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e−₁a−äeöEp₁≥μ≥p₁yγ₂äa₅Epβ≥peβμ₂eγEbaγeöE≥−EγπβfaäeR₈≥ö₂f₂eöEg≥₅öE−a−≥ä₅πγμeβγSEJournaltoftColloidt
andtInterfacetScienceQE2017QEZU^QEVUZRVVV

9.3 6

462 }w≥Rx₁≥μ≥−Eq₈ag₂−gE≥fEXlEwβga−₂zaμ₂≥−E≥fEj₂₈eμa₅₅₂äEiπigEva−≥ä₅πγμeβγE₂−ElviEuaμβ₂xSE2017QEXXQE^aaXR^aaa 14

461 }₁e≥βeμ₂äa₅Eöeγ₂g−E≥fE−ewEä₅aγγE≥fE≥pμ₂äa₅E₈aμeβ₂a₅γEbaγeöE≥−Eγ₈a₅₅E−≥b₅eE₈eμa₅E
−a−≥ä₅πγμeβRb₂≥₈≥₅eäπ₅eE₁ybβ₂öγEa−öE₂μγEp≥μe−μ₂a₅Ef≥βE₈eö₂äa₅Eapp₅₂äaμ₂≥−γSE2017QEWQE[aZR]V[ 5

460 kwE₅₂ga−öγEγμab₂₅₂zeE₈eμa₅Eä₁a₅ä≥ge−₂öeEk≥{eMkwNEä₅πγμeβγEσ₂aEöe₈ag−eμ₂zaμ₂≥−SEPhysicaltChemistryt
ChemicaltPhysicsQE2017QEVaQEXVaYURXVaY^ 3.6 9

459 {₂zeEk₁aβaäμeβ₂zaμ₂≥−E≥fEo₅πμaμ₁₂≥−eRxβ≥μeäμeöEo≥₅öEva−≥ä₅πγμeβγE₂−Eμ₁eE{≥₅₂öQEt₂απ₂öEa−öEoaγE
x₁aγeγSE2017QEVWVQEW]]XXRW]]YU 24

458 w−Eμ₁eEγμab₂₅₂μyE≥fE−≥b₅eR₈eμa₅E−a−≥ä₅πγμeβγEpβ≥μeäμeöEw₂μ₁Eμ₁₂≥₅aμeE₅₂ga−öγSE2017QEVVaQEZ[UUW 5

457 k₁₂βa₅₂μyE₂−Eo≥₅öEva−≥ä₅πγμeβγSE2017QEaaRVVa

456 igE−a−≥ä₅πγμeβRbaγeöEä≥₅≥βEä≥−σeβμeβγEf≥βEw₁₂μeE≥βga−₂äE₅₂g₁μRe₈₂μμ₂−gEöeσ₂äeγSE2017QEVWWQEV^YXUW 7

455 zeaäμ₂σ₂μyE≥fEu≥−≥₅ayeβExβ≥μeäμeöE{₂₅σeβEk₅πγμeβγEμ≥waβöEmxäeγγEt₂ga−öbEiEka₅≥β₂₈eμβ₂äE{μπöySE2017
QEVWVQEW[Y^XRW[YaW 6

454 {πb−a−≥₈eμeβR{₂zeöEk≥ppeβEk₅πγμeβγbEiEkβ₂μ₂äa₅EzeReσa₅πaμ₂≥−E≥fEμ₁eE{y−μ₁eγ₂γEa−öE
k₁aβaäμeβ₂zaμ₂≥−E≥fEkπMuxxNEMpuxxEeEWRueβäapμ≥RZR−Rpβ≥py₅pyβ₂₈₂ö₂−eNSE2017QEZ[QE^XaUR^Xa[ 11
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453 k≥₈p₅eμeEiguMlu{iNEMuEeEv₂QExöQExμQElu{iEeEl₂₈eβäapμ≥γπää₂−₂äEiä₂öNEk₅πγμeβE{eβ₂eγbEwpμ₂äa₅E
xβ≥peβμ₂eγQE{μab₂₅₂μyQEa−öE{μβπäμπβa₅Ek₁aβaäμeβ₂zaμ₂≥−SE2017QEVWVQEZXWYRZXXV 8

452 iπEva−≥paβμ₂ä₅eRk≥β≥−aEt≥aöeöEx≥₅yγμyβe−eRbRyπaμeβ−₂zeöEx≥₅yMWRσ₂−y₅pyβ₂ö₂−eNEu₂äe₅₅eγEa−öEμ₁e₂βE
q−μeβaäμ₂≥−Ew₂μ₁ElviSE2017QEWV^QEV[UUYXa 2

451 {μ₂₈π₅₂Rzeγp≥−γ₂σeEq−μeβfaäeγSE2017QE 2

450 x₁≥μ≥βeγp≥−γ₂σeEo≥₅öEk₅πγμeβγSE2017QEVUaRVWZ

449 zeäe−μEleσe₅≥p₈e−μE₂−Ek₅πγμeβγE≥fEzaβeEmaβμ₁γEa−öEiäμ₂−₂öeγbEk₁e₈₂γμβyEa−öEuaμeβ₂a₅γSE2017QE 17

448 naä₂₅eEpβepaβaμ₂≥−E≥fEf₅π≥βeγäe−μEiπE−a−≥ä₅πγμeβγRbaγeöEμeγμEpapeβγEf≥βEβeäyä₅ab₅eEöeμeäμ₂≥−E≥fE
pgWPEa−öExbWPSE2017QEWYVQEZaWR[UU 49

447 mxp₅≥β₂−gEμ₁eEp≥μe−μ₂a₅E≥fE₅₂−eaβEp≥₅y₈eβEγμβπäμπβeγEf≥βEμ₁eEγy−μ₁eγ₂γE≥fEf₅π≥βeγäe−μEg≥₅öE
−a−≥ä₅πγμeβγSE2017QEVQE^URaU 16

446 i−a₅yγ₂γE≥fEμ₁eEm₅eäμβ≥−₂äE{μβπäμπβeE≥fEv≥−R{p₁eβ₂äa₅Et₂ga−öRxβ≥μeäμeöEueμa₅Eva−≥ä₅πγμeβγbE}₁eE
kaγeE≥fEaEj≥xRt₂₄eEig[]SE2017QEVWVQEVU[a^RVU]UZ 10

445 peaμ₂−gE≥βEk≥≥₅₂−gbE}e₈peβaμπβeEmffeäμγE≥−Eμ₁eE{y−μ₁eγ₂γE≥fEiμ≥₈₂äa₅₅yExβeä₂γeEo≥₅öEva−≥ä₅πγμeβγSE
2017QEVWVQEVU]YXRVU]ZV 24

444 q₈peö₂₈eμβ₂äE₈≥−₂μ≥β₂−gE≥fEap≥pμ≥γ₂γEπγ₂−gEäyμ≥ä₁β≥₈eRapμa₈eβEb₂≥ä≥−₃πgaμeöEγ₂₅σeβE−a−≥ä₅πγμeβSE
2017QEaUQEVaZRWUW 32

443 iμ≥₈₂äa₅₅yRxβeä₂γeE{y−μ₁eγ₂γEa−öE{μβπäμπβeEleμeβ₈₂−aμ₂≥−E≥fEk≥₂−ageEueμa₅Ek₅πγμeβγSE2017QEX^QEYRVV

442 p₂g₁₅yEtπ₈₂−eγäe−μEueμa₅Eva−≥ä₅πγμeβEu≥₅eäπ₅eγSE2017QEXXRY[ 0

441 u₂äβ≥zviEj₂≥₈aβ₄eβγE₂−Eveπβ≥öege−eβaμ₂σeEl₂γeaγeγEa−öEm₈eβg₂−gEva−≥R{e−γ≥βγE}eä₁−≥₅≥gySE
2017QEVUQEV^RW^ 18

440 yπa−μ₂μaμ₂σeEi−a₅yγ₂γE≥fEo₅πä≥γeEueμab≥₅₂äEk₅eaσageE₂−Eo₅πä≥γeE}βa−γp≥βμeβγEwσeβexpβeγγeöE
ka−äeβEke₅₅γEbyE}aβgeμR{peä₂f₂äEn₅π≥βeγäe−μEo≥₅öEva−≥ä₅πγμeβγSE2018QEaUQEXa]YRXa^U 22

439 }₁₂≥₅aμeöEo≥₅öEva−≥ä₅πγμeβγEf≥βEt₂g₁μEm−eβgyEk≥−σeβγ₂≥−SE2018QEXQE^YUR^ZY 120

438 ~−ä≥−σe−μ₂≥−a₅Eapp₅₂äaμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγT”−RuwnEä≥₈p≥γ₂μeEf≥βEf₅π≥βeγäe−äeEμπβ−R≥−E
γe−γ₂μ₂σeEöeμeäμ₂≥−E≥fEz₂−äE₂≥−SE2018QEVUWYQEVYZRVZW 49

437 ppRzeγp≥−γ₂σeEaggβegaμ₂≥−R₂−öπäeöEe₈₂γγ₂≥−E≥fEiπE−a−≥ä₅πγμeβγEa−öEäβyγμa₅₅₂zaμ₂≥−E≥fEμ₁eE
iπMqNâ��μ₁₂≥₅aμeEγ₁e₅₅SE2018QEWQEaWXRaW^ 28

436 nabβ₂äaμ₂≥−Ea−öEapp₅₂äaμ₂≥−E≥fE−≥b₅eE₈eμa₅E−a−≥ä₅πγμeβγEaγE≥pμ₂äa₅Eγe−γ≥βγEf≥βEμ≥x₂äE₈eμa₅E₂≥−γSE
2018QEYVUQEWY^ZRWYa^ 32
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435 }₂₈eRlepe−öe−μEle−γ₂μyEnπ−äμ₂≥−a₅E}₁e≥βyE{μπöyE≥−Ep₂g₁eβEt≥wRty₂−gEmxä₂μeöE{μaμeγE≥fE
iπWZM{zNV^â��SE2018QEVWWQEYUa]RYVUY 11

434 }₁eEä≥−γμβπäμ₂≥−E≥fEaEnzm}Eaγγe₈b₅yEbyEπγ₂−gEg≥₅öE−a−≥ä₅πγμeβγEa−öEäaβb≥−Eö≥μγEa−öEμ₁e₂βE
app₅₂äaμ₂≥−EaγEaEβaμ₂≥₈eμβ₂äEpβ≥beEf≥βEäyγμe₂−eEöeμeäμ₂≥−SE2018QEW[XQEXW]RXXZ 50

433 qγEμ₁eE₄eβ−e₅Rγμap₅eγE₈aμä₁EaE₄eyR₅≥ä₄E₈aμä₁gSE2018QEaQEWYX]RWYYW 37

432
uπ₅μ₂ä≥₅≥βEx₁≥μ≥₅π₈₂−eγäe−äeE≥fEaEpybβ₂öEn₂₅₈Eσ₂aEμ₁eElπa₅Rm₈₂μμ₂−gE{μβaμegyE≥fEa−Eq−≥βga−₂äE
n₅π≥βeγäe−μEiπEva−≥ä₅πγμeβEa−öEa−Ewβga−₂äEz≥≥₈R}e₈peβaμπβeEx₁≥γp₁≥βeγäe−μEk≥p≥₅y₈eβSE2018QE
Z]QEW^[[RW^]W

25

431 l≥pa−μRlepe−öe−μEm₅eäμβ≥−₂äE{μβπäμπβeγEwbγeβσeöEf≥βEuiπM{kpNEk₅πγμeβγEMuEeExμQExöNSE2018QEaQEa^WRa^a 37

430 o≥₅öEva−≥ä₅πγμeβRoβafμeöEkyä₅≥öexμβ₂−E{πpβaγμβπäμπβeγbEn≥β₈aμ₂≥−E≥fEva−≥γp₁eβeγEμ≥Eva−≥äπbeγE
w₂μ₁Eq−μβ₂gπ₂−gEx₁≥μ≥p₁yγ₂äγSE2018QEXQEVYaWRVYa] 13

429 i−₂≥−Eöepe−öe−μEγe₅fRaγγe₈b₅yE≥fEöβπ₈R₅₂₄eEXUREa−öEXWR₈eμa₅Eköâ��t−E−a−≥ä₅πγμeβγbEσ₂γ₂b₅eEa−öEvqzE
₅π₈₂−eγäe−μEγe−γ₂−gE≥fE₈eμa₅Eäaμ₂≥−γSE2018QE[QE^[ZR^]Y 53

428 iμ≥₈Rxβeä₂γeEu≥ö₂f₂äaμ₂≥−E≥fE{₂₅σeβMqNE}₁₂≥₅aμeEk₅πγμeβEbyE{₁e₅₅Et₂ga−öE{πbγμ₂μπμ₂≥−bEiEvewE
ippβ≥aä₁Eμ≥Eoe−eβaμ₂≥−E≥fEk₅πγμeβEnπ−äμ₂≥−a₅₂μyEa−öEk₁₂βa₅₂μySE2018QEVYUQEZaYRZa] 149

427 ppRβeγp≥−γ₂σeEg≥₅öE−a−≥ä₅πγμeβγRbaγeöE−a−≥pβ≥beγEf≥βE₅π−gEäa−äeβEμaβgeμeöE−eaβR₂−fβaβeöE
f₅π≥βeγäe−äeE₂₈ag₂−gEa−öEä₁e₈≥Rp₁≥μ≥öy−a₈₂äEμ₁eβapySE2018QE[^QEXU^RXVa 62

426 WaμeβR{≥₅πb₅eEu₂xeöRx₁≥γp₁₂−eRxβ≥μeäμeöEo≥₅öEk₅πγμeβγbEka−EaE{₂−g₅eEix₂a₅₅yEk₁₂βa₅Et₂ga−öEteaöEμ≥E
taβgeEk₁₂β≥pμ₂äa₅Ezeγp≥−γeγgSE2018QEVWWQEVWaaRVXU^ 7

425 m₈eβg₂−gEapp₅₂äaμ₂≥−γE≥fE−eaβR₂−fβaβeöEf₅π≥βeγäe−μE₈eμa₅E−a−≥ä₅πγμeβγEf≥βEb₂≥₅≥g₂äa₅E₂₈ag₂−gSE
ChinesetChemicaltLettersQE2018QEWaQEVYX[RVYYY 8.1 49

424 mff₂ä₂e−μEw−eRx≥μE{y−μ₁eγ₂γEa−öEppRlepe−öe−μE}π−₂−gE≥fEx₁≥μ≥₅π₈₂−eγäe−äeEa−öE{μab₂₅₂μyE≥fE
iπM{kpkwpNEk₅πγμeβSE2018QEVWWQEVWW^RVWXY 12

423 –iπEM{zNE EQEiγE{₈a₅₅eβE^Rm₅eäμβ≥−Eo≥₅öEva−≥ä₅πγμeβEzeμa₂−₂−gEa−E{xERk≥βeSEmσa₅πaμ₂≥−E≥fEj≥−ö₂−gE
a−öEwpμ₂äa₅Exβ≥peβμ₂eγEfβ≥₈Eze₅aμ₂σ₂γμ₂äEln}Eka₅äπ₅aμ₂≥−γSE2018QEVaQEV^Y[ 2

422 zeμe−μ₂≥−E≥fEi−μ₂äa−äeβEiäμ₂σ₂μyE≥fEkπβäπ₈₂−EafμeβEk≥−₃πgaμ₂≥−Ew₂μ₁En₅π≥βeγäe−μEo≥₅öEyπa−μπ₈E
k₅πγμeβγbEi−E₂−E†₂μβ≥Ea−öE₂−E†₂σ≥E’e−≥gβafμE{μπöySE2018QEXQEY]][RY]^Z 25

421 q−f₅πe−äeE≥fEiμ≥₈₂äRteσe₅Eu≥βp₁≥₅≥gyE≥−Ekaμa₅yγ₂γbE}₁eEkaγeE≥fE{p₁eβeEa−öEz≥öRt₂₄eEo≥₅öE
va−≥ä₅πγμeβγEf≥βEkwWEm₅eäμβ≥βeöπäμ₂≥−SE2018QE^QEYaa[RZUUV 94

420 z≥₅eγE≥fEμ₁₂≥₅aμeE₅₂ga−öγE₂−Eμ₁eEγy−μ₁eγ₂γQEpβ≥peβμ₂eγEa−öEäaμa₅yμ₂äEapp₅₂äaμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγSE
2018QEX[^QE[UR]a 153

419 {e₅fRaγγe₈b₅yE≥fE₅π₈₂−eγäe−μE”−â��t−EMt−EeE{₈Ea−öEvöNE−a−≥ä₅πγμeβγEw₂μ₁EaE₅≥−gRä₁a₂−E{ä₁₂ffEbaγeE
₅₂ga−öSE2018QEYWQE]WYVR]WY[ 4

418 v≥−R₈eμa₅₅₂äEg≥₅öE−a−≥ä₅πγμeβγEf≥βE≥xyge−Eaäμ₂σaμ₂≥−Ea−öEaeβ≥b₂äE≥x₂öaμ₂≥−SEChinesetChemicalt
LettersQE2018QEWaQE[^]R[aX 8.1 23
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417 zeaäμ₂≥−Rlβ₂σe−Evπä₅eaμ₂≥−E}₁e≥βySE2018QEVWWQEa[]VRa[]a 16

416 tπ₈₂−eγäe−μEwβga−≥₈eμa₅₅₂äEva−≥₈aμeβ₂a₅γEw₂μ₁Eiggβegaμ₂≥−Rq−öπäeöEm₈₂γγ₂≥−SE2018QEY^QEXXURXX[ 7

415 xβepaβaμ₂≥−E≥fEä≥βeâ��γ₁e₅₅EγμβπäμπβeöEiπh{₂wWE−a−≥ä≥₈p≥γ₂μeEäaμa₅yγμEw₂μ₁EiπEä≥βeEγ₂zeEbe₅≥wEWE
−₈Ew₂μ₁≥πμE₁₂g₁Rμe₈peβaμπβeEäa₅ä₂−aμ₂≥−Epβ≥äeöπβeSE2018QEZXQE^U^[R^Ua] 5

414 p₂g₁₅yEf₅π≥βeγäe−μEg≥₅öE−a−≥ä₅πγμeβγEγμab₂₅₂zeöEbyEf≥≥öEpβ≥μe₂−γbEnβ≥₈Epβepaβaμ₂≥−Eμ≥Eapp₅₂äaμ₂≥−E₂−E
öeμeäμ₂≥−E≥fEf≥≥öEä≥−μa₈₂−a−μγEa−öEb₂≥aäμ₂σeE−πμβ₂e−μγSE2018QEZ^QE[^aR[aa 20

413
o₅≥bπ₅aβE₈≥₅eäπ₅aβEp₅aμ₂−π₈Eäaβb≥−y₅E−a−≥ä₅πγμeβγbE{y−μ₁eγ₂γEa−öE₈≥₅eäπ₅aβEγμβπäμπβeγE≥fEμ₁eE–xμE
W[EMkwNEXWE Eâ��Ea−öE–xμEVYPxEMkwNEV^PxE EYâ��Ea−₂≥−γEa−öEμ₁e₂βEä≥₈paβ₂γ≥−Eμ≥Eβe₅aμeöEp₅aμ₂−π₈E
â��bβ≥w−γâ��SE2018QEY]UQEWX^RWYa

7

412 }βa−γf≥β₈aμ₂≥−Efβ≥₈Eg≥₅öE−a−≥ä₅πγμeβγEμ≥Ep₅aγ₈≥−₂äE−a−≥paβμ₂ä₅eγbEiEge−eβa₅EγμβaμegyEμ≥waβöγE
γe₅eäμ₂σeEöeμeäμ₂≥−E≥fE≥βga−≥p₁≥γp₁≥β≥μ₁₂≥aμeEpeγμ₂ä₂öeγSE2018QEaaQEW]YRW^U 27

411 t₂ga−öeöE{₂₅σeβEa−öEo≥₅öEyπa−μπ₈Ek₅πγμeβγbEjaä₄gβ≥π−öE≥fE}₁e₂βE{μβπäμπβa₅QEm₅eäμβ≥−₂äQEa−öEwpμ₂äa₅E
xβ≥peβμ₂eγSE2018QEZRWU 0

410 ueμa₅Eva−≥paβμ₂ä₅eγEa−öEk₅πγμeβγSE2018QE 12

409 k≥ppeβE−a−≥ä₅πγμeβγEä≥−₃πgaμeöEγ₂₅₂äaE−a−≥paβμ₂ä₅eγE₈≥ö₂f₂eöE≥−Eäaβb≥−EpaγμeEaγEa−E
e₅eäμβ≥ä₁e₈₂äa₅Eγe−γ≥βEf≥βEμ₁eEöeμeβ₈₂−aμ₂≥−E≥fEö≥pa₈₂−eSE2018QEXWQEeYVa[ 8

408 wbγeβσaμ₂≥−E≥fE₅π₈₂−eγäe−μEg≥₅öE−a−≥ä₅πγμeβγEπγ₂−gE≥−eRγμepEγy−μ₁eγeγEfβ≥₈Ew≥≥₅E₄eβaμ₂−Ea−öEγ₂₅₄E
f₂bβ≥₂−EeffeäμSE2018QEaaQEVR^ 8

407 ~₅μβafaγμEze₅axaμ₂≥−Ely−a₈₂äγE≥fEtπ₈₂−eγäe−μEk≥ppeβEva−≥ä₅πγμeβγEMkπ]tXNEa−öEmff₂ä₂e−μEm₅eäμβ≥−E
}βa−γfeβEμ≥Enπ−äμ₂≥−a₅₂zeöEzeöπäeöEoβap₁e−eEwx₂öeSE2018QEVWWQEVXXZYRVXX[W 30

406 l₂p₁≥γp₁₂−eRpβ≥μeäμeöEπ₅μβaγ₈a₅₅Eg≥₅öE−a−≥ä₅πγμeβγbE≥pe−eöE₂ä≥γa₁eöβa₅EiπEa−öE₁eaβμRγ₁apeöEiπE
ä₅πγμeβγSE2018QEaQEVWZVRVWZ^ 60

405 kyä₅≥öexμβ₂−â��g≥₅öE−a−≥ä₅πγμeβEöeä≥βaμeöE}₂wWEe−₁a−äeγEp₁≥μ≥äaμa₅yμ₂äEöeä≥₈p≥γ₂μ₂≥−E≥fE≥βga−₂äE
p≥₅₅πμa−μγSE2018QE[QEVVUWRVVU^ 69

404 nβ≥₈Eva−≥REμ≥Ei−gγμβ≥₈E}eä₁−≥₅≥gySE2018QEVRXU

403 o≥₅öEa−öE{₂₅σeβEn₅π≥βeγäe−μEva−≥₈aμeβ₂a₅γEaγEm₈eβg₂−gExβ≥beγEf≥βE}≥x₂äEa−öEj₂≥ä₁e₈₂äa₅E{e−γ≥βγSE
2018QEXW]RX^X

402 j₂≥₈eö₂äa₅Eipp₅₂äaμ₂≥−γEf≥βEo≥₅öEva−≥ä₅πγμeβγbEzeäe−μEleσe₅≥p₈e−μγEa−öEnπμπβeExeβγpeäμ₂σeγSE
2018QEVXQEXUW 47

401 {e−γ₂μ₂σeEf₅π≥βeγäe−äeEöeμeäμ₂≥−E≥fE₁epaβ₂−EbaγeöE≥−Eγe₅fRaγγe₈b₅yE≥fE₈eγ≥p≥β≥πγEγ₂₅₂äaE
−a−≥paβμ₂ä₅eRg≥₅öE−a−≥ä₅πγμeβγEw₂μ₁Ee₈₂γγ₂≥−Ee−₁a−äe₈e−μEä₁aβaäμeβ₂γμ₂äγSE2018QEVYXQEZX^^RZXaY 13

400 q−Eγeaβä₁E≥fEγμab₅eEσ₂γ₂b₅eE₅₂g₁μEabγ≥βb₂−gEp₁≥μ≥äaμa₅yγμγbEg≥₅öE−a−≥ä₅πγμeβγM^{{E}NSE2018QEVXUQEV 2
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399 {e₅eäμ₂σeE{y−μ₁eγ₂γE≥fEl₂ffeβe−μR{₂zeöEo≥₅öEva−≥ä₅πγμeβγEμ₁β≥πg₁Epk₅Rmμä₁₂−gEa−öERoβ≥wμ₁EmffeäμSE
2018QEXVQEWWXRWW^ 2

398 k≥βeEoe≥₈eμβyEmffeäμE≥−Eμ₁eEj≥−ö₂−gExβ≥peβμ₂eγE≥fEo≥₅öâ��}₁₂≥₅aμeEva−≥ä₅πγμeβγbE}₁eEkaγeE≥fE
pexag≥−a₅Rk₅≥γeRxaä₄eöEiπXUM{zNV^SE2018QEVWWQEWXYVYRWXYVa 5

397 o≥₅öEva−≥ä₅πγμeβγEm−₁a−äeöEx₁≥μ≥äaμa₅yμ₂äExβ≥peβμyE≥fEj₂γ₈πμ₁Ewxyä₁₅≥β₂öeSE2018QEXQEVVaWWRVVaWZ 4

396 o≥₅öE−a−≥ä₅πγμeβγbEγy−μ₁eμ₂äEγμβaμeg₂eγEa−öEβeäe−μEaöσa−äeγE₂−Ef₅π≥βeγäe−μEγe−γ₂−gSE2018QEXQEaRW] 43

395 {y−μ₁eγ₂γE≥fEn₅π≥βeγäe−μEiπEk₅πγμeβγE~γ₂−gE{e₅fRiγγe₈b₅eöE}β₂pepμ₂öeγEaγEzeöπä₂−gE{≥fμE}e₈p₅aμeγSE
2018QEZQEVZ^ 2

394 ipp₅₂äaμ₂≥−γE≥fEn₅π≥βeγäe−μEwβga−₂äEva−≥paβμ₂ä₅eγSE2018QEVZRZa

393 n₂βγμRxβ₂−ä₂p₅eγEu≥öe₅₂−gE₂−Epeμeβ≥ge−e≥πγEm₅eäμβ≥äaμa₅yγ₂γSECatalystsQE2018QE^QEYWY 4 18

392 kaγeE{μπö₂eγE₂−Eva−≥ä₅πγμeβE{y−μ₁eγ₂γEa−öEk₁aβaäμeβ₂zaμ₂≥−bEk₁a₅₅e−geγEa−öEwpp≥βμπ−₂μ₂eγSE
AccountstoftChemicaltResearchQE2018QEZVQEWYZ[RWY[Y 24.3 66

391 {y−μ₁eγ₂γE≥fEneXwYho{pRxμEvkγEk≥βeR{₁e₅₅Eu₂äβ≥γp₁eβeγEf≥βEtaμe−μEn₂−geβpβ₂−μEleμeäμ₂≥−SE2018QE
aVQEV[a]RV]UX 5

390 n₅π≥βeγäe−μEwβga−₂äEva−≥paβμ₂ä₅eγSE2018QE 3

389 ~−₂απeEγ₂zeRöepe−öe−μE−a−≥äaμa₅yγ₂γEβeσea₅eöEaμEμ₁eEγ₂−g₅eEaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öEä₅πγμeβE₅eσe₅SE
2018QEVVZQEVUZ^^RVUZaX 43

388 k₅πγμeβEk≥βeEqγ≥₈eβ₂γ₈Eq−öπäeöEbyEkβyγμa₅Exaä₄₂−gEmffeäμγE₂−Eμ₁eE–pk≥xökMkwN Eu≥₅eäπ₅aβE
va−≥ä₅πγμeβSE2018QEXQEVXWXaRVXWZU 9

387 k₁₂βa₅₂μyE₂−EbaβeEa−öE₅₂ga−öRpβ≥μeäμeöE₈eμa₅E−a−≥ä₅πγμeβγSE2018QEXQEVZUa]W] 11

386 keβ₂π₈M₂₂₂NRö₂βeäμeöEaγγe₈b₅yE≥fEg₅πμaμ₁₂≥−eRäappeöEg≥₅öE−a−≥ä₅πγμeβγEf≥βEγe−γ₂−gEa−öE₂₈ag₂−gE≥fE
a₅₄a₅₂−eEp₁≥γp₁aμaγeR₈eö₂aμeöE₁yöβ≥₅yγ₂γE≥fEaöe−≥γ₂−eEμβ₂p₁≥γp₁aμeSENanoscaleQE2018QEVUQEV][aVRV][a^7.7 41

385 q−μeβä≥−σeβγ₂≥−γE≥fE{μβπäμπβa₅Eqγ≥₈eβγE≥fE–xöiπ^Mxx₁XN^ WPEa−öE–iπaMxx₁XN^ XPEzeσea₅eöEbyEq≥−E
u≥b₂₅₂μyEuaγγE{peäμβ≥₈eμβySE2018QEVWWQEWXVWXRWXVW^ 16

384 xβeä₂γ₂≥−EaμEμ₁eE−a−≥γäa₅ebE≥−Eμ₁eEγμβπäμπβeEa−öEpβ≥peβμyEeσ≥₅πμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγSE2018QEaUQEVYUaRVYW] 14

383 {paμ₂a₅₅yEt≥äa₅₂zeöE{y−μ₁eγ₂γEa−öE{μβπäμπβa₅Ek₁aβaäμeβ₂zaμ₂≥−E≥fEx₅aμ₂−π₈Eva−≥äβyγμa₅γEwbμa₂−eöE
~γ₂−gE~†Et₂g₁μSE2018QEXQEVUXZVRVUXZ[ 8

382 ~−₂απeEm−eβgyE}βa−γfeβE₂−En₅π≥βeγäe₂−Rk≥−₃πgaμeöEiπEva−≥ä₅πγμeβγEteaö₂−gEμ≥EV[URn≥₅öE
ppRk≥−μβaγμ₂−gEx₁≥μ≥₅π₈₂−eγäe−äeSE2018QEaQEZXUXRZXVU 20
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381 ZSE{y−μ₁eγ₂γEa−öEä₁aβaäμeβ₂zaμ₂≥−E≥fEγ₂zeRä≥−μβ≥₅₅eöEaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öEä₅πγμeβγSE2018QEWWVRW[^

380 iEppR}β₂ggeβeöE{y−μ₁eγ₂γE≥fEj₅πeRm₈₂μμ₂−gEiπEva−≥ä₅πγμeβγEa−öE}₁e₂βEtπ₈₂−eγäe−äeEm−₁a−äe₈e−μE
₂−EaEueμa₅₅≥₁yöβ≥ge₅bE{e₅eäμ₂σeEleμeäμ₂≥−E≥fExbWPEμ₁β≥πg₁Etπ₈₂−eγäe−äeEyπe−ä₁₂−gSE2018QEYQE^Y[R^ZW 5

379 p₂g₁₅yEä₁e₈₂₅π₈₂−eγäe−μEγ₂₅σeβE−a−≥ä₅πγμeβγEw₂μ₁EaEöπa₅Eäaμa₅yμ₂äEäe−μeβSE2018QE[QE[ZYaR[ZZZ 12

378 }₁eEwβ₂g₂−E≥fEμ₁eEx₁≥μ≥₅π₈₂−eγäe−äeEm−₁a−äe₈e−μE≥fEo≥₅öRl≥peöE{₂₅σeβEva−≥ä₅πγμeβγbE}₁eE
q₈p≥βμa−äeE≥fEze₅aμ₂σ₂γμ₂äEmffeäμγEa−öEpeμeβ≥−πä₅eaβEo≥₅öR{₂₅σeβEj≥−öγSE2018QEZ]QEaa[ZRaa[a 27

377 qöe−μ₂fy₂−gEμ₁βeeEβ≥πμeγE≥fEμ₁eEγe−γ₂−gE₈eä₁a−₂γ₈Ef≥βEäaγe₂−Rö₂βeäμeöEg≥₅öE−a−≥ä₅πγμeβγSE2018QE
V[aQEXY^RXZZ 1

376 {e₅fRiγγe₈b₅eöEk₁₂βa₅Eo≥₅öE{πpβa₈≥₅eäπ₅eγEw₂μ₁Emff₂ä₂e−μEtaγeβEibγ≥βpμ₂≥−Ef≥βEm−a−μ₂≥γpeä₂f₂äE
zeä≥g−₂μ₂≥−E≥fEkaβ−₂μ₂−eSE2018QEaUQE]W^XR]WaV 19

375 iπM{zNbEμ₁eEäapμa₂−E≥fEμ₁eEgβeaμE−a−≥ä₅πγμeβEγ₁₂pSENanoscaleQE2018QEVUQEVU]Z^RVU^XY 7.7 159

374 z≥₅eE≥fE{₂₅σeβEva−≥ä₅πγμeβγE₂−Eμ₁eEm−₁a−äeöEx₁≥μ≥äaμa₅yμ₂äEiäμ₂σ₂μyE≥fEkeβ₂π₈Ewx₂öeEva−≥paβμ₂ä₅eγSE
2018QEWUV^QEXWWYRXWXV 14

373 }aβgeμ₂−gE≥fEmonzQE†monzWQEa−öEi₄μEbyEm−g₂−eeβeöElπa₅ElβπgEm−äapγπ₅aμeöEueγ≥p≥β≥πγE
{₂₅₂äaRo≥₅öEva−≥ä₅πγμeβγE{e−γ₂μ₂zeγE}a₈≥x₂fe−Rzeγ₂γμa−μEjβeaγμEka−äeβSE2018QEVZQEW[a^RW]VX 20

372 }₁e≥βeμ₂äa₅Epβeö₂äμ₂≥−E≥fEaE−ewEγμab₅eEγμβπäμπβeE≥fEiπW^M{zNWUEä₅πγμeβSE2018QE]UYQE[^R]Z 12

371 ueβäapμ≥pyβ₂₈₂ö₂−eRö₂βeäμeöEg≥₅öE−a−≥ä₅πγμeβγbEaEγπ₂μab₅eEf₅π≥βeγäe−μEpβ≥beEf≥βE₂−μβaäe₅₅π₅aβE
g₅πμaμ₁₂≥−eE₂₈ag₂−gEa−öEγe₅eäμ₂σeEäa−äeβEäe₅₅E₂öe−μ₂f₂äaμ₂≥−SE2018QE[QEX[ZURX[ZY 25

370 w−Eμ₁eE₈eaγπβe₈e−μE≥fEβe₅axaμ₂≥−Eμ₂₈eγE≥fEaä≥πγμ₂äEσ₂bβaμ₂≥−γE₂−E₈eμa₅E−a−≥w₂βeγSEPhysicalt
ChemistrytChemicaltPhysicsQE2018QEWUQEV][^]RV][aX 3.6 19

369 iEzeRexa₈₂−aμ₂≥−E≥fEμ₁eE{y−μ₁eγ₂γE≥fEu≥−≥₅ayeβRxβ≥μeäμeöEk≥EM{kpkpx₁NEva−≥ä₅πγμeβγbE
~−expeäμeöEn≥β₈aμ₂≥−E≥fEaE}₁₂≥₅aμeRxβ≥μeäμeöEk≥MqqNE}XE{πpeβμeμβa₁eöβ≥−SE2018QEZ]QE^V^aR^VaY 7

368 ~βγaä₁eEöeβEx₁≥μ≥₅π₈₂−eγze−zσeβγμˆ⁄β₄π−gE₂−Eo≥₅öRö≥μ₂eβμe−E{₂₅beβRva−≥ä₅πγμeβ−bEje₂μβˆ⁄geE
βe₅aμ₂σ₂γμ₂γä₁eβEmffe₄μeEπ−öE₁eμeβ≥−π₄₅eaβeβEo≥₅öR{₂₅beβRj₂−öπ−ge−SE2018QEVXUQEVUVVYRVUVVa 2

367 oaγRx₁aγeEx₁≥μ≥₅π₈₂−eγäe−äeEa−öEx₁≥μ≥ö₂γγ≥ä₂aμ₂≥−E≥fE{₂₅σeβRkappeöEpexag≥₅öEk₅πγμeβγSE2018QE
VWWQEZ]aaRZ^VU 7

366 naä₂₅eEγy−μ₁eγ₂γEa−öEγ₂zeEöepe−öe−μEσ₂γ₂b₅eE₅₂g₁μEp₁≥μ≥Eäaμa₅yμ₂äEpβ≥peβμ₂eγE≥fEb₂≥Rä≥₈paμ₂b₅eEγ₂₅σeβE
−a−≥ä₅πγμeβγSE2018QEVU]QEW^[RWaY 11

365 z≥₅eE≥fEwβga−₂äEt₂ga−öγEwβ₂e−μaμ₂≥−E≥−Eμ₁eEoe≥₈eμβ₂äa₅Ea−öEwpμ₂äa₅Exβ≥peβμ₂eγE≥fEiπM{kpNSE2018QE
VWWQE[^[YR[^]W 7

364 {μπö₂eöEt≥äa₅₂zeöE{πβfaäeEx₅aγ₈≥−Ezeγ≥−a−äeEmffeäμγE≥fEiπEva−≥paβμ₂ä₅eγE≥−E}₂wWEbyEnl}lE
{₂₈π₅aμ₂≥−γSECatalystsQE2018QE^QEWX[ 4 31
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363 m₅eäμβ≥ä₁e₈₂äa₅EγμπöyE≥fE~†Eeβ≥γ₂≥−E≥fEiπE−a−≥β≥öγEbyEγ₂₅σeβE−a−≥ä₅πγμeβγEMvkγNEa₅₅≥wγEμ₁eE
ä≥−γμβπäμ₂≥−E≥fEaEvkRγe−γ₂μ₂zeöEp₁≥μ≥σ≥₅μa₂äEäe₅₅SE2018QE^QEV[YVRV[Y^ 1

362 ze₅axaμ₂≥−Ely−a₈₂äγE≥fEm₅eäμβ≥−₂äa₅₅yEk≥πp₅eöEiπWUM{k^paNVZR−Rg₅y₈eRiπWUM{k^paNVZE
u≥−≥₅ayeβRxβ≥μeäμeöEk₅πγμeβEl₂₈eβγSE2018QEVWWQEVaWZVRVaWZ^ 7

361 t₂oeM{₂ueâ��Nâ��bEiEvewE{πbγμ₂μπe−μEf≥βEμ₁eE{y−μ₁eγ₂γE≥fEueμa₅₅≥₂öE}₂−Ek₅πγμeβγEfβ≥₈Eueμaγμab₅eE{−MqNE
pa₅₂öeE{≥₅πμ₂≥−γSE2018QEWXQE 4

360 q−≥βga−₂äEva−≥μ₁eβa−≥γμ₂äEx₅aμf≥β₈γEf≥βEzap₂öEa−öEze₅₂ab₅eEu≥₅eäπ₅aβExβ≥f₂₅₂−gE≥fEl₂γeaγeγSE2018QEYWVRY[W

359 t≥wRfβeαπe−äyEp≥₅aβ₂zaμ₂≥−E₂−E₈≥₅eäπ₅aβRγäa₅eE−≥b₅eR₈eμa₅T₈eμa₅R≥x₂öeE−a−≥ä≥₈p≥γ₂μeγSE
NanoscaleQE2018QEVUQEaZ^XRaZaX 7.7 2

358 {μaμeRzeγ≥₅σeöEueμa₅Eva−≥paβμ₂ä₅eEly−a₈₂äγE†₂eweöEμ₁β≥πg₁Eμ₁eEk≥₈b₂−eöEte−γeγE≥fE~₅μβafaγμE
a−öEuag−eμ≥R≥pμ₂äa₅E{peäμβ≥γä≥p₂eγSEAccountstoftChemicaltResearchQE2018QEZVQEVYXXRVYYW 24.3 30

357 iEβeσ₂γ₂μEμ≥Eμ₁eEγμβπäμπβeE≥fEiπM{kpkpx₁NbEaEäπb₂äE−a−≥äβyγμa₅R₅₂₄eEg≥₅öE₄eβ−e₅SENanoscaleQE2018QEVUQEVUXZ]RVUX[Y7.7 7

356 oβee−E{y−μ₁eγ₂γE≥fEn₅π≥βeγäe−μExa₅₅aö₂π₈Eva−≥ä₅πγμeβγSE2018QEVVQE 4

355 {y−μ₁eγ₂γEa−öEä₁aβaäμeβ₂zaμ₂≥−E≥fEγ₂zeRä≥−μβ≥₅₅eöEaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öEä₅πγμeβγSE2018QEXQE 5

354 k≥ββe₅aμ₂≥−E≥fEγμβπäμπβeEw₂μ₁E~†Rσ₂γ₂b₅eEγpeäμβaEbyEσaβy₂−gE{pEä≥₈p≥γ₂μ₂≥−E₂−EiπR{pE−a−≥ä₅πγμeβγSE
2018QEVYaQEU]YXU] 2

353 k≥₅₅₂γ₂≥−Rq−öπäeöEl₂γγ≥ä₂aμ₂≥−E≥fE~−öeäag≥₅öEk₅πγμeβγExβ≥μeäμeöEbyEu₂xeöEt₂ga−öγE–iπMxx₁N’ EM’EeE
k₅QEkgkx₁NSE2018QEXQE[WX]R[WYW 23

352 n₅π≥βeγäe−äeEβeöRγ₁₂fμE≥fEg≥₅öRγ₂₅σeβE−a−≥ä₅πγμeβγEπp≥−E₂−μeβaäμ₂≥−Ew₂μ₁Eäyγμe₂−eEa−öE₂μγE
app₅₂äaμ₂≥−SE2019QEWU[QEa]RVUX 25

351 {μab₂₅₂zaμ₂≥−E≥fEaE−ewE−a−≥ä≥₈p≥γ₂μeEfa₈₂₅yEbyEβeöπäμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγEw₂μ₁E
e₅eäμβ≥−Rβeγeβσ≥₂βEä≥₈p₅exeγSEChemicaltCommunicationsQE2019QEZZQEVUW]]RVUW^U 5.8 4

350 zeäe−μEaöσa−äeγE₂−Eπ₅μβaRγ₈a₅₅Ef₅π≥βeγäe−μEiπE−a−≥ä₅πγμeβγEμ≥waβöE≥−ä≥₅≥g₂äa₅Eβeγeaβä₁SENanoscaleQE
2019QEVVQEV]a[]RV]a^U 7.7 38

349 }π₈≥βE}aβgeμ₂−gE{μβaμeg₂eγE≥fE{₈aβμEn₅π≥βeγäe−μEva−≥paβμ₂ä₅eγEa−öE}₁e₂βEipp₅₂äaμ₂≥−γE₂−Eka−äeβE
l₂ag−≥γ₂γEa−öE}βeaμ₈e−μSE2019QEXVQEeVaUWYUa 94

348 zeσ₂γ₂μ₂−gEμ₁eEä≥−f≥β₈aμ₂≥−a₅EγμaμeE≥fEa₅bπ₈₂−Eä≥−₃πgaμeöEμ≥Eg≥₅öE−a−≥ä₅πγμeβγbEiEγe₅fRaγγe₈b₅yE
paμ₁wayEμ≥Eg₂a−μEγπpeβγμβπäμπβeγEπ−βaσe₅eöSE2019QEVYQEeUWV^a]Z 5

347 m₅eäμβ≥−₂äEγ₁e₅₅γE≥fEaEμπbπ₅aβEiπEä₅πγμeβbEaEäageRäageEγπpeβaμ≥₈₂äE₈≥₅eäπ₅eEbaγeöE≥−Eγp₁eβ₂äa₅E
aβ≥₈aμ₂ä₂μySENanoscaleQE2019QEVVQEVXWW]RVXWXW 7.7 16

346 m₅eäμβ≥äaμa₅yμ₂äEwxyge−Ezeöπäμ₂≥−Ezeaäμ₂≥−E≥σeβEμ₁eEiπWWMt^N[Eva−≥ä₅πγμeβEw₂μ₁Exβ≥₈₂γ₂−gE
iäμ₂σ₂μybEiEln}E{μπöySE2019QEVWXQEW]VV[RW]VWX 12

Citation Report

52



345 m₅eäμβ≥ä₁e₈₂₅π₈₂−eγäe−äeEq₈₈π−≥γe−γ≥βEjaγeöE≥−EiπEva−≥ä₅πγμeβEa−öEpybβ₂ö₂zaμ₂≥−Ek₁a₂−E
zeaäμ₂≥−E{₂g−a₅Ei₈p₅₂f₂äaμ₂≥−Ef≥βE~₅μβaγe−γ₂μ₂σeEleμeäμ₂≥−E≥fEkaβö₂aäE}β≥p≥−₂−EqSE2019QEYQEW]]^RW]^Z 25

344 oe≥₈eμβ₂äa₅Ea−öEm₅eäμβ≥−₂äE{μβπäμπβeQE{μab₂₅₂μyQEa−öEwpμ₂äa₅Eibγ≥βpμ₂≥−E{peäμβaEk≥₈paβ₂γ≥−γE
beμwee−E}₁₂≥₅aμeREa−öEk₁₅≥β₂öeR{μab₂₅₂zeöEo≥₅öEva−≥ä₅πγμeβγSE2019QEVWXQEa]VWRa]WU 1

343 }₁eE{μβπäμπβeRxβ≥peβμyEk≥ββe₅aμ₂≥−γE₂−Eμ₁eEqγ≥₈eβ₂γ₈E≥fEiπEM{zNEva−≥ä₅πγμeβγEbyEle−γ₂μyEnπ−äμ₂≥−a₅E
}₁e≥βyE{μπöySE2019QEVYQEYXUXRYXU^ 4

342 ueμa₅Rq≥−Rq−öπäeöEtπ₈₂−eγäe−äeEm−₁a−äe₈e−μE₂−Exβ≥μe₂−Exβ≥μeäμeöEo≥₅öEk₅πγμeβγSE2019QEVWXQEW^a[aRW^a][ 11
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224 {πpeβaμ≥₈₂äEt₂ga−öRn₂e₅öE{p₅₂μμ₂−gE₂−Et₂gaμeöEo≥₅öEva−≥ä₅πγμeβγSE2020QEZaQE^^[YR^^]U 3

223 {μβπäμπβeEa−öEk₁aβgeEpeμeβ≥ge−e₂μyE₂−Eqγ≥₈eβ₂äEiπMujiNEva−≥ä₅πγμeβγRq−γ₂g₁μγEfβ≥₈Eq≥−Eu≥b₂₅₂μyE
a−öEuaγγE{peäμβ≥₈eμβySE2020QEVWYQEZ^YURZ^Y^ 9

222 iμ≥₈₂γμ₂äE₂−γ₂g₁μE₂−μ≥Eμ₁eEaggβegaμ₂≥−E≥fE–iπWZM{zNV^ αE−a−≥ä₅πγμeβγSE2020QEWQEW^YWRW^ZW 1

221 wbγeβσaμ₂≥−Ea−öEi−a₅yγ₂γE≥fEq−ä≥₁eβe−μE{eä≥−öRpaβ₈≥−₂äEoe−eβaμ₂≥−E₂−Eo≥₅öEva−≥ä₅πγμeβγEw₂μ₁E{₂xE
iμ≥₈γSE2020QEVWYQEVZYYURVZYY] 5

220 i₈y₅aγeRxβ≥μeäμeöEigEva−≥ö≥μγEf≥βE₂−Eσ₂σ≥En₅π≥βeγäe−äeEq₈ag₂−gEa−öEx₁≥μ≥öy−a₈₂äE}₁eβapyE≥fE
}π₈≥βγSE2020QEVZQEXYUZRXYVY 5
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219 z≥₅eE≥fEzege−eβaμ₂≥−E≥fEva−≥ä₅πγμeβγE₂−El₂äμaμ₂−gEμ₁eEx≥weβEk≥−σeβγ₂≥−Emff₂ä₂e−äyE≥fE
ueμa₅Rva−≥ä₅πγμeβR{e−γ₂μ₂zeöE{≥₅aβEke₅₅γSE2020QEVWQEV[Z[[RV[Z]Z 11

218 }w≥Eva−≥₈eμeβR{₂zeöEp₂g₁Rvπä₅eaβ₂μyEp≥₈≥₈eμa₅₅₂äEjβ≥₈₂öeEk₅πγμeβγEMujβNEMuEeEkπQEigNbE
{y−μ₁eγeγQEkβyγμa₅E{μβπäμπβeγQEa−öEmff₂ä₂e−μEiöγ≥βpμ₂≥−Exβ≥peβμ₂eγSE2020QEZaQEaZ]aRaZ^[ 6

217 tayeβeöEö≥πb₅eE₁yöβ≥x₂öeγEγπpp≥βμeöEaμ≥₈₂äa₅₅yEpβeä₂γeEiπ−E−a−≥ä₅πγμeβγEf≥βEa₂βE≥x₂öaμ₂≥−E≥fE
be−zy₅Ea₅ä≥₁≥₅bEmffeäμγE≥fEγ₂zeEa−öEaäμ₂σeEγ₂μeEγμβπäμπβeSE2020QEX^aQEYUaRYWU 7

216 nβ≥₈Eu≥−≥₅ayeβRxβ≥μeäμeöEo≥₅öEk₅πγμeβEμ≥Eu≥−≥₅ayeβRxβ≥μeäμeöEo≥₅öR{π₅f₂öeEk₅πγμeβbEoe≥₈eμβ₂äa₅E
a−öEm₅eäμβ≥−₂äE{μβπäμπβeEmσ≥₅πμ₂≥−γE≥fEiπ{EM{zNEMEeEURVWNSE2020QEZQEV[aUVRV[aVV 1

215 k≥₈b₂−₂−gEμw≥Eaäμ₂σeEγμaμeγE≥fEnewxE₂−Rγ₂μπE₂−E₈≥₅eäπ₅aβEγ₂eσeEμ≥Eöe₅₂σeβEe−₁a−äeöEäaμa₅yμ₂äEaäμ₂σ₂μyE
σ₂aEäβeaμ₂−gEγpeä₂a₅Eä≥−f₂gπβaμ₂≥−Ea−öEγy−eβgySE2020QE^YYQEVZ[VX] 7

214 p₂g₁₅yEmff₂ä₂e−μEm−eβgyE}βa−γfeβEfβ≥₈En₅π≥βeγäe−μEo≥₅öEva−≥ä₅πγμeβγEμ≥Ewβga−₂äErRiggβegaμeγSE
2020QEVWYQEZUUaRZUWU 6

213 wβ₂g₂−E≥fEμ₁eEx₁≥μ≥₅π₈₂−eγäe−äeE≥fEueμa₅Eva−≥ä₅πγμeβγbEnβ≥₈Eueμa₅Rke−μeβeöEm₈₂γγ₂≥−Eμ≥E
t₂ga−öRke−μeβeöEm₈₂γγ₂≥−SE2020QEVUQE 65

212 nπ−äμ₂≥−a₅₂zeöEn₅π≥βeγäe−μEva−≥ö≥μγEf≥βEl₂γäβ₂₈₂−aμ₂≥−E≥fEv₂μβ≥aβ≥₈aμ₂äEk≥₈p≥π−öγSE2020QEXQEW^Y[RW^Z[ 11

211 }₁eβ₈a₅Ek≥−öπäμ₂σ₂μyE≥fEo≥₅öâ��x₁e−y₅eμ₁a−eμ₁₂≥₅EMiπVYYxm}[UNEva−≥aββayγbEiEu≥₅eäπ₅aβEly−a₈₂äγE
{μπöySE2020QEVWYQEXX^aRXXaZ 2

210 n₅π≥β≥ä₁β≥₈₂äEp≥₅y₈eβEf₂₅₈γEä≥−μa₂−₂−gEπ₅μβaγ₈a₅₅Eγ₂₅σeβE−a−≥ä₅πγμeβγSE2020QEXVQEWYZ]UX 1

209 j₂≥γe−γ₂−gEγμβaμeg₂eγEbaγeöE≥−E≥βga−₂äRγäaff≥₅öeöE₈eμa₅E−a−≥ä₅πγμeβγEf≥βEπ₅μβaγe−γ₂μ₂σeEöeμeäμ₂≥−E
≥fEμπ₈≥βE₈aβ₄eβγSE2020QEWVYQEVWU^^[ 17

208 [RizaRWR}₁₂≥R}₁y₈₂−eE{μab₂₅₂zeöEo≥₅öEva−≥ä₅πγμeβγEaγEx₁≥μ≥₅π₈₂−eγäe−μExβ≥beEf≥βExβ≥μe₂−E
leμeäμ₂≥−SE2020QEVUQE 5

207 j₂≥R₂−γp₂βeöEgβee−Ef₅π≥βeγäe−μEg≥₅öR−aβ₂−g₂−E−a−≥ä₅πγμeβγEaγEaEöπa₅Rfπ−äμ₂≥−a₅E≥pμ₂äa₅Epβ≥beEf≥βE
b₂≥R₂₈ag₂−gEa−öE₂−μβaäe₅₅π₅aβEγe−γ₂−gEapp₅₂äaμ₂≥−γSE2020QEZVUQEVYZYV] 6

206 l}xiiRoöEnπ−äμ₂≥−a₅₂zeöE~₅μβaγ₈a₅₅EiπvkγEva−≥₁ybβ₂öγEf≥βEuπ₅μ₂₈≥öa₅Eq₈ag₂−gSE2020QEVZQEWW]RWX^ 6

205 m₅πä₂öaμ₂−gEμ₁eEγμab₂₅₂μyE≥fE₅₂ga−öRpβ≥μeäμeöEiπE−a−≥ä₅πγμeβγEπ−öeβEe₅eäμβ≥ä₁e₈₂äa₅Eβeöπäμ₂≥−E≥fE
kwWSE2020QEWQEV 15

204 m−zy₈eRt₂₄eExβ≥peβμ₂eγE≥fEo≥₅öEk₅πγμeβγEf≥βEj₂≥₈eö₂äa₅Eipp₅₂äaμ₂≥−SE2020QE^QEWVa 18

203 t₂ga−öEe−g₂−eeβ₂−gE≥fE₂₈₈≥b₂₅₂zeöE−a−≥ä₅πγμeβγE≥−EγπβfaäeγbE₅₂ga−öEexä₁a−geEβeaäμ₂≥−γEw₂μ₁E
γπpp≥βμeöEiπMxx₁NjβSENanoscaleQE2020QEVWQEVW^UaRVW^V[ 7.7 8

202 j₂≥ä≥₈paμ₂b₅eEμ₁₂≥₅aμeEpβ≥μeäμeöEä≥ppeβE−a−≥ä₅πγμeβγEf≥βEa−Eeff₂ä₂e−μE₂₈ag₂−gE≥fE₅π−gEäa−äeβEäe₅₅γSE
2020QEWUZQEVVV^YZ 5
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201 }≥waβöEgβee−eβEγy−μ₁eγ₂γE≥fEg≥₅öE−a−≥₈aμeβ₂a₅γbEnβ≥₈Eb₂≥₅≥g₂äa₅Eμ≥Eb₂≥₈₂₈eμ₂äEγy−μ₁eγ₂γSE2021QE
YW[QEWVXZYU 25

200 j₂γ₈πμ₁E−a−≥paβμ₂ä₅eγEa−öE≥xyge−Eσaäa−ä₂eγEγy−eβg₂γμ₂äa₅₅yEaμμ₂βeöE”−W{−wYEw₂μ₁E≥pμ₂₈₂zeöE
σ₂γ₂b₅eR₅₂g₁μRaäμ₂σeEpeβf≥β₈a−äeSE2021QE^UQEVUZYVZ 19

199 {₂−g₅eEg≥₅öE−a−≥ä₅πγμeβEpβ≥beRbaγeöEf₅π≥βeγäe−μEγe−γ≥βEaββayEf≥βE₁eaσyE₈eμa₅E₂≥−Eö₂γäβ₂₈₂−aμ₂≥−SE
2021QEYUZQEVWYWZa 18

198 veaβR₂−fβaβeöEe₅eäμβ≥ge−eβaμeöEä₁e₈₂₅π₈₂−eγäe−äeE≥fEiπWWMg₅πμaμ₁₂≥−eNV^E−a−≥ä₅πγμeβγE₂−E
aαπe≥πγEγ≥₅πμ₂≥−Ea−öE₂μγEa−a₅yμ₂äa₅Eapp₅₂äaμ₂≥−SE2021QE^^UQEVVY^ZV 3

197 }₁eEiπWZM{zNV^Eä₅πγμeβEäaββy₂−gE₂ä≥γa₁eöβa₅Eö≥öeäab≥βaμeEa−öEg₅πμaμ₁₂≥−eE₅₂ga−öγbEiEγpeäμβ≥γä≥p₂äE
σ₂ewSE2021QEVZUQEVUa^X^ 1

196 k≥ββe₅aμ₂≥−γEbeμwee−Eμ₁eEfπ−öa₈e−μa₅γEa−öEapp₅₂äaμ₂≥−γE≥fEπ₅μβaγ₈a₅₅E₈eμa₅E−a−≥ä₅πγμeβγbEzeäe−μE
aöσa−äeγE₂−Eäaμa₅yγ₂γEa−öEb₂≥₈eö₂äa₅Eapp₅₂äaμ₂≥−γSE2021QEX[QEVUVUZX 36

195 k≥−μβ≥₅₅ab₅eEγy−μ₁eγ₂γEa−öEf≥β₈aμ₂≥−E₈eä₁a−₂γ₈EγμπöyE≥fE₁≥₈≥₅epμ₂äEa₅₄y−y₅Rpβ≥μeäμeöEiπE
−a−≥ä₅πγμeβγbEβeäe−μEaöσa−äeγQEgβa−öEä₁a₅₅e−geγQEa−öEgβeaμE≥pp≥βμπ−₂μ₂eγSENanoscaleQE2021QEVXQE[UWR[VY 7.7 6

194 j≥≥γμ₂−gEkwEm₅eäμβ≥ä₁e₈₂äa₅Ezeöπäμ₂≥−Ew₂μ₁Eiμ≥₈₂äa₅₅yExβeä₂γeE{πβfaäeEu≥ö₂f₂äaμ₂≥−E≥−Eo≥₅öE
va−≥ä₅πγμeβγSE2021QE[UQE[XZVR[XZ[ 34

193 m−g₂−eeβ₂−gEn₅π≥βeγäe−μEo≥₅öEva−≥ä₅πγμeβγE~γ₂−gE’a−μ₁aμeRnπ−äμ₂≥−a₅₂zeöEpyöβ≥p₁₂₅₂äEx≥₅y₈eβγbE
}≥waβöEm−₁a−äeöEu≥−≥ö₂γpeβγ₂μyEa−öE{μab₂₅₂μySE2021QEWVQEY][RY^Y 10

192 xβ≥gβeγγE₂−Ee₅eäμβ≥ä₁e₈₂₅π₈₂−eγäe−äeE≥fE−a−≥ä₅πγμeβγbE₁≥wEμ≥E₂₈pβ≥σeEμ₁eEαπa−μπ₈Ey₂e₅öE≥fE
−a−≥ä₅πγμeβγSE2021QEVY[QE^UXR^VZ 3

191 mxp₅≥β₂−gE≥pμ₂äa₅Eγpeäμβ≥γä≥p₂äEμeä₁−₂απeγEa−öE−a−≥₈aμeβ₂a₅γEf≥βEσ₂βπγEöeμeäμ₂≥−SE2021QEW^QE]^R^a 4

190 }≥waβöEiäμ₂σeR{₂μeE}a₂₅≥β₂−gE₂−Epeμeβ≥ge−e≥πγEkaμa₅yγ₂γEbyEiμ≥₈₂äa₅₅yExβeä₂γeEueμa₅Eva−≥ä₅πγμeβγE
w₂μ₁Ekβyγμa₅₅≥gβap₁₂äE{μβπäμπβeγSE2021QEVWVQEZ[]R[Y^ 129

189 mffeäμE≥fEt₂ga−öE≥−Eμ₁eEm₅eäμβ≥−₂äE{μaμeE≥fEo≥₅öE₂−Et₂ga−öRxβ≥μeäμeöEo≥₅öEk₅πγμeβγEm₅πä₂öaμeöEbyE
’RβayEibγ≥βpμ₂≥−E{peäμβ≥γä≥pySE2021QEVWZQEXVYXRXVYa 3

188 t₂ga−öEexä₁a−geEβeaäμ₂≥−γE≥−Eμ₁₂≥₅aμeRpβ≥μeäμeöEg≥₅öE−a−≥ä₅πγμeβγSE2021QEXQEW]VURW]W] 10

187 o≥₅öE−a−≥ä₅πγμeβγEaγEaEo{pEaäμ₂σaμeöE₈₂μ≥ä₁≥−öβ₂a₅Eμaβgeμ₂−gEp₁≥μ≥γe−γ₂μ₂zeβEf≥βEeff₂ä₂e−μE
μβeaμ₈e−μE≥fE₈a₅₂g−a−μEμπ₈≥βγSSE2021QEVVQEWVX^YRWVX^a 5

186 †eβγaμ₂₅eE≥−eRp≥μEγy−μ₁eγ₂γE≥fEg≥₅öE−a−≥ä₅πγμeβγEa−öE−a−≥paβμ₂ä₅eγEπγ₂−gE
XQ[RMö₂pyβ₂ö₂−RWRy₅NRMVQWQYQZNRμeμβaz₂−eSSE2021QEVVQE]UYXR]UZU 3

185 xaβμ₂ä₅eEf≥β₈aμ₂≥−E₈eä₁a−₂γ₈γEγπpp≥βμeöEbyE₂−Eγ₂μπEγy−ä₁β≥μβ≥−E’in{Ea−öE{i’{Eγμπö₂eγbEaEβeσ₂ewE
≥fE₈eμa₅QE₈eμa₅R≥x₂öeQEγe₈₂ä≥−öπäμ≥βEa−öEγe₅eäμeöE≥μ₁eβE−a−≥paβμ₂ä₅eEf≥β₈aμ₂≥−Eβeaäμ₂≥−γSE 7

184 tπ₈₂−eγäe−μEγ₂₅σeβE−a−≥ä₅πγμeβγEöeä≥βaμeöE≥−E”−wEμeμβap≥öγbEaEöeμa₂₅eöEπ−öeβγμa−ö₂−gE≥fEμ₁e₂βE
β≥₅eE₂−Ep₁≥μ≥₅π₈₂−eγäe−äeEfeaμπβeγSE2021QEaQE]UVYR]UW[ 3
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183 uπ₅μ₂fπ−äμ₂≥−a₅Ep₅aγ₈≥−₂äE−a−≥₈aμeβ₂a₅γSE2021QEWa]RXXU 0

182 iE−ewEγμβaμegyEμ≥Eä≥−γμβπäμEg≥₅öE−a−≥ä₅πγμeβRbaγeöE≥pμ₂äa₅Epβ≥beγEπγ₂−gE₅π₈₂−eγäe−äeEβeγ≥−a−äeE
e−eβgyEμβa−γfeβSEChemicaltCommunicationsQE2021QEZ]QEZZYWRZZYZ 5.8 2

181 pyöβ₂öeREa−öE₁a₅₂öeRγπbγμ₂μπμeöEiπMxpNE−a−≥ä₅πγμeβγbEγ₂₈₂₅aβEabγ≥βpμ₂≥−EγpeäμβaEö₂γgπ₂γeEö₂γμ₂−äμE
ge≥₈eμβ₂eγEa−öEe₅eäμβ≥−₂äEγμβπäμπβeγSEPhysicaltChemistrytChemicaltPhysicsQE2021QEWXQEV]W^]RV]Waa 3.6 0

180 }₁eE₅₂ga−öEeffeäμE≥fEaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öE−a−≥ä₅πγμeβγE₂−Eμa₂₅≥β₂−gEäaμa₅yμ₂äEpβ≥peβμ₂eγSENanoscale
QE2021QEVXQEV[^Y]RV[^Za 7.7 7

179 o≥₅öEä₅πγμeβR₅≥aöeöEöe−öβ₂μ₂äE−a−≥γ₂₅₂äabEγ₂−g₅eEpaβμ₂ä₅eE₅π₈₂−eγäe−äeEa−öEäaμa₅yμ₂äEpβ≥peβμ₂eγE₂−Eμ₁eE
bπ₅₄SENanoscaleQE2021QEVXQEa]^^Ra]a] 7.7 2

178 zeäe−μEaöσa−äe₈e−μγE₂−Eä≥₂−ageE₈eμa₅E−a−≥γμβπäμπβeγEa−öEb₂≥Rapp₅₂äaμ₂≥−γSE2021QEWQEVZU]RVZWa 13

177 {y−μ₁eγ₂γEa−öEγ≥₅πμ₂≥−E₂γ≥₈eβ₂zaμ₂≥−E≥fEwaμeβRγ≥₅πb₅eEiπE−a−≥ä₅πγμeβγEpβepaβeöEbyE−πä₅eaβ₂μyE
ä≥−σeβγ₂≥−E≥fE–iπMxx₁Nk₅ k₅SENanoscaleQE2021QEVXQEV[^UaRV[^V] 7.7 0

176 x₅aγ₈≥−γbEπ−μa−g₅₂−gEμ₁eEä₅aγγ₂äa₅QEexpeβ₂₈e−μa₅QEa−öEαπa−μπ₈E₈eä₁a−₂äa₅Eöef₂−₂μ₂≥−γSE2021QE 3

175 u₂xeöRö₂p₁≥γp₁₂−eRpβ≥μeäμeöEä₁₂βa₅Eπ−öeäag≥₅öEä₅πγμeβγEiπMQRlqwxNMRTRTRjqvixNbEeffeäμE≥fEμ₁eE
₁a−öeö−eγγE≥fEjqvixE≥−Eμ₁e₂βEä₁₂β≥pμ₂äa₅Eβeγp≥−γeγSEPhysicaltChemistrytChemicaltPhysicsQE2021QEWXQEV[^Y]RV[^ZY3.6

174 ua₂−Eiσe−πeγE₂−Eo≥₅öEk≥≥βö₂−aμ₂≥−Ek₁e₈₂γμβySE2021QEVWVQE^XVVR^X[X 27

173 xβ≥μe₂−Rpβ≥μeäμeöE₈eμa₅E−a−≥ä₅πγμeβγEaγEö₂ag−≥γμ₂äEa−öEμ₁eβapeπμ₂äEp₅aμf≥β₈γEf≥βEb₂≥₈eö₂äa₅E
app₅₂äaμ₂≥−γSE2021QE 13

172 n₅π≥βeγäe−äeE}πβ−Rw−Ei−μ₂≥x₂öa−μEzeä≥g−₂μ₂≥−EbyEq−μeβfaäeRueö₂aμeöEzaö₂äa₅E}eβ₈₂−aμ₂≥−E≥fE
₅Rkyγμe₂−eRkappeöEo≥₅öEva−≥ä₅πγμeβγSE2021QEYQEXX[URXX[^ 0

171 j≥≥γμ₂−gEkwWEm₅eäμβ≥ä₁e₈₂äa₅Ezeöπäμ₂≥−Ew₂μ₁Eiμ≥₈₂äa₅₅yExβeä₂γeE{πβfaäeEu≥ö₂f₂äaμ₂≥−E≥−Eo≥₅öE
va−≥ä₅πγμeβγSE2021QEVXXQE[YWVR[YW[ 6

170 p₂g₁R“₂e₅öE{y−μ₁eγ₂γE≥fEiqmR}ypeEiπWWM{oNV^Eva−≥ä₅πγμeβγEμ₁β≥πg₁Exβeäπβγ≥βEm−g₂−eeβ₂−gEa−öEqμγE
ppRlepe−öe−μE{₂zeE}βa−γf≥β₈aμ₂≥−SE2021QEVWZQEYU[[RYU][ 5

169 i₈p₁₂p₁₂₅₂äEiπEva−≥ä₅πγμeβγEu≥öπ₅aμeöEbyEuag−eμ₂äEoe₈₂−₂E{πβfaäμa−μγEaγEaEkyγμe₂−eE
k₁e₈≥γe−γ≥βEa−öEa−EuzqEk≥−μβaγμEige−μSE2021QEX]QEXVXURXVX^ 3

168 o≥₅öE−a−≥ä₅πγμeβE₈eö₂aμeöEöe₅₂σeβyE≥fEγ₂zviEμ≥E₂−μaäμEp₅a−μEäe₅₅γEf≥βEeff₂ä₂e−μEge−eE₄−≥ä₄ö≥w−SE 1

167 {πβfaäeE₈≥ö₂f₂äaμ₂≥−E≥fE₈eμa₅E₈aμeβ₂a₅γEf≥βE₁₂g₁Rpeβf≥β₈a−äeEe₅eäμβ≥äaμa₅yμ₂äEäaβb≥−Eö₂≥x₂öeE
βeöπäμ₂≥−SE2021QEYQE^^^RaW[ 21

166 n₅π≥βeγäe−μE{₂₅σeβEva−≥ä₅πγμeβγEm₈beööeöE₂−Epyöβ≥ge₅Euaμβ₂xEa−öEqμγEx≥μe−μ₂a₅E~γeE₂−E
m−σ₂β≥−₈e−μa₅Eu≥−₂μ≥β₂−gSE2021QEVVQEXY]U 1
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165 k₁₂βa₅₂μyE≥fEg≥₅öE−a−≥ä₅πγμeβEaffeäμγE₂μγE₂−μeβaäμ₂≥−Ew₂μ₁Eä≥agπ₅aμ₂≥−Efaäμ≥βE’qqSSE2021QEWWQEVUUXWV 2

164 ueμa₅Rt₂ga−öEq−μeβfaäeEa−öEq−μeβ−a₅E{μβπäμπβeE≥fE~₅μβaγ₈a₅₅E{₂₅σeβEva−≥paβμ₂ä₅eγEMWE−₈NSE2021QEVWZQEZ[YZRZ[Za 3

163 ueä₁a−₂γ₈E≥fExβ≥öπä₂−gEueμa₅₅₂äEva−≥paβμ₂ä₅eγQEw₂μ₁Ea−Em₈p₁aγ₂γE≥−E{₂₅σeβEa−öEo≥₅öE
va−≥paβμ₂ä₅eγQE~γ₂−gEj≥μμ≥₈R~pEueμ₁≥öγSE2021QEW[QE 6

162 nπ−äμ₂≥−a₅₂zeöEiπVZE−a−≥ä₅πγμeβγEaγE₅π₈₂−eγäe−μEpβ≥beγEf≥βEpβ≥μe₂−Eäaβb≥−y₅aμ₂≥−Eöeμeäμ₂≥−SE2021QE
YQE 6

161 xβ≥gβa₈₈ab₅eEueμa₅Eva−≥ä₅πγμeβγEw₂μ₁Eiμ≥₈₂äExβeä₂γ₂≥−SE2021QEXXQEeWUU[ZaV 18

160 x₁≥μ≥₅π₈₂−eγäe−äeE≥fEnπ₅₅yEq−≥βga−₂äEk≥₅₅≥₂öa₅Eo≥₅öEva−≥ä₅πγμeβEa−öE}₁e₂βEua−₂pπ₅aμ₂≥−E~γ₂−gE
{πβfaäeEk₁aβgeEmffeäμγSE2021QEXXQEeWVUVZYa 4

159 o₅πμaμ₁₂≥−eEγμab₂₅₂zeöEgβee−Re₈₂γγ₂≥−Eg≥₅öE−a−≥ä₅πγμeβγEf≥βEγe₅eäμ₂σeEöeμeäμ₂≥−E≥fEä≥ba₅μE₂≥−SE2021QE
WZYQEVVa[W^ 9

158 q−γ₂g₁μE₂−μ≥Eμ₁eE{₂zeEmσ≥₅πμ₂≥−E}βa−γf≥β₈aμ₂≥−Exβ≥äeγγE≥fEμ₁eEfääRjaγeöEiπW^M{zNWUEva−≥ä₅πγμeβSE
2021QEVWZQEVWVYaRVWVZY 5

157 {₂₈₂₅aβEt≥≥₄γQEl₂ffeβe−μEx₁≥μ≥e₅eäμβ≥ä₁e₈₂äa₅Eje₁aσ₂≥βbE~−₂απeEiγpeäμγE≥fE
ueμa₅Rva−≥ä₅πγμeβR{e−γ₂μ₂zeöEm₅eäμβ≥öeγSE2021QE[QEW]VXRW]WZ 6

156 k≥ββe₅aμ₂−gEγμβπäμπβa₅Eβπ₅eγEw₂μ₁Ee₅eäμβ≥−₂äEpβ≥peβμ₂eγE≥fE₅₂ga−öRpβ≥μeäμeöEa₅₅≥yE−a−≥ä₅πγμeβγSE2021QE
VZZQEUWYXUX 1

155 zeäe−μEöeσe₅≥p₈e−μγE≥−Ef₅π≥βeγäe−μE₁ybβ₂öE−a−≥₈aμeβ₂a₅γEf≥βE₈eμa₅E₂≥−γEγe−γ₂−gEa−öEb₂≥₂₈ag₂−gE
app₅₂äaμ₂≥−γbEiEβeσ₂ewSE2021QEXXXQEVVZaZU 29

154 q−μeβfaä₂a₅Em₈beöö₂−gE≥fEtaγeβRua−πfaäμπβeöEn₅π≥β₂−aμeöEo≥₅öEk₅πγμeβγEm−ab₅₂−gE{μab₅eExeβ≥σγ₄₂μeE
{≥₅aβEke₅₅γEw₂μ₁Emff₂ä₂e−äyEwσeβEWYSE2021QEXXQEeWVUVZaU 30

153 t₂ga−öEβe₈≥σa₅E≥fEiπE−a−≥ä₅πγμeβγEbyEμ₁eβ₈a₅Ea−öEe₅eäμβ≥ä₁e₈₂äa₅Eμβeaμ₈e−μγEf≥βEγe₅eäμ₂σeEkwE
e₅eäμβ≥βeöπäμ₂≥−Eμ≥EkwSE2021QEVZZQEUZVVUV 4

152 }₁eEöe−γ₂μyE≥fEγπβfaäeE₅₂ga−öγEβegπ₅aμeγEμ₁eE₅π₈₂−eγäe−äeE≥fEμ₁₂≥₅aμeöEg≥₅öE−a−≥ä₅πγμeβγEa−öEμ₁e₂βE
₈eμa₅E₂≥−Eβeγp≥−γeSEChinesetChemicaltLettersQE2021QEXWQEWXaURWXaY 8.1 4

151 iEä≥₈paβaμ₂σeEγμπöyE≥fEγμβπäμπβa₅QEe₅eäμβ≥−₂äQEa−öE≥pμ₂äa₅Epβ≥peβμ₂eγE≥fEμ₁₂≥₅aμeöEg≥₅öEä₅πγμeβγEw₂μ₁E
₂ä≥γa₁eöβa₅EσγEfaäeRäe−μeβeöEäπb₂äEä≥βeγSE2021QEVZZQEUaYXUY 1

150 ~₅μβafaγμEβe₅axaμ₂≥−Eöy−a₈₂äγE≥fEiπM{kpNE₈≥−≥₅ayeβRpβ≥μeäμeöEä₅πγμeβγEβeγ≥₅σeöEbyE
μw≥Rö₂₈e−γ₂≥−a₅Ee₅eäμβ≥−₂äEγpeäμβ≥γä≥pySE2021QEVZZQEVWYXUX 0

149 x₁yγ₂äa₅Ewβ₂g₂−E≥fElπa₅Rm₈₂γγ₂≥−E≥fEiπRigEj₂₈eμa₅₅₂äEva−≥ä₅πγμeβγSE2021QEaQE]Z[aaX 1

148 mσ≥₅πμ₂≥−E≥fEm₅eäμβ≥−₂äE{μβπäμπβeE≥fEkπb≥₂öE}₁₂≥₅aμeRu≥−≥₅ayeβRxβ≥μeäμeöEo≥₅öEva−≥äβyγμa₅γSE2021QE
VWZQEWU[]URWU[]Z 1
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147 m−g₂−eeβ₂−gEueμa₅Eva−≥ä₅πγμeβγEf≥βE}aβgeμeöE}₁eβapeπμ₂äγbEnβ≥₈E}aβgeμ₂−gE{μβaμeg₂eγEμ≥E
}₁eβapeπμ₂äEipp₅₂äaμ₂≥−γSEWVUZ[[W 11

146 zeäe−μEaöσa−äeγE₂−Eγe−γ₂−gEapp₅₂äaμ₂≥−γE≥fE₈eμa₅E−a−≥paβμ₂ä₅eT₈eμa₅â��≥βga−₂äEfβa₈ew≥β₄E
ä≥₈p≥γ₂μeγSE2021QEVYXQEVV[XaZ 9

145 o≥₅öE−a−≥ä₅πγμeβγbEi−Eπ₅μβaγ₈a₅₅Ep₅aμf≥β₈Ef≥βE₈π₅μ₂faäeμeöEapp₅₂äaμ₂≥−γSE2021QEWXYQEVWW[WX 4

144 uπ₅μ₂R≥pμ₂äa₅Eγ₂g−a₅Eä₁a−−e₅Eg≥₅öE−a−≥ä₅πγμeβγEa−öEμ₁e₂βEapp₅₂äaμ₂≥−E₂−E₁eaσyE₈eμa₅E₂≥−γEγe−γ₂−gE
aββayγSE2021QEaQEW^XXRW^Xa 3

143 ~γ₂−gEkπWPE₂≥−γEaγEaEöeμeäμ₂≥−E₈aμeβ₂a₅Eμ≥Eσeβ₂fyEμ₁eEγy−μ₁eγ₂γE₈eä₁a−₂γ₈E≥fEiπE−a−≥ä₅πγμeβγE
₈eö₂aμeöEbyEw≥≥₅E₄eβaμ₂−Ea−öEγ₂₅₄Ef₂bβ≥₂−Eβeγ₂₅₂e−äeE−eμw≥β₄SEUUYUZV]ZWVa^a]] 0

142 m₅eäμβ≥ge−eβaμeöEä₁e₈₂₅π₈₂−eγäe−äeE≥fE₅π₈₂−≥₅E≥−EaEg≥₅öE−a−≥ä₅πγμeβRgβap₁e−eRvaf₂≥−E
ä≥₈p≥γ₂μeR₈≥ö₂f₂eöEe₅eäμβ≥öeE₂−E−eπμβa₅Eaαπe≥πγEγ≥₅πμ₂≥−SE2021QE^^VQEVVYaY] 0

141 iEu₂−₂Ezeσ₂ewE≥−E{πβfaäeEm−₁a−äeöEza₈a−E{äaμμeβ₂−gEbaγeöEva−≥ä₅πγμeβγEf≥βE{e−γ₂−gEa−öEq₈ag₂−gE
ipp₅₂äaμ₂≥−γSE2021QEV]QE 1

140 iEγμπöyE≥fEμ₁eE₂−μeβaäμ₂≥−E≥fEäaμ₂≥−₂äEöyeγEw₂μ₁Eg≥₅öE−a−≥γμβπäμπβeγSSE2021QEVVQEV][aYRV]]UX 1

139 mffeäμγE≥fE₅₂ga−öγE≥−EMöeRNe−₁a−äe₈e−μE≥fEp₅aγ₈≥−₂äEexä₂μaμ₂≥−γE≥fEγ₂₅σeβQEg≥₅öEa−öEb₂₈eμa₅₅₂äE
−a−≥ä₅πγμeβγbE}lRln}P}jEäa₅äπ₅aμ₂≥−γSEPhysicaltChemistrytChemicaltPhysicsQE2021QEWXQEV]aWaRV]aX^ 3.6 3

138 k≥−μβ≥₅₅ab₅eEγy−μ₁eγ₂γEa−öEe₅eäμβ≥äaμa₅yμ₂äEapp₅₂äaμ₂≥−γE≥fEaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öE−a−≥ä₅πγμeβγSE 3

137 t₂ga−öEleγ₂g−E₂−Et₂ga−öRxβ≥μeäμeöEo≥₅öEva−≥ä₅πγμeβγSE2021QEV]QEeWUUYX^V 32

136 n₅π≥βeγäe−μE−a−≥ä≥₈p≥γ₂μeγEbaγeöE≥−Eg≥₅öE−a−≥ä₅πγμeβγEf≥βE₈eμa₅E₂≥−Eöeμeäμ₂≥−Ea−öEw₁₂μeE₅₂g₁μE
e₈₂μμ₂−gEö₂≥öeγSENanoscaleQE2021QEVXQEYVYURYVZU 7.7 16

135 kaö₈₂π₈Ea−öEueβäπβySE2021QEV^[RVa[

134 leγ₂g−E≥fEaEf₅π≥βeγäe−μEa−öEä₅₂ä₄ab₅eEigX^M{zvXNWYE−a−≥ä₅πγμeβEp₅aμf≥β₈bEγy−μ₁eγ₂γQE₈≥öe₅₂−gEa−öE
γe₅fRaγγe₈b₅₂−gSE2021QEXQEWaY^RWa[U 0

133 xβeö₂äμ₂−gE₅₂ga−öEβe₈≥σa₅Ee−eβgeμ₂äγE₂−Eμ₁₂≥₅aμeRpβ≥μeäμeöE−a−≥ä₅πγμeβγEfβ≥₈E₈≥₅eäπ₅aβEä≥₈p₅exeγSE
NanoscaleQE2021QEVXQEWUXYRWUYX 7.7 4

132 j₂≥₈eö₂äa₅Eipp₅₂äaμ₂≥−γE≥fEi−₂γ≥μβ≥p₂äEo≥₅öEva−≥paβμ₂ä₅eγSE2017QEXaaRYW[ 3

131 leγ₂g−₂−gEk₁aβgeRiγγ₂γμeöEpyöβ≥ge−Ej≥−öeöE{πpβa₈≥₅eäπ₅aβEoe₅aμ≥βγSE2015QEVUVRVXV 4

130 va−≥f₂e₅öSE2017QEVRVWX 2
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129 {μab₂₅₂zeβγRueö₂aμeöEva−≥paβμ₂ä₅eγE{y−μ₁eγeγSE2017QEWVVRXV[ 3

128 ~₅μβaγμab₅eEpyöβ≥p₁₂₅₂äEo≥₅öEva−≥ä₅πγμeβγExβ≥μeäμeöEbyE{π₅f≥−₂äE}₁₂≥₅aμeEt₂ga−öγSE2021QEVWZQEY^aRYa] 2

127 q≥ö₂−eEaäμ₂σaμ₂≥−bEaEge−eβa₅E₈eμ₁≥öEf≥βEäaμa₅yμ₂äEe−₁a−äe₈e−μE≥fEμ₁₂≥₅aμeE₈≥−≥₅ayeβRpβ≥μeäμeöE
₈eμa₅Eä₅πγμeβγSENanoscaleQE2020QEVWQEVWUW]RVWUX] 7.7 3

126 zeäe−μEpβ≥gβeγγE₂−Eμ₁eEγy−μ₁eγ₂γE≥fE₅π₈₂−eγäe−μEä≥ppeβEä₅πγμeβγSE2016QEYQEVVXRVW^ 8

125 iμ≥₈₂äa₅₅yEpβeä₂γeEä₅πγμeβγE≥fEg≥₅öEa−öEγ₂₅σeβbEiE−ewEä₅aγγE≥fE−≥−₅₂−eaβE≥pμ₂äa₅E−a−≥₈aμeβ₂a₅γSEVQEVUUV 5

124 m−äapγπ₅aμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγbEγμab₂₅₂zaμ₂≥−Ea−öE₈≥βeSENanoscaleQE2021QEVXQEV]VaaRV]WV] 7.7 5

123 {y−μ₁eγ₂γE≥fE₈eμa₅E−a−≥ä₅πγμeβγEa−öEμ₁e₂βEapp₅₂äaμ₂≥−E₂−EpgE₂≥−γEöeμeäμ₂≥−bEiEβeσ₂ewSE2021QEYWYQEVW]Z[Z 5

122 {≥₅σe−μRq−öπäeöE{e₅fRiγγe₈b₅yE≥fEk≥ppeβEva−≥ä₅πγμeβγEf≥βEW₁₂μeEt₂g₁μEm₈₂μμ₂−gEl₂≥öeγSE2021QEYQEVUaVVRVUaWU 4

121 {e−γ₂μ₂σeEa−öE{μab₅eE}₁eβ₈≥₈eμeβEjaγeöE≥−Eμ₁eEt≥−gEn₅π≥βeγäe−äeEt₂feμ₂₈eE≥fEiπEva−≥ä₅πγμeβγEf≥βE
u₂μ≥ä₁≥−öβ₂aSE2021QEaXQEVZU]WRVZU]a 2

120 xβepaβaμ₂≥−E≥fEb₅πeE₅π₈₂−eγäe−äeEg≥₅öEαπa−μπ₈Eö≥μγEπγ₂−gE₅aγeβEab₅aμ₂≥−E₂−Eaβ≥₈aμ₂äEγ≥₅σe−μγSE
2021QEVVQEW]]a 0

119 {₂₅σeβEva−≥paβμ₂ä₅eRueö₂aμeöE{y−μ₁eγ₂γE≥fEn₅π≥βeγäe−μE}₁₂≥₅aμeöEo≥₅öEva−≥ä₅πγμeβγSE2021QEVVQE

118 s₂−eμ₂äa₅₅yEä≥−μβ≥₅₅eöEγy−μ₁eγ₂γE≥fEaμ≥₈₂äa₅₅yEpβeä₂γeEigE−a−≥ä₅πγμeβγEf≥βEμ₁eEäaμa₅yμ₂äEβeöπäμ₂≥−E≥fE
YR−₂μβ≥p₁e−≥₅SE2021QEW^QEV]V[RV]WZ 1

117 ipp₅₂äaμ₂≥−E≥fEgβa−öEπ−₂f₂eöE₈≥öe₅Ea−öEβ₂−gE₈≥öe₅E₂−Eπ−öeβγμa−ö₂−gEμ₁eE₂γ≥₈eβ₂äEγμβπäμπβeγE≥fE
iπW^M{zNWUE−a−≥ä₅πγμeβγSE2021QE]^ZQEVXaVXX 0

116 {μβπäμπβa₅Eeσ≥₅πμ₂≥−E≥fEg₅πμaμ₁₂≥−aμeRpβ≥μeäμeöEg≥₅öEä₅πγμeβγEγμπö₂eöEbyE₈ea−γE≥fEVa]EiπE
uˆ¶γγbaπeβEγpeäμβ≥γä≥pySE2012QEaVRa^

115 xβeä₂γe₅yEk≥−μβ≥₅₅eöEueμa₅Eva−≥ä₅πγμeβγSE2013QEWVRW^

114 }≥waβöEμ₁eEkβeaμ₂≥−E≥fE{μab₅eQEnπ−äμ₂≥−a₅₂zeöEva−≥₈aμeβ₂a₅γSE2013QE]QEiUU[W 1

113 q−μβ≥öπäμ₂≥−Ea−öEbaä₄gβ≥π−öSE2015QEXRZV

112 j≥≥γμ₂−gEμ₁eEx₁≥μ≥₅π₈₂−eγäe−μExβ≥peβμ₂eγE≥fExβ≥μe₂−R{μab₂₅₂zeöEo≥₅öEva−≥ä₅πγμeβγEμ₁β≥πg₁Exβ≥μe₂−E
m−g₂−eeβ₂−gSE2021QEWVQEaXY]RaXZX 3
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111 n₅π≥βeγäe−μEueμa₅Eva−≥ä₅πγμeβγEf≥βEj₂≥₂₈ag₂−gSE2020QEa]RVW^

110 iμ≥₈₂äa₅₅yExβeä₂γeEva−≥ä₅πγμeβγEaγEm₅eäμβ≥äaμa₅yγμγSE2020QEXaR[^ 2

109 {y−μ₁eμ₂äEipp₅₂äaμ₂≥−γE≥fEo≥₅öEva−≥paβμ₂ä₅eγE₂−Ezeγeaβä₁Eiöσa−äe₈e−μE≥fEm₅eäμβ≥ä₁e₈₂äa₅E
q₈₈π−≥γe−γ≥βγSE2020QEVZQEVZVRV[]

108 ~−öeβγμa−ö₂−gEμ₁eE{₂−g₅eEiμ≥₈El≥p₂−gEmffeäμγE₂−Ewxyge−Ezeöπäμ₂≥−Ew₂μ₁Eiμ≥₈₂äa₅₅yExβeä₂γeEueμa₅E
va−≥ä₅πγμeβγSE 2

107 ueμa₅Eva−≥ä₅πγμeβγEaγE{₂g−a₅E}βa−γöπä₂−gEm₅e₈e−μSE2020QEVU]RVYW

106 {äβee−₂−gE≥fEγy−μ₁eμ₂äEäa−−ab₂−≥₂öγE₂−E₁eβba₅E₈₂xμπβeγEπγ₂−gEVRö≥öeäa−eμ₁₂≥₅Rg≥₅öE−a−≥ä₅πγμeβγSE
2022QEXZXQEVXVVZV 0

105 neββ≥äe−eR₈≥ö₂f₂eöEöe−öβ₂₈eβγEaγEγπpp≥βμE≥fEä≥ppeβE−a−≥paβμ₂ä₅eγbEeσa₅πaμ₂≥−E≥fEμ₁eEäaμa₅yμ₂äE
aäμ₂σ₂μyEf≥βEμ₁eEöeä≥₈p≥γ₂μ₂≥−E≥fEa₈₈≥−₂π₈Epeβä₁₅≥βaμeSE2022QEWXQEVUU[XV 0

104 k₅πγμeβγEf≥βEkwEWEiäμ₂σaμ₂≥−Ea−öEk≥−σeβγ₂≥−SE2021QEXYaRX]Y

103 x≥βp₁yβ₂−Ex₁≥μ≥abγ≥βpμ₂≥−Ea−öEn₅π≥βeγäe−äeE†aβ₂aμ₂≥−Ew₂μ₁Eiöγ≥βpμ₂σeEt≥aö₂−gE≥−Eo≥₅öE
va−≥paβμ₂ä₅eγSE2021QEaQE]]]UYV 3

102 n₅π≥βeγäe−äeâ��x₁≥γp₁≥βeγäe−äeEua−₂pπ₅aμ₂≥−Ea−öEiμ≥₈Exβ≥beEwbγeβσaμ₂≥−E≥fEnπ₅₅yEq−≥βga−₂äE{₂₅σeβE
yπa−μπ₈Ek₅πγμeβγbEq₈₂μaμ₂−gEfβ≥₈Ea−öEje₁aσ₂−gEbey≥−öEwβga−₂äEp≥γμγSEWVUV[XW 0

101 t₂g₁μRpaμμeβ−eöEf₅π≥βeγäe−μEg≥₅öE−a−≥ä₅πγμeβγE₂−Ep≥₅yäaβb≥−aμeEf₂₅₈γSE2021QEVVQEYUVZ 0

100 {μπö₂eγE≥−E}₁₂≥₅Emμä₁₂−gE≥fEo≥₅öEbyE~γ₂−gEykuRlE{e−γ≥βEaγEμ₁eE{aäβ₂f₂ä₂a₅Exβ≥beSE2021QE 1

99 pyöβ≥p₁≥b₂ä₂μyE≥fE{e₅fRiγγe₈b₅eöEu≥−≥₅ayeβγE≥fEi₅₄a−eγbEn₅π≥β₂−aμ₂≥−QEle−γ₂μyQEz≥πg₁−eγγQEa−öE
te−−aβöRr≥−eγEkπμ≥ffγSE2021QEX]QEVX^Y[RVX^Z^ 1

98 mσa₅πaμ₂−gEμ₁eEp≥μe−μ₂a₅E≥fEä₁₂μ₂−EexμβaäμeöEfβ≥₈Eγ₁β₂₈pEγ₁e₅₅EwaγμeγEaγEγπpp≥βμE₈aμeβ₂a₅E≥fEg≥₅öE
−a−≥ä₅πγμeβγEMiπvkγNEf≥βEäaμa₅yγ₂γSE2021QEVVaWQEUVWUXW

97 WaμeβRl₂γpeβγ₂b₅eEo≥₅öEva−≥ä₅πγμeβγbE{y−μ₁eγ₂γE{μβaμeg₂eγQEwpμ₂äa₅Exβ≥peβμ₂eγQEa−öEj₂≥₅≥g₂äa₅E
ipp₅₂äaμ₂≥−γSE2021QEeWUWVUX]X[ 0

96 iEln}EγμπöyE≥fEe₅eäμβ≥−₂äQEσ₂bβaμ₂≥−a₅Ea−öE≥pμ₂äa₅Epβ≥peβμ₂eγE≥fEg≥₅öEä₅πγμeβγSE2022QEZYQEV 0

95 i−μ₂Räa−äeβEeffeäμE≥fE₈e₅₂μμ₂−RiπWZMupiNV^Eä≥₈p₅exeγE≥−E₁π₈a−Eäeβσ₂äa₅Eäa−äeβEpetaEäe₅₅γSE2022QE
[^QEVUXU]^ 0

94 {e−γ₂μ₂σeEöeμeβ₈₂−aμ₂≥−E≥fEμ≥bβa₈yä₂−Eπγ₂−gE₁≥₈≥äyγμ₂−eEäappeöEg≥₅öE−a−≥ä₅πγμeβγEaγEpβ≥beEbyE
γeä≥−öR≥βöeβEγäaμμeβ₂−gSSE2022QEW]UQEVWU^YU 1
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93 o₅πμaμ₁₂≥−eEäappeöEg≥₅öE−a−≥ä₅πγμeβγRbaγeöEf₅π≥βeγäe−äeEpβ≥beEf≥βE₁₂g₁₅yEγe−γ₂μ₂σeEa−öEγe₅eäμ₂σeE
öeμeäμ₂≥−E≥fEμβa−γfeββ₂−E₂−Eγeβπ₈SE2022QEV]ZQEVU]V[X 1

92 }w≥Rx₁≥μ≥−En₅π≥βeγäe−μEva−≥₈aμeβ₂a₅γEa−öE}₁e₂βEipp₅₂äaμ₂≥−γE₂−Ej₂≥₈eö₂ä₂−eSSE2021QEV]QEZUaRZW^ 11

91 q−γ₂g₁μγE₂−μ≥Eμ₁eEq₈paäμE≥fEo≥₅öEva−≥ä₅πγμeβγEiπ{oE≥−Epπ₈a−Eu₂äβ≥g₅₂aSSE2022QE 1

90 }₁eEwaσe₅e−gμ₁Röepe−öe−μE−≥−R₅₂−eaβEabγ≥βpμ₂≥−Ea−öEβefβaäμ₂≥−E≥fEiπEa−öEiπE
₈≥−≥₅ayeβRpβ≥μeäμeöEä₅πγμeβγSSENanoscaleQE2022QE 7.7 1

89 oβee−Eγy−μ₁eγ₂γE≥fEpβegaba₅₂−Rγμab₂₅₂zeöEg≥₅öE−a−≥ä₅πγμeβγEa−öEμ₁e₂βEapp₅₂äaμ₂≥−γE₂−Eγe−γ₂−gEa−öE
öβπgEβe₅eaγeSSE2022QEeWVUUYW[ 1

88 ~₅μβaγ₈a₅₅Ef₅π≥βeγäe−μE−a−≥₈aμeβ₂a₅γEf≥βEγe−γ₂−gEa−öEb₂≥₂₈ag₂−gEapp₅₂äaμ₂≥−γSE2022QEZXVRZ]U

87 m−zy₈aμ₂äEö₂geγμ₂≥−E≥fE₅π₈₂−eγäe−μEa₅bπ₈₂−Rγμab₂₅₂zeöEg≥₅öE−a−≥ä₅πγμeβγEπ−öeβEa−aeβ≥b₂äE
ä≥−ö₂μ₂≥−γbEä₅πeγEμ≥Eμ₁eEαπe−ä₁₂−gE₈eä₁a−₂γ₈SE 0

86 mσ₂öe−äeEf≥βEγμeβe≥e₅eäμβ≥−₂äEeffeäμγE₂−E₅₂ga−öEexä₁a−geEβeaäμ₂≥−γE≥−EiπE−a−≥ä₅πγμeβγSSENanoscaleQE
2022QE 7.7 0

85 k≥−öπäμ₂σeEg≥₅öE−a−≥paβμ₂ä₅eEaγγe₈b₅yE₅₂−₄eöEμ₁β≥πg₁E₂−μeβaäμ₂≥−γEbeμwee−Eμ₁eEβaö₂äa₅Eäaμ₂≥−γE≥fE
eμ₁y₅e−eREa−öEpβ≥py₅e−eRXQYRö₂≥xyμ₁₂≥p₁e−eE₈₂xeöEμeμβa₈eβEμ₁₂≥₅aμeSE

84 }π−₂−gEaμ≥₈₂äa₅₅yEpβeä₂γeE₈eμa₅E−a−≥ä₅πγμeβE₈eö₂aμeöEp₁≥μ≥e₅eäμβ≥äaμa₅yγ₂γEσ₂aEaE−≥−Rä≥−₃πgaμeöE
p≥₅y₈eβSE 6

83 iμ≥₈₂äa₅₅yEpβeä₂γeEf₅π≥βeγäe−μE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEWU]RWYW 0

82 ~−öeβγμa−ö₂−gE−aγäe−μEp₅aγ₈≥−γEa−öE₈eμa₅₅₂äEb≥−ö₂−gE₂−Eaμ≥₈₂äa₅₅yEpβeä₂γeEg≥₅öE−a−≥ä₅πγμeβγSSE
2022QEVXQEVaWZRVaXW 0

81 {πβfaäμa−μEγμab₂₅₂zeöEg≥₅öE−a−≥₈aμeβ₂a₅γEf≥βEe−σ₂β≥−₈e−μa₅Eγe−γ₂−gEapp₅₂äaμ₂≥−γEREiEβeσ₂ewSSE2021QE
WU^QEVVW[YY 6

80 uaγγE{peäμβ≥₈eμβyE≥fEiπMYRbπμy₅be−ze−eμ₁₂≥₅aμeNEva−≥ä₅πγμeβγE~γ₂−gE{πpeβä≥−öπäμ₂−gE}π−−e₅E
rπ−äμ₂≥−Ekβy≥öeμeäμ₂≥−Ezeσea₅γEl₂γμ₂−äμEueμaγμab₅eEnβag₈e−μaμ₂≥−SSE2022QE 0

79 }w≥Rx₁≥μ≥−E}₂₈eRoaμeöEq−E†₂σ≥Eq₈ag₂−gE≥fEl₂₁yöβ≥₅₂p≥₂äRiä₂öRleä≥βaμeöEo≥₅öEva−≥ä₅πγμeβγSSE2021QE
VYQE 1

78 zeäe−μExβ≥gβeγγE≥−E~₅μβaR{₈a₅₅Eva−≥γμβπäμπβeEuaμeβ₂a₅γEaγEn₅π≥βeγäe−μEva−≥γe−γ≥βγEf≥βE
u≥−₂μ≥β₂−gE≥fE†aβ₂≥πγEu≥₅eäπ₅eγE₂−Em−σ₂β≥−₈e−μa₅E{a₈p₅eγSE

77 {πppβeγγ₂≥−E≥fEp₁≥γp₁₂−eRpβ≥μeäμeöEiπaEä₅πγμeβEagg₅≥₈eβaμ₂≥−E≥−E{β}₂wXEpaβμ₂ä₅eγEπγ₂−gEaE
ä₁β≥₈₂π₈E₁yöβ≥x₂öeE₅ayeβSE 0

76 zap₂öEXlELz≥₅₅R~pLE≥fEoaγRx₁aγeE{₈a₅₅R{₂zeöEx₅a−aβEo≥₅öEk₅πγμeβγEa−öEze₅aμ₂σeEiff₂−₂μyEa−öE
i₅₂e−aμ₂≥−Ef≥βEugEa−öEoebEiEln}E{μπöyE≥fEuggeaπ−EMveVRVWNEk₅πγμeβγSE
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75 m−g₂−eeβ₂−gEiπEva−≥ä₅πγμeβγEf≥βEze₅ayEtπ₈₂−eγäe−äeEm−₁a−äe₈e−μEw₂μ₁Eiggβegaμ₂≥−Rq−öπäeöE
m₈₂γγ₂≥−SSE2022QEVWQE 1

74 {y−μ₁eγ₂γE≥fE₁₂g₁₅yEγμab₅eE₅π₈₂−eγäe−μEγ₂₅σeβE−a−≥ä₅πγμeβγE₂−E₈eμa₅â��≥βga−₂äEfβa₈ew≥β₄Ef≥βE
₁e₂g₁μe−eöEa−μ₂baäμeβ₂a₅Eaäμ₂σ₂μySE2022QEVW^QEV 0

73 iEzeσ₂ewE≥fE{μaμeE≥fEμ₁eEiβμE₂−Ex₁≥γp₁₂−eEt₂gaμeöEo≥₅öEk₅πγμeβγEa−öEipp₅₂äaμ₂≥−E₂−Ekaμa₅yγ₂γSSE2022QEeWVUZ[aW 4

72 ka−Eueμa₅γEwμ₁eβEμ₁a−EiπEbeE~γeöEf≥βEtaβgeEiβeaEmxf≥₅₂aμ₂≥−E≥fEu≥{EWEu≥−≥₅ayeβγgSEWWUUVU[ 0

71 u≥₅eäπ₅aβEly−a₈₂äγEk₁aβaäμeβ₂zaμ₂≥−E≥fEzaö₂≥γe−γ₂μ₂z₂−gEk≥aμeöEo≥₅öEva−≥paβμ₂ä₅eγE₂−Eiαπe≥πγE
m−σ₂β≥−₈e−μSSE2022QE

70 o≥₅öEva−≥ä₅πγμeβγbEq₈ag₂−gQE}₁eβapyQEa−öE}₁eβa−≥γμ₂äEz≥₅eγE₂−Ej₂≥₈eö₂äa₅Eipp₅₂äaμ₂≥−γSSE2021QE 10

69 zefeβe−äeγSE2021QEXV]RXZ^

68 k≥−μβ≥₅₅₂−gEμ₁eEk₁e₈₂γμβyE≥fEva−≥ä₅πγμeβγbEnβ≥₈Eiμ≥₈₂äExβeä₂γ₂≥−Eμ≥Ek≥−μβ≥₅₅eöEiγγe₈b₅ySSE2021QE
VWQE 0

67 –v₂XU{V[MxmμXNVV bEa−E≥pe−Rγ₁e₅₅E−₂ä₄e₅Eγπ₅f₂öeE−a−≥ä₅πγμeβEw₂μ₁EaEâ��₈eμa₅R₅₂₄eâ��Eä≥βeSE 1

66 k≥−f₂−e₈e−μE≥fEtπ₈₂−eγäe−μEoπeγμγE₂−Eueμa₅Rwβga−₂äEnβa₈ew≥β₄γbE~−öeβγμa−ö₂−gExaμ₁wayγEfβ≥₈E
{y−μ₁eγ₂γEa−öEuπ₅μ₂₈≥öa₅Ek₁aβaäμeβ₂zaμ₂≥−Eμ≥Ex≥μe−μ₂a₅Eipp₅₂äaμ₂≥−γE≥fEtohuwnE{yγμe₈γSSE2022QE 18

65 q−μeβaäμ₂≥−Eueä₁a−₂γ₈γEa−öEq−μeβfaäeEk≥−f₂gπβaμ₂≥−E≥fEkyγμe₂−eEiöγ≥βbeöE≥−Eo≥₅öQE{₂₅σeβQEa−öE
k≥ppeβEva−≥paβμ₂ä₅eγSSE2022QE 0

64 zeäe−μEpβ≥gβeγγE≥fE₈eμa₅E−a−≥ä₅πγμeβγE₂−Ee₅eäμβ≥ä₁e₈₂₅π₈₂−eγäe−äeSSE2022QE 2

63 }₁eEβeä≥g−₂μ₂≥−E≥fEaβ₂γμ≥₅≥ä₁₂äEaä₂öEqEbaγeöE≥−Ef₅π≥βeγäe−äeEαπe−ä₁₂−gE≥fEb≥σ₂−eEγeβπ₈E
a₅bπ₈₂−Rγμab₂₅₂zeöEg≥₅öE−a−≥ä₅πγμeβγSSE2022QE 1

62 p₂g₁Rxeβf≥β₈a−äeEt₂ga−öRxβ≥μeäμeöEueμa₅Eva−≥ä₅πγμeβEkaμa₅yγμγEf≥βEkwWEk≥−σeβγ₂≥−Eμ₁β≥πg₁Eμ₁eE
mxp≥γπβeE≥fE~−öeβä≥≥βö₂−aμeöE{₂μeγSECatalystsQE2022QEVWQEZUZ 4 0

61 m₈eβg₂−gE{μβaμeg₂eγE₂−Em−₁a−ä₂−gE{₂−g₅eμEwxyge−Eoe−eβaμ₂≥−E≥fEva−≥Rx₁≥μ≥γe−γ₂μ₂zeβγE}≥waβöE
iöσa−äeöEx₁≥μ≥μ₁eβapySSENano-MicrotLettersQE2022QEVYQEVWX 19.5 7

60 x≥₅y₁eöβa₅Eγ₂₅σeβEä₅πγμeβγEaγEγ₂−g₅eE₈≥₅eäπ₅eEa₈₈≥−₂aEγe−γ≥βEbaγeöE≥−Eä₁aβgeEμβa−γfeβR₂−öπäeöE
p₅aγ₈≥−Ee−₁a−äe₈e−μSEChinesetPhysicstBQE 1.2

59
i₈₂−≥R₈≥ö₂f₂eöRγ₂₅₂äaRä≥aμeöEgaö≥₅₂−₂π₈Rä≥ppeβE−a−≥ä₅πγμeβγQEä≥−₃πgaμeöEμ≥Ei{VYVVEapμa₈eβEa−öE
βaö₂≥₅abe₅eöEw₂μ₁Eμeä₁−eμ₂π₈Raa´ ₈EaγEaE−≥σe₅E₈π₅μ₂₈≥öa₅E₂₈ag₂−gEage−μSSEBioorganictChemistryQE
2022QEVWZQEVUZ^W]

5.1 0

58 ipp₅₂äaμ₂≥−γE≥fE₈eμa₅E−a−≥paβμ₂ä₅eγT₈eμa₅R≥βga−₂äEfβa₈ew≥β₄γEä≥₈p≥γ₂μeγE₂−Eγe−γ₂−gEf₂e₅öSEChineset
ChemicaltLettersQE2022QE 8.1 2
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57 m₈eβge−μEpβ≥peβμ₂eγE₂−Eγπpeβäβyγμa₅γE≥fEaμ≥₈₂äa₅₅yEpβeä₂γeE−a−≥ä₅πγμeβγEa−öEä≥₅₅≥₂öa₅E−a−≥äβyγμa₅γSE
ChemicaltCommunicationsQE 5.8 1

56 gggggggggggbEggggggggSEScientiatSinicatChimicaQE2022QE 1.6

55 nβ≥₈Exβeä₂γ₂≥−Ek≥₅₅≥₂öa₅Epybβ₂öEuaμeβ₂a₅γEμ≥Eiöσa−äeöEnπ−äμ₂≥−a₅Eiγγe₈b₅₂eγSEAccountstoftChemicalt
ResearchQE 24.3 2

54 l≥p₂−gEmffeäμγE₂−Eμ₁eE}₁₂≥₅aμeRpβ≥μeäμeöEo≥₅öEva−≥ä₅πγμeβγEfβ≥₈Eμ₁eExeβγpeäμ₂σeE≥fEja₅a−äeE
beμwee−Et₂ga−öγEa−öEμ₁eEk≥βeSEJournaltoftComputationaltBiophysicstandtChemistryQE

53 {y−μ₁eγ₂γE≥fEiμ≥₈₂äa₅₅yExβeä₂γeEueμa₅Eva−≥ä₅πγμeβγSE2021QEaRWa

52 q−μβ≥öπäμ₂≥−SE2021QEVR^

51 t₂ga−öRk≥βeEq−μeβaäμ₂≥−E₂−Et₂ga−öRxβ≥μeäμeöEigWZM’zNV^EM’eE{QE{eQE}eNE{πpeβaμ≥₈γSEmσa₅πaμ₂≥−E≥fE
i−ä₁≥βEiμ≥₈Ez≥₅eEσ₂aEze₅aμ₂σ₂γμ₂äEln}Eka₅äπ₅aμ₂≥−γSEPhysicaltChemistrytChemicaltPhysicsQE 3.6

50 m−äapγπ₅aμ₂≥−E≥fEg≥₅öE−a−≥ä₅πγμeβγEbyEp₁≥μ≥R₂−₂μ₂aμeöE₈₂−₂e₈π₅γ₂≥−Ep≥₅y₈eβ₂zaμ₂≥−SEColloidstandt
SurfacestA:tPhysicochemicaltandtEngineeringtAspectsQE2022QE[Y^QEVWaYVU 5.1 1

49 j₂≥aσa₂₅ab₂₅₂μyQEb₂≥ö₂γμβ₂bπμ₂≥−QEa−öEμ≥x₂ä₂μyE≥fEf₅π≥βeγäe−μE₈eμa₅E−a−≥ä₅πγμeβγSE2022QE[ZaR[]^

48 x₁≥γp₁₂−eEa−öEμ₁₂≥₅Epβ≥μeäμeöE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEV^]RWWV

47 wβ₂g₂−E≥fE₅π₈₂−eγäe−äeE≥fE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEVVaRV[U

46 ueμ₁≥öγE≥fEγy−μ₁eγ₂γE≥fE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEV]RZZ

45 i−μ₂₈₂äβ≥b₂a₅Epβ≥peβμ₂eγE≥fE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEZX]RZ[^

44 oe−eβa₅E₂−μβ≥öπäμ₂≥−â��₅π₈₂−eγäe−μE₈eμa₅E−a−≥ä₅πγμeβγSE2022QEVRV[

43 i₅₄y−y₅Et₂ga−öγR₂−öπäeöEoβ≥wμ₁E≥fE~₅μβaμ₁₂−Eva−≥w₂βeγEiββayγSEJournaltoftColloidtandtInterfacet
ScienceQE2022QE 9.3

42 o≥₅öE−a−≥₈aμeβ₂a₅γEa−öEμ₁e₂βEp≥μe−μ₂a₅EπγeEaγEäβy≥Re₅eäμβ≥−Eμ≥₈≥gβap₁yE₅abe₅γSEJournaltoft
StructuraltBiologyQE2022QEWVYQEVU]^^U 3.4 0

41 o≥₅öEva−≥ä₅πγμeβγRjaγeöEvqzRqqEx₁≥μ≥γe−γ₂μ₂zeβγEw₂μ₁Ekaμa₅aγeR₅₂₄eEiäμ₂σ₂μyEf≥βEj≥≥γμeöE
x₁≥μ≥öy−a₈₂äE}₁eβapySE2022QEVYQEV[YZ 3

40 p₂g₁Eeff₂ä₂e−μEa−öEγμab₅eEμ₁₂≥₅R₈≥ö₂f₂eöEöe−öβ₂μ₂äE₈eγ≥p≥β≥πγEγ₂₅₂äaE−a−≥γp₁eβeγEγπpp≥βμeöEg≥₅öE
äaμa₅yγμγEf≥βEgaγRp₁aγeEγe₅eäμ₂σeE≥x₂öaμ₂≥−E≥fEbe−zy₅Ea₅ä≥₁≥₅Ew₂μ₁Eπ₅μβaR₅≥−gE₅₂feμ₂₈eSE2022QEXYWQEVVWVYU 1
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39 o≥₅öE−a−≥ä₅πγμeβEä≥₈p≥γ₂μeγbEpβepaβaμ₂≥−Eγμβaμeg₂eγQE≥pμ₂äa₅Ea−öEäaμa₅yμ₂äEpβ≥peβμ₂eγQEa−öE
app₅₂äaμ₂≥−γSE 1

38 iγγe₈b₅₂−gEiπYE}eμβa₁eöβaEμ≥EWlEa−öEXlE{πpeβaμ≥₈₂äEkβyγμa₅γEjaγeöE≥−E{πpeβaμ≥₈₂äRveμw≥β₄E
u≥öe₅SE2022QE]QEXW]U^RXW]V[ 0

37 yπa−μ₂fy₂−gEμ₁eE{≥₅πμ₂≥−E{μβπäμπβeE≥fEueμa₅Eva−≥ä₅πγμeβγE~γ₂−gE{₈a₅₅Ri−g₅eEveπμβ≥−E{äaμμeβ₂−gSE 0

36 zap₂öEXlEβ≥₅₅RπpE≥fEgaγRp₁aγeEp₅a−aβEg≥₅öEä₅πγμeβγEa−öEβe₅aμ₂σeEaff₂−₂μyEa−öEa₅₂e−aμ₂≥−Ef≥βEugEa−öE
oebEaEln}EγμπöyE≥fEugoeiπ−EM−eVRVWNEä₅πγμeβγSE2022QEVUZWVZ 0

35 yπa−μ₂fy₂−gEμ₁eE{≥₅πμ₂≥−E{μβπäμπβeE≥fEueμa₅Eva−≥ä₅πγμeβγE~γ₂−gE{₈a₅₅Ri−g₅eEveπμβ≥−E{äaμμeβ₂−gSE 0

34 m₅eäμβ₂äa₅Eöeσ₂äeγEöeγ₂g−eöEbaγeöE≥−E₂−≥βga−₂äEä₅πγμeβγSE2022QEXXQEZUWUUV 0

33 igEa−öEiπE−a−≥ä₅πγμeβγSE2023QEXYXRXaX 0

32 u₂xeöR₅₂ga−öEγμβaμegyEf≥βEγy−μ₁eγ₂z₂−gEwaμeβRγ≥₅πb₅eEä₁₂βa₅Eg≥₅öEä₅πγμeβγEw₂μ₁Ep₁≥γp₁₂−eE₅₂ga−öγSE 0

31 q−μβ≥öπäμ₂≥−SE2022QEVRYY 0

30 {y−μ₁eγ₂γEa−öEγμπöyE≥fEμ₁eEαπa−μπ₈Rä≥−f₂−e₈e−μEeffeäμE≥fEg≥₅öR−a−≥ä₅πγμeβγEσ₂aE≥pμ₂äa₅Epβ≥peβμ₂eγE
pβ≥μeäμeöEbyEWRp₁e−y₅eμ₁a−eμ₁₂≥₅E₅₂ga−öSE2022QEVYUWU[ 0

29 leγ₂g−₂−gEβeöRf₅π≥βeγäe−μEγπpeβpaβa₈ag−eμ₂äE−a−≥paβμ₂ä₅eγEbyEä≥−₃πgaμ₂≥−Ew₂μ₁Eg≥₅öEä₅πγμeβγSE
2022QEVWQEXZXUURXZXU^ 0

28 xβ≥μe₂−Ee−äapγπ₅aμ₂≥−E≥fE−a−≥äaμa₅yγμγbEiEfeaγ₂b₅eEappβ≥aä₁Eμ≥Efaä₂₅₂μaμeEäaμa₅yμ₂äEμ₁eβa−≥γμ₂äγSE
2023QEVaWQEVVY[Y^ 1

27 }π−₂−gEμ₁eEp₁≥μ≥γe−γ₂μ₂zaμ₂≥−Eeff₂ä₂e−äyE≥fEaμ≥₈₂äa₅₅yEpβeä₂γeE₈eμa₅E−a−≥ä₅πγμeβγEbyEγπpeβReff₂ä₂e−μE
a−öEexαπ₂γ₂μeE₂−μeβfaäeE₈≥öπ₅aμ₂≥−SE 1

26 iEnzm}Eaγγe₈b₅yE≥fEf₅π≥βeγäe−μEg≥₅öE−a−≥ä₅πγμeβγEf≥βEβaμ₂≥₈eμβ₂äE₈≥−₂μ≥β₂−gEpeβ≥xy−₂μβ₂μeE₂−E₅₂σ₂−gE
äe₅₅γEa−öEzebβaf₂γ₁SE2023QEX]^QEVXXV^W 0

25 k₂βäπ₅aβ₅yEx≥₅aβ₂zeöEtπ₈₂−eγäe−äeEfβ≥₈Eiμ≥₈₂äa₅₅yExβeä₂γeEo≥₅öEva−≥ä₅πγμeβγEpe₅₂äa₅₅yEiγγe₈b₅eöE
byEt₂απ₂öRkβyγμa₅E}e₈p₅aμeSEWWUVa^Y 0

24 zeäe−μEiöσa−äeγE≥−Eva−≥äβyγμa₅γEm₈beöö₂−gEf≥βEp₂g₁Exeβf≥β₈a−äeExeβ≥σγ₄₂μeE{≥₅aβEke₅₅γSEWWVU^^Z 0

23 x≥₅yMσ₂−y₅Ea₅ä≥₁≥₅NRk≥aμeöEiπEva−≥ä₅πγμeβγEw₂μ₁Ep₂g₁E{μab₂₅₂μyEa−öEyπa−μπ₈E“₂e₅öγE≥fEn₅π≥βeγäe−äeE
f≥βEipp₅₂äaμ₂≥−E₂−EppE{e−γ₂−gSE 0

22 iöσa−äeγE₂−E~₅μβaRγ₈a₅₅En₅π≥βeγäe−äeEva−≥pβ≥beγEf≥βEleμeäμ₂≥−E≥fEueμa₅Eq≥−γQElβπgγQExeγμ₂ä₂öeγE
a−öEj₂≥₈aβ₄eβγSE 1
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21 iE{eβ₂eγE≥fEt₂μ₁₂π₈Ek≥₈p₅exeγE≥fEμ₁eEjπ₅₄yEz₂−öRjaγeöEiβy₅μ₁₂≥₅aμeEt₂ga−öγbE{y−μ₁eγ₂γQE
k₁aβaäμeβ₂zaμ₂≥−QEa−öEkβyγμa₅E{μβπäμπβeγSE 0

20 }βa−γp₅a−μ₂−gEo≥₅öEiäμ₂σeE{₂μeγE₂−μ≥Ev≥−Rxβeä₂≥πγRueμa₅Eva−≥ä₅πγμeβγEf≥βEmff₂ä₂e−μEkwWRμ≥RkwE
m₅eäμβ≥βeöπäμ₂≥−SE2023QEVYZQEWVZWRWV[U 0

19 ueä₁a−₂γ₈E≥fEγ₂zeEä≥−σeβγ₂≥−Ea−öEγμβπäμπβeEeσ≥₅πμ₂≥−E≥fE₈eμa₅E−a−≥ä₅πγμeβγSE2023QE]aRVZV 0

18 yπe−ä₁₂−gE≥fEμ₁eEx₁≥μ≥₅π₈₂−eγäe−äeE≥fEo≥₅öEva−≥ä₅πγμeβγE{y−μ₁eγ₂zeöEbyExπ₅γeöEtaγeβEib₅aμ₂≥−E₂−E
WaμeβEπp≥−Eq−μeβaäμ₂≥−Ew₂μ₁E}≥x₂äEueμa₅E{peä₂eγE₂−Eiαπe≥πγE{≥₅πμ₂≥−SE2023QEVVQEVV^ 0

17 iμ≥₈₂äa₅₅yExβeä₂γeEva−≥ä₅πγμeβγE≥fEqβ≥−QEk≥ba₅μQEa−öEv₂ä₄e₅SE2023QEW^ZRXU] 0

16 o≥₅öE−a−≥ä₅πγμeβγEw₂μ₁Ee−₁a−äeöE−eaβR₂−fβaβeöEe₈₂γγ₂≥−Ea−öE₂μγEapp₅₂äaμ₂≥−EaγEγe−γ≥βγEf≥βE
b₂≥₅≥g₂äa₅E₈≥₅eäπ₅eγSE2023QEVWZ^QEXYVV]W 0

15 iEβaμ₂≥₈eμβ₂äEf₅π≥βeγäe−μEγe−γ≥βEf≥βE~wWWPEöeμeäμ₂≥−EbaγeöE≥−EigPR₈≥ö₂f₂eöEg≥₅öE−a−≥ä₅πγμeβγE
₁ybβ₂öEσ₂aEp₁≥μ≥₂−öπäeöEe₅eäμβ≥−Eμβa−γfeβEMxm}NE₈eä₁a−₂γ₈SE2023QEVaUQEVU^]WZ 0

14 }βa−γ₂μ₂≥−Eueμa₅Ek₅πγμeβγSE2011QEY^VRZV^ 0

13 u≥öπ₅aμ₂−gEkaμa₅yμ₂äEiäμ₂σ₂μyEa−öE{μab₂₅₂μyE≥fEiμ≥₈₂äa₅₅yExβeä₂γeEo≥₅öEva−≥ä₅πγμeβγEaγExeβ≥x₂öaγeE
u₂₈₂äγEσ₂aEt₂ga−öEm−g₂−eeβ₂−gSE2023QEV]QEWX[^RWX]] 0

12 ta−g₈π₂βEa−öEta−g₈π₂βâ��j₅≥ögeμμEn₂₅₈γE≥fEo≥₅öEa−öE{₂₅σeβEva−≥paβμ₂ä₅eγSE2023QEXaQEWVXZRWVZV 0

11 s₂−eμ₂äa₅₅yEk≥−μβ≥₅₅eöE{y−μ₁eγ₂γE≥fEp₂g₁₅yEm₈₂γγ₂σeEiπV^{oVYEk₅πγμeβγEa−öE}₁e₂βEx₁aγeE}βa−γfeβbE
}₂pγEa−öE}β₂ä₄γSE2023QE^QE[^^YR[^aY 0

10 q−μβ≥öπäμ₂≥−Eμ≥E₈eμa₅E−a−≥ä₅πγμeβγâ��k≥−äepμγEa−öEpβ≥γpeäμγSE2023QEVRa 0

9 o≥₅öEva−≥ä₅πγμeβRjaγeöEzaμ₂≥₈eμβ₂äExβ≥beEw₂μ₁E{πβfaäeE{μβπäμπβeEzegπ₅aμ₂≥−R}β₂ggeβeöE{e−γ₂−gE≥fE
pyöβ≥ge−E{π₅f₂öeE₂−Et₂σ₂−gEwβga−₂γ₈γSE2023QEVZQEVW[YXRVW[ZW 0

8 zeäe−μEpβ≥gβeγγE≥−Eöeμeäμ₂≥−E≥fEb₂σa₅e−μQEμβ₂σa₅e−μQEa−öE₁exaσa₅e−μEμ≥x₂äE₁eaσyE₈eμa₅E₂≥−γE₂−EwaμeβE
πγ₂−gE₈eμa₅₅₂äE−a−≥paβμ₂ä₅eγbEiEβeσ₂ewSE2023QEZQEVUU^]Y 0

7 tπ₈₂−eγäe−μEoπeγμγEm−äapγπ₅aμeöE₂−Eueμa₅â��wβga−₂äEnβa₈ew≥β₄γEf≥βEx≥βμab₅eEn₅π≥βeγäe−äeE{e−γ≥βE
a−öE†₂γπa₅Eleμeäμ₂≥−Eipp₅₂äaμ₂≥−γbEiEzeσ₂ewSE2023QEVXQEYXZ 0

6 igEva−≥ä₅πγμeβγSE2023QEWW]RWZ[ 0

5 m₅eäμβ≥äaμa₅yγ₂γE≥−Eiμ≥₈₂äa₅₅yExβeä₂γeEueμa₅Eva−≥ä₅πγμeβγSE2023QEV[VRVaX 0

4 }₁₂≥₅aμeöEo≥₅öEva−≥ä₅πγμeβγEw₂μ₁EWe₅₅Rlef₂−eöEk≥₈p≥γ₂μ₂≥−γEa−öE{μβπäμπβeγSE2023QE^]RVYU 0
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3 oβee−Ea−öE{äa₅ab₅eEnβaäμ₂≥−aμ₂≥−E≥fEo≥₅öEva−≥ä₅πγμeβγEbyEi−₂≥−Emxä₁a−geEk₁β≥₈aμ≥gβap₁ybExβ≥≥fE
≥fExβ₂−ä₂p₅eEa−öE{äa₅eR~pSE 0

2 m−σ₂β≥−₈e−μa₅₅yEbe−₂g−Eγy−μ₁eγ₂γE≥fEb₂≥ä≥−₃πgaμeE₈aμeβ₂a₅γSE2023QE 0

1 †₂γ₂b₅eRvqzE₅π₈₂−eγäe−μE−a−≥₈aμeβ₂a₅γEf≥βEäa−äeβEö₂ag−≥γμ₂äEapp₅₂äaμ₂≥−γSE2023QE^aRVZU 0
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