄₂SE2014QEWQEZZ][RZZ_Y 3

705 uücβ₄w´vçEöyãβ₄κöçβ₁´lEγy₂κöçγüγE´₂ãEí´γEγç₂γü₂íE´−−lüc´κü₄₂E₄éE−₄β₄άγE–₂wEc₄βçâ��γöçllE
₁ücβ₄γκβάcκάβçγSE2014QEYQEXWZX_ 34

704 kάWwE−₄lyöçãβ´lE₂´₂₄wüβçγE−β₄ãάcçãE·yE₁ücβ₄w´vçEüββ´ãü´κü₄₂SE2014QEWQE[Ua] 31

703 lçéçcκEβücöEγççãE₁çãü´κçãEíβ₄wκöbE´E₂₄vçlEγy₂κöçγüγE₁çκö₄ãEκ₄Eç₂ö´₂cçEãçéçcκEç₁üγγü₄₂Eü₂E
₂´₂₄cβyγκ´lγSE2014QEWQEV[aVRV[a] 15

702 {üzçE´₂ãE{άβé´cçEmééçcκγE₄éEkçRl₄−çãEvüwE´₂ãEk₄XwYEv´₂₄γκβάcκάβçγE₄₂Ençββ₄₁´í₂çκüγ₁Ejçö´vü₄βE
xβç−´βçãE·yEκöçEuücβ₄w´vçEz₄άκçSE2014QEVV_QEWXXXZRWXXY_ 54

701 z´−üãEγy₂κöçγüzçE₄éEí₄lãE₂´₂₄−´βκüclçγE·yE₁ücβ₄w´vçEüββ´ãü´κü₄₂E₁çκö₄ãE´₂ãEüκγE´−−lüc´κü₄₂E´γE´₂E
₄−κüc´lElü₁üκü₂íE₁´κçβü´lSE2014QEVWZQE[[a[R[[aa 22
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700 –ü₂cE·lç₂ãçEvçβγάγEwάβκzüκçE–₂{E₂´₂₄−´βκüclçγbEc₄₂κβ₄lE₄éEκöçE−ö´γçE´₂ãE₄−κüc´lE−β₄−çβκüçγE·yE
κçκβ´·άκyl´₁₁₄₂üά₁Eöyãβ₄xüãçSE2014QEV[QEWUVW]RX] 82

699 nάllEiccçγγEκ₄Ev´₂₄γc´lçEjüγ₁άκöâ��x´ll´ãüά₁Eq₂κçβ₁çκ´llücγE·yEt₄wR}ç₁−çβ´κάβçE{y₂κöçγçγSE2014QE
W[QEZ[YURZ[Y[ 23

698 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEγ−öçβüc´lE˛†RvüMwpNEWEγά−çβγκβάcκάβçγEé₄βEçlçcκβ₄cöç₁üc´lE
c´−´cüκ₄βγEwüκöEçxcçllç₂κEcyclü₂íEγκ´·ülüκySE2014QE[VUR[VVQEVVZRVWU 21

697 uücβ₄w´vçEγy₂κöçγüγE₄éEκüκ´₂ü´Rc₄´κçãEc´β·₄₂E₂´₂₄κά·çEc₄₁−₄γüκçγEé₄βEçlçcκβ₄cöç₁üc´lEc´−´cüκ₄βγSE
2014QEW[aQEZW[RZXX 27
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₂₄₂R₁çκ´lEçlç₁ç₂κγSE2015QEV]QEYVU]RYVXW 248

633 z´−üãEγy₂κöçγüγE₄éEk₄QEvüEc₄Rã₄−çãE–₂wE₂´₂₄−´βκüclçγbEw−κüc´lE´₂ãEçlçcκβ₄cöç₁üc´lE−β₄−çβκüçγSE
2015QEWXUQEXYXRXYa 23

632 uücβ₄w´vçEγy₂κöçγüγE₄éE˛–RnçWwXE₂´₂₄−´βκüclçγE´₂ãEκöçüβElüκöüά₁Eγκ₄β´íçE−β₄−çβκüçγbEiEc₄₁−´β´κüvçE
γκάãySE2015QE[Y_QE]XWR]Xa 28

631 }öçEβ₄lçE₄éE₂çάκβ´lE´₂ãEü₄₂üzçãE₄xyíç₂EãçéçcκγEü₂EκöçEç₁üγγü₄₂E₄éEκü₂E₄xüãçE₂´₂₄cβyγκ´lγEé₄βE₂ç´βE
wöüκçElüíöκE´−−lüc´κü₄₂SE2015QEW[QEWaZ]UX 18

630 }βü·₄l₄íüc´lE·çö´vü₄βγE₄éEãü´lkylãüκöü₄−ö₄γ−ö´κçRç₂c´−γάl´κçãEvüE₂´₂₄−´βκüclçγE−βç−´βçãE·yE
₁ücβ₄w´vçR´γγüγκçãEβç´cκü₄₂SE2015QEWWQEXZXRX[Z 1

629 uü₂άκçR₁´ãçE´₂ãEl₄wEc´β·₄₂Eéü₂íçβ−βü₂κE₁ücβ₄w´vçEγy₂κöçγüγE₄éEöüíöEαά´lüκyEκç₁−l´κçãE
₁çγ₄−₄β₄άγEγülüc´SE2015QEV]QEXVXURXVYU 15
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628 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEκüκ´₂ü´Ec₄´κü₂íE₄₂κ₄E−₄ly₁çβücEγç−´β´κ₄βγEé₄βEü₁−β₄vçãElüκöüά₁Rü₄₂E
·´κκçβyE−çβé₄β₁´₂cçSE2015QEW_[QEZW[RZXX 51

627 {y₂κöçγüγQEíβ₄wκöE₁çcö´₂üγ₁QE´₂ãE₁₄β−ö₄l₄íyEc₄₂κβ₄lE₄éEtünçVTXu₂VTXk₄VTXxwYEvü´E´E
₁ücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lE₁çκö₄ãSE2015QEXUQEaVYRaWX 3

626 v₄vçlQEé´γκR−β₄cçγγçãEcβyγκ´llü₂çE´₂ãE´₁₄β−ö₄άγE₁´₂í´₂çγçE₄xüãçE₂´₂₄−´βκüclçγEé₄βEγκç₁EcçllE
l´·çlü₂íSE2015QEWQE[YUR[Y_ 4

625 uücβ₄w´vçEγy₂κöçγüγE´₂ãE₁´í₂çκücEü₂vçγκüí´κü₄₂γE₄éEγάβé´cκ´₂κE´γγüγκçãEvüwE₂´₂₄γκβάcκάβçγSE2015QE
VYaQEZYRZ] 9

624 oβçç₂E´₂ãEé´γκEγy₂κöçγüγE₄éE´₁ü₂₄Réά₂cκü₄₂´lüzçãEíβ´−öç₂çEαά´₂κά₁Eã₄κγEwüκöEãçç−E·lάçE
−ö₄κ₄lά₁ü₂çγcç₂cçSE2015QEV]QEV 24

623 oβçç₂Eköç₁üc´lE´₂ãEjü₄l₄íüc´lE{y₂κöçγüγE₄éEv´₂₄−´βκüclçγE´₂ãE}öçüβEjü₄₁çãüc´lEi−−lüc´κü₄₂γSE2015QEWU]RWXZ 12

622 oβçç₂Exβ₄cçγγçγEé₄βEv´₂₄κçcö₂₄l₄íySE2015QE 18

621 nü₂íçβ−βü₂κγE₄éEγö₄βκRβ´₂íçE´₂ãEl₄₂íRβ´₂íçEγκβάcκάβçEü₂Ej´–βMVRxNpéxwXEγ₄lüãEγ₄lάκü₄₂γbE´₂E
çx−çβü₁ç₂κ´lE´₂ãEκöç₄βçκüc´lEγκάãySE2015QEV]QEVVXYVRa 9

620 u₄β−ö₄l₄íüc´lEv´βü´κü₄₂E₄éE´₂´κ´γçE}üwWEcβyγκ´lγEvü´Eé₄β₁´κü₄₂E₄éEκüκ´₂üά₁Eílycçβ₄l´κçE−βçcάβγ₄βγE
ά₂ãçβE₁ücβ₄w´vçEüββ´ãü´κü₄₂SE2015QEV]QEXXWZRXXXW 23

619 z´−üãE₁ücβ₄w´vçE´γγüγκçãEöyãβ₄κöçβ₁´lEγy₂κöçγüγE₄éE−₄β₄άγE˛–RnçWwXE₂´₂₄γκβάcκάβçγE´γEγκ´·lçE´₂ãE
öüíöEc´−´cüκyE₂çí´κüvçEçlçcκβ₄ãçEé₄βElüκöüά₁E´₂ãEγ₄ãüά₁Eü₄₂E·´κκçβüçγSE2015QEZQEXY][VRXY][_ 39

618 z´−üãEuücβ₄w´vçRiγγüγκçãE{₄lv₄κöçβ₁´lE{y₂κöçγüγE₄éEv₄₂Rwlüvü₂çEk₁c₁Ex₄ly₁₄β−öγE₄éEtüuxwYEMuE
eEu₂QEnçQEk₄QE´₂ãEvüNE´κEt₄wE}ç₁−çβ´κάβçE´₂ãExβçγγάβçSE2015QEZYQEVUUVZRWW 15

617 xάβγάü₂íEκöçEkβyγκ´llüz´κü₄₂E₄éEu₄₂₄RE´₂ãEx₄ly₁çκ´llücEv´₂₄γüzçãEkβyγκ´llü₂çEq₂₄βí´₂ücEk₄₁−₄ά₂ãγE
·yEt₄wR}ç₁−çβ´κάβçEWçκRköç₁üγκβyE´₂ãEk₄ll₄üã´lEz₄άκçγSE2015QEVVZQEVVYYaRZUW 46

616 uücβ₄w´vçEγy₂κöçγüγE₄éEc´β·₄₂E₂´₂₄éü·çβγEâ��EκöçEü₂élάç₂cçE₄éEuWEüββ´ãü´κü₄₂E−₄wçβQEκü₁çQE´₂ãEκöçE
´₁₄ά₂κE₄éEc´κ´lyγκSE2015QEXQEWX]]_RWX]_] 22

615 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEκüκ´₂üά₁Eãü₄xüãçE₂´₂₄cβyγκ´llü₂çEé₄βEçééücüç₂κEãyçRγç₂γüκüzçãE´₂ãE
−çβ₄vγküκçEγ₄l´βEcçllγSE2015QEVWUQEXYZRXZ[ 28

614 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEçβ·üά₁Rã₄−çãEyκκβüά₁E₄xüãçE₂´₂₄−´βκüclçγE´₂ãEκöçüβEά−c₄₂vçβγü₄₂E
−β₄−çβκüçγSE2015QEVUQEYURYY 3

613 wβüç₂κçãE₂´₂₄₁çκβücE´ííβçí´κçγE₄éE−´βκü´llyEü₂vçβκçãEzü₂cEéçββüκçbEw₂çRγκç−E−β₄cçγγü₂íE´₂ãEκά₂´·lçE
öüíöRéβçαάç₂cyE₁´í₂çκücE−β₄−çβκüçγSE2015QEVV]QEV]mZVV 3

612 iEβ´−üãQEöüíöRyüçlãE´₂ãEl´βíçRγc´lçEγy₂κöçγüγE₄éEά₂üé₄β₁Eγ−öçβüc´lEγülvçβE₂´₂₄−´βκüclçγE·yE´E
₁ücβ₄w´vçR´γγüγκçãE−₄ly₄lE−β₄cçγγSE2015QEZQEaWVYYRaWVZU 16

611 mxcüκ´κü₄₂Eç₂çβíyEκβ´₂γéçβEü₂E´βκüéücü´lE´₂κç₂₂´γbEéβ₄₁E−ö₄κ₄´cκüvçE₁´κçβü´lγEκ₄E₁₄lçcάl´βE
´γγç₁·lüçγSE2015QEXYQEZVZRZZ[ 18

(2015-2015)

19



610 uücβ₄w´vçEγy₂κöçγüγE´₂ãElά₁ü₂çγcç₂κE−β₄−çβκüçγE₄éE”VwYbt₂XPEMt₂´ e´ mάQElyE´₂ãE{₁NE−ö₄γ−ö₄βγE
wüκöEãüééçβç₂κE₁₄β−ö₄l₄íüçγSE2015QE[ZXQEVW[RVXY 36

609 m₂ö´₂cçãE−ö₄κ₄c´κ´lyκücEãçíβ´ã´κü₄₂E₄éEγάlé´₁çκö₄x´z₄lçE·yEvüγü·lçRlüíöκRγç₂γüκüvçE}üwWEwüκöEl₄wE
kάE´ããüκü₄₂SE2015QEVZ[QEVUUXRVUVU 29

608 }βά₂c´κçãE₄cκ´öçãβ´lEtüvüUSZu₂VSZwYEc´κö₄ãçE₁´κçβü´lEé₄βEάlκβ´l₄₂íRlüéçElüκöüά₁Rü₄₂E·´κκçβybE
x₄γüκüvçEMVUUNEγάβé´cçγEü₂EöüíöRv₄lκ´íçEγ−ü₂çlEγyγκç₁SE2015QEXUUQEYXURYX] 49

607 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE´Eγά−çβéü₂çEiíTiíqE−ö₄κ₄c´κ´lyγκEwüκöEöüíöE´cκüvüκyE´₂ãEçxcçllç₂κE
ãάβ´·ülüκySE2015QEZUQE[aXZR[aY[ 12

606 u₂wWR·´γçãE₂´₂₄γκβάcκάβçγEé₄βEöüíöR−çβé₄β₁´₂cçEγά−çβc´−´cüκ₄βγSE2015QEXQEWVX_URWVYWX 655

605 xö´γçR}ά₂´·lçEk´lcüά₁Exö₄γ−ö´κçEjü₄₁´κçβü´lγE{y₂κöçγüγE´₂ãEi−−lüc´κü₄₂Eü₂Exβ₄κçü₂ElçlüvçβySE2015QE
VQEaY]RaZY 18

604 W´κçβRãüγ−çβγü·lçE₂ç´βRü₂éβ´βçãEiíW{E₂´₂₄clάγκçβγEwüκöEκά₂´·lçEélά₄βçγcç₂cçEé₄βE·ü₄ü₁´íü₂íE
´−−lüc´κü₄₂SE2015QEZQE_UaWaR_UaXW 15

603 uücβ₄w´vçEγy₂κöçγüγE´₂ãEçééçcκE₄éEk}ijE₄₂Eéçββ₄₁´í₂çκücE−β₄−çβκüçγE₄éEvüwQEk₄XwYE´₂ãEvük₄WwYE
₂´₂₄γκβάcκάβçγSE2015QEVVaQEWVaRWXW 45

602 z´−üãEc₄₂γκβάcκü₄₂E₄éE}üwWE´ííβçí´κçγEάγü₂íE₁ücβ₄w´vçE´γγüγκçãEγy₂κöçγüγE´₂ãEüκγE´−−lüc´κü₄₂Eé₄βE
ãyçRγç₂γüκüzçãEγ₄l´βEcçllγSE2015QEZQE_[WWR_[Wa 44

601 n´cülçExβç−´β´κü₄₂E´₂ãEcö´β´cκçβüz´κü₄₂E₄éEzü₂cE−ö₄γ−ö´κçEwüκöEγçléR´γγç₁·lçãEél₄wçβRlükçE
₁ücβ₄R₂´₂₄γκβάcκάβçγSE2015QE]_QEVR] 16

600 {κβάcκάβ´lQE₁´í₂çκücQE´₂ãEçlçcκβ₄cöç₁üc´lE−β₄−çβκüçγE₄éEtüu₂Vâ��xvüxxwYSE2015QE[XQE[RVW 8

599 ~γü₂íE₁ücβ₄w´vçEöç´κü₂íEé₄βEγy₂κöçγüγE₄éE{βkwXE₂´₂₄γκβάcκάβçγEwüκöEãüééçβç₂κE₁₄β−ö₄l₄íüçγSE2015QE
WVQEVVXWRVVX[ 4

598 jü₂´βyE₁çκ´lE₄xüãçbE´ãv´₂cçãEç₂çβíyEγκ₄β´íçE₁´κçβü´lγEü₂Eγά−çβc´−´cüκ₄βγSE2015QEXQEYXRZa 397

597 {y₂κöçγüγE₄éE₁çκ´lE₄xüãçE₂´₂₄−´βκüclçγEvü´E´Eβ₄·άγκEGγ₄lvç₂κRãçéücüç₂κGE₁çκö₄ãSENanoscaleQE2015QE]QEVYYRZ[7.7 32

596 {y₂κöçγüγE₄éE₁çκ´lR₄βí´₂ücEéβ´₁çw₄βkγEMuwnγNEwüκöE₁ücβ₄w´vçE₄βEάlκβ´γ₄ά₂ãbEz´−üãEβç´cκü₄₂QE
−ö´γçRγçlçcκüvüκyQE´₂ãEγüzçEβçãάcκü₄₂SE2015QEW_ZQEVVRWX 313

595 iE₁ücβ₄w´vçEγy₂κöçγüγE₄éE₁çγ₄−₄β₄άγEvük₄WwYE₂´₂₄γöççκγE´γEçlçcκβ₄ãçE₁´κçβü´lγEé₄βElüκöüά₁Rü₄₂E
·´κκçβüçγE´₂ãEγά−çβc´−´cüκ₄βγSE2015QEV[QEV[aR]Z 112

594 uücβ₄w´vçR´γγüγκçãEγ₄lv₄κöçβ₁´lEγy₂κöçγüγE₄éE₂ückçlE₁₄ly·ã´κçE₂´₂₄γöççκγE´γE´E−₄κç₂κü´lEc´κ´lyκücE
−l´κé₄β₁Eé₄βEvilpE´₂ãEçκö´₂₄lEγç₂γü₂íSE2015QEWU[QEVR] 28

593 kβyγκ´llü₂çE´₂ãE₂´ββ₄wE·´₂ãEí´−Eγç₁üc₄₂ãάcκ₄βEj´–βwXbEjüâ��{üEγy₂κöçγüzçãE·yE
₁ücβ₄w´vçâ��öyãβ₄κöçβ₁´lEγy₂κöçγüγSE2015QEWZUQEaZRVUV 15

Citation Report

20



592 ~lκβ´κöü₂E₂ückçlEöyãβ₄xüãçE´₂ãE₄xüãçE₂´₂₄γöççκγbEγy₂κöçγüγQEcö´β´cκçβüz´κü₄₂γE´₂ãEçxcçllç₂κE
γά−çβc´−´cüκ₄βE−çβé₄β₁´₂cçγSE2014QEYQEZ]_] 301

591 l₄−´₂κRéβççE´₂´κ´γçEκüκ´₂üά₁Eãü₄xüãçE´γEvüγü·lçRlüíöκEc´κ´lyγκbEn´cülçEγ₄lâ��íçlE₁ücβ₄w´vçE´−−β₄´cöSE
2015QEXQEVW]]RVW_[ 12

590 {ö₄βκE}ü₁çE´₂ãEt₄wE}ç₁−çβ´κάβçEzç´cκü₄₂E·çκwçç₂Euçκ´lEwxüãçγEκöβ₄άíöEuücβ₄w´vçRiγγüγκçãE
pyãβ₄κöçβ₁´lEuçκö₄ãSE2016QEWUV[QEVR] 5

589 v´₂₄γκβάcκάβçãEuçκ´lEwxüãçγRj´γçãEmlçcκβ₄ãçEü₂E{ά−çβc´−´cüκ₄βEi−−lüc´κü₄₂γSE2016QE 4

588 SE2016QE 9

587 z´−üãEv´₂₄−´βκüclçE{y₂κöçγüγE·yEu´í₂çκücE´₂ãEuücβ₄w´vçEpç´κü₂íSE2016QE[QE 37

586 {y₂κöçγüγQEcö´β´cκçβüz´κü₄₂QE´₂ãE´−−lüc´κü₄₂γE₄éE₂´₂₄·ü₄₁´κçβü´lγEé₄βE´₂κü₁ücβ₄·ü´lEκöçβ´−ySE2016QEVUXRVZW 10

585 mxκβç₁çlyEé´γκEã´βkE´ãγ₄β−κü₄₂Eβ´κçE₄éEc´β·₄₂E´₂ãE₂üκβ₄íç₂Ec₄Rã₄−çãE}üwWE−βç−´βçãE·yE´Eβçl´κüvçlyE
é´γκQEé´cülçE´₂ãEl₄wRc₄γκE₁ücβ₄w´vçE₁çκö₄ãSE2016QEVWWQEV 10

584 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE₁çκ´lE₄xüãçE₂´₂₄γκβάcκάβçγEé₄βEí´γEγç₂γü₂íE´−−lüc´κü₄₂bEiEβçvüçwSE
2016QEWX]QE]YaR]]Z 185

583 uücβ₄w´vçE´cκüv´κü₄₂E´γE´₂E´lκçβ₂´κüvçE−β₄ãάcκü₄₂E₄éE₁çκ´lR₄βí´₂ücEéβ´₁çw₄βkγSE2016QE[ZQEWVUXRWVVY 17

582 iccçlçβ´κçãE₁ücβ₄w´vçE´γγüγκçãEγy₂κöçγüγE₄éE´lά₁ü₂₄Ríçβ₁´₂´κçEü₁₄í₄lüκçE₂´₂₄κά·çγSE2016QE[QEVU_VY[RVU_VZU9

581 t₄wE}ç₁−çβ´κάβçE{y₂κöçγüγE₄éEpüíöEm₂çβíyEn´cçκγEmx−₄γçãE{öççκâ��lükçEi₂´κ´γçE}üwWEuçγ₄cβyγκ´lγE
{ö₄wEzçãάcçãEçâ��TöPEx´üβEzçc₄₁·ü₂´κü₄₂Ez´κçγE´₂ãEm₂ö´₂cçãExö₄κ₄´cκüvüκySE2016QEVQE[WWVR[WWa 5

580 iEt}kkE₁ücβ₄w´vçR₁ücβ₄élάüãücEβç´cκ₄βSE2016QE 2

579 {₄ãüά₁Eöyãβ₄xüãçEc´κ´lyzçãE₁₄₂₄ãüγ−çβγçãEöüíöEγάβé´cçE´βç´Eγülüc´E₂´₂₄−´βκüclçγSE2016QEXQE 15

578 jç₂çéücü´lEçééçcκγE₄éE₁ücβ₄w´vçE´γγüγκçãEöç´κü₂íEvçβγάγEc₄₂vç₂κü₄₂´lEöç´κü₂íEü₂Eγy₂κöçγüγE₄éE
cycl₄ãçxκβü₂E·´γçãE₂´₂₄γ−₄₂íçγSE2016QEXQEXaZVRXaZa 9

577 uücβ₄w´vçE´γγüγκçãEc₄₁·άγκü₄₂Eγy₂κöçγüγE´₂ãEcö´β´cκçβüz´κü₄₂E₄éE₂ückçlEéçββüκçE₂´₂₄−l´κçlçκγSE2016
QEWQE]YR]_ 18

576 {κβάcκάβ´lE´₂ãEγ−çcκβ₄γc₄−ücEcö´β´cκçβüz´κü₄₂E₄éEpí{E₂´₂₄−´βκüclçγE−βç−´βçãEvü´Eγü₁−lçE₁ücβ₄w´vçE
´−−β₄´cöEü₂E−βçγç₂cçE₄éE₂₄vçlEγάléάβü₂íE´íç₂κSE2016QEW[QE]ZaR][[ 18

575 {₄éκEwçκRcöç₁üc´lEγy₂κöçγüγE₄éEzάR{₂E₂´₂₄−´βκüclçγEéβ₄₁Eγü₂ílçRγ₄άβcçEβάκöç₂₄cç₂çRγκ´₂₂₄lçE
−βçcάβγ₄βγEü₂E´₂Eü₄₂ücElüαάüãSE2016QE_WVQEVaWRVa[ 11

(2016-2014)
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κöçEwxüã´κü₄₂E₄éEn₄β₁ücEicüãSE2017QEWWYQEZ[R[X 33

460 VXSEuücβ₄w´vçR´γγüγκçãEγ₄lv₄κöçβ₁´lEγy₂κöçγüγE₄éEü₂₄βí´₂ücEc₄₁−₄ά₂ãγEM₁₄lçcάl´βE´₂ãE₂₄₂E
₁₄lçcάl´βNSE2017QEWWZRWY]

459 z´−üãlyE{y₂κöçγüzçãQEnçwRt´yçβçãExγçάã₄c´−´cüκüvçE{₂{Ei₂₄ãçEé₄βEpüíöRx₄wçβE{₄ãüά₁Eq₄₂E
j´κκçβüçγSE2017QEaQEYUV_]RYUVa[ 86

458 uücβ₄w´vçRiγγüγκçãE{y₂κöçγüγE₄éE´E{κ´ü₂lçγγE{κççlEuçγöR{ά−−₄βκçãEk₄XwYEuücβ₄β₄ãEiββ´yEiγE´E
püíölyEmééücüç₂κEk´κ´lyγκEé₄βEmlçcκβ₄cöç₁üc´lEW´κçβEwxüã´κü₄₂SE2017QEZQEVVU[aRVVU]a 28

457 uücβ₄w´vçEm₂ö´₂cç₁ç₂κE₄éEiάκ₄c´κ´lyκücEoβ₄wκöE₄éEv´₂₄₁çκ´lγSE2017QEVVQEaaZ]Raa[] 16

456 zçcç₂κE−β₄íβçγγEü₂EκöçEγy₂κöçγüγE₄éE₂´₂₄γκβάcκάβçãE₁´í₂çγüά₁Eöyãβ₄xüãçSE2017QEVaQE[U[]R[U_Y 43

455 ~₂vçülü₂íEκöçEk₄WPEq₄₂El₄−ü₂íRq₂ãάcçãEpüçβ´βcöüc´lE{ö´−çEmv₄lάκü₄₂E₄éE–₂wbEq₂Ek₄ββçl´κü₄₂EwüκöE
u´í₂çκücE´₂ãExö₄κ₄v₄lκ´ücExçβé₄β₁´₂cçSE2017QEZQEaa_VRaaaW 13

454 zçéü₂ç₁ç₂κE₄éEκöçEuücβ₄w´vçRiγγüγκçãEx₄ly₄lExβ₄cçγγEé₄βEκöçEt₄wR}ç₁−çβ´κάβçE{y₂κöçγüγE₄éE
q₂κçβ₁çκ´llücEv´₂₄−´βκüclçγSE2017QEWUV]QEYaXURYaX_ 11

453 z´−üãE´άí₁ç₂κ´κü₄₂E₄éEvçβκüc´llyE´lüí₂çãEu₄wXE₂´₂₄β₄ãγEvü´E₁ücβ₄w´vçEüββ´ãü´κü₄₂SE2017QEVaQE[Z[_R[Z]W 5

452 uücβ₄w´vçRiγγüγκçãEj´κcöE´₂ãEk₄₂κü₂ά₄άγEnl₄wE{y₂κöçγüγE₄éEx´ll´ãüά₁E{ά−−₄βκçãE₄₂Eu´í₂çκücE
vückçlEv´₂₄cβyγκ´lγE´₂ãE}öçüβEmv´lά´κü₄₂E´γEzçάγ´·lçEk´κ´lyγκSE2017QEV]QEZV[XRZV[a 8

451 n´cülçE₁ücβ₄w´vçE´−−β₄´cöEκ₄Ec₄₂κβ₄ll´·lçE·₄β₄₂E₂üκβüãçEαά´₂κά₁Eã₄κγSE2017QEZWQEVXZWWRVXZXW 18

450 {y₂çβíçκücEçééçcκE₄éE{₂E´ããüκü₄₂E´₂ãE₄xyíç₂Rãçéücüç₂κE´κ₁₄γ−öçβçEκ₄Eé´·βüc´κçE´cκüvçEöç₁´κüκçE
−ö₄κ₄çlçcκβ₄ãçγEé₄βElüíöκRü₂ãάcçãEw´κçβEγ−lüκκü₂íSE2017QEW_QEYZYUUW 10

449 }öçβ₁´lEçééçcκγE₄₂Eβ´−üãE₁ücβ₄w´vçEγy₂κöçγüzçãEk₄b–₂ilWwYEγ−ü₂çlE₂´₂₄−´βκüclçγSE2017QE]W_QEVU_XRVUaU 13
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448 uücβ₄w´vçEq₂élάç₂cçE₄₂Elüééçβç₂κEuâ��wEj₄₂ãγElάβü₂íEunqR}y−çEpçκçβ₄´κ₄₁EMuNE–ç₄lüκçE
xβç−´β´κü₄₂SE2017QEZ[QEVVV[]RVVV]Y 3

447 {y₂κöçγüγE₄éE´EkάRnüllçãEzö{Enβ´₁çw₄βkbEuücβ₄w´vçEx₄ly₄lExβ₄cçγγEVçβγάγEpüíöR}ç₁−çβ´κάβçE
z₄άκçSE2017QEZ[QEVVZVXRVVZWX 2

446 u₄ãçlγE₄éEw´κçβQE₁çκö´₂₄lQE´₂ãEçκö´₂₄lE´₂ãEκöçüβE´−−lüc´κü₄₂γEü₂EκöçEãçγüí₂E₄éE₁ü₂ü´κάβçE
₁ücβ₄w´vçEöç´κü₂íEβç´cκ₄βγSE2017QEVWWQEZXR]X 8

445 z´−üãE´₂ãEt₄wRm₂çβíyEn´·βüc´κü₄₂E₄éE{y₁₁çκβüc´lE{₄lüãEwxüãçEkçllγE·yEuücβ₄w´vçEuçκö₄ãγSE2017QE
WQEX]V[RX]WX 4

444 i₂E₄vçβvüçwE₄éE´E₂₄vçlEc₄₂cç−κEü₂E·ü₄₁´γγE−yβ₄lyγüγbE₁ücβ₄w´vçEüββ´ãü´κü₄₂SE2017QEVQEV[[YRV[aa 65

443 zçcö´βíç´·lçEilά₁ü₂ά₁Rq₄₂Ej´κκçβüçγEj´γçãE₄₂E´₂Ew−ç₂R}ά₂₂çlEnβ´₁çw₄βkSE2017QEVXQEV]UVWa[ 50

442 {−çcüéücE₁ücβ₄w´vçEçééçcκE₄₂E{₂RE´₂ãE}üRunqEzç₄lüκçEγy₂κöçγüγSE2017QE]QEXZWZWRXZWZ[ 2

441 uücβ₄w´vçEqββ´ãü´κü₄₂Eq₂ãάcçãEpüíöRmééücüç₂cyEzçíç₂çβ´κü₄₂Eé₄βElçγάléάβüzçãEicκüv´κçãEk₄kçbEiE
k₄₁−´β´κüvçE{κάãyEwüκöEk₄₂vç₂κü₄₂´lE}öçβ₁´lEzçíç₂çβ´κü₄₂SE2017QEXVQEa[aXRa]UW 27

440 wz₄₂çE´γγüγκçãEv´−₄βE−ö´γçEγçlçcκüvçEc´κ´lyκücE₄xüã´κü₄₂E₄éEcycl₄öçx´₂çE₄₂EκöçEVX“Ezç₄lüκçE
γά−−₄βκçãEc₄·´lκE₄xüãçγSE2017QEZQEYUXVRYUYU 7

439 m₂íü₂ççβü₂íEnά₂cκü₄₂γEü₂κ₄Exl´κü₂ά₁E´₂ãExl´κü₂ά₁Rzö₄ãüά₁Ev´₂₄−´βκüclçγEü₂E´Ew₂çR{κç−E
uücβ₄w´vçEqββ´ãü´κü₄₂E{y₂κöçγüγSE2017QE[QEW]XRW_V 5

438 {y₂κöçγüγE₄éE{₂wWE´₂ãEiíEv´₂₄−´βκüclçγEéβ₄₁Emlçcκβ₄₂ücEW´γκçγEwüκöEκöçEiγγüγκ´₂cçE₄éE~lκβ´γ₄ά₂ãE
´₂ãEuücβ₄w´vçγSE2017QE[aQEVZ_XRVZ__ 5

437 lç₁άlγüéüc´κü₄₂E₄éEw´κçβRü₂RcβάãçE₄ülEç₁άlγü₄₂γEάγü₂íEγü₂ílçE₁₄ãçE´₂ãE₁άlκü₁₄ãçE₁ücβ₄w´vçE
üββ´ãü´κü₄₂SE2017QEV_aQEXY]RXZ[ 50

436 k₄XwYEv´₂₄γöççκγEwüκöEq₂Rxl´₂çEx₄βçγE´₂ãEpüíölyEicκüvçE{VVW}Emx−₄γçãEn´cçκγEé₄βEpüíöE
xçβé₄β₁´₂cçEtüκöüά₁E{κ₄β´íçSE2017QEVWVQEVaUUWRVaUUa 24

435 vç´βE~VEçxcüκ´·lçEmάRã₄−çãE´lά₁ü₂´E₂´₂₄−ö₄γ−ö₄βγEγy₂κöçγüzçãE·yEκöçE₁ücβ₄w´vçE´γγüγκçãE
γ₄lv₄κöçβ₁´lEκçcö₂üαάçSE2017QEYQEVWZUU] 3

434 u₄ãçllü₂íEβç´lüγκücE}üwE₂´₂₄γ−öçβçγbEiE·ç₂cö₁´βkEγκάãyE₄éE{kkRln}jE´í´ü₂γκEöy·βüãEln}SE2017QE
VY]QEV[Y]UV 34

433 mlçcκβ₄cöç₁üc´lE−β₄−çβκüçγE₄éEβücçRlükçEc₄−−çβE₁´₂í´₂çγçE₄xüãçEMkάu₂WwYNE₂´₂₄−´βκüclçγEé₄βE
−γçάã₄c´−´cüκ₄βE´−−lüc´κü₄₂γSE2017QE]WXQEVVZRVWW 47

432 uάlκüéά₂cκü₄₂´lEk₄₁−lçxEwxüãçExβ₄cçγγü₂íSE2017QEXRYV

431 q₁−β₄vü₂íEκöçE−ö₄κ₄c´κ´lyκücE−çβé₄β₁´₂cçE₄éE}üwWEvü´Eöy·βüãüzü₂íEwüκöEíβ´−öç₂çSE2017QEX_QEU[XUUW 10
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430 ~₂ü−l´₂´βE₁ücβ₄w´vçEöç´κçβEé₄βEãüíüκ´lE₁ücβ₄élάüãücγSE2017QE 2

429 k₄ββçl´κü₄₂E·çκwçç₂E−β₄ãάcκE−άβüκyE´₂ãE−β₄cçγγE−´β´₁çκçβγEé₄βEκöçEγy₂κöçγüγE₄éEkάW–₂{₂{YE
₂´₂₄−´βκüclçγEάγü₂íE₁ücβ₄w´vçEüββ´ãü´κü₄₂SE2017QEVaQEV 5

428 uücβ₄w´vçEγy₂κöçγüγE₄éEc₄βçâ��γöçllE₂´₂₄γüzçE₁´κçβü´lγE₄₂EκöçE·´γüγE₄éE₁´í₂çκüκçEéά₂cκü₄₂´lüzçãEwüκöE
í₄lãE´₂ãEã₄x₄βά·ücü₂çSE2017QEVWQEVaaRWU] 5

427
uçγ₄−₄β₄άγE₂ü₄·üά₁Rã₄−çãEκüκ´₂üά₁Eãü₄xüãçEéül₁γEéβ₄₁EκöçE´γγç₁·lyE₄éEcβyγκ´llü₂çE₂´₂₄−´βκüclçγbE
γκάãyE₄₂EκöçEβçl´κü₄₂γöü−E·çκwçç₂EκöçE·´₂ãEγκβάcκάβçQEc₄₂ãάcκüvüκyE´₂ãEcö´βíçEγκ₄β´íçE₁çcö´₂üγ₁SE
2017QEZQEVa]_RVa__

33

426 {wüéκEγ₄lâ��íçlEγy₂κöçγüγE₄éE₁çγ₄−₄β₄άγE´₂´κ´γçRβücöE}üwWE´ííβçí´κçγEvü´E₁ücβ₄w´vçE´₂ãE´E
ly₄−öülüz´κü₄₂E´−−β₄´cöEé₄βEü₁−β₄vçãElüíöκEγc´κκçβü₂íEü₂El{{kγSE2017QEZWQEWXU_RWXV_ 7

425 uücβ₄w´vçR´γγüγκçãE₁₄lκç₂Rγ´lκEβ´−üãEγy₂κöçγüγE₄éEüγ₄κy−çEκβü´zü₂çRTöç−κ´zü₂çE·´γçãEíRkXvYE
öçκçβ₄ıά₂cκü₄₂γEwüκöEöüíölyEç₂ö´₂cçãE−ö₄κ₄c´κ´lyκücEöyãβ₄íç₂Eçv₄lάκü₄₂E−çβé₄β₁´₂cçSE2017QEWUXQEXUURXVX 222

424 n´cülçE{y₂κöçγüγE₄éEv´₂₄cβyγκ´lE}ü₂EwxüãçEp₄ll₄wEuücβ₄γ−öçβçγE·yEuücβ₄w´vçRiγγüγκçãE{−β´yE
xyβ₄lyγüγEuçκö₄ãSE2017QEXXQE_]YR_]_ 6

423 xάβüκyE´₂ãEcβyγκ´llü₂üκyE₄éE₁ücβ₄w´vçEγy₂κöçγüzçãE´₂κü₁₄₂yEγάléüãçE₁ücβ₄β₄ãγSE2017QEV_[QEXaURXa_ 9

422 {ülvçβEuçκ´llücEv´₂₄−´βκüclçγEwüκöE{άβé´cçExl´γ₁₄₂Ezçγ₄₂´₂cçbE{y₂κöçγüγE´₂ãEkö´β´cκçβüz´κü₄₂γSE
2017QEW_QEVUZVRVU[a 38

421 w₂çEγκç−E₁çκö₄ãEκ₄Eγy₂κöçγüzçEél₄wçβRlükçEöyãβ₄xy´−´κüκçE´βcöüκçcκάβçEάγü₂íE₁άγγçlEγöçllE
·ü₄Rw´γκçE´γE´Ec´lcüά₁Eγ₄άβcçSE2017QEYXQEXYZ]RXY[V 44

420 m₂ö´₂cç₁ç₂κE₄éEvüγü·lçRlüíöκRãβüvç₂E−ö₄κ₄c´κ´lyκücEβçãάcκü₄₂E₄éE´αάç₄άγEkβMVqNEwüκöEél₄wçβRlükçE
q₂XPRã₄−çãE{₂{WSE2017QEYZQEWU[RWVY 40

419 VYSEuücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE₂´₂₄−´βκüclçγSE2017QEWY_RW[a 2

418 xö₄κ₄c´κ´lyκücE}üwWEv´₂₄β₄ãE{−öçβçγE´₂ãEiββ´yγEk₄₁−´κü·lçEwüκöEnlçxü·lçEi−−lüc´κü₄₂γSE2017QE]QE[U 48

417 uücβ₄élάüãüc´lEuücβ₄w´vçEzç´cκ₄βEé₄βE{y₂κöçγüγE₄éEo₄lãEv´₂₄−´βκüclçγSE2017QE_QE 7

416 m´γyE´₂ãEn´γκExβç−´β´κü₄₂E₄éE}üwWERE·´γçãEv´₂₄γκβάcκάβçγE~γü₂íEuücβ₄w´vçEiγγüγκçãEpyãβ₄κöçβ₁´lE
{y₂κöçγüγSE2017QEWUQEaVWRaVa 32

415 }öçEçééçcκE₄éEκüκ´₂üά₁Eãü₄xüãçE₂´₂₄−´βκüclçγE₄·κ´ü₂çãE·yE₁ücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lE₁çκö₄ãE
₄₂EκöçEc₄l₄βE´₂ãEãçc´yEβçγüγκ´₂cçE₄éE−ü₂çw₄₄ãSE2017QEURU 5

414 {y₂κöçγüγE₄éE₁çκ´lRélά₄βüãçE₂´₂₄−´βκüclçγEγά−−₄βκçãE₄₂Eκöçβ₁´llyEβçãάcçãEíβ´−öüκçE₄xüãçSE2017QE_QEWY]YRWY_X 15

413 z´−üãEjü₄γy₂κöçγüγE₄éEo₄lãEv´₂₄−´βκüclçγE~γü₂íEiαάç₄άγRçκö´₂₄ücEtç´éEmxκβ´cκE₄éEpç´βκlç´éE
u₄₄₂γççãbEkö´β´cκçβüz´κü₄₂E´₂ãEmééçcκE₄éE−pE₄₂EüκγE{y₂κöçγüγSE2017QEWQE 5
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412 xöyγüc₄Rcöç₁üc´lEãçγcβü−κü₄₂E₄éEκüκ´₂üά₁Eãü₄xüãçâ��cçllάl₄γçE₂´₂₄c₄₁−₄γüκçEé₄β₁´κü₄₂E·yE₁ücβ₄w´vçE
β´ãü´κü₄₂EwüκöEöüíöEκöçβ₁´lEγκ´·ülüκySE2018QEWZQEWXXVRWXYV 5

411 zçcç₂κE−β₄íβçγγE´₂ãEãçvçl₄−₁ç₂κγEü₂Elüκöüά₁Ec₄·´lκE−ö₄γ−ö´κçEcöç₁üγκβyRE{y₂κöçγçγQE
−₄ly₁₄β−öüγ₁E´₂ãE−β₄−çβκüçγSE2018QEX_WQEVUVRVVZ 29

410 xöyγüc₄cöç₁üc´lEc₄₂ãüκü₄₂γEé₄βE–₂wEéül₁γEãç−₄γüκçãE·yE₁ücβ₄w´vçEcöç₁üc´lE·´κöEãç−₄γüκü₄₂SSE2018QE
_QE_[[WR_[]U 11

409 u´í₂çκ₄c´l₄βücEmééçcκE´₂ãE~₂üvçβγ´lEkάβvçEjçö´vü₄βEü₂E{ά−çβ−´β´₁´í₂çκücE–ü₂cEnçββüκçE
v´₂₄−´βκüclçγE{y₂κöçγüzçãEvü´Euücβ₄w´vçEiγγüγκçãEk₄Rxβçcü−üκ´κü₄₂Euçκö₄ãSE2018QEWVZQEV]UU_YW 14

408 u´₂yEn´cçγE₄éEvüXjüW{WbE}ά₂´·lçEv´₂₄−´βκüclçEu₄β−ö₄l₄íyEvü´Euücβ₄w´vçRiγγüγκçãEv´₂₄cβyγκ´lE
k₄₂vçβγü₄₂SE2018QEV_QEWWUWRWWUa 4

407 püíöEc₄₂vçβγü₄₂Eγy₂κöçγüγE₄éESE2018QE_QEZVU[ 50

406 ~lκβ´κöü₂EiάRill₄yEv´₂₄wüβçγE´κEκöçEtüαάüãRtüαάüãEq₂κçβé´cçSE2018QEV_QEVaUXRVaU] 23

405 {y₂κöçγüγE´₂ãE´ãγ₄β−κü₄₂E−çβé₄β₁´₂cçE₄éE´E₁₄ãüéüçãE₁ücβ₄R₁çγ₄−₄β₄άγEuqtRVUVMkβNEé₄βEVwkγE
βç₁₄v´lE´κE´₁·üç₂κEc₄₂ãüκü₄₂γSE2018QEXYVQEV[YRV]Y 90

404 }öçE´−−lüc´κü₄₂E₄éE₂´₂₄γκβάcκάβçãEκβ´₂γüκü₄₂E₁çκ´lEγάléüãçγE´γE´₂₄ãçγEé₄βElüκöüά₁Eü₄₂E·´κκçβüçγSE
2018QEW]QEVZX[RVZZY 109

403 lçγüí₂E´₂ãEγy₂κöçγüγE₄éE−₄β₄άγE−₄ly₁çβücE₁´κçβü´lγE´₂ãEκöçüβE´−−lüc´κü₄₂γEü₂Eí´γEc´−κάβçE´₂ãE
γκ₄β´íçbE´EβçvüçwSE2018QEWZQEV 62

402 uücβ₄w´vçEköç₁üc´lE´₂ãEu´κçβü´lγExβ₄cçγγü₂íSE2018QE 30

401 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE₂´₂₄cβyγκ´llü₂çE·ü₂´βyE´₂ãEκçβ₂´βyE₁çκ´lE₄xüãçγSE2018QE[XQEXYVRX]Y 39

400 uücβ₄w´vçR´γγüγκçãEγ₄lάκü₄₂Eγy₂κöçγüγQE₁ücβ₄w´vçEγü₂κçβü₂íE´₂ãE₁´í₂çκücE−β₄−çβκüçγE₄éEc₄·´lκE
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341 zçcç₂κE−β₄íβçγγE₄éEvük₄WwYR·´γçãE´₂₄ãçγEé₄βEöüíöR−çβé₄β₁´₂cçElüκöüά₁Rü₄₂E·´κκçβüçγSE2018QEWWQEVUaRVW[ 102
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340 xöyγüc₄cöç₁üc´lE´₂ãEmlçcκβ₄−öyγüc´lExβ₄−çβκüçγE₄éEuçκ´lT{ç₁üc₄₂ãάcκ₄βEk₄₂κ´ü₂ü₂íE
v´₂₄γκβάcκάβçãEk₄₁−₄γüκçγSE2018QEaWQEVU_]RVUa_ 1

339 köç₁üc´lEγy₂κöçγüγE´₂ãEç−üκ´xü´lEíβ₄wκöE₁çκö₄ãγEé₄βEκöçE−βç−´β´κü₄₂E₄éEéçββ₄çlçcκβücEcçβ´₁ücγE´₂ãE
κöü₂Eéül₁γSE2018QEVWVRVX] 1

338 q₂γüíöκγEü₂κ₄Eé₄β₁´κü₄₂E₄éE´₂´κ´γçE}üwWE₂´₂₄−´βκüclçγEéβ₄₁E−çβ₄x₄Eκüκ´₂üά₁Ec₄₁−lçxEãçíβ´ã´κü₄₂E
ά₂ãçβE₁ücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lEκβç´κ₁ç₂κSE2019QEYZQEWWaa_RWXUU[ 12

337 {y₂κöçγüγE₄éEx₄κ´γγüά₁Evü₄·´κçEMsv·wXNEé₄βEm₂vüβ₄₂₁ç₂κ´lEi−−lüc´κü₄₂γSE2019QEVZXRV]U

336 {ά−çβü₄βEκβüçκöyl´₁ü₂çEãçκçcκü₄₂E´κEβ₄₄₁Eκç₁−çβ´κάβçE·yE{RVVW}Eé´cçκçãEWwEí´γEγç₂γ₄βSE2019QEX_UQEVWU_][ 48

335 püíölyEicκüvçE´₂ãEm´γülyEn´·βüc´κçãEvük₄WwYEv´₂₄él₄wçβγEé₄βEm₂ö´₂cçãEuçκö´₂₄lEwxüã´κü₄₂SE2019QE
YQE]_a[R]aUX 4

334 xöyγüc´lE´₂ãE₄−κüc´lEγκάãüçγE₄éEoãEwE{bmάE₂´₂₄−ö₄γ−ö₄βγE·yE₁ücβ₄w´vçEüββ´ãü´κü₄₂E´₂ãE˛‡Rüββ´ãü´κü₄₂E
₁çκö₄ãγSE2019QEXYQE[aaR]U[ 4

333 }çβ₂´βyE₁üxçãE₂ückçlEc₄·´lκEüβ₄₂E₄xüãçE₂´₂₄β₄ãγE´γE´EöüíöR−çβé₄β₁´₂cçE´γy₁₁çκβücEγά−çβc´−´cüκ₄βE
çlçcκβ₄ãçSE2019QEVXQEW_ZRWaW 34

332 {üzçRc₄₂κβ₄llçãEγy₂κöçγüγE₄éEγ´ccö´βüãçR·´γçãEéçββ₄άγE₂´₂₄c₄₁−₄γüκçγEü₂Ec₄−βçcü−üκ´κü₄₂Eγyγκç₁SE
2019QE[QEVVZUWX 1

331 {y₂κöçγüγE₄éEuçκ´lEwxüãçEv´₂₄−´βκüclçγE·yEz´−üãQEpüíöR}ç₁−çβ´κάβçEXlEuücβ₄w´vçEpç´κü₂íSE2019QE
WaQEVaUYW_W 40

330 t₄wRκç₁−çβ´κάβçEγy₂κöçγüγE₄éE₂´₂₄γc´lçEj´}üwXE−₄wãçβγEvü´E₁ücβ₄w´vçR´γγüγκçãEγ₄lüãRγκ´κçE
βç´cκü₄₂SE2019QEVQEV 4

329 uücβ₄w´vçEqββ´ãü´κü₄₂E{y₂κöçγüzçãEk₄·´lκRt₄´ãçãEvüκβ₄íç₂Rl₄−çãEicκüvçEk´β·₄₂E´γE´₂Emééücüç₂κE
k´κ´lyγκEé₄βE{çlçcκüvçEwxüã´κü₄₂E₄éEmκöyl·ç₂zç₂çSE2019QEZ[WQEUVWUUY 0

328 k₄v´lç₂κEíβ´éκü₂íE₄éEά₂éά₂cκü₄₂´lüzçãE−βüγκü₂çEuWkv}EwüκöEvyl₄₂R[E·yE₁ücβ₄w´vçE´γγüγκEü₂RγüκάE
−₄ly₁çβüz´κü₄₂SE2019QEV_ZQEVWVaY[ 10

327 q₂vçγκüí´κü₄₂E₄éE₂₄₂lü₂ç´βEãüçlçcκβücEβçγ−₄₂γçE₄éElu{wR₁çκö´₂₄lE₁üxκάβçE·yE₁₄lçcάl´βEãy₂´₁ücγE
γü₁άl´κü₄₂SE2019QEWaYQEVVV[]_ 3

326 {y₂κöçγüγE₄éE₂ückçlTí´llüά₁E₂´₂₄´ll₄yγEάγü₂íE´Eãά´lRγ₄άβcçE´−−β₄´cöEü₂EVR´lkylRXR₁çκöylü₁üã´z₄lçE
ü₄₂ücElüαάüãγSE2019QEVUQEV]ZYRV][] 1

325 p´l₄íç₂Rq₂ãάcçãEkβyγκ´llü₂üκyE´₂ãE{üzçE}ά₂ü₂íE₄éEuücβ₄w´vçE{y₂κöçγüzçãEoçβ₁´₂üά₁Ev´₂₄cβyγκ´lγSE
2019QEXVQE]ZVUR]ZWV 9

324 ~₂vçülü₂íEκöçEçééücüç₂cyE₄éE₁ücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lEκβç´κ₁ç₂κEé₄βEκöçE−βç−´β´κü₄₂E₄éE
{β}üwE₁çγ₄cβyγκ´lγSE2019QEWVQEWWUXVRWWUX_ 6

323 xö₄κ₄c´κ´lyκücE−βü₁´βyE´lc₄ö₄lE₄xüã´κü₄₂E₄₂EWwE₂´₂₄−l´κçlçκγSSE2019QEaQEW_[__RW_[aY 6
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322 uücβ₄w´vçRiγγüγκçãE{y₂κöçγüγE₄éE{xqwvRzçãάcçãEoβ´−öç₂çEwxüãçEpy·βüãγEé₄βEu´í₂çκücEzçγ₄₂´₂cçE
q₁´íü₂íEMuzqNSE2019QEaQE 9

321 {y₂κöçγüγE₄éE−₄lyçγκçβEéβ₄₁Eβç₂çw´·lçEéççãγκ₄ckbE´Ec₄₁−´βüγ₄₂E·çκwçç₂E₁ücβ₄w´vçE´₂ãE
c₄₂vç₂κü₄₂´lEöç´κü₂íSE2019QEWaQEV]_RV_U 3

320 x₄lyçκöylç₂çT−ö₄γ−ö₄βγEc₄₁−₄γüκçγQE´E₂₄vçlEκβç´κ₁ç₂κEé₄βEtlxmE−l´γκücSE2019QEa[QEVUaXX[ 1

319 püíöEκöβ₄άíö−άκE−β₄cçγγEé₄βEκöçEc₄₂κü₂ά₄άγE−βç−´β´κü₄₂E₄éEαά´₂κά₁Eã₄κγEάγü₂íEélάüãEãy₂´₁üc´llyE
c₄₂κβ₄llçãEβç´cκ₄βSE2019QE]_YQE_V[R_WV 4

318 z´ãü₄Eéβçαάç₂cyE´lκçβ₂´κü₂íEçlçcκβ₄₁´í₂çκücEéüçlãEç₂ö´₂cçãEκçκβ´βάκöç₂üά₁E−₄ly₄x₄₁çκ´l´κçE
çlçcκβ₄c´κ´lyκücEw´κçβE₄xüã´κü₄₂SE2019QEZZQEVUXWRVUXZ 6

317 n´cülçE₁ücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEkβWwXE₂´₂₄−´βκüclçγEwüκöEöüíöE₂ç´βRü₂éβ´βçãEβçélçcκü₄₂Eé₄βE
β₄₄éRκ₄−Ec₄₄lü₂íE´−−lüc´κü₄₂γSE2019QE]_ZQE]Y]R]ZX 15

316 w−κü₁´lEγκβάcκάβü₂íE₄éE₂üκβ₄íç₂Rã₄−çãEöy·βüãRãü₁ç₂γü₄₂´lE₂´₂₄c´β·₄₂γEé₄βEöüíöR−çβé₄β₁´₂cçE
élçxü·lçEγ₄lüãRγκ´κçEγά−çβc´−´cüκ₄βγSE2019QE]QE]ZUVR]ZVZ 11

315 m₂ö´₂cç₁ç₂κE₄éEnüxçãR·çãEnl₄wEzç´cκü₄₂γEά₂ãçβEuücβ₄w´vçEqββ´ãü´κü₄₂E·yEt₄c´lEpç´κü₂íE´κEκöçE
Vücü₂´lEk₄₂κ´cκEx₄ü₂κγE₄éEk´κ´lyγκEx´βκüclçγSE2019QEaQEWWW 33

314 {άβé´cçEzçc₄₂γκβάcκü₄₂Eά₂ãçβEκöçEmx−₄γάβçE₄éEmlçcκβücEnüçlãγEm₂ö´₂cçγEκöçEzç´cκüvüκyE₄éE
l₄₂₄βRl₄−çãE{β}üwXSE2019QEVWXQEV[__XRV[_aW 20

313 vçγκRlükçE˛–R{₂WwYE₂´₂₄γκβάcκάβçγE´γγç₁·lçãE·yE₂´₂₄wüβçγbEn´cülçEγy₂κöçγüγE´₂ãEκöçüβEγά−çβü₄βE
−ö₄κ₄c´κ´lyκücE−çβé₄β₁´₂cçSE2019QE_UWQEZUWRZVU 9

312 m₂ö´₂cç₁ç₂κE₄éEκöçE{β}üwXE{άβé´cçEzç´cκüvüκyE·yEmx−₄γάβçEκ₄EmlçcκβücEnüçlãγSE2019QEZQEaY_RaZ[ 16

311 {y₂κöçγüγQEcö´β´cκçβüz´κü₄₂QEκ₄xüc₄l₄íüc´lE´₂ãE´₂κü·´cκçβü´lE´cκüvüκyEçv´lά´κü₄₂E₄éEkάh–₂wE
₂´₂₄c₄₁−₄γüκçγSE2019QEYZQEV]Y][RV]Y__ 13

310 uücβ₄w´vçR´γγüγκçãE{y₂κöçγüγE₄éEpçx´í₄₂´lEo₄lãEv´₂₄−´βκüclçγEzçãάcçãE·yEwβí´₂₄γül´₂çE
MXRuçβc´−κ₄−β₄−ylNκβü₁çκö₄xyγül´₂çSE2019QEVWQE 7

309 mééçcκE₄éEcçβüά₁Eã₄−ü₂íE₄₂EκöçE₄−κüc´lE´₂ãE−ö₄κ₄c´κ´lyκücE−β₄−çβκüçγE₄éE–₂wE₂´₂₄él₄wçβγSE2019QEYWQEV 26

308 z´βçEç´βκöE₂´₂₄élά₄βüãçγbEγy₂κöçγüγEάγü₂íEü₄₂ücElüαάüãγSE2019QEXaQE]]RaU 2

307 iEβçvüçwE₄éEγy₂κöçγüγE´₂ãE₁₄β−ö₄l₄íyE₄éE{β}üwXEé₄βEç₂çβíyE´₂ãE₄κöçβE´−−lüc´κü₄₂γSE2019QEYXQEZVZVRZV]Y 43

306 vüκβ₄íç₂Rl₄−çãEx₄β₄άγEk´β·₄₂E{ά−−₄βκçãEv₄₂−βçcü₄άγEuçκ´lE{ü₂ílçRiκ₄₁Emlçcκβ₄c´κ´lyγκγbEéβ₄₁E
{y₂κöçγüγEκ₄Ei−−lüc´κü₄₂SE2019QEXQEVaUUVZa 137

305 q₂vçγκüí´κü₄₂E₄₂EκöçEγκβάcκάβçE´₂ãE−öyγüc´lE−β₄−çβκüçγE₄éEnçXwYTzowE₂´₂₄c₄₁−₄γüκçγE´₂ãEκöçüβE
−ö₄κ₄c´κ´lyκücE´−−lüc´κü₄₂SE2019QEaaQEYYRZX 30
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304 kö´β´cκçβüz´κü₄₂E₄éExβRl₄−çãEt´nXEv´₂₄−´βκüclçγE{y₂κöçγüzçãE·yElüééçβç₂κEV´βü´κü₄₂γE₄éE
k₄−βçcü−üκ´κü₄₂Euçκö₄ãSE2019QEWUVaQEVRV] 13

303 jü₂´βyEwxüãçγExβç−´βçãE·yEuücβ₄w´vçRiγγüγκçãE{₄lάκü₄₂Ek₄₁·άγκü₄₂bE{y₂κöçγüγQEkö´β´cκçβüz´κü₄₂E
´₂ãEk´κ´lyκücEicκüvüκySE2019QEVWQE 3

302 mlçcκβ₄cöç₁ülά₁ü₂çγcç₂κE´−κ´γç₂γ₄βE·´γçãE₄₂Eβçγ₄₂´₂cçEç₂çβíyEκβ´₂γéçβEγyγκç₁E·çκwçç₂Ekã}çE
αά´₂κά₁Eã₄κγE´₂ãEcy´₂ü₂çEãyçγEé₄βEκöçEγç₂γüκüvçEãçκçcκü₄₂E₄éEwcöβ´κ₄xü₂EiSE2019QEVaaQEV]_RV_X 34

301 uücβ₄w´vçEíβ₄wκöE´₂ãEκά₂´·lçE−ö₄κ₄lά₁ü₂çγcç₂cçE₄éE₂üκβ₄íç₂Rã₄−çãEíβ´−öç₂çE´₂ãEc´β·₄₂E₂üκβüãçE
αά´₂κά₁Eã₄κγSE2019QE]QEZY[_RZY][ 47

300 {άcβ₄γçRuçãü´κçãEn´γκE{y₂κöçγüγE₄éE–ü₂cEwxüãçEv´₂₄−´βκüclçγEé₄βEκöçExö₄κ₄c´κ´lyκücElçíβ´ã´κü₄₂E₄éE
wβí´₂ücEx₄llάκ´₂κγEü₂EW´κçβSE2019QEYQE[Z[UR[Z]W 28

299 xβ₄íβçγγEü₂E₁ücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éEαά´₂κά₁Eã₄κγEMíβ´−öç₂çTc´β·₄₂Tγç₁üc₄₂ãάcκü₂íNEé₄βE
·ü₄´−−lüc´κü₄₂γbE´EβçvüçwSE2019QEVWQEW_WRXVY 85

298 püíölyEçééücüç₂κE−βç−´β´κü₄₂E₄éEöçx´í₄₂´lE·₄β₄₂E₂üκβüãçE·yEãüβçcκE₁ücβ₄w´vçEöç´κü₂íEé₄βEãyçE
βç₁₄v´lSE2019QEZYQE__ZWR__Za 22

297 uücβ₄w´vçRiγγüγκçãE{y₂κöçγüγEé₄βEm₂vüβ₄₂₁ç₂κ´llyE–₂wEv´₂₄−´βκüclçE{y₂κöçγüγSE2019QEZYVRZY[ 4

296 uçκ´lE}çllάβüãçEv´₂₄₁´κçβü´lγbEn´cülçE{y₂κöçγüγQExβ₄−çβκüçγE´₂ãEi−−lüc´κü₄₂γEé₄βE}öüβãEoç₂çβ´κü₄₂E
lçvücçγSSE2019QEYQEVaYXRVa[X 14

295 uücβ₄w´vçR´γγüγκçãEγy₂κöçγüγE₄éE·üγ₁άκöEv´₂´ã´κçE₂´₂₄él₄wçβγEãçc₄β´κçãEwüκöEí₄lãE₂´₂₄−´βκüclçγE
wüκöEç₂ö´₂cçãE−ö₄κ₄c´κ´lyκücE´cκüvüκySE2019QEWVQEV 12

294 n´γκE₁ücβ₄w´vçR´γγüγκçãEöyãβ₄κöçβ₁´lEγy₂κöçγüγE₄éE}üv·Ww]E₂´₂₄−´βκüclçγSE2019QEVQEWXZRWYU 3

293 z´−üãEpç´κü₂íE₄éE{ülüc₄₂Ek´β·üãçEnü·çβγEά₂ãçβEz´ãü₄Enβçαάç₂cyEnüçlãγE´₂ãEi−−lüc´κü₄₂Eü₂Ekάβü₂íE
xβçcçβ´₁ücEx₄ly₁çβEk₄₁−₄γüκçγSE2019QEVVQEY[VXWRY[VXa 19

292 iE₂çwEβçcü−çEé₄βEκöçEβ´−üãE₁ücβ₄w´vçEγy₂κöçγüγE₄éEöüíöEαά´₂κά₁EyüçlãEu₂WPRã₄−çãE–₂o´WwYE
−ö₄γ−ö₄βγEé₄βE−₄κç₂κü´lEé₄βç₂γücE´−−lüc´κü₄₂γSE2019QEYXQEV]YY[RV]YZ[ 13

291 –ü₂cE₄xüãçE₂´₂₄−´βκüclçγEéβ₄₁E₁ücβ₄w´vçR´γγüγκçãEγ₄lv₄κöçβ₁´lE−β₄cçγγbExö₄κ₄c´κ´lyκücE
−çβé₄β₁´₂cçE´₂ãEάγçEé₄βEw₄₄ãE−β₄κçcκü₄₂E´í´ü₂γκExyl₄−ö´í₄άγEéά₂íάγSE2019QEaQEV_Y]a_UYVa_][WU 10

290 xückEy₄άβE−βçcάβγ₄βFE}´ül₄βü₂íEκöçEγüzçE´₂ãEcβyγκ´lE−ö´γçE₄éE₁ücβ₄w´vçRγy₂κöçγüzçãEγά·RVUE₂₁E
ά−c₄₂vçβκü₂íE₂´₂₄−´βκüclçγSE2019QE]QEVZX[YRVZX]Y 15

289 i₂Eçx−çβü₁ç₂κ´lEγκάãyE₄₂Eκöçβ₁´lEãçc₄₁−₄γüκü₄₂E₄éE₁ücβ₄w´vçEγy₂κöçγüzçãEkάWMwpNXklEκ₄Ec₄−−çβE
₄xüãçE₂´₂₄−´βκüclçγSE2019QE[QEVWZUı_ 7

288 q₂vçγκüí´κü₄₂E₄₂E−ö₄κ₄c´κ´lyκücE´₂ãE´₂κü·´cκçβü´lE´·ülüκyE₄éEíβçç₂Eκβç´κçãEc₄−−çβE₄xüãçE
₂´₂₄−´βκüclçγEάγü₂íEiβκ´·₄κβyγEpçx´−çκ´lάγE´₂ãEj´₁·άγ´EVάlí´βüγE−l´₂κEçxκβ´cκSE2019QE[QEVWZU[Y 8

287 n´·βüc´κü₄₂E₄éE´EXQYRlü´₁ü₂₄κ₄lάç₂çE{ç₂γ₄βEj´γçãE₄₂E´E}üwWERilWwXv´₂₄c₄₁−₄γüκçE{y₂κöçγüzçãE·yE
´En´γκE´₂ãEn´cülçEuücβ₄w´vçEqββ´ãü´κü₄₂Euçκö₄ãSE2019QEYQEVWZaWRVW[UU 10
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286 xβç−´β´κü₄₂E₄éEvühxκEc₄βçhγöçllEc₄₂é₄β₁´lE₂´₂₄éü·βçE₄xyíç₂Eβçãάcκü₄₂Eçlçcκβ₄c´κ´lyγκγEvü´E
₁ücβ₄w´vçR´γγüγκçãEí´lv´₂ücEãüγ−l´cç₁ç₂κSE2019QEaQE[aWUR[aW_ 2

285 {κβάcκάβ´lQEçlçcκβüc´lQE´₂ãEãüçlçcκβücE−β₄−çβκüçγE₄éE₂ückçlRã₄−çãEγ−ü₂çlEtüu₂WwYE₂´₂₄β₄ãγSE2019QEWZQEa_VRaaU 9

284 mééçcκE₄éE{·Eã₄−ü₂íE₄₂EκöçEçlçcκβüc´lE´₂ãEãüçlçcκβücE−β₄−çβκüçγE₄éE–₂wE₂´₂₄cβyγκ´lγSE2019QEYZQE_UUUR_UU] 25
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