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LI IWWIRGI SJ UYERXYQ XIGLRSPSK] PMIW MR
IRMKQEXMG TVSTIVXMIW SJ UYERXYQ QIGLERM
WXSVEKI ERH XVERWQMWWMSR SJ MRJSVQEXI
1%GMIRG] ERH MRZMSPEFPI WIGYVMX] =IX XLI
GETEFMPMXMIW LMRKIW YTSR XLI TVIGMWI QE
UYERXYQ WIWXIQW E VSPI MR [LMGL RERSXIG
TMZSXEP TPE]IV

LI RERSWGEPI VIEPQ WIVZIW EW ER EVIRE [LIVI UYERXYQ
wYTVIQlI TVSZMHMRK E JIVXMPI KVSYRH JSV XLIMV QIXMG
HIWMKR SJ UYERXYQ HIZMGIW 2ERSXIGLRSPSK] TVIWIRXW
XLEX IQTS[IV XLI IRKMRIITVMRK ERH GSRWXVYGXMSR SJ WX

JQTLEWMAMRK XLI HIREQMG W]RIVK] FIX[IIR RERSXIGLRSP:
YaRHW XLI PMOIW SJ WIQMGSRHYGXSYVY UYERXYQ HSXW 8LI
HMWXMRGXMZI EXXVMFYXIW XLEX IRHS[ XLIQ [MXL XLI TSX
UYFMXW XLI JYRHEQIRXEP GEVVMIVW SJ UYERXYQ MRJSV
XLIMV HIPMGEXIP] TSMWIH UYERXYQ WXEXIW EVI EGYXIP]
MR“2ZYIRGIW XLIVIF] RIGIWWMXEXMRK XLI TVIGMWMSR ERH
EJIJSVHW

LI TYVWYMX SJ VIWMPMIRX UYFMXW ERH IVVSV GSVVIGXNM
XLEX WXVIXGLIW XLI FSYRHEVMIW SJ GSRXIQTSVEV] ORSJF
FIX[IITR UYERXYQ TLIWMGMWXW ERH RERSXIGLRSPSKMWXW
EPPS[ XS YRPSGO XLI JYPP TSXIRXMEP SJ UYERXYQ XIGLR

LI REVVEXMZI SJ UYERXYQ GSQQYRMGEXMSR VITPIXI [MX
XVERWQMWWMSR XLVSYKL UYERXYQ OI] HMWXVMFYXMSR
RERSXIGLRSPSK] ERH UYERXYQ XIGLRSPSK] 8LI “WuRIWWI S
GVIEXMSR SJ TLSXSRMG GMVGYMXW XLEX [MIPH XLI TS[IV
MRHMZMHYEP TLSXSRW XLI FYMPHMRK FPSGOW SJ UYERD)
GLEVXW E XVENIGXSV] XS[EVHW VIZSPYXMSREV] EHZERGIC
ERH FI]SRH

gLI TVIGMWMSR EJJSVHIH F] RERSXIGLRSPSK] MR WGYPTX

EX XLI RERSWGEPI MW XLI GSVRIVWXSRI YTSR [LMGL XLI |
IVIGXIH
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Quantum
Effects

Exhibition and Cﬂnferenc\;‘:\\
for Quantum Technologies

10.-11.10.2023
Messe Stuttgart (DE)

Hosting partner Congress partner

BOSCH |QBN)



https://www.messe-stuttgart.de/quantum-effects/en/
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https://www.fkf.mpg.de/7993694/2023_09_10_MANQS
https://qce.quantum.ieee.org/2023/
https://www.quantumworldcongress.com/
https://www.messe-stuttgart.de/quantum-effects/en/
https://sites.google.com/view/qsqw2023
https://qtml-2023.web.cern.ch/
https://gdrteqcolloq2023.sciencesconf.org/
https://events.csiro.au/Events/2023/April/20/International-Conference-on-Quantum-Energy
https://quantumengineering.theiet.org/
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5YERXYQ GSQTYXMRK GSYPH VIZSPYXMSRMA2AI SYV [SVPH
TVSOMWIW XS FI INTSRIRXMEPP] JEWXIV XLER XLI AlVS SV
YRHIVPMIW XSHE]..W QEGLMRIW JVSQ WYTIVGSQTYXIVW
SYV TSGOIXW &YX HIZIPSTMRK UYERXYQ GSQTYXIVW LMI
SJ UYFMXW , SV UYERXYQ FMXW , XS WXSVI MRJSVOQEXMS
GSOQTYXEXMSRW =IX XLI UYFMX TPEXJSVQW YRZIMPIH XS
XIRH XS FI HIPMGEX|I ERH ZYPRIVEFPI XS SYXWMHI HMW X
GEYWI XVSYFPI (IZIPSTMRK JEYPX XSPIVERX UYFMXW , |
TIVXYVFEXMSRW , GSYPH FI XLI YPXMQEXI WSPYXMSR XS

% XIEQ PIH F] WGMIRXMW XW *5BoH \WRKENKRW VBW IEXIPEXIH XS
XLl 9RMZIVWMX] SJ :EWLMRKXSRRUXEWMD ,EPP WXEXI ER I\S
ERRSYRGIH E WMKRMY“GERX GHXZERGXQERXIWMWRNXW MR X[S
XLMW UYIWX -R E TEMV SJ TWJTWXWQTW F-FRRMXMU WA W XE X IW
'YRI MR 2EXYVI ERH .YRI GMRHYGXMZMX] MW GSRWXV|]
7GMIRGI XLI] VITSVX XLEX MWREIGEKNSOWRKXIWE GSRWXER X
[MXL %EOIW SJ WIQMGSRHY GXSFHYBXIRMEIPWY ERXYQ &Y)
" IEGL SRP] E WMRKPI PE]IV SYERSQW ,EPRGO|WXIQW X]TI
C XLI] HIXIGXIH WMKREXYVIWQEWWWEZGE XNMEEKRERMG Y4IlPHW
UYERXYQ ERSQEPSYW ,EPP%WXE®PI QEOMRK XLIQ MQTV
WXEXIW 8LI XIEQ..W HMWGSETVYH MG BDXNSOREY MR UYERXY (
L,VWX ERH TVSOMWMRK WXIT9WR BIKEWNXVUEGXRIRKWEGL VI
X]1TI SJ JEYPX XSPIVERX UYFMW MMBENMIIIZIR "EX ~IVS QEI
*50, WXEXIW GER LSWX ER]SHIRG\G SWHKWERKIS XLI XIEQ
"UYEWMTEVXMGPIW% XLEX LEZI SRP] E JVEGXMSR
SJ ER IPIGXVSR..W GLEVKI 7SQUXMRKWNYGL ER I\SXMG TL
ER]SRW GER FI YWIH XS QEOVIWEMVAWIXLI VIWIEVGLIVW X
GEPPIH "XSTSPSKMGEPP] TVEXDAQKWLIER BPY PEXWMGI] [MXL |
[LMGL EVI WXEFPI EKEMRWX @@R] WREGG I HFPSCEEXSQMGEP
HMWXYVFERGIW SJ XLI WIQMGSRHYGXSV QEX
QSP]FHIRYQ HMXIPP YBWMW Q EL
"8LMW VIEPP] IWXEFPMWLIW @YRN EFE VERMK% ERKPIW VI
JSV WXYH]MRK UYERXYQ TL]®WRMSXWIMMBILMW GSRY%KYVEXM
JVEGXMSREP I\GMXEXMSRW MRRXILLIXMEYWISK | VGEMDH P E X X
<MESHSRK <Y XLI PIEH VIWIBPMGXIWSRIWMRHR VIWIEVGLIV
XLIWI HMWGSZIVMIW [LS M VED DH. WREMGIRK XS E JI[ H
(MWXMRKYMWLIH 4VSJIWWSVESW 3PMWXMGW £ REHREMRXVMR YV
TVSJIWWSV SJ QEXIVMEPW WEAANSMRIGMERH | WIWXIQ 8LI MI
IRKMRIIVMRK EX XLI 9: QEKRIXMWQ XEOIW XLI TPEG




5YERXYQ GSQTYXMRK PIET [MXL E QEKRIXMG X[MW X

QEKRIXMG Y“IPH X]TMGEPP] VPUEMEMNMXLSY SUIXLI 7TGMIRGI
JVEGXMSREP UYERXYQ ,EPP WMHHEHXEYMXMMEBRISP XKWIVHWXY VI T
EW TVSFIW XLI VIWIEVGLIVWWHXERXIHFILEZMSV SJ RSR %
WMKREXYVIW SJ XLI *5%, IJJI[GX PH QERSIKLIQ QYGL QSVI \
WXIT JSVIEVH MR YRPSGOMRKYYHRIBQOIGSQTYXMRK TPEXJ
ER]SRW JSV UYERXYQ GSQTYXMRK

LVII OI] TVSTIVXMIW EPP SJ
LI XIEQ , [LMGL EPWS MRGPYWM®@ YW & FIRRXYWPIWR XLI VIW
EX XLI O9ORMZIVWMX] SJ ,SRK /BRKWMQIRXEP WIXYT EPPS[IH
2EXMSREP - RWXMXYXI JSV 1IBEXSVREPW 7GMIRGI MR
.ETER &SWXSR 'SPPIKI ERH XLI
IEWWEGLYWIXXW -RWXMXYXILEKRBI&EMBEBPEKIL 28683 RSX E
IRZMWMSRW XLIMV WIWXIQ EEKRSIWE YOHEXIVMEP [LIR XL
TPEXJSVQ XS HIZIPST E HIITIW]J]WXIQ [MXL TSWMXMZI GLEYV
YRHIVWXERHMRK SJ ER]JSRW "WMIERXERASEYZW WTMR SVHIV %
HMJJIVIRX TVSTIVXMIW JVSQ QEIRWRHENWQ GEPPIH JIVVSQE
TEVXMGPIW PMOI IPIGXVSRWIQMRKIRW EVI
UYEWMTEVXMGPIW | SV TEVXBSGIBIPBEMHOGXVMGEP GLEVKIW
"IN\GMXEXMSRW% , XLEX GER RGWXIW UIZEGXAMBRMWISJFERHYV
ER IPIGXVSR -R JYXYVI [SVO1[MKIL WLWXWMT [LMGL LIPTW
INTIVMQIRXEP WIWXIQ XLI VIWSHGSGEKMMGEPT I
XS HMWGSZIV ER IZIR QSVI I\SRXOMGEAL XBM/SIBSWREVYKIW [MXLMR
XLMW X]TlI SJ UYEWMTEV XMGRIT | VRVBERI H P ME|RVX 1Q MR XIVE
ER]SRW [LMGL GSYPH FI YWIHRREWKL XS WXEFMPMA”I XLI *5¢
XSTSPSKMGEP UYFMXW S VETEMRXIEGVLSTIW XLEX YWMRK
"FVEMHMRK% , XLI RSR %FIPNRER BER|IFPRMVMER ER]JSRW E[EMX
EVSYRH IEGL SXLIV -R XLMW UYERXYQ WXEXI
MRISVQEXMSR MW IWWIRXMEBRR] SNFVWINMNH H WK FSEXW VIW S
XLI IRXMVI WIWXIQ ERH VIWMWHR RSERSQEPSYW ,EPP I.
HMWXYVFERGIW , JSVOMRK XMIRRMAEWINW R %% WEMH 9; TL]W
XSTSPSKMGEP UYFMXW ERH BNQAENBR/X .MEUM 'EM GS PIEH
EHZERGIQIRX SZIV XLI GETEFAERAMXMIVE BIY ERH GS EYXLSYV
GYVVIRX UYERXYQ GSQTYXIVWETIV "8LI JVYMXJYP UYERX)

WIWXIQ GER FI E PEFSVEXSV]
"8LMW X]TI SJ XSTSPSKMGEP UWWKA % 4S/MPRHKFRI[ TLIWMGW |
JYRHEQIRXEPP] HMJJIVIRX JVWBENDOXRBWISRMEXERH EPWS RI|
GER FI GVIEXIH RS[ % WEMH YUYERXMMGRTTPMGEXMSRW %o
HSGXSVEP WXYHIRX )VMG %YRHIVWSR [LS MW



https://www.nature.com/articles/s41467-022-33822-8

"3YV [SVO TVSZMHIW GPIEV IZMWHRARGITEF L Lh-8 8LI VIWIEVG
PSRK WSYKLX *5%, WXEXIW % WEMHIY<Y (ITENHRIRX SJ )R
EPWS E QIQFIV SJ XLI 1SPIGYPEYC! 3761 S 7GMIRXM»%G 6l
JRKMRIIVMRK ERH 7GMIRGIW -RWMPRER FeMIRGT *SYRHEXI
"-RWXMXYXI JsV 2ERS )RKMRITVVEFIWX1RW ENMA SJ SRK/SHK
XLI '"PIER )RIVK] -RWXMXxYxI EPPREESM>R XLI SIRGIRX *57
EVI GYVVIRXP] [SVOMRK SR P ESHERV EEPMY N E RS Sk 4VSQs
QIEWYVIQIRXW [LMGL GSYPH TMNAR I BRviE Xk 9RMZIVIWMX

ERH YREQFMKYSYW IZMHIRGI SJ JVEGXMSREP

INGMXEXMSRW EX ~1VS QEKRIXWE RS KWW S "VECXMSREP
%RSQEPSYW ,EPP 7XEXIW MR
8LI XIEQ FIPMIZIW XLEX [MXL-MEWM EMrvydlé RHIVWSR
MRZIWXMKEXMRK ERH QERMTYMERUIMK > ER <MES]Y OMY
YRYWYEP *5%, WXEXIW GER FIgR®(1QERR =MRSRK >LERK ~*

GSQQOSRTPEGI , EGGIPIVEXMRRELEWIWMRERYKYGLM /IRNM
GSQTYXMRK NSYVRI] 6ER 8MRK 'ES OMERK *Y (M

<MESHSRK <Y

%HHMXMSREP GS EYXLSVW SREREAYMETIVWENAMGP
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- (ITEVXQIRX SJ 4L]WMGW (M <MES 'LSRK
"ERK <|\/IES[II\/I SLERK <MES]Y BN ¥k s MRKMWXMG HITMG

'ES MR XLI 9: (ITEVXQIRX SJ IPXPXYSRW VEGXMSREPMAEXM
7GMIRGH )RKMRIIVMRK *IRK WPRY SR ERMRXIVEGXMRK GLE
'ERK =ES EX XLI 9RMZIVWMX] SV ESRMEFRRE M 1% MRXS XLV
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SEOEWLM 8ERMKYGLM ERH /IRNM :EXEREFI JVSQ
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O'LMGEKS 8SLSOY 9RMZIVWM X]
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.ETER..W 8SLSOY 9RMZIVWMX] ERH Xl
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https://www.nature.com/articles/s41586-023-06289-w
https://pme.uchicago.edu/news/uchicago-tohoku-university-announce-new-quantum-alliance
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XG Series

The first comprehensive range of Quantum Key
Distribution solutions

3URYHQ DQG KLJKO\ UHOLDEOH WHFKQR
'HVLJQHG IRU FRPSOH[ WRSRORJLHV DQ¢
ODUJH VFDOH GHSOR\PHQWYV

)XOO\ ,QWHJUDWHG ZLWK ,'4AV 4.
PDQDJHPHQW DQG PRQLWRULQJ
IJUDPHZRUN

(DV\ LQVWDOODWLRQ DQG UHPRWH VXSS
'OWHURSHUDELOLW\ ZLWK PDMRU HQFU\
YHQGRUYV



https://www.idquantique.com/quantum-safe-security/xg-series-qkd/
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https://cacm.acm.org/news/273083-ibm-google-give-150-million-for-us-japan-quantum-computing-push/fulltext
https://news.umich.edu/18m-to-advance-materials-research-for-quantum-computing-sustainable-plastics-and-more/
http://sqc.com.au/2023/07/25/silicon-quantum-computing-raises-50-4m/
https://www.msn.com/en-in/news/other/russian-scientists-eye-brics-quantum-lab-with-india-china-role/ar-AA1eERN0
https://newsroom.ibm.com/2023-05-21-IBM-Launches-100-Million-Partnership-with-Global-Universities-to-Develop-Novel-Technologies-Towards-a-100,000-Qubit-Quantum-Centric-Supercomputer
https://www.datacenterdynamics.com/en/news/doe-pumps-117m-into-quantum-computing-research/
https://company-announcements.afr.com/asx/slx/5f5c9951-3ca8-11ee-9830-9edc468be5f4.pdf
https://investors.ionq.com/news/news-details/2023/IonQ-and-BearingPoint-Bring-Quantum-Consulting-to-the-European-Market/default.aspx
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S5YERXYQ XIGLRSPSK] MW INTIGXIH XS JYRHEQIRXEPP] GLEI
6IWIEVGLIVW EVI GSRZMRGIH XLEX XLIVI EVI QER] QSVI YW
ETTPMGEXMSRW XS INTPSVI XLER XLSWI [I ORS[ XSHE] % X
ORMZIVWMX] SJ 8IGLRSPSK] MR 7[IHIR LEZI RS[ HIZIPSTIH
WSJIX[EVI XLEX [MPP TEZI XLI [E] JSV RI]| HMWGSZIVMIW MK
VIWIEVGL WMKRMY2GERXP]

“MXLMR E JI[ HIGEHIW UYERXVYI®R WSYVGI GSHI XS INTPSVI
XIGLRSPSK] MW INTIGXIH XS MEKIYEPRHAY GAMRK TVSTIVXN
XIGLRSPSK] MR EVIEW WYGL EW LIEPXL

GSQQYRMGEXMSR HIJIRGI ERRWN G WIEVGL MR UYERXY
TS[IV ERH TSXIRXMEP SJ XLIMHIGLRSPEKA MR SJ EPP UYEF
MR XLI SHH ERH zZIV] WTIGMPP GLURsIRe XM MRBSIZEXMSR JV
UYERXYQ TEVXMGPIW 3J TEVXMEYRPEW NMVRXPVIWR XLV
XS VIWIEVGLIVW MR XLI “IPHMBwibLtL W XS XLT UYERXYQ
WYTIVGSRHYGXMRK TVSTIVXRIWSHE) Yy &= Y NTIVMQIRXA
TEVXMGPIW XLEX KMZI GSQTYRFRXWCRr QBX&KMEPW EVI SJX
GSRHYGXMZMX] [MXL YRMUYVNRQEXRYSMHRXIRWMZI XS HIZI
TVSTIVXMIW 8LIWI WYTIVGSRRREXMARKXEOI QER] JIEVW X!
TVSTIVXMIW EVI GSRWMHIVIKR SWRPRMPSIRED VIWYPXW XL
XSHE] ERH LEZI EPVIEH] TEZIP MRAE oI 2S[ LS[IZIV E
IRXMVIP] RI[ XIGLRSPSKMIW YWIHY/®LIVW EX "LEPQIVW LE
ETTPMGEXMSRW WYGL EW QEkRIXMB WSYVGI WSJIX[EVI 7Y
VIWSRERGI MQEKMRK IUYMTOtNeLQEW pIYIT JSV IZIV]ISRI X!
XVEMRW ERH UYERXYQ GSOQTWXIGM%UGEPP] HIWMKRIH XS T
GSQTSRIRXW ,S[l1ziv JIEvVw BIARRGEF A MQRYPEXMSRW ER
ERH HIZIPSTQIRX VIQEMR FIJSWARXYQ GSQTSRIRXW 8LI T
UYERXYQ GSQTYXIV GER FI IPTldepH WX XLI QIWSWGSTM
WSPZI VIEP GSQTYXMRK TVSRPEGW MREX MX GER GEVV] SA
TVEGXMGI JSV NEQTPI 8Ll WhkrE gyl GETEFPI SJ ,TMGOM
GSQQYRMX] MW GSRZMRGIH WXeHEXK|IVIVEIVXMIW SJ UYEI
QER] QSVI VIZSPYXMSREV] HWRVGEP W BN 5l XLIQ MR TVE

FI QEHI MR UYERXYQ XIGLRSPEI) WK Gl GSHI MW XLI vV
XLSWI [| ORS[ XSHE] MR XLI [SVPH ERH MW I\TIGXI|

INTPSVI GSQTPIXIP] RI[ WYTIV
TVSTIVXMIW ERH IZIRXYEPP] °
1 EVI WTIGM7“Z2GEPP] JSV UYERXYQ GSQTYXIVW XLE
‘ISR VALDQVEEZ:IAR -~ 7 ERGIH GSQTYXMRK XS XE(
GLEPPIRKIW MR WIZIVEP EVIE
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QEXIVMEPW MW GVYGMEP MMI[I BMI EXREWMG PRYIP EX [LM
TVSKVIWW % WE]W 1MOEIP *BWRSHFWXWRN SJ XLI TEVXMGPI
4VSJIWWSV SJ 8LISVIXMGEP YW LYWMBWHEERH XLI QEGVSW{
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IWI RI[] WYTIVGSRHYGXSVW GRNRIGMRYS XBI PE[W SJ GPE
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1] [IVI HMWGSZIVIH MR E PHRSEEBSWW KRWBI[ LSTI XS QE(
XLER E LYRHVIH JIEVW EKS JI8MXWWIEEWGLIVW ERH WXYHI|
HMWGSZIV] MX [SYPH FI QSVUIYERXR Q TLEWWGW
FIJSVI VIWIEVGLIVW GSYPH HIWGVMFI XLIQ MR
XLISV] 8LI 'LEPQIVW VIWIEVGWVW PS[WMQTPMYIH QSHIP
LSTI XLEX XLIMV STIR WSYVOMXASHUIXGERMGVSWGSTMG SV
GSRXVMFYXI XS GSQTPIXIP]WGERREMREWERMWIH EX TVI
EVIEW SJ ETTPMGEXMSR QIERW XLEX XLI] HS RSX QER
EPP XLI MQTSVXERX TLIWMGYV
| [ERX XS “4RH SYX EFSYX BERRSX FXLYMWIH MR TVEGXMC
NGMXMRK TVSTIVXMIW S3 Y R\GSSIRZER'XM[SRERX XS QEOI MX
WYTIVGSRHYGXSVW 3YV WSSXLEWWME ES[GVBMWFEX| ERH M
IHYGEXMSREP ERH YWIV JVMIREHPXYBERWI WMIESGIL [MXLSY X
XLEX MX [MPP LIPT KIRIVEXIVRMRZIRX XLI [LIIP IZIV] XMQI
YRHIVWXERHMRK ERH WYKKIONXBERKMVIBPY RITWWSYV SJ %T1
ETTPMGEXMSRW JSV XLIWI VYRIWRMSWHEX 'LEPQIVW
WYTIVGSRHYGXSVW % WE]W 4EXVMG ,SPQZEPP
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SLI WGMIRXMY%G EVXMGPI 7YSPNSRXE WHRGBETHR JSSXFEPPW
WSYVGI JVEQI[SVO JSV QIWSH GSTIMGE QEOIV 8LMW GSRXVE'
WYTIVGSRHYGXMZMX] LEW FIQRMGVERMETMIGMRKMQI [LIVI L
%TTPMIH 4L]WMGW 61ZMI[W ERHWEWE W WMWKXERMPW ERH QYG!
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IMOEIP ,YOERWWSR 4EWGER\TRENPHVSRBXIOWW MMR] WGEP I
7LIZXWSZ 8SQEW 0 J[ERHIV RREXIEM®ESP XLIQ XS FI MR X[S
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'LEPQIVW 9RMZIVWMX] SJ 8IGAMSESFSRIXVIW HS[R XS RERSOQI
7[IHIR WQEPP XLEX XLI WXVERKI TVS

UYERXYQ TEVXMGPIW GER FI E
7YTIV'SRKE MW STIR WSYVGIYWSBX[EWX ERWS PEVKI IRSYKL
MW JVII XS HS[RPSEH FI ETTPMIH MR TVEGXMGI 3TIF

EPVIEH] IN\MWX JSV WMQYPEXM
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ERH QEGVSWGSTMG WGEPIW7YTIV'SRKE MW XLI “%VWX JVIIF

WSJIX[EVI MR XLI [SVPH GETEF
8LI QIWSWGSTMG VIKMQI MW VEM QXA BVKRIMRIN MEBTIVGSRHY G X ¢

FIX[IIR XLl QEGVSWGSTMG E ROHWBEWI/SVWIES P MGP
VIKMQIW -R XLI QEGVSWGSTMG VIKMQ]

*SV QSVI MRIJSVQEXMSR TPIEWI GSRXEGX

IMOEIP *SKIPAWSMTYWSY SJ 8LISVIXMGEP 4L]WMGW ERH ,IE
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21] UYERXYQ HIZMGI KIRIVEXIW WMRKPI TLSXSRW
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KVETLIRI

% 4AVMRGIXSR 9RMZIVWMX] PIH XIEQ SJ WGMIRXM
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https://www.nanotechnologyworld.org/post/research-group-detects-a-quantum-entanglement-wave-for-the-first-time-using-real-space-measurements
https://event.nanoscientific.org/?utm_source=NWA&utm_medium=Social+Media_Post&utm_campaign=NANOscientific_20230502_NWA_Social+Media_Post_Johnny
https://www.nanotechnologyworld.org/post/new-quantum-device-generates-single-photons-and-encodes-information
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,EPMHI TIVSZWOMXIW EVI |
XLEX LEZI EXXVEGXIH EXX!
WYTIVMSV STXSIPIGXVSRM
TSXIRXMEP ETTPMGEXMSR
LMKL TIVIJISVQERGI WSPEYV
HMSHIW ERH PEWIVW

SLIWI QEXIVMEPW LEZI PE\
MQTPIQIRXIH MRXS XLMR ¥
HIZMGI ETTPMGEXMSRW 4
XLIWI QEXIVMEPW EX XLI Kk
STIR YT IZIR QSVI VIQEVOE
ETTPMGEXMSRW PMOI SR
TLSXSHIXIGXSVW ERH QIQ
EGLMIZMRK XLMW MRXIKVE
GLEPPIRKMRK FIGEYWI XLN
GER FI HEQEKIH F] GSRZIR
JEFVMGEXMSR ERH TEXXIV

o

8S SZIVGSQI XLMW LYVHPI 1
GVIEXIH E XIGLRMUYI| XLEX E
LEPMHI TIVSZWOMXI|I RERSGYV
SR WMXI [LIVI RIIHIH [MXL T\
SZIV PSGEXMSR XS [MXLMR
RERSQIXIVW % WLIIX SJ TE
RERSQIXIVW XLMGO 8LI WM
RERSGV|IWXEPW GER EPWS F
GSRXVSPPIH XLVSYKL XLMW
MQTSVXERX FIGEYWI WMA*I E
GLEVEGXIVMWXMGW 7TMRGI .
PSGEPP] [MXL XLI HIWMVIH J
GSRZIRXMSREP PMXLSKVETL
XLEX GSYPH MRXVSHYGI HEC
RIITHIH

LI XIGLRMUYI MW EPWS WGI
ERH GSQTEXMFPI [MXL GSRZ
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JEFVMGEXMSR WXITW WS MXE®PR))REKEWVE KKLEXI WXYHIRXV
RERSGV]WXEPW XS FI MRXIKVEDXIASMROHS G ERH 6ENIIZ 6E
JYRGXMSREP RERSWGEPI| HIZMPGEGW VBIGEP IRKMRIIVMRK 8
VIWIEVGLIVW YWIH XLMW XS JEFPMWGEXH EASVHE WMRI 2E X Y V
RERSWGEPI PMKLX IQMXXMRK SHMBHRWGEXMSRW
RERSO)(W , XMR] GVJWXEPW XLEX IQMX PMKLX
[LIR IPIGXVMGEPP] EGXMZEXIBIMRY GV ]|EAMAMVEAW LYKI GLEPP
GSYPH LEZI ETTPMGEXMSRW MR STXMGEP
GSQOYRMGEXMSR ERH GSQTY-RMRKVEPNRRR IMEWMHI TIVSZYV
QMGVSWGSTIW RI[ X]TIW SJ RERBXYCEPMKL2ZMGIW MW [\X
WSYVGIW ERH LMKL HIRWMX]YWMRK GISRKSHARXMSREP RER S
HMWTPE]W JSV EYKQIRXIH ERXH GMRMNY EIPVV IFRP SIKI] ETTV SE
JVEKMPI TIVSZWOMXIW QE] F
"%W SYV [SVO WLS[W MX MW RAWHMOSME E P LVEG HTYZ BRaS W W | W
RI[ IRKMRIIVMRK JVEQI[SVOWWSRZIRXW XLEX QE] HEQEKI
MRXIKVEXMSR SJ RERSQEXIVERBWLMWRE S TIWFEGHM S\REPP P |\
RERSHIZMGIW &] QSZMRK TEWSXVRLH MR WSPYXMSR ERH X
XVEHMXMSREP FSYRHEVMIW SPRGERSJEEQMBEEXYIS\NRSR MR
QEXIVMEPW IRKMRIIVMRK ERH HIZMGI HIWMKR
XLIWI XIGLRMUYIW GER EPPS[R'WSX®E GEWIW XLIVI MW E P
QERMTYPEXI QEXXIV EX XLI INKWOPYXMSR ERH MRXIKVE X
RERSWGEPI HMQIRWMSRW LIPVMQRKWWS[IKPEMOIEEXIVMEP C
YRGSRZIRXMSREP HIZMGI| TP REBYHI\E MG WSk XEWRKSYM WE
XS EHHVIWWMRK IQIVKMRK XIGLRSPSKMGEP
RITHW % WE]W *EVRE” 2MVSYMRWEKIBEH WLI ERH LIV XIEQ
OERHWQER 'EVIIV (IZIPSTQIRX WAIWWBEGGMXERXKVS[% LEPMH!
4VSIIWWSV SJ )PIGXVMGEP )FKRWNWRNXNEREKMRRHVIGMWI PSGE
'SQTYXIV 7GMIRGI ))'7 E QIGEIVHBWMVIH WYVJEGI [LIVI X
XLl 6IWIEVGL OEFSVEXSV] SJ DRPEXXISIRMKAWEFVMGE XIH
60) ERH WIRMSV EYXLSV SJ E RI[ TETIV
HIWGVMFMRK XLI [SVO 'SVI XS XLIMV TVSGIWW MW
WSPYXMSR XLEX MW YWIH M
2MVSYM..W GS EYXLSVW MRGRVYSI[IXPIE}E HSXWSV XLI] GVIE;
AEXVMGME .EWXVAIFWOE 41V I6GX] ))MXL WQEPP [IPPW
KVEHYEXI WXYHIRX IMOYR "GLIRMGEBEP SILWS EWW XLVSYK!
KVEHYEXI WXYHIRX MR XLI (I KEABXQ8RN 8BHMJ] XLI WYVJE
'LIQMGEP )RKMRIIVMRK 1E]YWXERTPEXI ERH XLI MRWMHI S
7EVEZERETEZERERXLEQ 7EVEBISREMBPPWRK E TVSTIVX] O
6SFIVXS &VIRIW ERH 4IXIV 7TENXXEBANPMX[% WS E WSPY X
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RH XLEX MW IN\EGXP] [LEX LEBVIRW BLWW KVS[XL WSPYX
ETTP] E WSPYXMSR GSRXEMRMRKVEEKPMHIEVKIV SV WQEPP
TIVSZWOMXI|I KVS[XL QEXIVMEP XS XLI XIQTPEXI
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EVVE]W SJ RER

SO)(W -R XLM

% ZIVWEXMPI ERH XYREFPI XRERRNGWYWXEP MW QEHI MR XS

I QM XW PMKLX

SLIWI LMKL HI

LI VIWIEVGLIVW JSYRH XLEXEXVEMWLEBIYPHXIIYWIH JSV S
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PSGEXMSR RERSHIZMGIW

W XLI WSPZIRX IZETSVEXIWSMIRMVMHIGX RIM[U
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QEXIVMEP ERH GSYPH FI YWIH JSV UYERXYQ MRJSVQEXMSR ER

% RI[| ETTVSEGL XS UYERXY Q UPMEKRLXXY (Q MPMVKAXW W XS ZIV] G
KIRIVEXIW E WXVIEQ SJI GMVAYBESRMGIW BWMWMYMBXYVIW SV
WMRKPI TLSXSRW SV TEVXMGS8PWEVIM*"PHM GIEX VIMUEXY QER XS L
FI YWIJYP JSV E VERKI SJ UYEREXWDMX] 1JJIGX ETTVSEGL
MRIJISVOQEXMSR ERH GSQQYRMGEXMSRSWX JEFVMGEXMSR E
ETTPMGEXMSRW % OSW %YPEQSW 2EXMSREP
OEFSVEXSV] XIEQ WXEGOIH XEIHMPIEVM»XEXMSR WXEXI MW
EXSQMGEPP] XLMR QEXIVMEPI\W GSESHWIEER MAII XLMEWSEKL MASE R L
UYERXYQ PMKLX WSYVGI ER MQTSVXERX WXIT MR XLI F
UYERXYQ GV]TXSKVETL] SV U
“3YV VIWIEVGL WLS[W XLEX MXSHNYYRMGWMMBIRISYV E
QSRSPE]IV WIQOMGSRHYGXSV XS IQMX GMVGYPEVP]
TSPEVMAIH PMKLX [MXLSYX XLIMXIPE SMSERGI XS KIRIVEXI |
IWXIVREP QEKRIXMG Y%IPH % WEBKSEWR PRASEREPWS MRXVSHY
WGMIRXMWX EX OSW % PEQSW B EKXMSEW BRPX MERFPFP EXSYFMRITH
"8LMW [JJIGX LEW SRP] FIIR BRI N ZDMS B5R SWHMH
IMXL LMKL QEKRIXMG %% IPHW GVIEXIH F] FYPO]
WYTIVGSRHYGXMRK QEKRIXW F] GSYTPMRK
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"RHIRXEXMSR OI] XS TLSXSPYQEWMGHRGI QMRYXI QEKRIX
PSGEP QEKRIXMG QSQIRXW MF
%W HIWGVMFIH MR 2EXYVI 1EpMXMRRWORNMEIVWMX] SJ &EWI
VIWIEVGL XIEQ [SVOIH EX XLI 'IRXIV JSV
"RXIKVEXIH 2ERSXIGLRSPSKMIMW KIIWMBDGROXBE TVSZIH XLEX
WMRKPI QSPIGYPI XLMGO PEJWY SE XW\WREYWPRHIQSRWXVEXII
HMWIPIRMHI WIQMGSRHYGXSYX SBSREVSPWADIVSPEVMAEXM:
PE]JIV SJ RMGOIP TLSWTLSVYWLSXIER YWWHWHE Q
QEKRIXMG WIQMGSRHYGXSV <MERKALM 0OM
TSWXHSGXSVEP VIWIEVGL EWRSSMBRK YWERXYQ MRJSVQE
EXSQMG JSVGI QMGVSWGST] XS GVIEXI E WIVMIW
SJ RERSQIXIV WGEPI MRHIRXBXIMSIEW BIRVXAYWLIMRRP] I\TPS\
WXEGO SJ QEXIVMEPW 8LI MRBHEXM SRW HIXNII SJ GMVG
ETTVS\MQEXIP] RERSQIXIVSI MRI HWNERKRIVTLSXSRW [MXL
WS SZIV S] WYGL MRHIRXWPGERVIMB/BEFPB¥IQMGVS[EZI W X
EGVSWW XLI [MHXL SJ E LYQERETEMNMPMX] [SYPH SJJIV E [E
UYERXYQ MRJSVQEXMSR MRXS
S8LI MRHIRXEXMSRW GVIEXIH F] XLI EXSQMG
OQMGVSWGST] XSSP TVSZIH YWYVYWR IVS@SBEPMRK SJ XLI TLS
1JJIGXW [LIR E PEWIV [EW JS GEZVKK MBRIWL]I QMGVSWGSTMG
WXEGO SJ QEXIVMEPW *MVWX[SVIAHURWHSRMEXMERTLSXSRM
JSVQW E [IPP SV HITVIWWMSRPRABR XLI TESTEXEERSR SJ TL
RIVK] PERHWGETI )PIGXVSRMWMS/IGAMSRREWSURGMVGYMXW
HMWIPIRMHI QSRSPE]IV JEPPIMRHMEXIRXEP FYMPHMRK FPSC
HITVIWWMSR 8LEX WXMQYPEWIW YU I U QERXNY K SNRRXJI VR | X
E WXVIEQ SJ WMRKPI TLSXSRW JVSQ XLI [IPP
61JIVIRGI
8Ll RERSMRHIRXEXMSR EPWS HMWVYTXW XLI X]TMGEP
QEKRIXMG TVSTIVXMIW SJ XL4WRNMIYRXNMRRNMGIHI SLMVEP |
TLSWTLSVYW XVMWYPYHI GV KWKIEFE XGN\EIE XWMRR W YEV E SIREIR K M
QEKRIXMG QSQIRX TSMRXMRHK IXTVSYWXSY GXYVIW
QEXIVMEPW 8LEX QEKRIXMG <QBER RXL @ MWG YPENYI[ ' .SRIW
TSPEVMAIW XLI TLSXSRW FIMRKE RQMDXEXIH: MKRIWL[EVER 'LEF
TVSZMHI INTIVMQIRXEP GSR%“YREXKIFPRES & IXIXMW %RHVIM 4\
QIGLERMWQ XLI XIEQ %“VWX % VI®GQMHMRKUEXVMGO 6IMW
QEKRIXMG Y%IPH STXMGEP WT&GSESWGSFEXVMGO 1EPIXMRW
NTIVMQIRXW MR GSPPEFSVE XNSRIKWKR 2EGBEREP 'VSSOIV
'MKL 1EKRIXMG *MIPH O0EFSVEEXWIV.l I EAXYIRWMBP W
*MIPH *EGMPMX] EX OSW %PEQSW 8LI XIEQ XLIR
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8'%( 8LI [SVPH...V
GSQQIVGMEP Y%RM
QSHIPMRK WSJX[E
UYFMXW

-R 1E] XLI 1ISRXVIEP FEWJHEWSMW|[EYI WSJX[EVI 58'%(0+%
GSQTER] 2ERSEGEHIQMG 8IGLRSPSKMIW -RG

VIPIEWIH MXW WTMR UYFMX GSHRPIWRKEXGSRSPSK] 'SQTY XI
58'% (0 XS XLI UYERXYQ EGEH(IQWMXR LIRGI "58'% (0% E XV

GSQQYRMX] 2ERSEGEHIQMG 8IGLRSPSKMI\
IPIQIRX WMQYPEXSY YWIH XS
%JIXIV E JI[ JIEVW SJ HIZIPSTQRIRXSVQERGI SJI WTMR UYFMX

2QERSEGEHIQMG..W INTIVXMW IOMRRZ MRERDOTQOVEXYVIW FIJSV]
XVERWTSVX WMQYPEXMSRW W BMKIWVGERY FEGQM/WRMGS T I
WSJIX[EVI HIZIPSTQIRX ERH RMUWABXIVEFPRER E WMKRMY:G
UYERXYQ TLIWMGW GV]WXEPPREFRMRKXS ERSVEXMSR SJ QF
EHZERGIH WMQYPEXMSR XSSWGHEWMMWWWRR XMIQMGSRHYG
WTIGMY%G RIIHW SJ UYERXYQ LEVH[EVI

HIWMKRIVW 58'% (0 LEW FIIR 583S% Q| GERERPEXIW XLI IRZIP
EZEMPEFPI JSV E FMX QSVI XEER IRIEK]RPIZIFW SJ IPIGXVS
EGEHIQMG KSZIVRQIRX ERHGCBRWVIBNMEMR RERSWXVYGXYVI
UYERXYQ VIWIEVGLIVW [SVPH[WMRERHSR EMRIEV 4SMWWSHF
TVSYH XS GSYRX EPVIEH] WIQEEP RSSMTWSEXIVW 58'% (0 IF
ERH YRMZIVWMX] GYWXSQIVW W R MGXNISRRSX] OI] UYFMX TI
GSYRXVMIW MR )YVSTI ERH %MWWE. ERVHAHMOMWERRSXSLSPI G
HMWXVMFEFYXMRK XLMW WXEXGSEWIMEKXRGGKIMIW MR 'SYP
2ERSEGEHIQMG MW RS[ GSQQUWERXYXQSPSKMG KEXI Y%4HIPM)
WYTTSVXMRK MXW GYWXSQIVW... 6 ( F] JEGMPMXEXMRK
XLIMV UYERXYQ HIZMGI HIWM&R HIZIP5SWREREJ 58'% (0 GV
HIZIPSTMRK RI[ 58'% (0 JIEXYWVIWRIBXXR JVSQ WGMIRXMYG
EGGIPIVEXIH TEGI FEWIH SR BWRXMRPHYWRS[RIH SVKERM:
JIIHFEGOW JVSQ MXW YWIVW7BRM GVSEPXGWXYXBRKGW -RWXI
TEVXRIVW 1G+MPP 9RMZIVWMX] XLI 2EX
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8'%( 8LI [SVPH..W “WWWX GSQQIVGMEP
WSJXIEVI JSV WTMR UYFMXW

'SYRGMP SJ '"EREHE 26" 8SLSQOAY REWXWXYXGXYVI YPXMOQ
SJ 8IGLRSPSK] ERH SWEOE 9RMAINRWUMXIGESWXR SJ HIWMKR
SJ XLIWI TEVXRIVWLMTW EVI WXBN BYSKRIFK/S MRIKM\WWLEPP V
WSQI EHHMXMSREP SRIW TVMEZBMXMIGRERY TEHRMISVT XMQMAIH K
ERH WSQI JEQSYW 2EXMSREP PEEW GFRMLKYVEXMSRW JSV
GSRY“HIRXMEP XIVQW 2(% | RHEIRQPSNRRAKX X BE XITH TIVISVQERGI
TVMSVMXMA JYXYVI JIEXYVI HAZQHSVBARXWPERHW XS WIZIV
FIRGLQEVO XLI GSHI..W TIVIJSMQDERKGCR BRTPMGEXMSRW
ZIV] VMKLX LERHW

-~

8S LIPT UYERXYQ IRKMRIIVW
58" % (o LEW VIGIRXP] FITR YRHHMWMKR XLI IPIQIRXEV] GSQ
WTSXPMKLX MR WIZIVEP WGMIBRXMRXS Q EXINIVMWR SPSKMIW 58
TYFPMWASHMMR/7/XEXI JPIGXVSRMAWERERRMUYI JIEXYVIW XI
NTTPMIH 4L]WMGW OIXXIVW SXNY GETREWIXSTIMBEVW SREP T\
IMXL QER] SXLIVW YRHIV VIZMUY PNOROW FFIPEYXMGYPEV 5¢€
?A ?A?AERH?”A MR |[LMGRERSKGERIODWMEJIHWESTIR WSY
TMZSXEP VSPI MR INTPSVMRK KILYFMOAIKIRMSMNMGL EYXSQEXI\
KEXIH UYERXYQ HSXW MR E WKERNEXNIFKNIGBMWPE]|SY XW V
RQ 9PXVE 8LMR &SH] ERH &YGVAMRIA BSXMIBREP +(7 “%“PIW XL
98&& *YPP] (ITPIXIH 7TMPMGS RN @RP4{RWRPERXNMYR SJ WGVMT.
*(73- XVERWMWXSY JEFVMGEGQYMWKBEQMAEFPI WMQYPEXMS
/81MGVSIPIGXVSRMGW MR +VIREKSFHPI[MRER®( GRHHIP KIRIVE
GLEVEGXIVM2AIH EX GV]SKIRMGIX8Q VINIBOEYA | E TXMZI QIWL
-RWXMXYX UYERXMUYI MR 7LIVREBBION \Wo5s'EVYWX GSRZIVKIRC(
'EREHE -R E RYXWLIPP E VIEPMBEXWBNXEXMGW EX GV]SKI
'SQTYXIV %MHIH (IWMKR "% ( QRMGEP WIMRIUYFMXW EVI ST
HIZMGI [EW TVSHYGIH HMVIGXPZ3IMSEQE MMAMWMBE|WYEKRH XMQ
EGGSVHMRK XS 781MGVSIPIGXYISNRIMRK. WHIWMPRGXVSR SV
VYPIW 58" %(o [EW XLIR YWIH XSARMWEFPBK VIWYPXMRK JV S
XLI TPIGXVSWXEXMG TVSTIVXMIBAPSY REXMIXRWGECHER/ IXLIR FI
EX GV]SKIRMG XIQTIVEXYVIW BEMRMR&GEPGEVYEMIGPI ERH QER]
GSRYRIQIRX TSXIRXMEPW WIUDY-RKEXMWERW XS TVIHMGX KE)
FMEW GSR“WKYVEXMSRW PIEF

'SQTYXMRK XLI GSVVIWTSRHMEBK WHEGKEBRI YERIXYQ HSXW
JYRGXMSRW PIH XS E UYERXMMRERYHIW WTIGMEPM~2AIH WS
YRHIVWXERHMRK SJ UYERXYQVGIZRVEHP MR KSMRERX TLIRSQ
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https://github.com/nanoacademic/devicegen
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Calculate electron or hole confinement potentials
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Compute charge-stability diagrams of
few-quantum dot systems
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Simulate quantum-logic gates
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%W E VIQMRHIV PEWX ZIVWMSRPBEVRS198[0XS FIRIYX JVSQ
Z RS[ GSRWMWXIH QEMRM|S®] NLMRZMX| EGEHIQMG E
JSPPS[MRK YTHEXIW GVSWWGENEGMWEEKRIVWJINIIHSHH
1JJIGXW FIX[IIR HSXW E WXW¥RQPRRIMVERSR EZEMPEFPI ¢
EGGIPIVEXIH [SVO%S[ JSV GIERHKKWXEGUVPEMRXIH [MXL XI
HMEKVEQW MR QYPXMTPI HSKTWBNVMRKY XEI I\XIRWMZI GSF
UYERXYQ [IPP WSPZIV JSV QRVKEGMERW®EXI[I YTHEXI [MXL |
HIWGVMTXMSR SJ UYERXYQ & SKRWPEIND FOWMRY TVIWIRXIH I
WSYVGI ERH HVEMR VIWIVZSMNMYGY @l RNOEWEWSR JIEX Y V|
VIUYMVIH JSV EGGYVEXI IPIGXVSRMG WXVYGXYV]
GEPGYPEXMSRW MR QER] WXEXIXEIVXUREYXQEXMSR
WIWXIQW WYGL EW 7M 7M+1 LIXIVSWXVYGXYVIW

[[[ RERSEGEHIQMG GSOQ
SLVSYKL XLI HIZIPSTQIRX ERIEBGYQIRXEXMSR TSVXEP XS &
GSQQIVGMEPM”AEXMSR SJ 58'% (0
2JERSEGEHIQMG EMQW XS WIBIXIMIRGIWIRG |
JSV GSQTYXIV EMHIH HIWMKR SJ UYERXYOQ
LEVH[EVI %OMR XS 8'%( WSJIXPEESRMR7XEXI JPIGXVSRMGW
WIQMGSRHYGXSV MRHYWXV]-RXPIPMIZEXMBR SJ RQ *( 7
58'% (0 [MPP PIEH XS XMKLXIXWERMWTPIVKIWEXKR XEOIR E X
XLEX [MPP VIHYGI XVMEP ERHYIERSYQE &1 (WWSMOVMREXMSR\
TVSXSX]TI XYVRSZIV YPXMQEXIP] EGGIPIVEXMRK
XLl HIZIPSTQIRX SJ [SVPH GRPEREKMRMIH 4LJ]WMGW OIXXIVW

UYERXYQ XIGLRSPSKMIW 6SFYWX XIGLRSPSK] GSQTY XI
SJ KEXIH UYERXYQ HSXW EX
*YVXLIVQSVI [I LEZI SR KSMRKQTIVEXYV]

HIZIPSTQIRXW ERH VSEHQETW XS I\XIRH XLMW

XSSP JEV FI]JSRH MXW GYVVIRABRIYRPEHGL7 NEXEBP[GIXMSRMGW

ERH XIGLRSPSK] [MWI YWMRRRREHXYERXEIRHBMRK GSRHMXMSF

MRRSZEXMZI QIXLSHW MRZSIPZGIRWKSWSQKMEBOISMR RQ *(

SXLIV (*8 FEWIH GSHIW XS THSZMHI-BXWYWIXBKMSR SJ I\°

IMXL E QYPXM WGEPI ETTVSHEHEBKLERHUE ERYXSIQ 8'%( WMQYP

HIITTIV YRHIVWXERHMRK SJ QEXIVMEPW

WXVYGXYVIW MR UYERXYQ WIAVRK XYW | ORHIV VIZMI]|
(MRKPI 4F7 GSPPSMHEP UYETF



https://www.sciencedirect.com/science/article/abs/pii/S0038110122001277
https://pubs.aip.org/aip/apl/article-abstract/120/26/264001/2833958/Robust-technology-computer-aided-design-of-gated?redirectedFrom=fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0038110123000394?via%3Dihub
https://www.researchsquare.com/article/rs-2849758/v1
http://www.nanoacademic.com/
https://docs.nanoacademic.com/qtcad/
https://portal.nanoacademic.com/products/qtcad
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-&1 MW E XVEMPFPE”A IV MR UYERXYQ GSQTYXMRK
UYERXYQ TVSGIWWSVW ERH WMQYPEXSVW XS SVK

+SSKPI S5YERXYQ % -

+SSKPI..W SYERXYQ %- XIEQ EGLMIZIH UYERXYQ
XLIMV UYERXYQ TVSGIWWSY GSYPH TIVJSVQ E XE
TS[IVIJYP WYTIVGSQTYXIVW

158

OMKIXXM 'SQTYXMRK
OMKIXXM JSGYWIW SR TVSZMHMRK EGGIWW XS UY
FEWIH TPEXJSVQ *SVIWX

G

-SR5

-SR5 MW E JVSRXVYRRIV MR XVETTIH MSR UYERX
[ISVPH..W UWVWX TVEGXMGEP UYERXYQ GSQTYXIV

1A

, SRIJ[IPP 5YERXYQ 7SPYXMSRW
, SRIJ[IPP PIZIVEKIW MXW INTIVXMWI MR TVIGMWMS
UYERXYQ LEVHI[EVI

( ;EZI 7T]WXIQW
( ;EZI MW E TMSRIIV MR UYERXYQ ERRIEPMRK E J
XEMPSVIH JSV STXMQMM"EXMSR TVSFPIQW

GAX Y

IMGVSWSJX S5YERXYQ
IMGVSWSJX..W UYERXYQ I1JJSVXW EVI GIRXIVIH E
XSTSPSKMGEP UYFMX ORS[R JSV MXW TSXIRXMEF
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>SETEXE 'SQTYXMRK
>SETEXE JSGYWIW QSVI SR UYERXYQ WSJX[EVI SJ
UYERXYQ EPKSVMXLQ HIZIPSTQIRX

1O

AWMSBYERXYQ
AWMSYERXYQ MW [SVOMRK SR FYMPHMRK JEYPX X
GSQTYXIVW YWMRK TLSXSR FEWIH UYFMXW

<EREHY
<EREHY WTIGMEPM2AIW MR UYERXYQ TLSXSRMG LE
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https://www.ibm.com/quantum
https://quantumai.google/
https://www.rigetti.com/
https://ionq.com/
https://www.honeywell.com/us/en/company/quantum
https://www.dwavesys.com/
https://azure.microsoft.com/en-us/solutions/quantum-computing/technology/
https://zapata.ai/
https://www.psiquantum.com/
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)RXERKPIH UYERNX

>YVMGL VIWIEVGLIVW LEZI WYGGIIHIH MR HIQSRWXVE.
SFNIGXW XLEX EVI JEV ETEVX GER FI QYGL QSVI WXVSRK
TSWWMFPI MR GSRZIRXMSREP WJWXIQW *SV XLMW I\TIVM
GMVGYMXW JSV XLI YaVWX XMQI

*ITPM\ ;3VWXIR )8, >YVMGL

4EVXMEP WIGXMSR SJ XLI QIXVI PSRK UYERXYQ GSRRIGXMSR F
ZEGYYQ XYFI GIRXVI GSRXEMRW E QMGVSI|EZI [EZIKYMHI XLEX N
XLI X[S UYERXYQ GMVGYMXW x 4LSXSKVETL )8, >YVMGL (ERMIP

% KVSYT SJ VIWIEVGLIVW PIHXE] % RMNENEGLIVW [IVI EFPI J<
' EPPVEJJ 4VSJIWWSV SJ 7SPMHE TRXREDSIVHL MKMGWMERX WY TI
)8, >YVMGL LEW TIVIJSVQIH E[PMGITLEWI QYRWMHIVIH XS F
&IPP XIWX XS HMWTVSZI XLI GERGIMNHEXIWPISEFYMPHMRK
GEYWEPMX]% JSVQYPEXIH F] CFFITVYXIMWNRWXIMR MR
VIWTSRWI XS UYERXYQ QIGLERMGW &]

WLS[MRK XLEX UYERXYQ QIGLERNGSHPHSMNI GXIW

XLEX EVI JEV ETEVX GER FI QYGL QSV
WXVSRKP] GSVVIPEXIH [MXL I®GSLI BSX IXINWXLEMW MEBWIH SR E
TSWWMFPI MR GSRZIRXMSREPVWWIXKQWX XEW MRMXMEPP]
VIWIEVGLIVW LEZI TVSZMHIH WVKMMRX F] &VMXMWL TL]V
GSRWVQEXMSR JSV UYERXYQXQIGLERMGWP [ERXIH XS WI)>
LEX.W WTIGMEP EFSYX XLMWLEBXIXMIQKRXEMW RXRI1EMX|WMG'
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EVKYIH EFESYX MR XLI W % -
TVIHMGXMSRW SJ UYERXYQ O - W
VYR GSQTPIXIP] GSYRXIV XS |
MRXYMXMSR GSVVIGX SV HS

GSRGITXW SJ GEYWEPMX] EP .. A9 ) L
EXSQMG QMGVSGSWQ EW %P e

FIPMIZIH#

8S ERW[IV XLMW UYIWXMSR & ] -
TIVIJSVQ E VERHSQ QIEWYVIQIRXNMNIR KHEMHI E WIGXMSR SJ X
IRXERKPIH TEVXMGPIW EX XLIUWERNYXQMGBRRRIKMSR %R EPY
GLIGO MX EKEMRWX &IPP..W MRIRVVEPMWRPPIG XS EPQSWX EF
JMRWXIMR..W GSRGITX SJ PSGEP 'GE¥WEP MXP MWERG YR M
XLIWI NTIVMQIRXW [MPP EP[E]PVE]WEVX?/I]V\QP\IJjPTgn-/’ISN.L.M/IPHMRK T

JVSQXXLIV VEHMEXMSR
MRIUYEPMX] &] GSRXVEWX UYERXYQ QIGLERMGW

TVIHMGXW XLEX XLI] [MPP ZMSPEXI MX
s8LI PEWX HSYFXW HMWTIPPIH4AVSQOQMWMRK ETTPMGEXMSRW

-R XLI IEVP] W .SLR *VERGMWPNEYW.IW KVSYT GER RS]
[ILS [EW E[EVHIH XLI 2SFIP 4VNMNA*WMRXW [MXL E RSZIP I\TIV
4LIWMGW PEWX JIEV ERH 7XYEVXLUIV)SBHOEWIEVGLIVW TYFP
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[EZI SGGYVW [MXL SXLIV
SVKERMAEXMSR WYGL EW
TVSTIVX] XLEX EPPS[W TE
[MXLSYX VIWMWXERG |

-X W [SVXL RSXMRK XLEX
NYWX E XLISVIXMGEP GYV

ETTVSE(
JEWX XVceGC JSYV RI[] JEF
s TI-FMPMX M W
ETTVSEGL MRGPYHI XLI Jz¢
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MQQIRWI MRXIVIWX JSV H
[MXL YRMUYI TVSTIVXMIW
XIQTIVEXYVI WYTIVGSRHY
GSYPH PIEH XS QSVI 1%GN
XVERWJIV ERH WXSVEKI| ¢
UYERXYQ GSQTYXIVW

SYRMRK E *IVQM KEW [MXI

8S I\TPSVI XLMW MRXIVTP
GSPPIEKYIW XLI VIWIEVG
"YRMXEV] *IVOM KEW% E
EXSQW GSSPIH XS I\XVIQI
XIQTIVEXYVIW ERH [LIVI I
[MXL IEGL SXLIV ZIV] SJXI

SLI VIWIEVGLIVW XLIR TPE
STXMGEP GEZMX] E HIZM{
PMKLX MR E WQEPP WTEG
TIVMSH SJ XMQI 3TXMGEF
SJ X[S JEGMRK QMVVSVW
PMKLX FEGO ERH JSVXL F
XLSYWERHW SJ XMQIW EF
TEVXMGPIW TLSXSRW XS
GEZMX]

"R XLI WXYH] XLI VIWIEVC
GEZMX] XS GEYWI XLI TEV
KEW XS MRXIVEGX EX PSR
EXSQ [SYPH IQMX E TLSXS
SRXS XLI QMVVSVW [LMGI|
F1 WIGSRH EXSQ SJ XLI KE
LS[ JEV MX MW JVSQ XLI ¥
TLSXSRW EVI IQMXXIH ERI
IEWMP] XYRIH MR XLI INTI\
EXSQW GSPPIGXMZIP] SVK
[EZI TEXXIVR

"8LI GSQFMREXMSR SJ EX.
HMVIGXP] [MXL IEGL SXLI\
[LMPI WMQYPXERISYWP] I
SZIV PSRK HMWXERGI MW
[LIVI XLI MRXIVEGXMSRW

&VERXYX ~:1 LSTI [LEX [l

[MPP MQTVSZI SYV YRHIV\
XLl QSWX GSQTPI\ QEXIV M
MR TLIWMGW %o

61JIVIRGIW

(IRWMX] [EZI SVHIVMRK M
KEW [MXL TLSXSR QIHME X
'MGXSV ,IPWSR 8MQS >[I

1MZILZEV )PZME 'SPIPPE
ISRMWLM |IPQYX 6MXWGL
&VERXYX
2EXYVI 1E] (3-

W

% FVIEOXLVS
XLEX GER MC
RSX SRP] UY
VIWIEVGL FY

UYERXYQ FE
XIGLRSPSKM]
JYXYVI




710QIXVMG +VETLIR
S5YERXYQ (SXW JSV
5YFMXW

SYERXYQ HSXW MR WIQMGSRHYGXSVW WYGL EW WMP M(
GSRWMHIVIH LSX GERHMHEXIW JSV LSWXMRK UYERXYQ
[GMIRXMWXW EX *SVWGLYRKWA?AIRXVYQ .°PMGL ERH 6;8,
WLS[R XLEX FMPE]IV KVETLIRI LEW IZIR QSVI XS SJJIV 1
HAHSYFPI UYERXYQ HSXW XLI] LEZI GVIEXIH EVI GLEVEGX
PIGXVSR LSPI W]JQQIXV] XLEX EPPS[W E VSFYWX VIEH ¢
RIGIWWEV] GVMXIVME JSV UYERXYQ GSQTYXMRK 8LI VI
VIRS[RIH NSYVREP 2EXYV]

SLI HIZIPSTQIRX SJ VSFYWR®BRI SJ XLIWI JIEXYVIW MW X
WIQMGSRHYGXSVY WTMR UYFEIRMKEB YXRIEX IPER FI XYRIH
XLl VIEPMAEXMSR SJ PEVKIIWGERPE PUNMEIRBXYQI G Y%IPH JVS
GSQTYXIVW MR XLI JYXYVI ,SQIMPPM IPIGXVSRZSPX 8L
GYVVIRX UYERXYQ HSX FEWIHY WYRMOS GSR¥%“RI GLEVKI C
WIWXIQW EVI WXMPP MR XIMRWMRIEREGE ERIEW WS GE
VIWIEVGLIVW EX 5Y8IGL MR(IRLRHMRK SR XLI ETTPMIH Z
2IXLIVPERHW [IVI EFPI XS GEIEXVET E WMRKPI IPIGXV S
WMPMGSR FEWIH WTMR UYBMXWRXITYBMX YEVIWSP| « FEW A
XMQI :MXL KVETLIRI XLIVIIR\GXVSRPWREXRSERKSPMH W X |
[E] XS KS 8LI QEXIVMEP [LINGILWMRMBMWKXSI YWMRK XL
MWSPEXIH MR MW LMK MPY VEYXCVEGI XMZ XXET FSXL IP
QER] WGMIRXMWXW &YX XLSFRIBPMWERMSRXSYI XLEX LE
XLl %¥VWX UYERXYQ FMX LEMEYDX MB GSRZIRXMSREP WIC

&MPE]IV KVETLIRI MW E YREBIMFE]IV KVETLIRI MW WXMP
WIOMGSRHYGXSYV INTPEMRQEXVSME L VMWIESNT LOEMRP |

(I XEQTJIV SJ *SVWGLYRKWMBRXNERV.FPHGHIIR VIEPMAIH |
ERH 6;8, WEGLIR 9RMZIVWMXIIQMESWHEGXSVW LEZI FIIR
WIZIVEP TVSTIVXMIW [MXL MUIMRKMPX PEYWGYVVIRX I\TIVN
KVETLIRI ERH EPWS LEW WSIEHPPXIHMSRH XLMW JSV XLI
WTIGMEP JIEXYVIW 8S8LMW QBEMWX\WBX ZINEQTJIJIV WE]W

MRXIVIWXMRK JSV UYERXYQSHBI YKMEWI GVIEXIH E
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VXMWX W MQTVIWWMSR SJ FMPE]IV KVETLIRI [MXL ER IPIGX
IPIGXVSR ERH XLI LSPI EVI MR HMJJIVIRX PE]JIVW 'ST]J]VMKLX

HSYFPI UYERXYQ HSX X[S SBIBWMRKW FI]SRH [LEX GE
UYERXYQ HSXW IEGL LSYWIBBRZARXRSREPSR IQMGSRH)
ERH E LSPI [LSWI WTMR TV SX[IV XNWIOU QMW SBEP IPIGXVS
IEGL SXLIV EPQSWX TIVJIGXP|SJ *EFMER ,EWWPIV SJ >

JSV 5YERXYQ -RIJSVQEXMSF
"MHI VERKI SJ ETTPMGEXMSTONVWGLYRKWAIRXVYQ .3PMC

%EGLIR 9RMZIVWMX] GS EY
SLMW W]QQIXV] LEW X[S VIGGAV@RHEERITIVIIGX W]QQIXV]
GSRWIUYIRGIW MX MW EPQSMWMPAGTXWIS R XPYPIW EVI ZIV]
TVIWIVZIH IZIR [LIR IPIGXVSFW BRHWEZMIRK UYFMXW F
EVI WTEXMEPP] WITEVEXIH MR RKRIJMNERXMGPI XIVELIV,
UYERXYQ HSXW 7XEQTJIV WENMXBISRWMX PIRHW MXW
QIGLERMWQ GER FI YWIH X UEBRXFRQUYFMWXBI FMPE]IV
XS SXLIV UYFMXW SZIV E PSRXKTWIGISRNEBRKESVWRK[S W]
[LEX..W QSVI XLI W]QQIXV]PUGKWERWLBIRI BV]QQIXV] TP
ZIV] VSFYWX FPSGOEHI QIGNMERMNWRERMGISPI 8LIWI L]F
GSYPH FI YWIH XS VIEH SYXGSLYIPWTIMRY WKE XS SIVIEXI| |
XLl HSX [MXL LMKL %HIPMX]9% IRXERKPIH TEVXMGPI TE




[JQQIXVMG +VETLIRI 5 YERXYQ (SXW JSV *YXYV

XSTSPSKMGEP WIWXIQW FVEBRRGRR Y8 SEW [IPP EW F

WXIT GPSWIV XS VIEPMAMRIKK XS EYRBIKMERMHEXMSR (*+

UYERXYQ GSQTYXIVW XLI TEXXIV SJ OMKLX JSV 5°
'SQTYXMRK 10 5 GPYWXIV

LI VIWIEVGL VIWYPXW [IVI TYFPMWLIH MR

XLI NSYVREP 2EXYVI 8LI HEBAEIWRGTSVXMRK

XLl VIWYPXW ERH XLI GSHIW YWIH JSV XLI

EREP]WMW EVI EZEMPEFPI MEBEVEXMIREBIMISSPlI W]QQIXV] T

VITSWMXSV] 8LI VIWIEVGL EBPRMRAPISIGOEHI MR KVETL

EQSRK SXLIVW F] XLI )YVSTHERWRMSR W

, SVM~ASR VIWIEVGL ERH MREEERWXMWSRV 7 1 PPIV [/

TVSKVEQ +VETLIRI *PEKWLMJdOMRHK FH] XEXEREFI 8 8ER

J)YVSTIER 6IWIEVGL  EWWPIV ' :SPO ' 7TXEQT.
2EXYVI ZSPYQI TEKIW

S5YERXVSPS\ OEYRGLIW %YXSQEXMSR 7SJX[EVI -R’
I XEGO XS WGGIPIVEXI XLI (IZIPSTQIRX SJ 5YERXY



9/6- E[EVHW e QMF
HIZIPST UYERXYQ X

[ GMIRGI 1IMRMWXIV ERRSYRGIW RI[ JYRHMRK
UYERXYQ XIGL VIWIEVGL ERH MRRSZEXMSR H

LEVRIWW UYERXYQ TLIWMGW |
X]TI' SI WIRWSV XIGLRSPSK] X

8Ll JYRHMRK MRGPYHIW YRHIV[EXIV SV YRHIVKVSYRH

e QMPPMSR XS JYRH TVSN_P%WIID\'H:’Téj\]SI\XI!QI%S[ UYERXYQ"

UYERXYQ XIGLRSPSKMIW Js\V’ TOWMRNMER AL YWI SJI XLT KP

REZMKEXMSR ERH XMQMRK Zo¢MKEXMSR WEXIPPMXT WIW:

e OMPPMSR JSV  TVSNIGXW [EVoMRESEFHMIX] GYVVIRXP] A
WSJIX[EVI IREFPIH UYERXYQ GSOTYXEXMSR |
e OMPPMSR JSV  TVSNIGXWZ2 518w EWB W X5 v& ¥ B R ©!
MR UYERXYOQ GSOTYXMRK ETTPRGEYMERW MXIQW JSV HIPM

e OQMPPMSR JSV WIZIR TVSI\>I(IR)8WFURYV¥ K§<\4§\E/>I\</II\)/I(§IR ISI\EJRKHS?/
IREFPIH 428 ZME XLI 7QEPP yY ﬁl \ﬁ Q Q
S[1ZIV MX ER FI ZYPRIVEFPI

6IWIEVGL - RMXMEXMZI 7&6-'

G
Mw> 1 BY M Moy slREQQM

SEPOMRK EX ER IZIRX HYVMRIERE

8IGL 110 9/ 7GMIRGI 1MRMWXMRMALR, GETEFMPMX] YRHIV]

*VIIQER XSHE] ERRSYRGIH RIFTTVRUWMRR % s

WYTTSVX YRMZIVWMXMIW ERH FYWMRIWWIW |

[SVOMRK MR XLI 9/..W UYER)%#é_ AV HSE kI QuEVE HIZIPS

WG XSy REZMKEXM3SR WIRWSV XIGLRS|
TVSZMHI WYTIVMSYV TSWMXMS

SLIWI RI[ MRZIWXQIRXW XLVEVKENAW gy RIEXL SYV JITX ER

6IWIEVGL ERH -RRSZEXMSR 9/gMRBWRE SFPERWIGCYVI EPXIV

IMWWMSRW *YRH [MPP EYMPH YTSR XLl GSYRXV]..W

XRIVMRK [MXL 8VERWTSV X

2EXMSREP S5YERXYQ 8IGLRSP4§XI\/IIW
4VSKVEQQI [LMGL LEW FIIR VX¢'!2F>{(I\/IERV3( [u

RIEVP] E HIGEHI XVEMR ’
YRHIVKVSY

PP XIWX XLI RI[ XI¢
SJ 8J0...W RI
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H

, EVRIWWMRK UYERXYQ TL]WMGW
SLMW KVSYT SJ TVSNIGXW LEV

3RI SJ XLI  TVSNIGXW VIWIEVGIMRER 48] © P
ERRSYRGIH XSHE] Mw PIH FI'&MISWITEREBRFRSPSKI OEFS

JVSQ -QTIVMEP "SPPIKI OSRHSR -X EMQW XS
6lEH 1SVI
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9'SRR =EPI "SPPEFSVEX
1EOI "8 XLI S5YERXYQ 8IC
OIERIV

LI WXEXI..W X[S TVIQMIVI VIWPHMVERHY k
9'SRR EVI LIEHMRK E GSEPMXNMNER BWM W
XLI WXEXI EW E UYERXYQ XIGLRSPSKMI

8LI GSEPMXMSR 5YERXYQ 98 RRGEAMZEH EITSVXIH 'SP
QMPPMSR )RKMRIW (1ZIPSTAHRKVERVMRGEGHI XLI +5
XLl 2EXMSREP 7GMIRG!| *SYRHEMKIVRW23d ,EVXISVH
XLMW WTVMRK JSV E X[S JIIBAER DIV TEBRRIX;EXIVEY V]
1JJSVX [MXL XLl KSEP SJ PRRIVGHMBERWR KXEXT "SPPIK
'SRRIGXMGYX XS FIGSQI XORNEXWESH XMW 79  XLI~
EGGIPIVEXSYV JSV UYERXYOQOSRIGBYRSPISkMtWHITIRHIRX
ERH TVSZMHMRK XLI STTSVXYRNXRHXSLE SSRIRXG XMG Y
JSV ER 27* )RKMRIW E[EVHERHYREKEWXV] %WWSGMEX
QMPPMSR SZIV JIEVW 9'SRRIS%WHE]
VIGIRXP] VITSVXIH

-RRSZEXMSR ERH ZIRXYVI
S5YERXYQ XIGLRSPSK] MW MBERMEMKK I RRIGXMGY X
XLVSYKL UYERXYQ QIGLERMEE PUWHAERGM TR IREP T (TRX
XLEX KSZIVR XLI EXSQMG BRIRRWYWEKISSGMEP SK] -RRS
[SVPH 5YERXYQ XIGLRSPSIMWIRVIBYVOLTSIMWIKIXLIV IRV
XS MR%YIRGI LYRHVIHW SJ EMVIKEMRKXE X MESR¥W Q XIGLR:S
MRGPYHMRK WQEVXTLSRIW YRMEZQRIEXMERRWVIIVVIH XS
WIWXIQW EHZERGIH GSQTEXIVWGEKMSRW EGGSVHN
LYRHVIHW SJ SXLIV ETTPMGEXMSRW MQTEGXMRK
QER] SJ 'SRRIGXMGYX..W OI3RRIGXMGYX MW E QMGV

QERYJEGXYVMRK IRIVK] ERHRRREWXBRIERYVHV XY
MRHYWXVMIW REXMSR % WEMH 9'SRR 4V|

1EVMG "3YV TVSYH MRHYMW

8LI 9'SRR =EPI TEVXRIVWLWXKIIEVWYMXPREMR XLI JEC
INTERWMZI GSEPMXMSR SJGY®PMMXMERZ BSdII VEIRFHV | G
WXEX|I S%YGMEPW XLEX EMAW! YXQXFEWWKFVERMWRIRX SJ V
'SRRIGXMGYX EW ER MRRSZEQRQMERNIREMRIGMXMIW ER

TS[IVIH F] UYERXYQ XIGLRE&EPSKIMIWIH XLVSYKL XVIQII
EHZIVWMX]



9'SRR MW LSRSVIH XS NSMR =EPI EW PIEHIVW MR
XLI 1JIJSVX XS QEOI 'SRRIGXMGYX %QIVMGE...W
EGGIPIVEXSYVY F] XVERWJSVQMRK E HMZIVW|I
GSQTEGX VIKMSR MRXS ER IGSRSQMG
HIZIPSTQIRX TS[IVLSYWI YWMRK UYERXYQ

XIGL %o

SLI 5YERXYQ '8 TPERRMRK MR RMXMEXWE WMpMIRGI ERH XIGL
GSQTPI\ MRGSVTSVEXMRK EFPERIEBN W SXKEKIJYXYVI SJ
WXERH XS FI MQTEGXIH F] XLXt&E 8rREHMEB % WEMH 4EQMV ©
VIZMXEPMAEXMSR WTYVVIH XMYYMQ VBVRSIYRQVIWMHIRX JS
XIGLRSPSK] XVERWPEXMSR -MREASARXNSR xBEREXEBXVITVIR
S%GIW ERH XLI RIX[SVO SJ YRMEZ RARK MRHWWXMKEXSVW Sk
XIGLRSPSK] EHSTXIVW MR XLI &YHGOEMBK XmisXp !V XLI INTI
HIJIRWI %RERGMEP WIVZMGIWWERME@sBeIRRIRKE! SJ 9'SRH
WIGXSVW EPP WXERH XS FIRI®KR]I TEVXRIVW SYERXYQ '8

TSXIRXMEP XS FI XVERWJSVQ
"=EPI LEW E WXIPPEV VITYXERMYR QAPRBHYERBRIH[ISVOJISVGI
WGMIRGI ERH E FPSWWSQMRKVWRENW. SHTSVXYRMXMIW XS
GSQQYRMX] MR UYERXYQ XIGWRSESNNIW!I 4 FEWMRH F] VIG

IMGLEIP '"VEMV =EPI..W zMGIHPUBZEWK BBY TVSQSXIW TUY
VIWIEVGL ERH GS TVMRGMTERMRYAWXM&REXSY JSV

XLI 27 KVERX "8LMW [MPP FI E QYPXM FMPPMSR

HSPPEV MRHYWXV] ERH [I..HZFSAIKERER-BRRZEXMSRW
9'SRR [MXL TEVXRIVW EVSYR@WI IXWRE x| SIsXLI TVIWXMK

RYGPIEXI E REXMSREP UYERXMEVEN M HEsIPRRFSVEXMSRYV
SRRIGXMGY X % IGSRSQMG WSGMIXEP ERH X

STTSVXYRMXMIW JSV XLIMV \

9'SRR..W MRZSPZIQIRX MRGPYHIW QSVI XLER E _
HSAIR VIWIEVGLIVW WTERRMRRWERAVEpXIGLRSPSK] VITVIW

WGLSSPW GSPPIKIW ERH WIVZ WY YMRG HRIIRWGMIRGH
XLl 7GLSSP SJ )RKMRIIVMRK T&EMXKIVIILYM I YVEpH FIXTTIR
%VXW ERH 7GMIRGIW ERH XLP&BIKRIMPGKY MW VIEH] HIXI
'SQQIVGMEPMAEXMSR 71VZMGHIWR fNMRRCQD Xk REXMSR[MHI L~

IRMZIVWMX]..W VIWIEVGL IRXIYTeMP) XWWBWsESESLRSPSKMC
SUGMEPW IN\TPEMR I L IQTLEWMAIH +SZIVRSV 2IH OE




6IWIEVGLIVW JVSQ .IRE &IVPMR )VPERKIR 2YVIQFIVK ERH
HMWXVMFYXIH UYERXYQ OIJW FIX[IIR X[S TSMRXW YWMRK |
PMROW YRHIV IZIVIHE] GSRHMXMSRW 3R E LIXIVSKIRISYW
VEXIW MR XLI OMPSFMX VERKI TIV WIGSRH MR HE]JPMKLX ¢
SJ XLI 5Y2)8 MRMXMEXMZI E TMPSX TVSNIGX JYRHIH F] XL
ERH 6IWIEVGL &l1&* XS HIZIPST LMKLP] WIGYVI GSQQYRM(
UYERXYQ XIGLRSPSKMIW

SBLI GSQQYRMGEXMSR SJ XLI JYRKWXMNXNIWXKS, - LEZI RS[ XEC
FIGSQI QSVI WIGYVI [MXL XLI METSSIXERKLWXIT XS[EVH UY
TEVXMGPIW 8S8LMW MW XLI KSEHRAXYGSEWXOQWSYR)BL E OI] INTIVMC(
MRMXMEXMZI F] XLI &1&* 8LI WREKRMEIMEYWXMTPI UYERXY
TEVXRIVW XLI 1E\ 4PERGO -RIVEXINRXYXS ITSWMREKIPMROW GE
4L WMGW SJ OMKLX *VMIHVMGGASHFPFMRBRRHHINSY JYXYVI WGEP|
ORMZIVWMX] J)VPERKIR 2YVIQFWHEKI I XIX{G& OW 8LI] RSX SRF
-RWXMXYXI SJ 'SQQYRMGEXMSKRWEHEWERMWWMSRW SJ UYERX
2EZMKEXMSR ERH XLI X[S *VEWREGIJIERH Y2FIV PMROW FY)
-RWXMXYXIW JSV % TTPMIH 3TXMGE W NGERWNEIXRW MR

~

JRKMRIIVMRK -3* ERH XLI ,IMRWMESRHWKR HE]PMKLX
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3RI KSEP SJ XLI OI] NTIVMQIRXIFEEWRXELlI GEWI SJ PSRKIV
HIQSRWXVEXI XLI HMWXVMFY XWBRXERGMWERXYQ[LIR E HMVI
OI]W MR LIXIVSKIRISYW EH LSGYEMR®Q GIRW MW RSX TSWW
HE]JPMKLX I\TPEMRW (V S8LSWWWIEWSLAIW LEZI XEOIR TVI(
GSSVHMREXSV MR XLI 5Y2)8 3WEMERFPPJIGSQFMRMRK OI]W
*VEYRLSJIV -RWXMXYXI JSV %MRXW B IHTVWEXG W ER¥XIMSRW EF
AVIGMWMSR JRKMRIIVMRK -3* HMWIXBRGRWS YL OI] HMWXVM
MR XLMW GEWI QIERW XLEX [ITEBMWXWAPEYSZIV IZIR KVIEXIV
UYERXYQ OI]W FIX[IIR X[S TSMRXW [MXL E
GSQFMREXMSR SJ JVII WTEGI ERAFMBFUNYERROW PMRO EPPS
XS FVMHKI Y4FIV KETW %RH ERFISIKEINMW [MXL ER
EH LSG GLEVEGXIV M1 IWXEFPMWLMRK XLI
GSRRIGXMSR EW UYMGOP] EW IBWO®NHAPTIVMQIRX XLYW HIC
LS[ XLl GSQFMREXMSR SJ QY|
SIWX FIH SZIV X[S OMPSQIXIVWWRGXIH MRFERMHKMRK Y%FI1V
EVIE SJ .IRE HMWXERGIW [LIVI XLI PEGO S
JYPP] “%FIV FEWIH XVERWQMYV
"R XLMW WTIGM¥%G GEWI XLI YWWHBVEIPI\GVBRXMRYIW %R S
IWXEFPMWLIH E UYERXYQ WIGIYEQHPI LIVI [SYPH FI E WYQQ
GSRRIGXMSR SR E RIEVP] X[SVOMPSRWIW RSHEXGL] YaFIV N
XIWX XVEGO MR .IRE 8LI UYERXXQRBXYVEP FSYRHEVMIW V
HMWXVMFYXMSR [EW MQTPIQIRMHW EW[EPWS E GSRGIMZE
WXEKIW 8LI NSYVRI] FIKER SRVELRENEES S3V E TSMRX XS T
XLl .IRE TYFPMG YXMPMX] GSETE[RIR AMERW®MXXIV ERH VI
KVIIR GSRXEMRIV [MXL E XIPIWIGISMXBBSRMWLIH JSV E WLSV)
WIRHMRK UYERXYQ OI]W MR MXW FIPP] *VSOQ
LIVI PMKLX TEVXMGPIW [LMG%RIS¥QVXMQHABW MEBRX EWTIG X
JSV KIRIVEXMRK E LMKLP] WIGYMMVMQERXYQN MXW QSFMPI ¢
OI] YaVWX %] SZIV OMPSQIXXNMNUFERXYQ GSRXEMRIVW Y
GVS[ %MIW XS XLI &IYXIRFIVKVERQIMEXWELIVW EPWS GEPPIH °
JIRE 8LIVI XLI] EVI TMGOIH YREFYAMGEPP] XVERWTSVXEFP]I
VIGIMZMRK WXEXMSR MR ERSX\HYT®PIRKENROVRSRS ER] PSG
XLl KVSYRHW SJ XLI *VEYRLSJAM MROPXMRHUXGESYPH IWXEFPM
*VSQ XLMW MRXIVQIHMEXI| RSMIGYMI W MBISRRPGMKWM SR XLIVI E
JIH MRXS E %FIV PMRO ERH JSM[MWH[IEH ZWMMEERXYQ GSQQYRN
QIXIVW SJ “%FIV XS E FYMPHMRIQ ERINERXRN K% XLI QSWX HN
XLI MRWXMXYXI 8LIVI E UYERPSGEOMSRW
LREPP] KIRIVEXIH JVSQ XLI QIEWYVIQIRXW
SR XLI PMKLX TEVXMGPIW




5Y2)8 MRMXMEXMZI 3RI WXIT GPSWIV XS LMKLP] WI

6IWIEVGLIVW EGLMIZI OI] KIRIVEXMSR VEXIW
MR XLI OMPSFMX VERKI

MXL XLIMV INTIVMQIRX XLI VIWIEVGLIVW EPWS

EGLMIZIH OI] KIRIVEXMSR VEXIW MR XLI OMPSFM X

VERKI TIV WIGSRH IZIR MR HMVIGX QMHHE]

WYRPMKLX 8LI VIWIEVGLIVW XLYW EPWS

EGLMIZIH ER MQTSVXERX GVMXIVMSR JSV

TVEGXMGEP YWI FIGEYWI MRXIRWI WSPEV

VEHMEXMSR YWYEPP] MQTEMYWxXXILV3$EGLERKI $9&97 [LMGL
UYERXYQ FEWIH OI]W -R QERI']VIQI\/IWIW SJ XLI *VEYRLSJIV -3’
INTIVMQIRXW XLI UYERXYQ OY]WINAMRK XLI UYERXYQ OI]W W
XLIVIJSVI HMWXVMFYXIH EX RMXELXLERIKEFVYFPMG YXMPMX]

WXSVIH JSV HE][XMQI GSQQYRMEAMMARYEM PIMKLX TEVXMC
XLI HIZIPSTQIRX SJ WTIGMEP[ KR E¥M YHEKMQ IXLEX XL MW
Ol] KIRIVEXMSR MW RS[ TSWWMFE&! Mmw zIV] GPSWI XS XLI
MR GPEWWMGEP XIPIGSQQYF
‘R EHHMXMSR SRI EWTIGX SyX¥hMWEpTIYMRURERXYQ OI]
[EW XLT HIQSRWXVEXMSR SJ FhMME XY ERRHMXRMSREP P X1\
O] HMWXVMFYXMSR 8LMW MBZSRAZEWVELMRK XVERWOMW
WMQYPXERISYW MQTPIQIRXEXMSRyPIWMIIIWRKO MR HE]
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