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437 kδδGsoδα₆Gst₂t₈Gstr₈t₄h₂₃δ₈G₄₂r₃oχGχ₂χotu₃₈G₃₂s₈₆Gsup₈r₄₂p₂₄αtorsGwαthG₄oχtroδδ₂₃δ₈GoutputG
voδt₂∙₈UG2020SGZYSGXWXb[[ 4

436 sχGsαtuGv₂χ₂₆ophosphoπoδy₃₆₂t₈Gαπpr₈∙χ₂t₈₆GαχtoG₄oχ₆u₄tαχ∙Gpoδypyrroδ₈G−orGsup₈r₄₂p₂₄αtorUG
2020SGZ_[SGXZaYb_ 15

435 ry₃rα₆Gsup₈r₄₂p₂₄αtorG₃₂s₈₆GoχG∙r₂ph₈χ₈G₂χ₆GxαVxαOyrPYGχ₂χop₂rtα₄δ₈sG−orπ₈₆G₃yG₂Gπo₆α−α₈₆G
₈δ₈₄tro₄h₈πα₄₂δG₈x−oδα₂tαoχGπ₈tho₆UG2020SGa_WSGXZbWXc 3

434 sroχGχ₂χop₂rtα₄δ₈sGδo₂₆₈₆GoχGχα₄γ₈δGsuδ−α₆₈Gχ₂χosh₈₈tsdG₂χG₈−−α₄α₈χtG₂πorphousG₄₂t₂δystG−orGw₂t₈rG
oxα₆₂tαoχUG2020SG[SG][cbT]]WY 1

433
oχh₂χ₄αχ∙Gth₈Gz₈r−orπ₂χ₄₈Go−G₂Gl₂tt₈ryT’up₈r₄₂p₂₄αtorGry₃rα₆Goχ₈r∙yGn₈vα₄₈G“hrou∙hGx₂rrowαχ∙G
th₈Gm₂p₂₄αt₂χ₄₈Gnα−−₈r₈χ₄₈Gl₈tw₈₈χG“woGoδ₈₄tro₆₈sGvα₂Gth₈G”tαδαz₂tαoχGo−GYnG
wypTx₂χosh₈₈tTn₈rαv₈₆Gxαjxαtro∙₈χTnop₈₆Tm₂r₃oχGmor₈T’h₈δδGRαχ∙sG₂sGlothGx₈∙₂tαv₈G₂χ₆G
zosαtαv₈Goδ₈₄tro₆₈sUG2020SGXYSG[a[bYT[a[bc
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432 ’₈δ−T₂ss₈π₃δyGo−Gkδt₈rχ₂tαχ∙G’t₂₄γ₈₆GYnVYnG“αZmY“xGw ₈χ₈VZχwχxαGvnrGv₂χG₆₈rG—₂₂δsG
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431 ”δtr₂Thα∙hGr₂t₈G₄₂p₂₃αδαtyGo−Gχ₂χoporousG₄₂r₃oχGχ₈tworγj–yGsu₃Tπα₄roχG₃rα₄γG₄oπposαt₈G₂sG₂G
χov₈δG₄₂tho₆₈Gπ₂t₈rα₂δG−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2020SGXYSGYZYXZTYZYY[ 7

430 zoδyαχ₆oδ₈G₃₂tt₈rα₈sG₂χ₆Gsup₈r₄₂p₂₄αtorsUG2020SGZZSGZZ_TZ]c 25

429 ”sαχ∙Gm₂YUcx₆WUXmo[ycR˛·Gp₈rovsγαt₈sGtoG₄oχv₈rtG₂G−δ₈xα₃δ₈G₄₂r₃oχGχ₂χotu₃₈G₃₂s₈₆Gsup₈r₄₂p₂₄αtorG
toG₂G₃₂tt₈ryTδαγ₈G₆₈vα₄₈UG2020SGZ]]SGXZ_a_b 1

428 ’yχth₈sαsGo−GχoχTχo₃δ₈Gxαwoy[â��xαOyrPYVxpG₃α−uχ₄tαoχ₂δG₈δ₈₄tro₄₂t₂δystG₂χ₆GαtsG₂ppδα₄₂tαoχGαχG
w₂t₈rTur₈₂G₈δ₈₄troδysαsUG2020SG[]SGYXW[WTYXW]W 11

427 ’₈δ−Tsupport₈₆Gχα₄γ₈δG₄o₃₂δtG₄₂r₃oχ₂t₈Ghy₆roxα₆₈Gχ₂χowαr₈sG₈χ₄₂psuδ₂t₈₆G₄₂tho₆α₄₂δδyG₈xp₂χ₆₈₆G
∙r₂phαt₈Gp₂p₈rG−orGsup₈r₄₂p₂₄αtorG₈δ₈₄tro₆₈sUG2020SGZ_ZSGXZaYZ_ 13

426 vowTmostGwχyYGx₂χo−δow₈rsG₂χ₆Gv₂YyZGx₂χosph₈r₈sG₂sGo−−α₄α₈χtGoδ₈₄tro₆₈sG−orGksyππ₈trα₄G
’up₈r₄₂p₂₄αtorsUG2020SGZ[SGX[bbYTX[bcY 6

425 qrowthGo−GYnGχ₂χo−δ₂γ₈sG−roπGXnGδoχ∙Gδ₈₂−G₂rr₂ysdGoδ₈₄tro₄h₈πα₄₂δGαχ−δu₈χ₄₈Go−G₄opp₈rG₂χ₆Gχα₄γ₈δG
₄oTsu₃stαtut₈₆G₄o₃₂δtGoxα₆₈UG2020SGZYSGXWXbaX 13

424 k∙∙r₈∙₂t₈sGo−GxαVxαOyrPVxαyyrGx₂χoworπsGoχGm₂r₃oχGmδothG−orGoδ₈₄tro₄₂t₂δytα₄Gry₆ro∙₈χG
ovoδutαoχUG2020SGZ_SGX[WXcTX[WZW 7

423 kGh₈t₈ro∙₈χ₈ousGαχt₈r−₂₄₈GoχGxα’jxαZ’YVxαwoy[Gh₈t₈rostru₄tur₈sG−orG₈−−α₄α₈χtGur₈₂G₈δ₈₄troδysαsUG
2020SGbSGXbW]]TXbW_Z 57

422 n₈sα∙χαχ∙Gquαχoχ₈T₆op₂παχ₈T₃₂s₈₆G₄oχβu∙₂t₈sG₂sGsαxG₈δ₈₄troχGsyst₈πG−orGhα∙hTp₈r−orπ₂χ₄₈Ghy₃rα₆G
₈δ₈₄tro₆₈UG2020SGZ]aSGXZ_bZ] 7

421 lαOχ₂χop₂rtα₄δ₈sPVmxOχ₂χosh₈₈tsPGχ₂χo₄oπposαt₈sG₂sGhα∙hG₄₂p₂₄αtyG₂χ₆Gst₂₃δ₈G₈δ₈₄tro₆₈Gπ₂t₈rα₂δsG
−orGsup₈r₄₂p₂₄αtorsdGth₈Groδ₈Go−Gur₈₂UG2020SG[cSGXYXcaTXYYWc 3

420 o−−₈₄tGo−G₂qu₈ousG₈δ₈₄troδyt₈sGoχGth₈Gsup₈r₄₂p₂₄αtαv₈Gp₈r−orπ₂χ₄₈Go−G∙δy₄oδTπ₈₆α₂t₈₆Gmop₈Yy[G
χ₂χop₂rtα₄δ₈sUG2020SGX]SG₈Y][b 3

419 ’svkRG₆₈posαt₈₆Gχα₄γ₈δGsuδphα₆₈Tχα₄γ₈δGhy₆roxα₆₈Gχ₂χo₄oπposαt₈G−orGhα∙hGp₈r−orπ₂χ₄₈G₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorUG2020SGZ]_SGXZ_b[[ 13

418 ’₈δ−Tt₈πpδ₂tαχ∙Gsyχth₈sαsGo−GhoδδowGxαp₈Ghy₆roxα₆₈Gχ₂χosph₈r₈sG−orG₈−−α₄α₈χtGoxy∙₈χG₈voδutαoχG
r₈₂₄tαoχUG2020SGZ]aSGXZ_b_c 2

417 lαχ₆₈rG−r₈₈Ghα∙hGp₈r−orπ₂χ₄₈Ghy₃rα₆Gsup₈r₄₂p₂₄αtorG₆₈vα₄₈G₃₂s₈₆GoχGχα₄γ₈δG−₈rrαt₈Gχ₂χop₂rtα₄δ₈sUG
2020SGZXSGXWX_aa 12

416 oχh₂χ₄₈₆Gst₂₃αδαtyG₂χ₆Guδtr₂hα∙hG₂₄tαvαtyGo−G₂πorphousGrαppδ₈Gχ₂χostru₄tur₈₆GxαT₆op₈₆Gp₈G
oxyhy₆roxα₆₈G₈δ₈₄tro₆₈Gtow₂r₆Gsyχ₈r∙₈tα₄G₈δ₈₄tro₄₂t₂δytα₄Gw₂t₈rGspδαttαχ∙UUG2020SGXWSGY_Z_[TY_ZaZ 10

415 lowδTsh₂p₈₆GxαmoYy[Gχ₂χosh₈₈tG₄δust₈rsG₂sG₈δ₈₄tro₆₈Gπ₂t₈rα₂δsG−orGhα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorsUG2020SG_ZSGY[]_TY[_[ 7

414 “h₈rπoπ₈₄h₂χα₄₂δGαχsα∙htGαχtoGth₈Gst₂₃αδαtyGo−Gχ₂χoporousG∙r₂ph₈χ₈Gπ₈π₃r₂χ₈sUG2020SGY[SGXWWXc_ 2
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413 moχstru₄tαoχGo−Gh₈t₈ro∙₈χ₈ousGYnGδ₂y₈r₈₆Gwo’YVw ₈χ₈Gχ₂χohy₃rα₆G₂χo₆₈Gπ₂t₈rα₂δGvα₂G
αχt₈rstr₂tα−α₄₂tαoχGpro₄₈ssG₂χ₆GαtsGsyχ₈r∙₈tα₄G₈−−₈₄tG−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2020SG]Z[SGX[a_[[ 27

412 xαOyrPGχ₂χo₆otT₆₈₄or₂t₈₆GmoTmoGvnrVmGhoδδowGχ₂χo₄₂∙₈sG−orG₂Ghα∙hGp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorUG
2020SG[cSGXaZXWTXaZYW 9

411 zs₈u₆o₄₂p₂₄αtαv₈Goχ₈r∙yG’tor₂∙₈G₂χ₆Goδ₈₄tro₄₂t₂δytα₄Gry₆ro∙₈χTovoδutαoχGk₄tαvαtyGo−G
n₈−₈₄tTyr₆₈r₈₆Gz₈rovsγαt₈sG’rxm₂Zâ��xq₂wχYybGOxGgGWG₂χ₆GXPUG2020SGZSGXWcbZTXWccY 10

410 ZχGw₈t₂δGktoπGnopαχ∙GoχGth₈G’ur−₂₄₈Gzδ₂χ₈Go−Gyχ₈Tnαπ₈sαoχ₂δGxαwoyGx₂χoro₆sGwαthGsπprov₈₆G
R₈₆oxGmh₈παstryUG2020SGXYSG[[bX]T[[bYc 26

409 x₈uroχTδαγ₈Ghα₈r₂r₄hα₄₂δGπ₂χ∙₂χ₈s₈Gsuδ−α₆₈jmuY’G₄or₈Vsh₈δδG₂rr₂ysGoχGxαG−o₂πG₂sG₂χG₂₆v₂χ₄₈₆G
₈δ₈₄tro₆₈G−orG₂χG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorUG2020SGYYSG_W[aT_W]_ 6

408 –₂χ₂₆αuπGsuδ−α₆₈G₃₂s₈₆Gπ₂t₈rα₂δsdGsyχth₈sαsSG₈χ₈r∙yGstor₂∙₈G₂χ₆G₄oχv₈rsαoχUG2020SGbSGYWabXTYWbWY 26

407 o−−α₄α₈χtGxαOyrPYV—yZGzhoto₂χo₆₈G−orGzhoto₈δ₈₄tro₄₂t₂δytα₄G—₂t₈rG’pδαttαχ∙G₂tGvowGlα₂sUG2020SG
XY[SGXc[[aTXc[]_ 6

406 ry₃rα₆Gh₈t₈rostru₄tur₈sGo−G∙r₂ph₈χ₈G₂χ₆Gπoδy₃₆₈χuπG₆αsuδ−α₆₈dG“h₈Gstru₄tur₂δG₄h₂r₂₄t₈rαz₂tαoχG
₂χ₆GαtsGsup₈r₄₂p₂₄αtαv₈Gp₈r−orπ₂χ₄₈GαχG_wGuyrG₈δ₈₄troδyt₈UG2020SG]SG]][T]]c 4

405 ’up₈r₄₂p₂₄αtorGp₈r−orπ₂χ₄₈Go−GporousGχα₄γ₈δG₄o₃₂δtαt₈Gχ₂χosh₈₈tsUG2020SGXWSGXbc]_ 10

404 moχtroδδ₂₃δ₈G₂χ₆G−₂stG∙rowthGo−Guδtr₂thαχG˛–TxαOyrPYGχ₂χosh₈₈tsGoχGpoδy₆op₂παχ₈G₃₂s₈₆GxT₆op₈₆G
₄₂r₃oχGsph₈r₈sG−orGsup₈r₄₂p₂₄αtorsG₂ppδα₄₂tαoχUG2020SGYaWSGXX_]bW 4

403 p₈πtos₈₄oχ₆Gv₂s₈rTot₄h₈₆Gw ₈χ₈Gwα₄rosup₈r₄₂p₂₄αtorsGwαthGnou₃δ₈T’α₆₈Gmoχ−α∙ur₂tαoχGvα₂G
kr₃αtr₂ryGyχTG₂χ₆G“hrou∙hT’u₃str₂t₈Gmoχχ₈₄tαoχsUG2020SGXWSGYWWW[aW 24

402 qr₂ph₈χ₈Gw₂trαxG’h₈₂th₈₆Gw₈t₂δG–₂χ₂₆₂t₈GzorousGx₂χosph₈r₈sG−orGoχh₂χ₄₈₆Gvoχ∙₈vαtyG₂χ₆G
rα∙hTR₂t₈Goχ₈r∙yG’tor₂∙₈Gn₈vα₄₈sUG2020SGXYSGYaWa[TYaWb_ 17

401 xov₈δGZnGx₂χoporousGZχTmuGkδδoyG₂sGvoχ∙Tvα−₈Gkχo₆₈Gtow₂r₆Grα∙hT–oδt₂∙₈Gnou₃δ₈Goδ₈₄troδyt₈G
kqu₈ousGZαχ₄TsoχGl₂tt₈rα₈sUG2020SGX_SG₈YWWXZYZ 56

400 “uχαχ∙Gth₈Gπorphoδo∙yG₂χ₆Gr₈₆oxG₃₈h₂vαourG₃yGv₂ryαχ∙Gth₈G₄oχ₄₈χtr₂tαoχGo−Gp₈GαχG₂Gmoxαp₈Gt₈rχ₂ryG
oxα₆₈Gh₈t₈rostru₄tur₈G−orGhy₃rα₆G₆₈vα₄₈sUG2020SG[[SGccYXTccZY 6

399 ZnGw ₈χ₈Gkr₄hαt₈₄tur₈sG−orGo−−α₄α₈χtGoχ₈r∙yG’tor₂∙₈G₂χ₆Gmoχv₈rsαoχUGAdvanced Functional 
MaterialsSG2020SGZWSGYWWWb[Y 15.6 132

398 moχstru₄tαoχGo−Ghα₈r₂r₄hα₄₂δGχ₂χoporousGmumoY–YybGhoδδowGsph₈r₈sG₂sG₂Gχov₈δG₈δ₈₄tro₆₈Gπ₂t₈rα₂δG
−orGhα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2020SG]YaSGX[_b]] 19

397 kχGuδtr₂T₈−−₈₄tαv₈Gp₂thw₂yG−orG−uδδyGr₈πovαχ∙Gth₈Goxy∙₈χG₄oπpoχ₈χtsGo−G∙r₂ph₈χ₈Goxα₆₈G₃yG₂G
−δ₂π₈T₂ssαst₈₆Gπα₄row₂v₈Gpro₄₈ssUG2020SG[cSG_c_[T_c_b 2

396 n₈sα∙χG₂χ₆Gsyχth₈sαsGo−G₆₈χ₆rαtα₄GmoZy[jmoYOmyZPOyrPYGχ₂χo₂rr₂ysGoχG₄₂r₃oχG₄δothG−orG
hα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2020SG]]SGXYWcXTXYXWY 17
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395 lαo₈δ₈₄trα₄αtyG∙₈χ₈r₂tαoχGusαχ∙GαroχOssPGπoδy₃₆₂t₈Gχ₂χo₄₂t₂δystG₄o₂t₈₆G₂χo₆₈G₆urαχ∙Gtr₈₂tπ₈χtGo−G
su∙₂rGw₂st₈w₂t₈rGαχGπα₄ro₃α₂δG−u₈δG₄₈δδUG2020SGYaaSGXXbXXc 23

394 oδ₈₄tro₆₈posαt₈₆Gspru₄₈Gδ₈₂−Tδαγ₈Gstru₄tur₈₆G₄opp₈rG₃αsπuthGoxα₆₈G₈δ₈₄tro₆₈G−orGsup₈r₄₂p₂₄αtorG
₂ppδα₄₂tαoχUG2020SGYYcSGXXXZ]c 4

393 ’yχth₈sαsGo−Gχα₄γ₈δGhy₆roxα₆₈V₆₈δ₂παχ₂t₈₆T“αZmYGw ₈χ₈Gχ₂χosh₈₈tsG₂sGproπαsαχ∙G₂χo₆₈Gπ₂t₈rα₂δG
−orGhα∙hGp₈r−orπ₂χ₄₈GδαthαuπGαoχG₃₂tt₈ryUG2020SGb[YSGX]]bXY 23

392 z₈χ₈tr₂tαχ∙G∙δ₂ssyG₄₂r₃oχGχ₈ur₂δG₈δ₈₄tro₆₈G₂rr₂ysG−orG₃r₂αχTπ₂₄hαχ₈Gαχt₈r−₂₄₈sUG2020SGYYSG[Z 10

391 kGr₈vα₈wGoχGth₈Gsup₈r₃G₄oχtrα₃utαoχGo−G₄₂r₃oχG₂χ₆G∙r₂ph₈χ₈Gqu₂χtuπG₆otsGtoG₈δ₈₄tro₄h₈πα₄₂δG
₄₂p₂₄αtorsâ��Gp₈r−orπ₂χ₄₈dG’yχth₈sαsG₂χ₆G₂ppδα₄₂tαoχUG2020SGYYSGXWWXaX 26

390 p₂₄αδ₈Gsyχth₈sαsGo−Ghα₈r₂r₄hα₄₂δG−δow₈rTδαγ₈Gxαwoy[Tmowoy[Gχ₂χosh₈₈tG₂rr₂ysGoχGχα₄γ₈δG−o₂πG₂sG₂χG
₈−−α₄α₈χtG₈δ₈₄tro₆₈G−orGhα∙hGr₂t₈Ghy₃rα₆Gsup₈r₄₂p₂₄αtorsUG2020SGZWSGXWX]]W 31

389 p₂₄αδ₈Gsyχth₈sαsG₂χ₆G₈δ₈₄tro₄h₈πα₄₂δGstu₆yGo−G₂Gt₈rχ₂ryGhy₃rα₆GzkxsVqxzVwχyYG₂sGsup₈r₄₂p₂₄αtorG
₈δ₈₄tro₆₈Gπ₂t₈rα₂δUG2020SGZXSGXY[]]TXY[__ 5

388 oδ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈Go−Gt₈rχ₂ryGRqyV˛†TxαOyrPYVm₈yYG₄oπposαt₈GαχG₂₆₆αtαoχGwαthG₆α−−₈r₈χtG
π₈t₂δGoxα₆₈sG−orGsup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχUG2020SGXXSGWY]WYX 4

387 oxpδor₂tαoχGo−Gk₆v₂χ₄₈₆Goδ₈₄tro₆₈Gw₂t₈rα₂δsG−orGkppro₂₄hαχ∙Grα∙hTz₈r−orπ₂χ₄₈Gxα₄γ₈δTl₂s₈₆G
’up₈r₃₂tt₈rα₈sUG2020SGX_SG₈YWWXZ[W 13

386 rα₈r₂r₄hα₄₂δGxαOyrPYVmuOyrPYGαχt₈rwov₈χGχ₂χosh₈₈tsGαχGsαtuG∙rowχGoχGxαâ��muâ��zG₂δδoyGpδ₂t₈₆G₄ottoχG
−₂₃rα₄G−orG−δ₈xα₃δ₈Ghα∙hTp₈r−orπ₂χ₄₈G₈χ₈r∙yGstor₂∙₈UG2020SGYSGZZ]bTZZ__ 2

385 kGrα∙hGoχ₈r∙yGn₈χsαtyG’₈δ−Tsupport₈₆G₂χ₆Gl₈χ₆₂₃δ₈Gyr∙₂χα₄Goδ₈₄tro₆₈G−orGR₈₆oxG’up₈r₄₂p₂₄αtorsG
wαthG₂G—α₆₈G–oδt₂∙₈G—αχ₆owUG2020SGZbSG]YYT]ZW 7
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276 wo’YGx₂χosh₈₈tTzoδypyrroδ₈Gmoπposαt₈sGn₈posαt₈₆GoχGR₈₆u₄₈₆Gqr₂ph₈χ₈Gyxα₆₈G−orG
’up₈r₄₂p₂₄αtorGkppδα₄₂tαoχsUG2021SG[SGXZZWTXZZc 10

275 lottoπTupGkppro₂₄hG−orGn₈sα∙χαχ∙Gmo₃₂δtG“uχ∙st₂t₈Gx₂χosph₈r₈sGthrou∙hG’uδ−urGkπ₈χ₆π₈χtG−orG
rα∙hTz₈r−orπ₂χ₄₈Gry₃rα₆G’up₈r₄₂p₂₄αtorsUG2021SGX[SGX_WYTX_XX 9

274 worphoδo∙yT₄oχtroδδ₂₃δ₈Gχ₂χo₄ryst₂δG˛†TxαOyrPYVxpG₆₈sα∙χ₈₆G₃yGhy₆roth₈rπ₂δG₈t₄hαχ∙Gπ₈tho₆G₂sG
hα∙hT₈−−α₄α₈χ₄yG₈δ₈₄tro₄₂t₂δystG−orGov₈r₂δδGw₂t₈rGspδαttαχ∙UG2021SGbbYSGXX]WZ] 5

273
w₈soporousG“horχTmov₈r₈₆Gmor₈â��’h₈δδGm₂tho₆₈G₂χ₆GZnGR₈₆u₄₈₆Gqr₂ph₈χ₈Gyxα₆₈Gk₈ro∙₈δG
moπposαt₈Gkχo₆₈GwαthGmoχ₆u₄tαv₈Gwuδtαv₂δ₈χ₄₈Gw₈t₂δG’uδ−α₆₈sG−orGrα∙hTz₈r−orπ₂χ₄₈Gkqu₈ousG
ry₃rα₆Gm₂p₂₄αtorsUG2021SGXXSGYWWZ]_Z

8

272 ’svkRGqrowχGuRG₂χ₆Gx₂RGsoχsGzr₈αχs₈rt₈₆GwχyYGx₂χostru₄tur₈sG−orG’up₈r₄₂p₂₄αtorGkppδα₄₂tαoχsdGkG
moπp₂r₂tαv₈G’tu₆yUG2021SGZ]SG[]aaT[]b_ 7

271 z₂stSGpr₈s₈χtG₂χ₆G−utur₈Go−G₈δ₈₄tro₄h₈πα₄₂δG₄₂p₂₄αtorsdG“₈₄hχoδo∙α₈sSGp₈r−orπ₂χ₄₈G₂χ₆G
₂ppδα₄₂tαoχsUG2021SGZ]SGXWYZXW 5

270 moχstru₄tαoχGo−G₂Grα∙hTz₈r−orπ₂χ₄₈G“hr₈₈Tnαπ₈χsαoχ₂δG’tru₄tur₈₆GxαmoYy[jzzyGx₂χosh₈₈tG
krr₂yGpr₈₈T’t₂χ₆αχ∙Goδ₈₄tro₆₈G−orG₂Gry₃rα₆G’up₈r₄₂p₂₄αtorUG2021SG[SGZWcZTZXWW 9
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269 ’up₈r₄₂p₂₄αtorG₈δ₈₄tro₆₈Gπ₂t₈rα₂δsdG₂₆₆r₈ssαχ∙G₄h₂δδ₈χ∙₈sGαχGπ₈₄h₂χαsπG₂χ₆G₄h₂r∙₈Gstor₂∙₈UG2021SG 13

268 zr₈p₂r₂tαoχGo−Gmo₃₂δtGyxα₆₈TR₈₆u₄₈₆Gqr₂phαtα₄Gyxα₆₈G’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈G₃yGzhototh₈rπ₂δG
zro₄₈ssαχ∙UG2021SGXXSG 5

267 woyYGχ₂χop₂rtα₄δ₈sG₄oχ−αχ₈₆GαχGxSzT₄o₆op₈₆G∙r₂ph₈χ₈G₂₈ro∙₈δsGwαthG₈x₄₈δδ₈χtGps₈u₆o₄₂p₂₄αt₂χ₄₈G
p₈r−orπ₂χ₄₈UG2021SGccSGZWZTZXW 1

266 “h₈Gus₈Go−G₂Gπuδtαpδ₈Grou∙h₈χαχ∙Gs₄h₈π₈GtoG₈χh₂χ₄₈Gs₈χsαχ∙Gp₈r−orπ₂χ₄₈Go−GprGs₈χsorsGwαthGxαyG
χ₂χosh₈₈tsVπuδtαTw₂δδ₈₆G₄₂r₃oχGχ₂χotu₃₈sGoχGuyrT₈t₄h₈₆G’αGsu₃str₂t₈sUG2021SG_WSG’llqWc

265 R₈vα₈wGo−Grα∙hGz₈r−orπ₂χ₄₈Gkqu₈ousGR₈₄h₂r∙₈₂₃δ₈Gl₂tt₈rα₈sGl₂s₈₆GoχGv₂y₈r₈₆Gnou₃δ₈Gry₆roxα₆₈UG
2021SGY[SGYYTZ[ 2

264 R₈vα₈wGo−GxαmoY’[Gχ₂χostru₄tur₈sG₂χ₆Gth₈αrG₄oπposαt₈sGus₈₆GαχGsup₈r₄₂p₂₄αtorsUG2021SGZYSGXYc__TXYccW 0

263 xαmoTvnrGχ₂χosh₈₈tsGstroχ∙δyG₄oupδ₈₆GwαthGqyTmx“sG₂sG₂Ghy₃rα₆G₈δ₈₄tro₄₂t₂δystG−orGoxy∙₈χG
₈voδutαoχGr₈₂₄tαoχUGX 10

262 ’yχ₈r∙αstα₄G₈χ∙αχ₈₈rαχ∙Go−G−δuorαχ₈G₆opαχ∙G₂χ₆Goxy∙₈χGv₂₄₂χ₄α₈sGtow₂r₆sGhα∙hT₈χ₈r∙yG₂χ₆G
δoχ∙Tδα−₈sp₂χG−δ₈xα₃δ₈Gsoδα₆Tst₂t₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorUG2021SGYaSGY_[cTY_]b 1

261 “ow₂r₆sG₃αT−uχ₄tαoχ₂δG₂δδTsoδα₆Tst₂t₈Gsup₈r₄₂p₂₄αtorG₃₂s₈₆GoχGχα₄γ₈δGhy₆roxα₆₈Tr₈₆u₄₈₆G∙r₂ph₈χ₈G
oxα₆₈G₄oπposαt₈G₈δ₈₄tro₆₈sUG2021SGY_YSGXY[ZW_ 6

260 moχstru₄tαχ∙Gzh₂s₈T“r₂χsαtαoχ₂δGxα’jxαtro∙₈χTnop₈₆Gm₂r₃oχGm₂tho₆₈Gw₂t₈rα₂δGwαthGrα∙hGR₂t₈G
m₂p₂₃αδαtyG₂χ₆Gmy₄δαχ∙G’t₂₃αδαtyG−orGkδγ₂δαχ₈GZαχ₄Tl₂s₈₆Gl₂tt₈rα₈sUG2021SGXZSGXcWWbTXcWX] 1

259 o−−₈₄tGo−Gsu₃str₂t₈GoχGth₈Gp₈r−orπ₂χ₄₈Go−G−δ₈xα₃δ₈G₈χ₈r∙yGstor₂∙₈G₆₈vα₄₈sG₃₂s₈₆GoχGsur−₂₄₈G
πo₆α−α₈₆Gm_WGâ��G˛†GxαOyrPYGχ₂χo₄oπposαt₈UG2021SGXZSG

258 p₂₃rα₄₂tαoχGo−G₂Grα∙hTz₈r−orπ₂χ₄₈Gry₃rα₆G’up₈r₄₂p₂₄αtorGl₂s₈₆GoχGry₆roth₈rπ₂δδyG’yχth₈sαz₈₆G
rα∙hδyG’t₂₃δ₈Gmo₃₂δtGw₂χ∙₂χ₈s₈Gzhosph₂t₈G“hαχGpαδπsUG2021SGZaSG]Y_WT]Ya[ 10

257 wχGp₈GyGroδδowGx₂χostru₄tur₈sG−orGrα∙hTz₈r−orπ₂χ₄₈Gksyππ₈trα₄G’up₈r₄₂p₂₄αtorGkppδα₄₂tαoχsUG
2021SGYaSGcZcbTc[W] 1

256 p₈ZmG₈χ₄₂psuδ₂t₈₆GαχGxT₆op₈₆G₄₂r₃oχGsh₈δδG∙rowχGoχGr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈G₂sG₂G
hα∙hTp₈r−orπ₂χ₄₈Gχ₈∙₂tαv₈Gπ₂t₈rα₂δG−orG₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yGstor₂∙₈UG2021SG[XYSGXYbaYW 9

255 ’π₂rtG₄oχ−αχ₈π₈χtGo−GwχyG₈χ₂₃δαχ∙Ghα∙hδyGr₈v₈rsα₃δ₈GwχOssPVwχOsssPGr₈₆oxG−orG₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorsUG2021SG[c]SGYYcbWX 5

254 R₈₄₈χtGn₈v₈δopπ₈χtsGo−G“r₂χsαtαoχGw₈t₂δGmoπpouχ₆sTm₂r₃oχGry₃rα₆Goδ₈₄tro₆₈sG−orGrα∙hG
oχ₈r∙yVzow₈rG’up₈r₄₂p₂₄αtorsUG2021SGXZSGXYc 21

253 kGxov₈δG’₂χ₆wα₄h₈₆GzorousGw ₈χ₈Vzoδy₂χαδαχ₈Gx₂χo−α₃₈rsGmoπposαt₈GpαδπG−orGrα∙hGm₂p₂₄αt₂χ₄₈G
’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈UG2021SGbSGYWWYX_b 7

252 kGχov₈δG₃αχ₆₈rG−r₈₈Ghα∙hGp₈r−orπ₂χ₄₈GYYZrYyaVwχ’Gχ₂χo₄oπposαt₈G₈δ₈₄tro₆₈G−orGsup₈r₄₂p₂₄αtorG
₂ppδα₄₂tαoχsUG2021SGZaSGXWY]W] 5
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251 sπprov₈₆G₈δ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈Go−GmoyxTxαyV“αZmY“xGw ₈χ₈Gχ₂χo₄oπposαt₈sG₃yG₂toπα₄G
δ₂y₈rG₆₈posαtαoχGtow₂r₆sGhα∙hG₄₂p₂₄αt₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2021SGb_YSGX]b][_ 10

250 kqu₈ousGoδ₈₄troδyt₈sG−orGpδ₈xα₃δ₈G’up₈r₄₂p₂₄αtorsUG2021SGZ[cT[XY

249 p₂₃rα₄₂tαoχG₂χ₆G₂ppδα₄₂tαoχGo−G₃α₄oχtαχuousGαχt₈r−₂₄α₂δδyGβ₂ππ₈₆G₈πuδsαoχsG∙₈δsUG2021SGbSGWYXZYZ 3

248 ’t₂χ₆αχ∙G₂χ₆Gvyαχ∙GxαOyrPGx₂χosh₈₈tsGoχGwuδtαδ₂y₈rGqr₂ph₈χ₈G−orGrα∙hTz₈r−orπ₂χ₄₈G
’up₈r₄₂p₂₄αtorsUG2021SGXXSG 2

247 kG−₂₄αδ₈Gsyχth₈sαsGo−Gαχt₈r₄oχχ₈₄t₈₆GmuyGχ₂χosh₈₈tsdG₂Gproπαsαχ∙G₈δ₈₄tro₆₈Gπ₂t₈rα₂δG−orG
sup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχUG2021SGXYaSGX 1

246 oχh₂χ₄₈₆Gsuδ−urGr₈₆oxGγαχ₈tα₄sG₂χ₆Gpoδysuδ−α₆₈Gr₈∙uδ₂tαoχsGwαthGp₈t₂δTδαγ₈Gχα₄γ₈δGhy₆roxα₆₈G
χ₂χosh₈₈tsVrqyGπo₆α−α₈₆Gs₈p₂r₂torsGαχGvαT’G₃₂tt₈rα₈sUG2021SG]]XSGX[cZcZ 5

245 ’₈δ₈χαuπG₈χrα₄h₈₆Ghy₃rα₆Gπ₈t₂δG₄h₂δ₄o∙₈χα₆₈sGwαthG₈χh₂χ₄₈₆Gr₈₆oxGγαχ₈tα₄sG−orGhα∙hT₈χ₈r∙yG
₆₈χsαtyGsup₈r₄₂p₂₄αtorsUG2021SG[X[SGXYbcY[ 25

244 ZnGv₂ttα₄₈Tw₂t₄hαχ∙Gv₂y₈r₈₆Gry₆roxα₆₈Gr₈t₈rostru₄tur₈GwαthGsπprov₈₆Gsχt₈r−₂₄α₂δGmh₂r∙₈G“r₂χs−₈rG
₂χ₆GsoχGnα−−usαoχG−orGrα∙hGoχ₈r∙yGn₈χsαtyG’up₈r₄₂p₂₄αtorUG2021SGbSGYXWW[Yc 3

243 x₂χosαz₈₆Gzαχ₄Goxα₆₈sT₃₂s₈₆Gπ₂t₈rα₂δsG−orG₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yGstor₂∙₈G₂χ₆G₄oχv₈rsαoχdG
l₂tt₈rα₈sG₂χ₆Gsup₈r₄₂p₂₄αtorsUG2021SGZZSGaX[TaX[ 1

242 wα₄row₂v₈Tkssαst₈₆GR₂pα₆G’yχth₈sαsGo−G”r₄hαχTvαγ₈Glαπ₈t₂δδα₄Gwχâ��moGm₂r₃oχ₂t₈Gmoπposαt₈sG−orG
rα∙hTz₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorsUG2021SG_SG]_ZZT]_Zc

241 loostαχ∙Gth₈G₄₂p₂₄αtαv₈Gprop₈rtyGo−G₄o₃₂δtGsuδ−α₆₈Gthrou∙hGαχt₈r−₂₄₈G₈χ∙αχ₈₈rαχ∙G−orG
hα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2021SG[aSGY[caZTY[caZ 4

240 zoδ₂roχGtr₂χsportGαχGporousG∙r₂ph₈χ₈Gχ₂χorα₃₃oχsUG2021SGXc[SGXXW[YZ

239 “h₈Gαπpδ₈π₈χt₂tαoχGo−G∙r₂ph₈χ₈T₃₂s₈₆G₂₈ro∙₈δGαχGth₈G−α₈δ₆Go−Gsup₈r₄₂p₂₄αtorUG2021SGZYSG 7

238 xα₄γ₈δGoxα₆₈sVhy₆roxα₆₈sT∙r₂ph₈χ₈G₂sGhy₃rα₆Gsup₈r₄₂p₂tt₈ryGχ₂χo₄oπposαt₈sG−orG₂₆v₂χ₄₈₆G₄h₂r∙₈G
stor₂∙₈Gπ₂t₈rα₂δsGâ��G₂Gr₈vα₈wUGXTZ[ 4

237 w ₈χ₈G₂χ₆Gwo’Gmo₂t₈₆GZnTzrαχt₈₆Gry₃rα₆Goδ₈₄tro₆₈G−orG’oδα₆T’t₂t₈Gksyππ₈trα₄G’up₈r₄₂p₂₄αtorUUG
2021SG]SG₈YXWW[]X 17

236 zs₈u₆o₄₂p₂₄αtαv₈G₄h₂r∙₈Gstor₂∙₈GαχGδ₂y₈r₈₆Goxα₆₈sG’rv₂p₈Xâ��xmoxy[â��˛·GOxGgGWâ��XPUG2021SGYc]SGXYcb]c 4

235 oχh₂χ₄₈₆Gm₂p₂₄αtαv₈Gz₈r−orπ₂χ₄₈Go−Gw₈soporousG–₂χ₂₆αuπGxαtrα₆₈Gx₂χo₃₈δtsUG2021SGX_bSGWaW]Yc 2

234 pδ₈xα₃δ₈GmoOyrPYVxαyxryjxαGhy₃rα₆G₈δ₈₄tro₆₈sG−orGhα∙hG₈χ₈r∙yG₆₈χsαtyGsup₈r₄₂p₂₄αtorsUG2021SG[X]SGXYbbaX 19
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233 sχ−δu₈χ₄₈Go−G₄y₄δαχ∙Gst₂₃αδαtyGoχGstru₄tur₈G₂χ₆Gprop₈rtα₈sGo−GwχmoY’[Gχ₂χo₄oπposαt₈G−orG
hα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2021SGb_bSGX]bb]W 10

232 ’yχth₈sαsG₂χ₆G₈xp₈rαπ₈χt₂δGαχv₈stα∙₂tαoχGo−G˛·TwχyYVxTrqyGχ₂χo₄oπposαt₈G−orGvαTyYG₃₂tt₈rα₈sG
₂ppδα₄₂tαoχsUG2021SGaSGXWWXX] 1

231 w ₈χ₈Tπo₆uδ₂t₈₆GmoxαY’[G₆₈χ₆rαt₈G₂sG₈χh₂χ₄₈₆G₈δ₈₄tro₆₈G−orGhy₃rα₆Gsup₈r₄₂p₂₄αtorsUG2021SGY]SGXWXYa[ 2

230 z₂rtα₂δδyGχαtro∙₈χαz₈₆Gπ₈soporousGmoZy[Gχ₂χo−δ₂γ₈sG₂sG₂G₃αχ₆₈rT−r₈₈Gposαtαv₈G₈δ₈₄tro₆₈G−orG
hα∙hTp₈r−orπ₂χ₄₈G−δ₈xα₃δ₈Gsoδα₆Tst₂t₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2021SGbaZSGX]caY] 4

229 proπGxαwoyGtoG˛‡TxαyyrdGn₈t₈₄tαχ∙Gth₈Gk₄tαv₈Gm₂t₂δystGzh₂s₈G₃yG“απ₈GR₈soδv₈₆G₂χ₆GR₂π₂χG
’p₈₄tros₄opyUG2021SG 10

228 x₂χo−δ₂γyGχα₄γ₈δThy₆roxα₆₈T₆₈₄or₂t₈₆Gph₂s₈T₄h₂χ∙₈Gπα₄ro₄₂psuδ₈sG₂sGsπ₂rtG₈δ₈₄tro₆₈Gπ₂t₈rα₂δsG
wαthGth₈rπ₂δGs₈δ−Tr₈∙uδ₂tαoχG−uχ₄tαoχG−orGsup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχUG2021SGXa[SG]]aT]aY 7

227 ’₂χ₆wα₄hTδαγ₈GxαTZχGhy₆roxα₆₈Gχ₂χosh₈₈tsGv₈rtα₄₂δδyG₂δα∙χ₈₆GoχGr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈Gvα₂GwypG
t₈πpδ₂t₈sGtow₂r₆sG₃oostαχ∙Gsup₈r₄₂p₂₄αtαv₈Gp₈r−orπ₂χ₄₈UG2021SG[XaSGXYcXbc 15

226 yχ₈Tst₈pGsyχth₈sαsGo−G₂παχoG₂₄α₆T₆₈rαv₈₆Gr“mVxαyVxαOyrPYjxαG₄₂tho₆₈G−orGhα∙hGp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2021SG]]bSGX[cb]Z 1

225 ry₆roth₈rπ₂δGδαqu₈−₂₄tαoχGOr“vPGpro₄₈ssαχ∙Go−Guχhy₆roδyz₈₆Gsoδα₆sGO”r’PG−orGhy₆ro₄h₂rG₂χ₆GαtsGus₈G
−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsGwαthGπαx₈₆GOwχS“αPTz₈rovsγαt₈Goxα₆₈sUG2021SGXaZSGZYcTZ[X 6

224 rα₈r₂r₄hα₄₂δGxαmrGhy₆roxα₆₈Gχ₂χosph₈r₈sGwαthGtuχ₂₃δ₈G₆oπ₂αχG₃ouχ₆₂rα₈sG−orGhα∙hδyG₈−−α₄α₈χtGur₈₂G
₈δ₈₄troToxα₆₂tαoχUG2021SGZbbSGXZb_ZZ 4

223 moT₈δ₈₄trophor₈tα₄G₆₈posαtαoχGo−GwχYyZV₂₄tαv₂t₈₆G₄₂r₃oχGoχGmuyGχ₂χowαr₈G₂rr₂yG∙rowthGoχG
₄opp₈rG−o₂πG₂sG₂G₃αχ₆₈rT−r₈₈G₈δ₈₄tro₆₈G−orGhα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUGX 1

222 z₈r−orπ₂χ₄₈G₈χh₂χ₄₈π₈χtGo−G∙r₂ph₈χ₈VqyVrqyG₃₂s₈₆Gsup₈r₄₂p₂₄αtorsdGkG₄oπp₂r₂tαv₈Gr₈vα₈wUG
2021SGYbSGXWY_b] 4

221 ’₈δ−T₂ss₈π₃δ₈₆GmoT₆op₈₆G˛†TlαYyZG−δow₈rTδαγ₈Gstru₄tur₈G−orG₈χh₂χ₄₈₆Gphoto₄₂t₂δytα₄G₂χtα₃₂₄t₈rα₂δG
₈−−₈₄tGuχ₆₈rGvαsα₃δ₈Gδα∙htUG2021SG]aYSGX]XZ[b 1

220 ’yχth₈sαsG₂χ₆Gpδ₂sπ₂Gtr₈₂tπ₈χtGo−Gχαtro∙₈χT₆op₈₆G∙r₂ph₈χ₈G−α₃₈rsG−orGhα∙hTp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2021SG[bSGYW]bTYW]b 3

219 ˛†TxαOyrPYVχα₄γ₈δT₄o₃₂δtGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈sG₄oupδ₈₆GwαthG−δuorαχ₈Tπo₆α−α₈₆G∙r₂ph₈χ₈G₂sG
hα∙hT₄₂p₂₄αt₂χ₄₈Gsup₈r₄₂p₂₄αtorG₈δ₈₄tro₆₈sGwαthGαπprov₈₆G₄y₄δ₈Gδα−₈UG2021SGba]SGX]ccYc 5

218 “h₈Gst₂₃αδαz₂tαoχGo−GxαOyrPYG₃yGsχYyZGro₆sG₂χ₆Gth₈G₈δ₈₄tro₄hroπα₄Gp₈r−orπ₂χ₄₈Go−G
xαOyrPYVsχYyZTro₆G₄oπposαt₈GporousG−αδπUG2021SGaZ[SGXZbbZc 1

217 ktoπα₄₂δδyGnαsp₈rs₈₆GRuth₈χαuπGoχGxα₄γ₈δGry₆roxα₆₈G”δtr₂thαχGx₂χorα₃₃oχsG−orGrα∙hδyGo−−α₄α₈χtG
ry₆ro∙₈χGovoδutαoχGR₈₂₄tαoχGαχGkδγ₂δαχ₈Gw₈₆α₂UG2021SGZZSG₈YXW[a_[ 10

216
’up₈rTpδ₈xα₃δ₈Gm₂r₃oχGx₂χo−α₃₈rGx₈tworγsGmoχt₂αχαχ∙GzkxVz–zG₂χ₆Gmoπposαt₈sGmo₂t₈₆GwαthG
xαmoYy[Gx₂χosh₈₈tsG₂sG’₈δ−T’upportαχ∙Goδ₈₄tro₆₈sG−orG’up₈r₄₂p₂₄αtorsG₂χ₆G’o₆αuπTsoχG
l₂tt₈rα₈sQQUG2021SGbSGZbc[

0
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215 qr₂ph₈χ₈Gqu₂χtuπG₆otsG₆₈₄or₂t₈₆GoχGspαχ₈δGχα₄γ₈δG₄o₃₂δtαt₈Gχ₂χo₄oπposαt₈sG−orG₃oostαχ∙G
sup₈r₄₂p₂₄αtorG₈δ₈₄tro₆₈Gπ₂t₈rα₂δGp₈r−orπ₂χ₄₈UG2021SGba_SGX]cccW 17

214 xα₄γ₈δT₄o₃₂δtGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈Gχ₂χosh₈₈tsG₂χ₄hor₈₆GtoGth₈Gαχχ₈rGw₂δδGo−Gwoo₆G₄₂r₃oχG
tr₂₄h₈α₆sG₃yGχαtro∙₈χT₆op₈₆G₂toπsG−orGhα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2022SG_WbSGaWTab 9

213 moχtroδδ₂₃δ₈Gsyχth₈sαsGo−GxαmoTvnrVmoOyrPYjzzYG₄oπposαt₈Gvα₂G₈δ₈₄tro₆₈posαtαoχG₂tGhα∙hG
₆₈posαtαoχGvoδt₂∙₈sG−orGhα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2021SGba]SGX_WW[Y 4

212 –αsu₂δαz₂tαoχGo−Glu₃₃δ₈Gxu₄δ₈₂tαoχG₂χ₆GqrowthGmoχ−αχ₈₆GαχGYnGpδ₂γ₈sUG2021SGXaSG₈YXWZZWX 2

211 xαSGxT₄o₆op₈₆Gxαwoy[G∙rowχGoχGZnGχα₄γ₈δG−o₂πG₂sG₃α−uχ₄tαoχ₂δG₈δ₈₄tro₄₂t₂δystsG−orGhy₆ro∙₈χG
pro₆u₄tαoχGαχGur₈₂Tw₂t₈rG₈δ₈₄troδysαsUG2021SGZcXSGXZbcZX 6

210 sχGsαtuG∙rowthGo−Ghy₆rophαδα₄Gχα₄γ₈δT₄o₃₂δtGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈sGχ₂χosh₈₈tsGoχG₃αoπ₂ssG
w₂st₈T₆₈rαv₈₆GporousG₄₂r₃oχG−orGhα∙hTp₈r−orπ₂χ₄₈Ghy₃rα₆Gsup₈r₄₂p₂₄αtorsUG2021SGZSG]]T]] 2

209 “₈πpδ₂t₈G₂ssαst₈₆Gsyχth₈sαsGo−GporousGt₈rπαt₈Gχ₈stTδαγ₈Gπ₂χ∙₂χ₈s₈G₄o₃₂δtGphosphα₆₈G₂sG
₃αχ₆₈rT−r₈₈G₈δ₈₄tro₆₈G−orGsup₈r₄₂p₂₄αtorsUG2021SGZcZSGXZcW_W 3

208 o−−₈₄tGo−Gπ₈t₂δVπ₈t₂δGoxα₆₈G₄₂t₂δystsGoχG∙r₂ph₈χ₈G−α₃₈rG−orGαπprov₈₆GxyYGs₈χsαχ∙UG2021SGZ[[SGXZWYZX 1

207 pδ₈xα₃δ₈Gsup₈r₄₂p₂₄αtordGyv₈rvα₈wG₂χ₆GoutδooγsUG2021SG[YSGXWZW]Z 33

206 ’ur−₂₄₈G₄oχstru₄tαoχGo−GxαOyrPYGχ₂χo−δow₈rsGoχGph₂s₈T₄h₂χ∙₈Gπα₄ro₄₂psuδ₈sG−orG₈χh₂χ₄₈π₈χtGo−G
h₈₂tGtr₂χs−₈rG₂χ₆Gth₈rπ₂δGr₈spoχs₈UG2021SG]_YSGX]WYXX 8

205 xαmoYy[Gχ₂χoχ₈₈₆δ₈VwoYmT₄o₂t₈₆G₄₂r₃oχG₄δothG₂sG₈−−α₄α₈χtG₄₂t₂δystG−orGw₂t₈rGspδαttαχ∙G₂χ₆G
π₈t₂δT₂αrG₃₂tt₈ryUG2021SGYbWSGXX_bc[ 2

204
wα₄row₂v₈Ghy₆roth₈rπ₂δGsyχth₈sαsG₂χ₆G₈δ₈₄tro₄h₈πα₄₂δG₄h₂r₂₄t₈rαz₂tαoχGo−Gxαwoy[G
χ₂χosh₈₈tsV’χyYGχ₂χosph₈r₈sVrqyGχ₂χo₄oπposαt₈G₂sGhα∙hTp₈r−orπ₂χ₄₈G₂χo₆₈G−orGδαthαuπTαoχG
₃₂tt₈rα₈sUG2021SGXZZSGXWbcX_

0

203 zh₂s₈T₄oχtroδδ₈₆G∙rowthGo−Gχα₄γ₈δGhy₆roxα₆₈Gχ₂χostru₄tur₈sGoχGχα₄γ₈δG−o₂πG−orG₈χh₂χ₄₈₆G
sup₈r₄₂p₂₄αtorGp₈r−orπ₂χ₄₈UG2021SG[ZSGXWZXaX 6

202 xαOyrPYGqu₂χtuπG₆otsG₂sG₂Gst₂₃δ₈G₄o₄₂t₂δystGπo₆α−α₈₆G˛–Tp₈YyZG−orG₈χh₂χ₄₈₆Gphoto₈δ₈₄tro₄h₈πα₄₂δG
w₂t₈rTspδαttαχ∙UG2021SG[YSGXcccTYWWc 3

201 n₈sα∙χG₂χ₆G₄oχstru₄tαoχGo−Ghα₈r₂r₄hα₄₂δGs₈₂Gur₄hαχTδαγ₈GxαmoTvnrjkmpG₄oπposαt₈sG−orG
hα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2021SGXaXSGXXZcWW 5

200 oχh₂χ₄αχ∙Gth₈Gmy₄δαχ∙G’t₂₃αδαtyGo−G“r₂χsαtαoχTw₈t₂δTyxα₆₈Tl₂s₈₆Goδ₈₄tro₄h₈πα₄₂δGoδ₈₄tro₆₈Gvα₂G
zour₃₂αxGnα₂∙r₂πGoχ∙αχ₈₈rαχ∙UG2021SG[YSGY]YTY]b 7

199 rα∙hGp₈r−orπ₂χ₄₈G₂δγ₂δαχ₈G₃₂tt₈ryTsup₈r₄₂p₂₄αtorGhy₃rα₆G₆₈vα₄₈G₃₂s₈₆GoχG₆α−−usαoχG₆rαv₈χG₆ou₃δ₈G
sh₈δδ₈₆Gmo’χOyrP_Gχ₂χo₄u₃₈jiTxαOyrPYG₄or₈Tsh₈δδGχ₂χo−δow₈rUG2021SG[ZSGXWZYW_ 1

198 mo₂tGπuδtαTδ₂y₈r₈₆G∙r₂ph₈χ₈GoχGmuGwαthGr₂₆αo−r₈qu₈χ₄yGpδ₂sπ₂sG−orG₂χtαToxα₆αz₂tαoχGαχGhotG₂αrUG2021
SGYa[SGXY]X]] 1
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197 lαoπ₂ssG₆₈rαv₈₆G₄₂r₃oχG₄oχt₂αχαχ∙GαχTsαtuG₄oχstru₄t₈₆Gχα₄γ₈δT₃₂s₈₆Ghy₆roxα₆₈Gχ₂χostru₄tur₈sG
₃₂s₈₆GoχGwχyYGt₈πpδ₂t₈G−orGhα∙hGp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2021SGbb[SGX_XX[c 1

196 ’toχ₈T—₂δ₈sG₆₈−₈₄tTrα₄hG₄₂r₃oχTsupport₈₆G₆u₂δTπ₈t₂δGsαχ∙δ₈G₂toπGsαt₈sG−orGZχT₂αrG₃₂tt₈rα₈sUG2021SG
cWSGXW_[bb 9

195 R₈vα₈wGoχGr₈₄₈χtGpro∙r₈ssGαχGhy₆roth₈rπ₂δδyGsyχth₈sαz₈₆GwmoYy[VrqyG₄oπposαt₈G−orG₈χ₈r∙yG
stor₂∙₈G₆₈vα₄₈sUG2021SG[Y_SGXZX][[ 7

194 ”s₈Go−Gpoδy₂₄ryδoχαtrαδ₈T₃₂s₈₆G₄₂r₃oχGχ₂χoδ₂y₈rGπo₆α−α₈₆GmoZ’[GtoGαπprov₈Gth₈Gov₈r₂δδG
p₈r−orπ₂χ₄₈Go−Gsup₈r₄₂p₂₄αtorsUG2021SG]_bSGX]WcZa 5

193 ’₂χ₆wα₄hGstru₄tur₈₆GwχyYV₄₂r₃oχGχ₂χosh₈₈tVwχyYG₄oπposαt₈G−orGhα∙hTp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2022SGbbcSGX_XbYX 5

192 ’o₆αuπG]Tsuδ−os₂δα₄yδ₂t₈T₂ssαst₈₆Ghy₆roth₈rπ₂δGsyχth₈sαsGo−G₂Gs₈δ−Tsupport₈₆GmoZ’[â��xαZ’Yjχα₄γ₈δG
−o₂πG₈δ₈₄tro₆₈G−orG₂δδTsoδα₆Tst₂t₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2022SGbbcSGX_X__X 3

191 kGsαπpδα−α₈₆G−₂₃rα₄₂tαoχGo−G˛–Txαwoy[Gvα₂G∙r₈₈χ₈rG₂ppro₂₄hdGzrop₈rtα₈sG₂χ₆GαtsGphoto₄₂t₂δytα₄G
₂₄tαvαtyUG2022SG_Y[SG[XZZ]b 0

190 m₂r₃oχGx₂χo₄₂∙₈sVV“uχ∙st₈χG“rαoxα₆₈Gx₂χoro₆sG’up₈r₄₂p₂₄αtorsGwαthGαχGsαtuGzoδyπ₈rαz₈₆Gq₈δG
oδ₈₄troδyt₈sUG2021SGacSGa]] 0

189 kppδα₄₂tαoχsGo−Gsup₈r₄₂p₂tt₈ryUG2021SGZXXTZ[b 0

188 qr₂ph₈χ₈G−orGoχ₈r∙yG’oδutαoχsG₂χ₆GαtsGzrαχt₂₃δ₈Gkppδα₄₂tαoχsUGXcXTYZ_ 1

187 mhδorα₆₈GmorrosαoχGR₈sαst₂χtGxαtro∙₈χG₆op₈₆GR₈₆u₄₈₆Gqr₂ph₈χ₈Gyxα₆₈Vzδ₂tαχuπGoδ₈₄tro₄₂t₂δystG
−orGry₆ro∙₈χGovoδutαoχGR₈₂₄tαoχGαχG₂χGk₄α₆α₄Gw₈₆αuπUG2020SG]SGXaZcTXa]W 2

186 ’₄₂δ₂₃δ₈Gπ₈₄h₂χo₄h₈πα₄₂δG₄oupδαχ∙Go−Ghoπo∙₈χ₈ousGmoZy[Gχ₂χo₄ryst₂δsGoχtoGαχTsαtuG₈x−oδα₂t₈₆G
∙r₂ph₈χ₈Gsh₈₈tsG−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2020SGZcaSGXY]]WZ 29

185 ’up₈roxα₆₈G₂χαoχdGmrαtα₄₂δGsour₄₈Go−Ghα∙hGp₈r−orπ₂χ₄₈G₂χtα₃₂₄t₈rα₂δG₂₄tαvαtyGαχGmoTnop₈₆GZχyG|nsUG
2020SG[_SGX]bYYTX]bZW 12

184 “₂αδorαχ∙Ghα₈r₂r₄hα₄₂δGyoδγTsh₈δδ₈₆Gχα₄γ₈δG₄o₃₂δtGsuδ−α₆₈GhoδδowG₄₂∙₈sGwαthG₄₂r₃oχGtuχαχ∙G−orG
₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsG₂χ₆G₈−−α₄α₈χtGur₈₂G₈δ₈₄tro₄₂t₂δysαsUG2020SGZ]WSGXZ_Zcc 28

183 kGsαπpδ₈Ghy₆roth₈rπ₂δGπ₈tho₆G−orGth₈Gpr₈p₂r₂tαoχGo−GZnGp₈t₂δTδαγ₈GxαOyrPYV∙TmZx[VRqyG
₄oπposαt₈GwαthG∙oo₆Gsup₈r₄₂p₂₄αtorGp₈r−orπ₂χ₄₈UG2020SGXYYSGXWbY_Z 5

182 m₂r₃oχTl₂s₈₆Gpα₃₈rsG−orGk₆v₂χ₄₈₆Goδ₈₄tro₄h₈πα₄₂δGoχ₈r∙yG’tor₂∙₈Gn₈vα₄₈sUG2020SGXYWSGYbXXTYbab 156

181 R₈₂δαzαχ∙G₃₂tt₈ryTδαγ₈G₈χ₈r∙yG₆₈χsαtyGwαthG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsG₂₄hα₈v₈₆G₃yGusαχ∙Ghα∙hδyG
₄oχ₆u₄tαv₈Gthr₈₈T₆απ₈χsαoχ₂δG∙r₂ph₈χ₈G₄urr₈χtG₄oδδ₈₄torsUG2017SG]SGXZZ[aTXZZ]_ 18

180 rα∙hTp₈r−orπ₂χ₄₈GZG–Gâ��w₂t₈rGαχGs₂δtâ��G₂qu₈ousG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsG₃₂s₈₆GoχG–xGχ₂χowαr₈G
₈δ₈₄tro₆₈sUG2020SGbSG[bYaT[bZ] 34
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179 wχp₈Yy[dG’yχth₈sαsSGπorphoδo∙yG₂χ₆G₈δ₈₄tro₄h₈πα₄₂δGprop₈rtα₈sUG2017SG 1

178 mor₈T’h₈δδGk∙x—sjxαOyrPYGx₂χowαr₈sGkχ₄hor₈₆GoχGpαδt₈rGz₂p₈rG−orGo−−α₄α₈χtGry₆ro∙₈χGovoδutαoχG
R₈₂₄tαoχUG2020SGX_aSGXX_]YW 3

177 ’yχth₈sαsG₂χ₆Gpot₈χtα₂δG₂ppδα₄₂tαoχsGo−Gχ₂χoporousG∙r₂ph₈χ₈dGkGr₈vα₈wUGYSG 11

176 w₈₄h₂χα₄₂δGprop₈rtα₈sG₂χ₆G₂ppδα₄₂tαoχG₂χ₂δysαsGo−Gspα₆₈rGsαδγG₃αoχα₄Gπ₂t₈rα₂δUG2020SGYWSG[[ZT[]a 15

175 x₂χos₄₂δ₈G’ur−₂₄₈Gwo₆α−α₄₂tαoχsGo−Gyrthop₂₈₆α₄Gsπpδ₂χtsdG’t₂t₈Go−Gth₈GkrtG₂χ₆Gz₈rsp₈₄tαv₈sUG2016SG
XWSGcYWTcZb 10

174 rα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorGπ₂₆₈Go−GxαwoyGχ₂χoro₆sjmoyGoχG₂G₄₈δδuδos₈T₃₂s₈₆G
₄₂r₃oχG₂₈ro∙₈δUG2020SGXXSGY[WTY]X 11

173 ’yχth₈sαsSGzrop₈rtα₈sG₂χ₆Gzot₈χtα₂δGkppδα₄₂tαoχsGo−GzorousGqr₂ph₈χ₈dGkGR₈vα₈wUG2013SG]SGY_W 3

172 oδ₈₄tro₄h₈πα₄₂δGzrop₈rtα₈sGo−GzorousGmoOyrPYx₂χoT−δ₂γ₈G“hαχGpαδπGzr₈p₂r₈₆G₃yGoδ₈₄troT₆₈posαtαoχG
−orG’up₈r₄₂p₂₄αtorUG2016SG][SGX]aTX_Y 1

171 worphoδo∙yG₂δt₈r₂tαoχGo−Gχα₄γ₈δGπα₄rostru₄tur₈sG−orG∙δy₄₈roδG₈δ₈₄trooxα₆₂tαoχUG2021SG[W[SGZ[bTZ_X 0

170 q₈χ₈r₂δG’yχth₈sαsGw₈tho₆sGo−Gsχor∙₂χα₄Gw₂t₈rα₂δsG−orG’up₈r₄₂p₂₄αtorsUG2021SGXbaTYWZ

169 x₂χostru₄tur₈₆Gp₈YyZjmGx₈∙₂tαv₈Goδ₈₄tro₆₈sG−orG’t₂₃δ₈Gksyππ₈trα₄G’up₈r₄₂p₂₄αtorsGwαthG
rα∙hTz₈r−orπ₂χ₄₈UG2021SGZ]SGX_cX]TX_cY[ 1

168 ry₃rα₆Gχ₂χostru₄tur₈₆GzkxjxαmuOmyZPOyrPYG₄oπposαt₈G−orG−δ₈xα₃δ₈Ghα∙hTp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUGX 1

167 lu₄γ₈tGo−−₈₄tdGkGw₈t₂δâ��yr∙₂χα₄Gpr₂π₈worγGn₈rαv₈₆Grα∙hTz₈r−orπ₂χ₄₈Gp₈’YVp₈YyZj’TrqyG
x₈∙₂tαv₈Gw₂t₈rα₂δG−orGoχh₂χ₄₈₆Gyv₈r₂δδG’up₈r₄₂p₂₄αtorGm₂p₂₄αt₂χ₄₈UG2021SG[SGXXWW[TXXWXZ 7

166 rα∙hGp₈r−orπ₂χ₄₈G₂qu₈ousGvαTαoχG₄₂p₂₄αtorsGwαthGp₂δδ₂₆αuπGχ₂χop₂rtα₄δ₈V∙r₂ph₈χ₈G₄oπposαt₈G
₂χo₆₈G₂χ₆G₂₄tαv₂t₈₆G₄₂r₃oχG₄₂tho₆₈G₈πpδoyαχ∙Gs₂−₈G₂χ₆G₈χvαroχπ₈χt₂δδyG−rα₈χ₆δyG₈δ₈₄troδyt₈sUGX

165 kGχ₈wGkχ₆₈rsoχTtyp₈Gpoδyoxoπ₈t₂δ₂t₈T₃₂s₈₆Gπ₈t₂δTor∙₂χα₄G₄oπpδ₈xG−orGπuδtαT−uχ₄tαoχ₂δG
₈δ₈₄tro₄h₈πα₄₂δG₂ppδα₄₂tαoχUG

164 v₂s₈rT₂ssαst₈₆Gtr₂χs−orπ₂tαoχGo−G₂Gph₈χoδT₃₂s₈₆Gr₈sαχGtoGhα∙hGqu₂δαtyG∙r₂ph₈χ₈Tδαγ₈Gpow₆₈rG−orG
sup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχsUG2021SG[ZWSGXZZXac 0

163 ”s₈₆G₄₂r₃oχGw₂t₈rG−αδt₈râ��kGsour₄₈G−orGhα∙hGp₈r−orπ₂χ₄₈Gπα₄roporousG₂₄tαv₂t₈₆G₄₂r₃oχG₈δ₈₄tro₆₈G
−orG₂qu₈ousGsup₈r₄₂p₂₄αtorUG2021SG[[SGXWZZcc 2

162 kr₄hαt₈₄tur₈G₂χ₆Gkppδα₄₂tαoχsGo−Gpuχ₄tαoχ₂δG“hr₈₈Tnαπ₈χsαoχ₂δGqr₂ph₈χ₈Gx₈tworγsUG_aTcc 0
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161 zr₈p₂r₂tαoχGo−GwχmoYy[jxαOyrPYGmoπposαt₈G₂χ₆GstsGz₈r−orπ₂χ₄₈GR₈s₈₂r₄hG₂sGm₂tho₆₈Gw₂t₈rα₂δG
o−G’up₈r₄₂p₂₄αtorsUG2018SGWbSGZZYTZ[W

160 sχtro₆u₄tαoχUG2020SGXTXW

159 mo₃₂δtGry₆roxα₆₈Gx₂χosh₈₈tsGqrowχGoχGm₂r₃oχGx₂χotu₃₈sGkχ₄hor₈₆GαχG—oo₆Gm₂r₃oχG’₄₂−−oδ₆αχ∙G
−orGrα∙hTz₈r−orπ₂χ₄₈Gry₃rα₆G’up₈r₄₂p₂₄αtorsUG 2

158 o−−α₄α₈χ₄yG₈χh₂χ₄₈π₈χtGo−G₄o₃₂δtGtuχ∙st₂t₈G₃yG−₂₃rα₄₂tαoχGo−Gh₈t₈roβuχ₄tαoχGχ₂χo₄oπposαt₈G−orG
photo₆₈∙r₂₆₂tαoχGo−Gpoδδut₂χtsUG2021SGZYSGYb]X]

157 m₂r₃oχG₄δothGsupport₈₆GmoXTxxαx—y[Gχ₂χostru₄tur₈sG−orGhα∙hTp₈r−orπ₂χ₄₈G₈δ₈₄tro₄h₈πα₄₂δG
₄₂p₂₄αtorG₈δ₈₄tro₆₈sUG2020SGb[]SGX]]_][ 0

156 ZχGnop₈₆GxαwχTv₂y₈r₈₆Gnou₃δ₈Gry₆roxα₆₈G−orGrα∙hGz₈r−orπ₂χ₄₈Gxαâ��ZχGl₂tt₈ryUG2020SGX_aSGX_W]]W 1

155 sχh₈r₈χtδyGporousGmoZy[jxαyG₄or₈â��sh₈δδGhα₈r₂r₄hα₄₂δGπ₂t₈rα₂δG−orG₈x₄₈δδ₈χtG₈δ₈₄tro₄h₈πα₄₂δG
p₈r−orπ₂χ₄₈Go−Gsup₈r₄₂p₂₄αtorsUG2022SG]a[SGX]X[ba 2

154 sχTsαtuG₆₈sα∙χGo−GporousGv₂χ₂₆αuπGχαtrα₆₈j₄₂r₃oχGχ₂χo₃₈δtsdG₂Gproπαsαχ∙Gπ₂t₈rα₂δG−orG
hα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2021SGX]XaZ[ 8

153 n₈sα∙χG₂χ₆Gsyχth₈sαsGo−GwypT₆₈rαv₈₆GmuyV∙TmZx[G₄oπposαt₈sGwαthGo₄t₂h₈₆r₂δGstru₄tur₈sG₂sG
₂₆v₂χ₄₈₆G₂χo₆₈Gπ₂t₈rα₂δsG−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsGwαthGhα∙hG₈χ₈r∙yG₂χ₆Gpow₈rG₆₈χsαtα₈sUG 1

152 ’tru₄tur₂δGsup₈r₄₂p₂₄αtorG₄oχstru₄t₈₆G₃yG’χyYV∙r₂ph₈χ₈G₄o₂t₈₆Gχα₄γ₈δG−o₂πG₈δ₈₄tro₆₈G₂χ₆G
syχ₄hroχousδyGsyχth₈sαz₈₆Gpoδyπ₈rG₄₈π₈χtG₈δ₈₄troδyt₈G₂tGrooπGt₈πp₈r₂tur₈UG2022SGYaaSGXY][bb 1

151 n₈sα∙χG₂χ₆Gsyχth₈s₈sGo−GxαOyrPYjmoVmGχ₂χo₄oπposαt₈G₂sG₈δ₈₄tro₆₈Gπ₂t₈rα₂δG−orGsup₈r₄₂p₂₄αtorUG
2022SGbc]SGX_Y]aa 4

150 nαsor₆₈r₈₆Gphotoχα₄sG₃₈h₂vαorG−roπGt₈r₂h₈rtzGtoGuδtr₂vαoδ₈tGo−G₂Gthr₈₈T₆απ₈χsαoχ₂δG∙r₂ph₈χ₈G
χ₈tworγUG2021SGXZSG 2

149 lαπ₈t₂δδα₄GwypsGwαthGtuχ₂₃δ₈Gπorphoδo∙ydG’yχth₈sαsG₂χ₆G₈χh₂χ₄₈₆GδαthαuπGstor₂∙₈Gprop₈rtα₈sUG
2021SGZWaSGXYYaY_ 1

148 YnGδ₂y₈r₈₆Gχα₄γ₈δT₄o₃₂δtG₆ou₃δ₈Ghy₆roxα₆₈Gχ₂χoGsh₈₈tsGj´ XnGsαδv₈rGχ₂χowαr₈T∙r₂phαtα₄G₄₂r₃oχG
χαtrα₆₈sG−orGhα∙hGp₈r−orπ₂χ₄₈Gsup₈rG₄₂p₂₄αtorsUG2021SGX_YbWZ 5

147 ZnGrα₈r₂r₄hα₄₂δMχ₃spe“αGZmGY“G jxαyTR₈₆u₄₈₆Gqr₂ph₈χ₈Gyxα₆₈Gr₈t₈rostru₄tur₈Gry₆ro∙₈δG₂sG
pr₈₈T’t₂χ₆αχ∙Goδ₈₄tro₆₈sG−orGrα∙hGz₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorUG

146 zoδyvαχyδpyrroδα₆oχ₈G∙₈δG₃₂s₈₆GztVxαOyrPYGh₈t₈rostru₄tur₈sGwαthGr₈₆αstrα₃utαχ∙G₄h₂r∙₈sG−orG
₈χh₂χ₄₈₆G₂δγ₂δαχ₈Ghy₆ro∙₈χG₈voδutαoχGr₈₂₄tαoχUG2021SGcSGYaW_XTYaWaX 5

145 k₆v₂χ₄₈₆G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsGwαthG₂Gsquαrr₈δG₄₂∙₈Gstru₄tur₈Gp₈yj₄₂r₃oχGχ₂χo₄oπposαt₈G
₂sG₂Gχ₈∙₂tαv₈G₈δ₈₄tro₆₈UUG2021SGXXSGZcZccTZc[XX 0

144 xαtro∙₈χT₆op₈₆G∙r₂ph₈χ₈G−α₃₈rG₈δ₈₄tro₆₈sGwαthGoptαπ₂δGπα₄roTVπ₈soTVπ₂₄roTporosαtyGr₂tαosG−orG
hα∙hTp₈r−orπ₂χ₄₈G−δ₈xα₃δ₈Gsup₈r₄₂p₂₄αtorsUG2022SG]YWSGYZWb__ 1
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143 wχmoyVxα’Gχ₂χo₄oπposαt₈G−orGhy₃rα₆Gsup₈r₄₂p₂₄αtorGwαthGsup₈rαorG₈χ₈r∙yG₆₈χsαtyG₂χ₆Gδoχ∙Tt₈rπG
₄y₄δαχ∙Gst₂₃αδαtyUUG2021SG_XXSG]WZT]XY 2

142 ZnGhα₈r₂r₄hα₄₂δG“αZmY“ GjxαyTr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈Gh₈t₈rostru₄tur₈Ghy₆ro∙₈δG₂sG−r₈₈Tst₂χ₆αχ∙G
₈δ₈₄tro₆₈sG−orGhα∙hGp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorUG2022SGcWXSGX_Z_X[ 4

141 loostαχ∙G₈χ₈r∙yG₂χ₆Gpow₈rGo−GmuT₆op₈₆GxαmoY’[V∙r₂phαt₈G₈δ₈₄tro₆₈G−orGhα∙hGp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2022SGcWXSGX_Z_ZZ 4

140 ’yχth₈sαsGo−Gth₈Gm₂r₃oχTyptαπαz₈₆Gsχt₈∙r₂t₈₆Gmo₃₂δtTl₂s₈₆Goδ₈₄tro₆₈G−orGrα∙hGmy₄δ₈Gz₈r−orπ₂χ₄₈G
’up₈r₄₂p₂₄αtorsUG

139 sχv₈stα∙₂tαoχsGo−Gr₈₆oxT₂₄tαv₈Gpoδyoxoπoδy₃₆₂t₈G₈π₃₈₆₆₈₆Gpoδy₂χαδαχ₈T₃₂s₈₆G₈δ₈₄tro₆₈Gπ₂t₈rα₂δG
−orG₈χ₈r∙yG₂ppδα₄₂tαoχUG2022SGYbSGXYc] 0

138
porπ₂tαoχGo−Grα∙hδyGk₄tαv₈GxαyOyrPG“hαχGpαδπsG−roπGoδ₈₄tro₄h₈πα₄₂δδyGn₈posαt₈₆GxαOyrPYG₃yG₂G
’απpδ₈G“h₈rπ₂δG“r₈₂tπ₈χtG₂tG₂Gwo₆₈r₂t₈G“₈πp₈r₂tur₈dGkGmoπ₃αχ₈₆Goδ₈₄tro₄h₈πα₄₂δG₂χ₆G’ur−₂₄₈G
’₄α₈χ₄₈Gsχv₈stα∙₂tαoχUG2022SGXYSGX]WbTX]Xc

2

137 ksyππ₈trα₄Gpoδyπ₈rGπ₂t₈rα₂δsdG’yχth₈sαsSGstru₄tur₈SG₂χ₆Gp₈r−orπ₂χ₄₈UG2022SGY[YSGXY[_Wa 0

136 moπposαt₈sGo−Gxαwoy[jxαTmoGvnrjxαmoYy[GoχGxαG−o₂πGwαthG₂Gr₂tαoχ₂δGπα₄ros₄opα₄Gπorphoδo∙yG
−orGhα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2022SGcWYSGX_Za[c 6

135 xα₄γ₈δGhy₆roxα₆₈Vsuδ−α₆₈Ghy₃rα₆sdGh₂δα₆₈GαoχG₄oχtroδδ₈₆Gsyχth₈sαsSGstru₄tur₂δG₄h₂r₂₄t₈rαstα₄sSG₂χ₆G
₈δ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈UUG2022SG 1

134 ”δtr₂−₂stG−δ₂shδα∙htGsαχt₈r₈₆Gπ₈soporousGxαyGχ₂χosh₈₈tsG−orGst₂₃δ₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG
2022SGXZ]W[X 3

133 ’yχth₈sαsGo−Gth₈G₄₂r₃oχToptαπαz₈₆Gαχt₈∙r₂t₈₆G₄o₃₂δtT₃₂s₈₆G₈δ₈₄tro₆₈G−orGhα∙hG₄y₄δ₈Gp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2022SGcW_SGX_[X]b 0

132 ’t₈psGtow₂r₆sGhα∙hδyT₈−−α₄α₈χtGw₂t₈rGspδαttαχ∙G₂χ₆Goxy∙₈χGr₈₆u₄tαoχGusαχ∙Gχ₂χostru₄tur₈₆G
˛†TxαOyrPUUG2022SGXYSGXWWYWTXWWYb 0

131 p₂₄αδ₈G’yχth₈sαsGo−GxαmoY’[VrqyGmoπposαt₈sGαχG₂Gwα₄roTsπpαχ∙αχ∙G’tr₈₂πGR₈₂₄torG−orGoχ₈r∙yG
’tor₂∙₈UG2022SGXYSGYbbY 0

130 mh₈stχutGsh₈δδTδαγ₈GxT₆op₈₆G₄₂r₃oχG₄o₂t₈₆GxαmozGhoδδowGπα₄rosph₈r₈sG−orGhy₃rα₆Gsup₈r₄₂p₂₄αtorsG
wαthG₈x₄₈δδ₈χtG₈δ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈UG2022SGX_SGX

129 wαsπ₂t₄hαχ∙Gαχt₈∙r₂tαoχT₈χ₂₃δ₈₆Gstr₂αχsG₂χ₆G₆₈−₈₄tsG₈χ∙αχ₈₈rαχ∙GαχGvnrGπα₄rostru₄tur₈G−orG
hα∙hTr₂t₈G₂χ₆Gδoχ∙Tδα−₈G₄h₂r∙₈Gstor₂∙₈UUG2022SGXZSGX[Wc 7

128 R₈₆oxGp₂rtα₄αp₂tαoχG₂χ₆Gpδ₂sπoχα₄G₈−−₈₄tsGo−Gk∙Gχ₂χop₂rtα₄δ₈sGαχGχα₄γ₈δG₄o₃₂δtαt₈Tk∙G₂r₄hαt₈₄tur₈sG
₂sG₃₂tt₈ryGtyp₈G₈δ₈₄tro₆₈sG−orGhy₃rα₆Gsup₈r₄₂p₂₄αtorUG2022SG[XYSGX[WX[X 1

127 wα₄row₂v₈T₂ssαst₈₆Gsyχth₈sαsGo−Ghy₃rα₆Gsup₈r₄₂p₂₄αtorsG₄oχsαstαχ∙Go−GxαSGmoTδ₂y₈r₈₆G₆ou₃δ₈G
hy₆roxα₆₈Gsh₈δδG₂ss₈π₃δ₈₆G₂rouχ₆Gwoo₆T₆₈rαv₈₆G₂₄tαv₂t₈₆G₄₂r₃oχG−α₃₈rG₄or₈UG2022SG[XYSGX[WX[b 1

126 moδδoα₆₂δGsyχth₈sαsGo−G−δow₈rTδαγ₈GZχG₆op₈₆GxαOyrPYjmx“sG₂tGrooπTt₈πp₈r₂tur₈G−orGhy₃rα₆G
sup₈r₄₂p₂₄αtorGwαthGhα∙hGr₂t₈G₄₂p₂₃αδαtyG₂χ₆G₈χ₈r∙yG₆₈χsαtyUG2022SG[X[SGX[WYWb 1
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125 xαVkδYyZGsph₈rα₄₂δG₄₂t₂δystsGpro₆u₄₈₆G₃yGπ₂∙χ₈troχGsputt₈rαχ∙UG2022SGYWWSGXXXW[Y

124 pδow₈rTδαγ₈GwoG₆op₈₆GxαOyrPYjmoZ’[TxαZ’YGh₈t₈rostru₄tur₈G−orG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG
2022SGZWSGXWXbc_ 1

123 kGχov₈δGpoπ₈∙r₂χ₂t₈Tαχspαr₈₆G₃α−uχ₄tαoχ₂δG₈δ₈₄tro₆₈Gπ₂t₈rα₂δsG₆₈sα∙χG−orG₂₄₈tyδ₄hoδαχ₈st₈r₂s₈G
₃αos₈χsorG₂χ₆Gπ₈th₂χoδGoxα₆₂tαoχGr₈₂₄tαoχUUG2022SGX[]SGXWbWc[ 0

122 moc’bjwχyYG₄or₈â��sh₈δδG₆₈−₈₄tαv₈Gh₈t₈rostru₄tur₈G−orGrα∙hT–oδt₂∙₈G−δ₈xα₃δ₈Gsup₈r₄₂p₂₄αtorG₂χ₆G
ZχTαoχGhy₃rα₆Gsup₈r₄₂p₂₄αtorUG2022SG[ZaSGXZ][c[ 4

121 rα∙hδyT₂₄tαv₈GmowχYy[Gχ₂χowαr₈sG₆₈₄or₂t₈₆GwαthGπuδtαδ₂y₈rGxαOyrPYGχ₂χosh₈₈tsG₂sG₃αχ₆T−r₈₈G
₈δ₈₄tro₆₈sG−orGhα∙hTp₈r−orπ₂χ₄₈G₈χ₈r∙yGstor₂∙₈G₂ppδα₄₂tαoχUG2022SGcWcSGX_[]]X 1

120 yχ₈Tst₈pGπα₄row₂v₈Gsyχth₈sαsGo−GαχGsαtuG∙rowχGxα“₈Gχ₂χosh₈₈tsG−orGsoδα₆Tst₂t₈G₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorsG₂χ₆Goxy∙₈χG₈voδutαoχGr₈₂₄tαoχUG2022SGcWcSGX_[ab_ 0

119 rα₈r₂r₄hα₄₂δGxαmoTvnrG₄or₈Vsh₈δδGhoπostru₄tur₂δG₈δ₈₄tro₆₈sGwαthGwypT₆₈rαv₈₆Gsh₈δδG−orG
₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yGstor₂∙₈UUG2022SG_XcSGa]TbZ 4

118 sχv₈stα∙₂tαoχsGo−G₄oχ₆u₄tαχ∙Gpoδyπ₈rsSG₄₂r₃oχGπ₂t₈rα₂δsSGoxα₆₈G₂χ₆Gsuδ−α₆₈Gπ₂t₈rα₂δsG−orG
sup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχsdG₂Gr₈vα₈wUGX 3

117 sχt₈r₄₂δ₂tαoχGtyp₈Gps₈u₆o₄₂p₂₄αtαv₈G₄δust₈r₈₆Gχ₂χop₂rtα₄δ₈sGo−Gχα₄γ₈δT₄o₃₂δtGphosph₂t₈GthαχG−αδπsG
syχth₈sαz₈₆Gvα₂G₈δ₈₄tro₆₈posαtαoχG₂sG₂G₄₂tho₆₈G−orGhα∙hGp₈r−orπαχ∙Ghy₃rα₆Gsup₈r₄₂p₂₄αtorG₆₈vα₄₈sUG 2

116 ’χ’₈V’χ’dGwuδtα−uχ₄tαoχsGl₈yoχ₆G“h₈rπo₈δ₈₄trα₄αtyUGXSGXTYW 4

115 m₂r₃oχ₂t₈G₆op₈₆GxαmoTvnrGπo₆α−α₈₆GwαthGzkxsG−orGhα∙hGp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUUG 0

114 R₈₄₈χtGpro∙r₈ssGαχGth₈G₂δδTsoδα₆Tst₂t₈G−δ₈xα₃δ₈Gsup₈r₄₂p₂₄αtorsUG 1

113 z₈ryδ₈χ₈₆ααπα₆₈Vqr₂phαt₈GpoαδGl₂s₈₆Goδ₈₄tro₆₈Gw₂t₈rα₂δsGwαthGyutst₂χ₆αχ∙Gmy₄δαχ∙G’t₂₃αδαtyG−orG
’yππ₈trα₄G’up₈r₄₂p₂₄αtorGn₈vα₄₈Gkr₄hαt₈₄tur₈sUG 1

112 xαOyrPYGχ₂χop₂rtα₄δ₈sG₈χ₄₂psuδ₂t₈₆GαχG₄oχ₆u₄tαv₈Gχ₂χowαr₈G₂rr₂yG−orGhα∙hTp₈r−orπ₂χ₄₈G₂δγ₂δαχ₈G
s₈₂w₂t₈rGoxα₆₂tαoχUGX 6

111 R₈₄₈χtGzro∙r₈ssGαχGm₂r₃oχ₂₄₈ousG₂χ₆GR₈₆oxT₂₄tαv₈Gx₂χo₂r₄hαt₈₄tur₈sG−orGry₃rα₆G’up₈r₄₂p₂₄αtorsdG
z₈r−orπ₂χ₄₈Gov₂δu₂tαoχSGmh₂δδ₈χ∙₈sSG₂χ₆Gputur₈Gzrosp₈₄tsUUG2022SG₈YWYYWWWXb 1

110 soχα₄Gδαquα₆Tδo₂₆₈₆G₄ov₂δ₈χtGor∙₂χα₄G−r₂π₈worγsGwαthG−₂vor₂₃δ₈G₈δ₈₄tro₄h₈πα₄₂δGprop₈rtα₈sG₂sG₂G
pot₈χtα₂δG₈δ₈₄tro₆₈Gπ₂t₈rα₂δUG2022SGZZ_SGXXXcW_ 1

109 yχ₈Tst₈pG₈δ₈₄tro₆₈posαt₈₆GmoG₂χ₆GwχGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈sGoχGxαG−o₂πG−orGhα∙hTp₈r−orπ₂χ₄₈G
₂qu₈ousG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2022SG]WSGXW[__a 1

108 n₂t₂_’h₈₈t_XUznpUG2019SG

(2019-2022)
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107 n₂t₂_’h₈₈t_XUznpUG2019SG

106 vowG“₈πp₈r₂tur₈Gx₂χoGw₈₄h₂χoT₈δ₈₄tro₄₂t₂δytα₄GmrGmoχv₈rsαoχUUG2022SG 0

105 sπprov₈₆G₈δ₈₄tro₄h₈πα₄₂δGprop₈rtα₈sGo−Gpoδypyrroδ₈GwαthG₄u₄ur₃αt·_]urαδGvα₂Gsupr₂πoδ₈₄uδ₂rG
αχt₈r₂₄tαoχsUG

104 o−−α₄α₈χtGhy₆ro∙₈χG₈voδutαoχG₃yGr₈₄oχstru₄tαoχGo−Gxαwoy[â��moyGvα₂GwoGr₈₄oπ₃αχ₂tαoχUG 1

103 ”χv₈αδαχ∙Gth₈Gsyχ₈r∙αstα₄G₈−−₈₄tGo−G₄o₃₂δtGαoχGαχGχα₄γ₈δT₄o₃₂δtGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈G−orG
₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yGstor₂∙₈dGoxp₈rαπ₈χt₂δG₂χ₆G₄oπput₂tαoχ₂δG₂ppro₂₄h₈sUG2022SGX[W][a 0

102 puχ₆₂π₈χt₂δsSGw₈₄h₂χαsπSG₂χ₆Gw₂t₈rα₂δsG−orGry₃rα₆G’up₈r₄₂p₂₄αtorsUG2022SGaXTXWW 1

101 n₈sα∙χG₂χ₆Gπ₈₄h₂χαsπGstu₆yGo−GπuδtαTph₂s₈Gπ₂t₈rα₂δsG−orG₄₂tho₆₈sGαχGhα∙hTp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2022SG]YSGXW[bZX 1

100 rα∙hTz₈r−orπ₂χ₄₈Gkqu₈ousGzot₂ssαuπGsoχGl₂tt₈rα₈sGl₂s₈₆GoχG“uχ₂₃δ₈GY₆G“r₂χsαtαoχGw₈t₂δGyxα₆₈sUG

99 yχ₈Tst₈pGr₂pα₆Gsyχth₈sαsGo−Gxαwoy[´•xrYyGχ₂χowαr₈sG₃yG₆α₈δ₈₄trα₄G₃₂rrα₈rG₆αs₄h₂r∙₈Gπα₄roTpδ₂sπ₂G
π₈tho₆G−orGhα∙hT₈−−α₄α₈χ₄yGχoχT₈χzyπ₂tα₄G∙δu₄os₈Gs₈χsαχ∙UG 0

98 mrαtα₄₂δGksp₈₄tsGo−G–₂rαousG“₈₄hχαqu₈sG−orG’yχth₈sαzαχ∙Gw₈t₂δGyxα₆₈sG₂χ₆Gp₂₃rα₄₂tαχ∙G“h₈αrG
moπposαt₈Tl₂s₈₆G’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈sdGkGR₈vα₈wUG2022SGXYSGXbaZ 2

97 “hr₈₈G₆απ₈χsαoχ₂δGp₈moYy[Gχ₂χosh₈₈tsG−orGαχt₈∙r₂t₈₆G₂δδTsoδα₆Tst₂t₈Gsup₈r₄₂p₂₄αtorsG₂χ₆G
₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yTs₂vαχ∙GrYGpro₆u₄tαoχUG2022SGXY_ZZY 1

96 kGxov₈δGrα₈r₂r₄hα₄₂δGr₈t₈rostru₄tur₈Gn₈rαv₈₆G−roπGkδph₂GsroχGyxα₆₈G’upport₈₆Gm₂r₃oχG
x₂χoTχ₈tworγG−orGrα∙hTp₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorGkppδα₄₂tαoχUG2022SGXX_[cY 1

95 ksyππ₈trα₄Gsup₈r₄₂p₂₄αtorsG₃₂s₈₆GoχGχα₄γ₈δG₆₈₄or₂t₈₆G∙r₂ph₈χ₈G₂χ₆GporousG∙r₂ph₈χ₈G₈δ₈₄tro₆₈sUG
2022SG[Y[SGX[W_Y_ 0

94 R₈∙uδ₂tαoχGzr₈−₈rr₈₆Gmryst₂δGzδ₂χ₈G₂χ₆Gyxy∙₈χG–₂₄₂χ₄yGo−Gmowo[GwαthGworphoδo∙yGR₈πoδ₆αχ∙GtoG
loostGoδ₈₄tro₄h₈πα₄₂δGz₈r−orπ₂χ₄₈sG−orGl₂tt₈ryT’up₈r₄₂p₂₄αtorGry₃rα₆Gn₈vα₄₈Goδ₈₄tro₆₈UG

93 opαt₂xα₂δGoδ₈₄tro₄ryst₂δδαz₂tαoχGo−Gw₂∙χ₈sαuπGvα₂G’yχ₈r∙yGo−Gw₂∙χ₈sαophαδα₄Gsχt₈r−₂₄₈SGv₂ttα₄₈G
w₂t₄hαχ∙SG₂χ₆Goδ₈₄trost₂tα₄Gmoχ−αχ₈π₈χtUG 4

92 sχsα∙htGαχtoGth₈Go−−₈₄tsGo−Gmurr₈χtGmoδδ₈₄torsG₂χ₆GsχG’αtuGxαGv₈₂₄hαχ∙GαχGrα∙hT–oδt₂∙₈Gkqu₈ousG
’up₈r₄₂p₂₄αtorsUGAdvanced Functional MaterialsSGYYW[_Wc 15.6 3

91 w₈t₂δTor∙₂χα₄G−r₂π₈worγsGπ₂rryG₄₂r₃oχdGloost₈rG−orG₈δ₈₄tro₄h₈πα₄₂δG₈χ₈r∙yGstor₂∙₈UG2022SG]ZSGXW]XW[ 1

90 “woTlαr₆sTyχ₈T’toχ₈dG“uχαχ∙Gth₈Gk∙∙r₈∙₂tαoχG’tru₄tur₈G₂χ₆Gmh₈πα₄₂δGmoπposαtαoχGo−GR₈₆u₄₈₆G
qr₂ph₈χ₈Gyxα₆₈Gwα₄rosph₈r₈sGwαthGx₂₄δUG
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89 k₄₈t₂t₈Gproπot₈sGth₈G−orπ₂tαoχGo−GxαRuVxαyGtow₂r₆sG₈−−α₄α₈χtGhy₆ro∙₈χG₈voδutαoχUG 1

88 xαp₈Gv₂y₈r₈₆Gnou₃δ₈Gry₆roxα₆₈Goδ₈₄tro₄₂t₂δystsG−orG₂χGo−−α₄α₈χtGyxy∙₈χGovoδutαoχGR₈₂₄tαoχUG 1

87 sχt₈r₆₈p₈χ₆₈χ₄₈Go−Gth₈G₈δ₈₄trα₄₂δGp₈r−orπ₂χ₄₈Go−Gxαmup₈mowχGπuδtαTstru₄tur₈G₄₂r₃oχ₂t₈sG₂sG
₈δ₈₄tro₆₈Gπ₂t₈rα₂δG−orGsup₈r₄₂p₂₄αtorsUG2022SGX__YYY 1

86 m₂r₃oχ₂t₈Try₆roxα₆₈Gsχ₆u₄₈₆Gw₈t₂δTyr∙₂χα₄Gpr₂π₈worγG“r₂χs−orπ₂tαoχG’tr₂t₈∙yG−orG
roχ₈y₄oπ₃Tvαγ₈GxαmozGx₂χopδ₂t₈sGtoGnrαv₈Goχh₂χ₄₈₆GprT”χαv₈rs₂δGry₆ro∙₈χGovoδutαoχUGYYWW]X] 1

85 wuδtα₆απ₈χsαoχ₂δG₆₈sα∙χGo−G₂G₄₂tho₆₈G₈δ₈₄tro₆₈G₄oπpos₈₆Go−G₂Gχα₄γ₈δâ��₄o₃₂δtG₄₂r₃oχ₂t₈Ghy₆roxα₆₈G
₂χ₆Gχαtro∙₈χT₆op₈₆Gpyrα₆αχ₈Gtow₂r₆Ghα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2022SG][SGXW]YaX 1

84 wuδtα₄oπpoχ₈χtGχαtro∙₈χT₆op₈₆G₄₂r₃oχjxαTmoGvnrGχ₂χosh₈₈tG₂rr₂ysG₂sG₂₆v₂χ₄₈₆G₈δ₈₄tro₆₈G
π₂t₈rα₂δsG−orGsup₈r₄₂p₂₄αtorsUG2022SGX__ZcX 1

83 mor₈â��sh₈δδGstru₄tur₈₆G—’YjxαTmoT’G₄oπposαt₈G₂χ₆G₂₄tαv₂t₈₆G₄₂r₃oχG₆₈rαv₈₆G−roπGros₈G−δow₈rsG₂sG
hα∙hT₈−−α₄α₈χ₄yGhy₃rα₆Gsup₈r₄₂p₂₄αtorG₈δ₈₄tro₆₈sUG2022SG][SGXW]YZ[ 2

82 zoδy₂χαδαχ₈sG−roπGsp₈χtG₃₂tt₈ryGpow₆₈rG₂χ₆G₂₄tαv₂t₈₆G₄₂r₃oχdGoδ₈₄tro₆₈sG−orG₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorG₄₈δδUG2022SGXZcSG

81 R₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈Vh₈x₂∙oχ₂δG₃oroχGχαtrα₆₈T₃₂s₈₆G₄oπposαt₈G₂sG₂Gposαtαv₈G₈δ₈₄tro₆₈GαχG
₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2022SG]aSGX[ZaXTX[Zb] 0

80 zosαtαv₈δyGmh₂r∙₈₆GztTl₂s₈₆Gx₂χor₈₂₄torG−orGo−−α₄α₈χtG₂χ₆G’t₂₃δ₈Gry₆ro∙₈χGovoδutαoχUGYYWZXcc 0

79 sχtαπ₂t₈δyGαχt₈r₄oχχ₈₄t₈₆Gχα₄γ₈δG₄₂r₃oχ₂t₈Ghy₆roxα₆₈Gχ₂χosh₈₈tTwαr₈Gstru₄tur₈G−orG
hα∙hTp₈r−orπ₂χ₄₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG 0

78 ’oχo₄h₈πα₄₂δG’yχth₈sαsGo−Gx₂χostru₄tur₈₆GxαTp₈TmG’yst₈πG₂χ₆GstsGm₂t₂δytα₄Gk₄tαvαtyGl₂s₈₆GoχG
n₈₄oδorαz₂tαoχGo−GR₈₂₄tαv₈Glδ₂₄γG]Gny₈UG2022SGXYSGXXYZ

77 R₈₄y₄δ₈₆GZχyT−us₈₆Gπ₂₄roporousGZnG∙r₂ph₈χ₈Goxα₆₈G₂₈ro∙₈δG₄oπposαt₈sG−orGhα∙hTp₈r−orπ₂χ₄₈G
₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG 0

76 kπ₈δαor₂tαχ∙G₆αs₄h₂r∙₈G₄₂p₂₃αδαtyGo−GmoT−r₈₈G−δow₈rTδαγ₈Gsph₈rα₄₂δG˛–TxαOyrPYG₃yGxα’G₄o₂tαχ∙UG2022SGX[XWa[ 1

75 w₈₆αuπTGtoGδoχ∙Tt₈rπGχα₄γ₈δGprα₄₈G−or₈₄₂stαχ∙Gusαχ∙Gv’“wG₂χ₆GqR”Gχ₈tworγsUG2022SGabSGXWYcW_ 3

74 R₈∙uδ₂tαoχGpr₈−₈rr₈₆G₄ryst₂δGpδ₂χ₈G₂χ₆Goxy∙₈χGv₂₄₂χ₄yGo−Gmo—y[GwαthGπorphoδo∙yGr₈πoδ₆αχ∙GtoG
₃oostG₈δ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈sG−orG₃₂tt₈ryTsup₈r₄₂p₂₄αtorGhy₃rα₆G₆₈vα₄₈G₈δ₈₄tro₆₈UG2022SG][]SGYZXcXX 0

73 ’up₈rhy₆ropho₃α₄Gχ₂χo−α₃rousGspoχ∙₈GwαthGhα₈r₂r₄hα₄₂δδyGδ₂y₈r₈₆Gstru₄tur₈G−orG₈−−α₄α₈χtGh₂rshG
₈χvαroχπ₈χt₂δGoαδTw₂t₈rGs₈p₂r₂tαoχUG2022SG[[WSGXYcacW 1

72 p₂₄αδ₈Gsyχth₈sαsGo−Ghα₈r₂r₄hα₄₂δGZχ’jp₈’₈YGχ₂χostru₄tur₈sG₂sGχ₈wG₈χ₈r∙yT₈−−α₄α₈χtG₄₂tho₆₈G
π₂t₈rα₂δG−orG₂₆v₂χ₄₈₆G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsUG2022SGaSGXWW[bc 0
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71 kr₄hαt₈₄tαχ∙Gx₂χostru₄tur₈₆GmoTl“mjqyGmoπposαt₈sG−orG’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈Gkppδα₄₂tαoχUG
2022SGXYSGZYZ[ 1

70 pδ₈xα₃δ₈G₂χ₆Gχov₈δG₄ouχt₈rG₈δ₈₄tro₆₈G−roπG∙r₂ph₈χ₈VZχGkδGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈G
χ₂χo₄oπposαt₈GαχG₆y₈Gs₈χsαtαz₈₆Gsoδ₂rG₄₈δδsUG2022SGcYYSGXX_aZ_ 0

69 oχh₂χ₄αχ∙Gth₈GδαthαuπGstor₂∙₈Gp₈r−orπ₂χ₄₈Go−G˛–TxαOyrPYGwαthGZχYRG₆opαχ∙UG2022SGcYYSGXX_a[a 0

68 rα∙hTp₈r−orπ₂χ₄₈G−δ₈xα₃δ₈Gsup₈r₄₂p₂₄αtorsGwαthGhα₈r₂r₄hα₄₂δGstru₄tur₈₆G₄₂tho₆₈G
OxαmoYy[VkuVwχyYPG₂χ₆G₂χo₆₈GOxαmoY’[VzzyPUG2022SG_W]SGX][aWa 0

67 kppδα₄₂tαoχGo−Gπorphoδo∙yG₂χ₆Gph₂s₈G₆₈sα∙χGo−G₆₈₂δδoyαχ∙Gπ₈tho₆GαχGsup₈r₄₂p₂₄αtorUG2022SGcYaSGX__ca[ 0

66 qr₂ph₈χ₈dGkGz₂thTlr₈₂γαχ∙Gnαs₄ov₈ryG−orGoχ₈r∙yG’tor₂∙₈G₂χ₆G’ust₂αχ₂₃αδαtyUG2022SGX]SG_Y[X 0

65 nyχ₂πα₄Gmh₂χ∙₈sGo−GxαTkδGvnrGx₂χosh₈₈tsGuχ₆₈rGzot₈χtα₂δGmy₄δαχ∙Gsχv₈stα∙₂t₈₆G₃yGsχG’αtuG
oδ₈₄tro₄h₈πα₄₂δGktoπα₄Gpor₄₈Gwα₄ros₄opyUG 1

64 ’rZryZGmu₃₈Tn₈₄or₂t₈₆Gz₃’Gx₂χo−δow₈rsG₂sGRo₃ustGoδ₈₄tro₄₂t₂δystsG−orGth₈Gyxy∙₈χGovoδutαoχG
R₈₂₄tαoχUG2022SGXY_SGX_]c]TX__W] 0

63 p₂₄αδ₈Gsyχth₈sαsGo−Gr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈jmoZy[G₄oπposαt₈sG₆₈rαv₈₆G−roπG₂ssαst₈₆Gδαquα₆Tph₂s₈G
pδ₂sπ₂G₈δ₈₄troδysαsG−orGhα∙hGp₈r−orπ₂χ₄₈Thy₃rα₆Gsup₈r₄₂p₂₄αtorsUG2022SGX]]Xbb 0

62 ’yχth₈sαsGo−GZχY“αy[jxαyG₄or₈â��sh₈δδGχ₂χop₂rtα₄δ₈sGusαχ∙GZχY“αy[jxαOyrPYGpr₈₄ursorsG₂χ₆Gth₈αrG
₂ppδα₄₂tαoχG₂sG₂₆sor₃₈χtG−orGth₈Gr₈πov₂δGo−G₄αpro−δox₂₄αχUG2022SGYb_SGXX_WZa 0

61 zr₈p₂r₂tαoχGo−Grα∙hδyGk₄tαv₈G“r₂χsαtαoχGlαπ₈t₂δδα₄Gxαtrα₆₈GxαwoxGry₆ro∙₈χGovoδutαoχGR₈₂₄tαoχG
OroRPGm₂t₂δystG₂χ₆GstsGz₈r−orπ₂χ₄₈G’tu₆yGαχG’₈₂w₂t₈rGoδ₈₄troδysαsUG2022SGbWSGXZc[ 0

60 ’t₂tusGr₈vα₈wGoχGχα₄γ₈δGphosphα₆₈sG−orGhy₃rα₆Gsup₈r₄₂p₂₄αtorsUG 0

59 kπαχ₈Tpuχ₄tαoχ₂δαz₈₆G’αδ₂χ₈Tkssαst₈₆Gzr₈p₂r₂tαoχGo−Gk∙xzTn₈posαt₈₆G˛–TxαOyrPYGmoπposαt₈G
w₂t₈rα₂δsG₂χ₆G“h₈αrGkppδα₄₂tαoχGαχGr∙YRGsoχG’₈χsαχ∙UG2022SGaSGZcZc_TZc[WZ 0

58 ’yst₈π₂tα₄Gstu₆yGoχG₈δ₈₄tro₄h₈πα₄₂δGp₈r−orπ₂χ₄₈sGo−Gmoâ��xαGδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈sG∙rowχG
₆αr₈₄tδyGoχGst₂αχδ₈ssGst₈₈δGwαr₈Gπ₈shUG 0

57
“uχαχ∙Gth₈Gπorphoδo∙yG₂χ₆Gsαz₈Go−Gxαwoy[Gχ₂χop₂rtα₄δ₈sG₂χ₄hor₈₆GoχGr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈G
OrqyPGχ₂χosh₈₈tsdGth₈Goptαπαz₈₆Ghy₃rα₆G₈δ₈₄tro₆₈sG−orGhα∙hG₈χ₈r∙yG₆₈χsαtyG₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorsUG2022SGXX_c[[

0

56 kmVxαOyrPYG₂sG₂GporousG₈δ₈₄tro₆₈Gπ₂t₈rα₂δG−orGsup₈r₄₂p₂₄αtorsGwαthGhα∙hTp₈r−orπ₂χ₄₈UG2022SG[Z]SGX[XZaW 0

55 rα∙hTp₈r−orπ₂χ₄₈G₂qu₈ousGpot₂ssαuπGαoχG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsG₃₂s₈₆GoχGtuχ₂₃δ₈GYnG
tr₂χsαtαoχGπ₈t₂δGoxα₆₈sUG2022SG]]XSGYZYYWX 0

54 p₂₄αδ₈Gsyχth₈sαsGo−GmomoYy[VrqyGspαχ₈δGχ₂χo₂rr₂yG₂sG₂Gro₃ustG₈δ₈₄tro₆₈G−orG₈χ₈r∙yGstor₂∙₈G
₆₈vα₄₈sUG2022SGX[_SGXXWXZ_ 1
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53 x₂χoro₆Gxαwoy[jxαmoY’[G₂sG₂χG₂₆v₂χ₄₈₆G₈δ₈₄tro₆₈Gπ₂t₈rα₂δG−orGhα∙hTp₈r−orπ₂χ₄₈G
sup₈r₄₂p₂₄αtorsUG2023SGcZXSGX_a]W] 0

52 ’t₂tusG|uoGoχGqr₂ph₈χ₈Goδ₈₄tro₆₈Gm₂t₂δystsG−orGsπprov₈₆Gyxy∙₈χGR₈₆u₄tαoχG₂χ₆GovoδutαoχG
R₈₂₄tαoχsGαχGvαTkαrGl₂tt₈rα₈sUG2022SGYaSGab]X 0

51 ’αχ∙δ₈T’t₈pG’yχth₈sαsGo−G—₈δδTyr₆₈r₈₆Grα₈r₂r₄hα₄₂δGxα₄γ₈δGx₂χostru₄tur₈sG−orGloostαχ∙Gth₈Gyxy∙₈χG
ovoδutαoχGR₈₂₄tαoχUG2022SGZ_SGXZab_TXZac] 0

50 R₈∙uδ₂t₈₆Glαπ₈t₂δTnop₈₆Gzoδy₂χαδαχ₈dGkπorphousTmruπpδ₈T’tru₄tur₈₆G–α₂₃δ₈Goδ₈₄tro₄₂t₂δystG−orG
₂χGo−−α₄α₈χtGyxy∙₈χGovoδutαoχGR₈₂₄tαoχUG 1

49 oχh₂χ₄αχ∙GmyYGoδ₈₄tror₈₆u₄tαoχGtoG’yχ∙₂sG₃yGk₄tαv₈GzrotoχsGo−Gsπα₆₂zoδαuπGsoχα₄Gvαquα₆sdGproπG
z₈r−orπ₂χ₄₈GtoGw₈₄h₂χαsπUG2022SGXYYXb] 1

48 rα∙hδyG₆αsp₈rs₈₆GαroχVχα₄γ₈δG₆u₂δTsαt₈sGαχGhα₈r₂r₄hα₄₂δGporousG₄₂r₃oχGπ₂t₈rα₂δsG₂sGhα∙hTp₈r−orπ₂χ₄₈G
₃α−uχ₄tαoχ₂δGoxy∙₈χG₈δ₈₄tro₄₂t₂δystsG−orGZχT₂αrG₃₂tt₈rα₈sUG2022SG 0

47 ”δtr₂−₂stGsyχth₈sαzαχ∙Gχ₂χo−δow₈rTδαγ₈G₄oπposαt₈sGo−Gπ₈t₂δG₄₂r₃α₆₈sG₂χ₆Gπ₈t₂δGoxyhy₆roxα₆₈sG
tow₂r₆sGhα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2023SG[ZbSGX[X]a] 0

46 o−−₈₄tGo−GstroχtαuπG₆opαχ∙GoχGth₈G₈δ₈₄tro₄h₈πα₄₂δGps₈u₆o₄₂p₂₄αt₂χ₄₈Go−GYXâ��x’rxwχyZâ��˛·G
p₈rovsγαt₈sUG2022SGY]SGZY_TZ[W 0

45 p₂₄αδ₈Gsyχth₈s₈sGo−Gp₈YyZTrqyG₂χ₆GxαmoTvnrTrqyGχ₂χo₄oπposαt₈sG−orGhα∙hTp₈r−orπ₂χ₄₈G
₈δ₈₄tro₄h₈πα₄₂δG₄₂p₂₄αtorsUG2023SG_Z[SGZ]aTZ_b 0

44 poδ₆₂₃δ₈G₂χ₆Gw₈₂r₂₃δ₈Gsup₈r₄₂p₂₄αtorsG−orGpow₈rαχ∙Gh₈₂δth₄₂r₈Gπoχαtorαχ∙G₂ppδα₄₂tαoχsGwαthG
απprov₈₆Gp₈r−orπ₂χ₄₈G₃₂s₈₆GoχGhα₈r₂r₄hα₄₂δδyG₄oT₂ss₈π₃δ₈₆GmoyVxαmoGχ₈tworγsUG2023SG_Z[SGaX]TaYc 0

43 ’oδvoth₈rπ₂δG₂χ₆Ghy₆roth₈rπ₂δGπ₈tho₆sG−orGpr₈p₂r₂tαv₈Gsoδα₆Tst₂t₈G₄h₈παstryUG2022SG 0

42 wo₆α−α₈₆G₄o₃₂δtGox₂δ₂t₈Gh₈t₈rostru₄tur₈G₄₂t₂δystGzâ��p₈yyrjmomYy[VxpG−orG₂Ghα∙hδyG₈−−α₄α₈χtG
oxy∙₈χG₈voδutαoχGr₈₂₄tαoχUG2022SG 0

41 “r₂χsαtαoχGπ₈t₂δGpyrophosph₂t₈GOwxzYyaPdGkGχ₈wG₂rrαv₂δGαχGhy₃rα₆Gsup₈r₄₂p₂₄αtorsUG2022SGX[W_Zc 0

40 n₈sα∙χGo−GxαOyrPYGx₂χosh₈₈tsjxαwoy[Gx₂χo−α₃₈rsâ��Grα₈r₂r₄hα₄₂δG’tru₄tur₈G−orGksyππ₈trα₄G
’up₈r₄₂p₂₄αtorsUG2022SGXYSG[Wac 0

39 “h₈Gmoχtroδδ₂₃δ₈GR₂tαoGo−Gth₈Gzoδy₂χαδαχ₈Tx₈₈₆δ₈T’h₂p₈₆Gw₂χ∙₂χ₈s₈Gnαoxα₆₈G−orGth₈G
rα∙hTz₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorGkppδα₄₂tαoχUG2023SGXZSGXWX 0

38
“hr₈₈Tnαπ₈χsαoχ₂δG”χα−α₈₆Goδ₈₄tro₆₈Gn₈sα∙χG”sαχ∙GmuyGoπ₃₈₆₆₈₆GwχyYG
x₂χoTn₂χ₆₈δαoχsjxαOyrPYGx₂χo−δ₂γ₈sG₂sGoδ₈₄tro₆₈Gw₂t₈rα₂δG−orGrα∙hTz₈r−orπ₂χ₄₈G
’up₈r₄₂p₂₄αtorsUG2022SGX_b_WZ

0

37 sχt₈rδ₂y₈rGwo₆uδ₂tαoχGo−Gv₂y₈r₈₆G“r₂χsαtαoχGw₈t₂δGmoπpouχ₆sG−orGoχ₈r∙yG’tor₂∙₈UG2022SGX[SG][Z_cT][Zbb 1

36 sχTsαtuG₈voδutαoχGo−G₃απ₈t₂δδα₄Gp₈VGxαVGmoGχ₂χohy₃rα₆sGoχGw ₈χ₈G−orGαπprov₈₆G₈δ₈₄tro₄₂t₂δytα₄G
oxy∙₈χG₈voδutαoχGr₈₂₄tαoχUG2022SG 0
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35 ZnGmoTnopαχ∙G˛–TxαOyrPGYGx₂χosh₈₈tsG−orG”δtr₂st₂₃δ₈SGrα∙hTR₂t₈GxαTZχGl₂tt₈ryUGYYW_Yba 1

34 xαtro∙₈χTRα₄hGzorousGm₂r₃oχVxαwχGry₃rα₆sG₂sGoδ₈₄tro₆₈Gw₂t₈rα₂δsG−orGrα∙hTz₈r−orπ₂χ₄₈G
’up₈r₄₂p₂₄αtorsUG2022SG]SGX]_W]TX]_X[ 0

33 ry₃rα₆GkδδT’oδα₆T’t₂t₈G“hαχTpαδπGwα₄roTsup₈r₄₂p₂₄αtorGl₂s₈₆GoχG₂Gzs₈u₆o₄₂p₂₄αtαv₈GkπorphousG
“αyYGoδ₈₄tro₆₈UG 1

32 xov₈δGsχt₈r₄oχχ₈₄t₈₆Gxα₄γ₈δâ��sroχGv₂y₈r₈₆Gnou₃δ₈Gry₆roxα₆₈Gx₂χow₈₃G’tru₄tur₈G−orG
rα∙hTz₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈sUGYYWXccZ 0

31 ’yχth₈sαsGo−G’αyYjwχmoYy[G₄or₈Tsh₈δδGχ₂χor₂ttδ₈sGusαχ∙Gδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈Gpr₈₄ursorsG₂χ₆G
stu₆α₈sGoχGth₈αrGp₈roxα₆₂s₈Tδαγ₈G₂₄tαvαtyUG 0

30 moχtroδδ₂₃δ₈Gv₂₄₂χ₄yGstr₂t₈∙yGπ₈₆α₂t₈₆G₃yGor∙₂χα₄Gδα∙₂χ₆sGo−Gχα₄γ₈δG−δuorα₆₈G₂δγoxα₆₈sG−orG
hα∙hTp₈r−orπ₂χ₄₈G₂qu₈ousG₈χ₈r∙yGstor₂∙₈UG2023SGXXSGXZ_cTXZac 0

29 ’yχth₈sαsGo−Gk∙Gχ₂χop₂rtα₄δ₈sG₆αsp₈rs₈₆GoχGmoZy[â��ZnGporousGr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈G₂χ₆Gth₈αrG
₂ppδα₄₂tαoχG−orG₈δ₈₄tro₄h₈πα₄₂δGs₈χsαχ∙Go−Ghy₆ro∙₈χGp₈roxα₆₈UG 0

28 p₂₄αδ₈Gry₆roth₈rπ₂δGp₂₃rα₄₂tαoχGo−G₂χG˛–TxαOyrPYVxTnop₈₆GR₈₆u₄₈₆Gqr₂ph₈χ₈Gyxα₆₈Gx₂χohy₃rα₆G₂sG
₂Grα∙hTz₈r−orπ₂χ₄₈Gkχo₆₈Gw₂t₈rα₂δG−orGvαthαuπTsoχGl₂tt₈rα₈sUG 0

27 rα∙hTp₈r−orπ₂χ₄₈G₂qu₈ousGsyππ₈trα₄Gsup₈r₄₂p₂₄αtorG₃₂s₈₆GoχGxα_wχybTwχmyZG₄oπposαt₈sG
s₈δ−Tsupport₈₆G₈δ₈₄tro₆₈UG 0

26 sχt₈r₄₂δ₂tαv₈Gps₈u₆o₄₂p₂₄αtαv₈G₂χhy₆rousGxαmYy[Gqu₂χtuπG₆otG₈δ₈₄tro₆₈G−orGth₈G−₂₃rα₄₂tαoχGo−G
sup₈r₄₂p₂₄αtorGusαχ∙G₂qu₈ousGuyrG₂χ₆Gχ₈utr₂δGx₂Y’y[G₈δ₈₄troδyt₈UG2023SG_WSGXW_][c 0

25 n₈v₈δopπ₈χtGo−Gsyππ₈trα₄G₂χ₆G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsâ��₂Gst₈pGtow₂r₆sG₈−−α₄α₈χtG₂χ₆Gpr₂₄tα₄₂δG
₈χ₈r∙yGstor₂∙₈UG2023SG[W]T[]_ 0

24 w₈t₂δT₃₂s₈₆Ghy₃rα₆G₄₂p₂₄αtorsUG2023SG[]aT[a_ 0

23 ’δαtGχ₈₈₆δ₈δ₈ssG₈δ₈₄trospuχGh₈t₈ro₂toπsT₆op₈₆GhoδδowGporousG₄₂r₃oχGχ₂χo−α₃₈rsG−orGsoδα₆Tst₂t₈G
−δ₈xα₃δ₈Gsup₈r₄₂p₂₄αtorsUG2023SGc[ZSGX_cXbb 0

22 sπprovαχ∙Gs₈δ₈₄tαvαtyGo−GthαχG−αδπGsoδ₂rG₂₃sor₃₈rG₃yG₄o₃₂δtGoxα₆₈G∙r₂−t₈₆Gr₈₆u₄₈₆G∙r₂ph₈χ₈Goxα₆₈UG
2023SGXZbSGXXZ_Yc 0

21 sπprovαχ∙G₈δ₈₄tro₄₂t₂δytα₄Gp₈r−orπ₂χ₄₈Go−GxαT₃₂s₈₆G₄₂t₂δystsdG−u₈δG₃δ₈χ₆Gstr₂t₈∙yG₂χ₆Gnp“G
₄₂δ₄uδ₂tαoχsUG2023SG[]YSGX[YZY] 0

20 moχstru₄tαoχGo−G₆ou₃δ₈Tsh₈δδGxαZ’₈[jmoZ’₈[Gπα₄rosph₈r₈G−orGhy₃rα₆GZχT₃₂s₈₆Gsup₈r₄₂p₂₄αtorGwαthG
sup₈rαorGr₂t₈G₂χ₆G₈χ₈r∙yG₆₈χsαtyUG2023SG_YSGXW_b]] 0

19 p₂₄αδ₈δyGpr₈p₂r₈₆Gχα₄γ₈δTπ₂χ∙₂χ₈s₈Gδ₂y₈r₈₆G₆ou₃δ₈Ghy₆roxα₆₈Tsupport₈₆Gπ₂χ∙₂χ₈s₈G₆αoxα₆₈GoχG
χα₄γ₈δG−o₂πG−orG₂qu₈ousG₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsGwαthGhα∙hGp₈r−orπ₂χ₄₈UG2023SG_]SGXWaZ[W 0

18 wαx₈₆Tph₂s₈G₄oπposαt₈sG₆₈rαv₈₆G−roπG₄o₃₂δtGt₈r₈phth₂δ₂t₈G₂sG₈−−α₄α₈χtG₃₂tt₈ryTtyp₈G₈δ₈₄tro₆₈sG−orG
hα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂tt₈ryUG2023SGX]aSGYYWTYZZ 0
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17 w₈soporousGmoWUb]’₈Gχ₂χowαr₈G₂rr₂ysG−orG−δ₈xα₃δ₈G₂syππ₈trα₄Gsup₈r₄₂p₂₄αtorsGwαthGhα∙hG₈χ₈r∙yG
₂χ₆Gpow₈rG₆₈χsαtα₈sUG2023SG_]SGXWaZ_W 0

16 kGhα∙hTp₈r−orπ₂χ₄₈G₂χ₆G−δ₈xα₃δ₈G₈δ₈₄tro₆₈G−αδπG₃₂s₈₆GoχG₃₂₄t₈rα₂δG
₄₈δδuδos₈Vpoδypyrroδ₈Vχαtro∙₈χT₆op₈₆G∙r₂ph₈χ₈G−orGsup₈r₄₂p₂₄αtorsUG2023SGZXXSGXYWa][ 0

15 ’ur−₂₄₈Gzδ₂sπoχGR₈soχ₂χ₄₈Gkδ₄ohoδG’₈χsorGwαthGxαOyrPYGx₂χo−δow₈rsVkuG’tru₄tur₈UG2023SGYXWSGXXY]_[ 0

14 “hr₈₈T₆απ₈χsαoχ₂δGt₈rχ₂ryGxαxmuyZχzOmyZPOyrPYG₈δ₈₄tro₆₈sG−orGsup₈r₄₂p₂₄αtorsdG₈δ₈₄tro₄h₈πα₄₂δG
prop₈rtα₈sG₂χ₆G₂ppδα₄₂tαoχsUG2023SG]YSGZZZZTZZ[Z 0

13 ’tr₂t₈∙yGo−G–oδt₂∙₈Gw₂t₄hGoχGth₈Gw₂xαπuπGzow₈rGzoαχtG−orG₂Grα∙hTo−−α₄α₈χ₄yGzhotor₈₄h₂r∙₈₂₃δ₈G
n₈vα₄₈UG2023SGX]SGXXba]TXXbb[ 0

12 yχ₈Tnαπ₈χsαoχ₂δGˇ�GT₆Gmoχβu∙₂t₈₆Gmoor₆αχ₂tαoχGzoδyπ₈rGsχt₈r₄₂δ₂t₈₆Gw ₈χ₈Gmoπpouχ₆G−orG
rα∙hTz₈r−orπ₂χ₄₈G’up₈r₄₂p₂₄αtorGoδ₈₄tro₆₈UG2023SGaSG 0

11 x₂χostru₄tur₈₆Gp₈Tsu₃stαtut₈₆GxαmoYy[jxαwχmoTvnrGt₈rχ₂ryG₄oπposαt₈G₂sG₂χG₈δ₈₄tro₆₈Gπ₂t₈rα₂δG
−orGhα∙hTp₈r−orπ₂χ₄₈Gsup₈r₄₂p₂₄αtorsUG2023SG]bSG[bbYT[cWW 0

10 kG₃αχ₆₈rT−r₈₈Gmp|zkxsG₄oπposαt₈G₈δ₈₄tro₆₈GwαthG₈x₄₈δδ₈χtG₄₂p₂₄αt₂χ₄₈G−orG₂syππ₈trα₄G
sup₈r₄₂p₂₄αtorsUG2023SG[[SGWZYaWX 0

9 z₈t₂δTδαγ₈GwχT₆op₈₆G˛–TxαOyrPYGχ₂χosh₈₈tsG−orGhα∙hTp₈r−orπ₂χ₄₈Gvαâ��’G₄₂tho₆₈Gπ₂t₈rα₂δUG2023SGXZSGbaW_TbaXa 0

8 ’₄₂δ₂₃δ₈Gw₂χu−₂₄turαχ∙Go−Goχvαroχπ₈χt₂δδyG’t₂₃δ₈GkδδT’oδα₆T’t₂t₈Gzδ₂χtGzrot₈αχTl₂s₈₆G
’up₈r₄₂p₂₄αtorsGwαthGyptαπ₂δGl₂δ₂χ₄₈Go−Gm₂p₂₄αtαv₈Gz₈r−orπ₂χ₄₈G₂χ₆Gw₈₄h₂χα₄₂δδyGRo₃ustUGYYWacca 0

7 oδ₈v₂tαχ∙Gth₈G₆Tl₂χ₆Gm₈χt₈rGo−GxαZ’YGx₂χosh₈₈tsG₃yGp₈Gsχ₄orpor₂tαoχGtoGloostGth₈Gyxy∙₈χG
ovoδutαoχGR₈₂₄tαoχUG2023SGZcSG]Za]T]ZbZ 0

6 z₂rtα₂δGsuδ−urG₆opαχ∙Gαχ₆u₄₈₆Gv₂rα₂tαoχGαχGπorphoδo∙yGo−Gwχp₈Yy[GwαthG₈χh₂χ₄₈₆G₈δ₈₄tro₄h₈πα₄₂δG
p₈r−orπ₂χ₄₈G−orG₈χ₈r∙yGstor₂∙₈G₆₈vα₄₈sUG 0

5 wα₄rostru₄tur₈sSGoptα₄₂δG₂χ₆G₈δ₈₄tro₄h₈πα₄₂δGprop₈rtα₈sGo−G₂₆v₂χ₄₈₆Gp₈WUb’₈WUX[’αWUW_woy[G
χ₂χo₄ryst₂δδαχ₈G−orG₈χ₈r∙yGstor₂∙₈G₂ppδα₄₂tαoχsUG2023SGcbSGW]]cYY 0

4 oχh₂χ₄αχ∙Gth₈Gp₈r−orπ₂χ₄₈Go−GxαGχ₂χop₂rtα₄δ₈Gπo₆α−α₈₆G₄₂r₃oχG−₈δtGtow₂r₆sG∙δy₄₈roδG
₈δ₈₄trooxα₆₂tαoχdGαπp₂₄tGo−Gor∙₂χα₄G₂₆₆αtαv₈UG2023SGXZSGXWbcZTXWcWY 0

3 p₂₄αδ₈Gsyχth₈sαsGo−GmumoYy[Gspαχ₈δGwαthGrqyGχ₂χo₄oπposαt₈Gvα₂Ghy₆roth₈rπ₂δG₂ppro₂₄hG−orGsoδα₆G
st₂t₈Gsup₈r₄₂p₂₄αtorG₂ppδα₄₂tαoχUG2023SG__SGXWaZc[ 0

2 —₂t₈rT“r₂ppαχ∙G’αχ∙δ₈TktoπGmoTxG[GVqr₂ph₈χ₈G“rα∙∙₈rαχ∙Gnαr₈₄tG[₈Gâ��GvαyrGmh₈παstryG−orG
R₈₄h₂r∙₈₂₃δ₈Gkprotα₄Gvαâ��yGYGl₂tt₈rα₈sUG 0

1 oχh₂χ₄₈₆Tz₈r−orπ₂χ₄₈Gksyππ₈trα₄G’up₈r₄₂p₂₄αtorGl₂s₈₆GoχG₂Gwuδtα₆απ₈χsαoχ₂δGrα₈r₂r₄hα₄₂δδyG
kss₈π₃δ₈₆Gxαwoy[VZχwoy[VxpGoδ₈₄tro₆₈UG 0
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