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?ƖЮШ~ċƖĦШ]ĲŔƣǍЯШůċƖĦЮŊĲŔƣǍѻƣĲũĲťŸůЮĬĲ 

?ƖЮШ ŔĦŸũċƚШÂĲƖũŸƣЯШŰŔĦŸũċƚЮƓĲƖũŸƣѻőőŔЮŉƖċƨŰőŸŉĲƖЮĬĲ 
§ũŔƻĲƖШcŸũƚĦőťĲЯШŸũŔƻĲƖЮőŸũƚĦőťĲѻƣĲũĲťŸůЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
  

https://www.squad-germany.de/testbeds/
mailto:marc.geitz@telekom.de
mailto:nicolas.perlot@hhi.fraunhofer.de


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΞ 
 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÉƣċƖƣШÂŸŔŰƣ EŰĬШÂŸŔŰƣ xĲŰŊƣőШ
яťůѐ 

xŸƚƚĲƚШ
яĬ7ѐ 

ÑǃƓĲШŸŉШ
ÑƖċŰƚůŔƚƚŔŸŰ 

[ƖċƨŰőŸŉĲƖрfŰƚƣŔƣƨƣШŉƬƖШ
 ċĦőƖŔĦőƣĲŰƣĲĦőŰŔťЯШ
cĲŔŰƖŔĦőрcĲƖƣǍрfŰƚƣŔƣƨƣШ

ыccfьШрШ7ĲƖũŔŰ 

ÑрxċĤƚШы?ĲƨƣƚĦőĲШ
ÑĲũĲťŸůШ ]ьШрШ7ĲƖũŔŰ Ρ ΟΜ ŉƖĲĲШƚƓċĦĲШũŔŰť 

[ƖċƨŰőŸŉĲƖрfŰƚƣŔƣƨƣШŉƬƖШ
 ċĦőƖŔĦőƣĲŰƣĲĦőŰŔťЯШ
cĲŔŰƖŔĦőрcĲƖƣǍрfŰƚƣŔƣƨƣШ

ыccfьШрШ7ĲƖũŔŰ 

ÑрxċĤƚШы?ĲƨƣƚĦőĲШ
ÑĲũĲťŸůШ ]ьШрШ7ĲƖũŔŰ Τ Τ ǯĤĲƖ 

ÑрxċĤƚШы?ĲƨƣƚĦőĲШÑĲũĲťŸůШ
]ьШрШ7ĲƖũŔŰ 

cƨůĤŸũĬƣрÖŰŔƻĲƖƚŔƣęƣШрШ
7ĲƖũŔŰ 

ΞΡ Υ ǯĤĲƖ 

ÑрxċĤƚШы?ĲƨƣƚĦőĲШÑĲũĲťŸůШ
]ьШрШ7ĲƖũŔŰ 

?ĲƨƣƚĦőĲШÑĲũĲťŸůШрШ
ÉƣƖċƨƚĤĲƖŊ ΠΤЮΟ ΝΠЮΡ ǯĤĲƖ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 9р7ċŰĬЯШ§р7ċŰĬ 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ċĲƖŔċũШŉŸƖШŉƖĲĲШƚƓċĦĲШũŔŰťШċŰĬШƨŰĬĲƖŊƖŸƨŰĬШŉŸƖШǯĤĲƖ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
[ƖĲĲШ ƓĲƖƣƨƖĲШ ΞШĦů 
ĬċƓƣŔƻĲШ§ƓƣŔĦƚ  Ÿ 

ÄƨċŰƣƨůШ
9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƓċŔƖШƚŸƨƖĦĲШċƣШΝΡΡΜШŰů 
ĬŔƻЮШƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШŉŸƖШ9рШċŰĬШ§рĤċŰĬШыÉ ÉÂ?ƚШċƖƖċǃЯШ

fŰ]ċ ƚШÉÂ ?ƚь 
?ì?~Ш~ƨǂо?Ĳůƨǂ 

9р7ċŰĬШ?ì?~ШÑĲũĲĦŸůШũċƚĲƖШƖċĦť 
?éрÄu?ШƓũċƣŉŸƖůШŔŰĦũЮШEŰĦƖǃƓƣŸƖƚ 
Å[р9ŸůůƨŰŔĦċƣŔŸŰШũŔŰťШƚǃƚƣĲů 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШ
ŉŸƖШĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣбШċƻċŔũċĤũĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲаШ
ċĦĦĲƚƚШƣŸШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲЯШƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚЯШ

ŔŰƣĲƖŰĲƣЯШ[É§рũŔŰť 
  

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 

¶ QR.N:  https://www.forschung -it-sicherheit-
kommunikationssysteme.de/projekte/quantenrepeat
er-net-qr.n  

 
 

https://www.squad-germany.de/testbeds/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ őƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƚĲƖƻŔĦĲоċťƣƨĲũũĲƚоƓƖŸŢĲťƣ
рťŔĦťрŸǭрƕƖрǂрƣƖĲŔĤƣрŉŸƖƚĦőƨŰŊрǍƨůрƕƨċŰƣĲŰƖĲƓĲċƣĲƖр
ƻŸƖċŰ 

¶ őƣƣƓƚаооƽƽƽЮƕƨĤŔŊЮĦŸůоĦŸůƓċŰǃоŉƨŰĬĲĬр
ƓƖŸŢĲĦƣƚоŉƨŰĬĲĬрƓƖŸŢĲĦƣƚрƖĲċĬĲƖоĤůĤŉрŢŸŔŰƣрƓƖŸŢĲĦƣр
ƕрƖǂ 

¶ őƣƣƓƚаооċƖǂŔƻЮŸƖŊоƓĬŉоΞΟΝΝЮΜΥΜΟΥ 
¶ őƣƣƓƚаооĬŔŊŔƣċũр
ũŔĤƖċƖǃЮƣőĲŔĲƣЮŸƖŊоĬŸŔоΝΜЮΝΜΠΦоŔĦƓЮΞΜΞΟЮΞΟΡΝ 

¶ őƣƣƓƚаооċƖǂŔƻЮŸƖŊоċĤƚоΞΡΜΠЮΜΥΦΞΤ 
¶ őƣƣƓƚаооƓƨĤƚЮċŔƓЮŸƖŊоċŔƓоċƓƖоċƖƣŔĦũĲоΦоΝоΜΝΝΠΝΞоΞΥΟΡ
ΣΡΤорƕƨċŰƣƨůрťĲǃрĬŔƚƣƖŔĤƨƣŔŸŰрƣĲƚƣĤĲĬрƨƚŔŰŊрċрƓũƨŊ 
 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

 
¶ ~ċƚƚŔƻĲũǃШƓċƖċũũĲũŔǍĲĬШ?ì?~рÄu?ШƽŔƣőШůŸƖĲШƣőċŰШ
Ν~ĤŔƣоƚШƚĲĦƖĲƣШťĲǃШƖċƣĲШŸƻĲƖШccfрÑxċĤƚрxŸŸƓШŸŉШ
ĬĲƓũŸǃĲĬШǯĤĲƖЮ 

¶ ƓőŸƣŸŰŔĦШĲŰƣċŰŊũĲůĲŰƣШĬŔƚƣƖŔĤƨƣŔŸŰШŸƻĲƖШccfрÑxċĤƚр
xŸŸƓШŸŉШĬĲƓũŸǃĲĬШǯĤĲƖЮ 

¶ ĦŸŰƣŔŰƨŸƨƚШ[É§ШÄu?ШŸƻĲƖШΟΜΜůЯШĦũċƚƚŔĦċũШ[É§Ш
ĦŸůůƨŰŔĦċƣŔŸŰШŸƻĲƖШΟťů 
 

§ƨƣũŸŸť 

 
¶ demonstration of free-space QKD over 5km FSO link 

between HHI and TLabs. 
¶ Entanglement transfer over the direct open-air optical 

link between HHI & DT (LoS) and fiber optical network. 
¶ demonstration of entanglement based QKD. 
¶ demonstration of entanglement swapping and 

quantum teleportation between remote, fiber-coupled 
nodes 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ  
 

https://www.squad-germany.de/testbeds/
https://forschung-it-sicherheit-kommunikationssysteme.de/service/aktuelles/projekt-kick-off-qr-x-treibt-forschung-zum-quantenrepeater-voran
https://forschung-it-sicherheit-kommunikationssysteme.de/service/aktuelles/projekt-kick-off-qr-x-treibt-forschung-zum-quantenrepeater-voran
https://forschung-it-sicherheit-kommunikationssysteme.de/service/aktuelles/projekt-kick-off-qr-x-treibt-forschung-zum-quantenrepeater-voran
https://forschung-it-sicherheit-kommunikationssysteme.de/service/aktuelles/projekt-kick-off-qr-x-treibt-forschung-zum-quantenrepeater-voran
https://www.qubig.com/company/funded-projects/funded-projects-reader/bmbf-joint-project-q-rx
https://www.qubig.com/company/funded-projects/funded-projects-reader/bmbf-joint-project-q-rx
https://www.qubig.com/company/funded-projects/funded-projects-reader/bmbf-joint-project-q-rx
https://arxiv.org/pdf/2311.08038
https://digital-library.theiet.org/doi/10.1049/icp.2023.2351
https://digital-library.theiet.org/doi/10.1049/icp.2023.2351
https://arxiv.org/abs/2504.08927
https://pubs.aip.org/aip/apr/article/9/1/011412/2835657/A-quantum-key-distribution-testbed-using-a-plug
https://pubs.aip.org/aip/apr/article/9/1/011412/2835657/A-quantum-key-distribution-testbed-using-a-plug
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9ċůƓƨƚШ ĲƣƽŸƖťШы7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚШsĲŰċьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠ 
 

ΞЮ 9ċůƓƨƚШ ĲƣƽŸƖťШы7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚШsĲŰċь 
 

[ŔĤĲƖШŰĲƣƽŸƖťШƽŔƣőШċĤŸƨƣШΟΜΜрƣŸрΞΜΜΜрůĲƣĲƖШũĲŰŊƣőƚШĦŸŰŰĲĦƣŔŰŊШĬŔǭĲƖĲŰƣШĤƨŔũĬŔŰŊƚШŸŰШƣőĲШ
7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚЮ 

 

[ŔŊЮΝШũŸĦċƣŔŸŰШŸŉШƣőĲШ9ċůƓƨƚШ ĲƣƽŸƖť 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ 9ċůƓƨƚШ ĲƣƽŸƖťШы7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚШsĲŰċь 
ÉƣċƖƣШÂŸŔŰƣ ĤĤĲШ9ĲŰƣĲƖШŸŉШÂőŸƣŸŰŔĦƚЯШsĲŰċ 
EŰĬШƓŸŔŰƣ [ƖċƨŰőŸŉĲƖШf§[ЯШ7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚЯШsĲŰċ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ЯШ7ĲƨƣĲŰĤĲƖŊШĲЮéЮ 

9ŸŰƣċĦƣШ 
?ƖЮШ ċƣċƚċШÂċƻũŸƻŔĦ 

ÂƖŸŉЮШ?ƖЮШ[ċĤŔċŰШÉƣĲŔŰũĲĦőŰĲƖЯШ
[ċĤŔċŰЮÉƣĲŔŰũĲĦőŰĲƖѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
xĲŰŊƣőШяťůѐ ӃШΝШťů 
xŸƚƚĲƚШяĬ7ѐ р 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 9рĤċŰĬШыΝΡΡΜШŰůь 

https://www.squad-germany.de/testbeds/


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

9ċůƓƨƚШ ĲƣƽŸƖťШы7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚШsĲŰċьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡ 
 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ĬŔǭĲƖĲŰƣШƚŸƨƖĦĲƚШы?éЯШĲŰƣċŰŊũĲĬЯШĲƣĦЮьШċŰĬШĬĲƣĲĦƣŸƖƚШ
ċƻċŔũċĤũĲЮШ ƻċŔũċĤŔũŔƣǃШƣŸШĲǂƣĲƖŰċũШƨƚĲƖƚШůŔŊőƣШĤĲШƓŸƚƚŔĤũĲЮ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ǯĤĲƖШċĦĦĲƚƚШƓŸƚƚŔĤũĲЮШxŔůŔƣĲĬШŔŰƣĲƖŰĲƣШċĦĦĲƚƚ 
ШыŰŸШx  ЯШƖĲƚƣƖŔĦƣĲĬШìx  ь 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ Äƨ EÑаШőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲ 
¶ Äр[ŔĤĲƖаőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕрǯĤĲƖ 

¶ Äƨ EÑҼÂƖŸÄƨċťĲаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрƓƖŸƕƨċťĲ 

¶ Äƨ EÑҼf9xŔŰťаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрŔĦũŔŰť 

¶ ÄрŰĲƣрÄа őƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕрŰĲƣрƕ  

 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ cŔŊőȤ?ŔůĲŰƚŔŸŰċũШEŰƣċŰŊũĲůĲŰƣШŉŸƖШÄƨċŰƣƨůШ
9ŸůůƨŰŔĦċƣŔŸŰШŔŰШƣőĲШ[ƖĲƕƨĲŰĦǃШ?ŸůċŔŰЯШΜΦЮΞΜΞΟ 

¶ ÅŸĤƨƚƣШÑŔůĲШÑƖċŰƚŉĲƖШƽŔƣőШÉŔŰŊũĲШÂőŸƣŸŰƚШŸŰШcǃĤƖŔĬШ
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÉĦĲŰċƖŔŸƚШŔŰШ[ŔĤĲƖШċŰĬШ[ƖĲĲр
ÉƓċĦĲЯШΜΣЮΞΜΞΟ 
 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ uĲǃШEǂƓĲƖŔůĲŰƣШΝШŔŰШÄƨ EÑЮШ 
¶ §ŰрŊŸŔŰŊШŔŰĦũƨƚŔŸŰШŔŰШĬŔǭĲƖĲŰƣШƚǃƚƣĲůШƣĲƚƣƚШċŰĬШ
ĲǂƓĲƖŔůĲŰƣƚЮ 

¶ cǃĤƖŔĬШũŔŰťШŔŰŉƖċƚƣƖƨĦƣƨƖĲШĦŸŰŰĲĦƣĲĬШыŉƖĲĲрƚƓċĦĲШċŰĬШǯĤĲƖШ
ũŔŰťƚь 
 

 
§ƨƣũŸŸť 

 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ ƚǃƚƣĲůШƣĲƚƣƚШŸŰШőǃĤƖŔĬШũŔŰťƚШ 
¶ ũŸĦċũШŰĲƣƽŸƖťƚШŉŸƖШůƨũƣŔƓũĲǂŔŰŊ 

 
 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

https://www.squad-germany.de/testbeds/
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https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-iclink
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-iclink
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xċƚƣШƨƓĬċƣĲĬаШΝΣЮΜΠЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣ 
 

ΟЮ ?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ь 
 

ШÑőĲШ?ċÄx  ШƣĲƚƣĤĲĬШĲŰċĤũĲƚШĦŔƣǃрƽŔĬĲШÄu?ШƻŔċШǯĤĲƖШũŔŰťƚЮШfƣШŉĲċƣƨƖĲƚШċШĦĲŰƣƖċũШ
ƓőŸƣŸŰШƓċŔƖШƚŸƨƖĦĲШƣŸШĲŰċĤũĲШůƨũƣŔƓũĲШƨƚĲƖƚШыƖĲĦĲŔƻĲƖƚьШƣŸШĦŸŰŰĲĦƣШċƣШŸŰĦĲЮШÑőƨƚЯШ
ůƨũƣŔрƨƚĲƖШÄu?ШĤċƚĲĬШŸŰШƚŔůƨũƣċŰĲŸƨƚШƓċŔƖƽŔƚĲШĦŸŰŰĲĦƣŔŸŰƚШŔƚШŔŰƻĲƚƣŔŊċƣĲĬШŔŰШċШ
ƚƣċƖрƚőċƓĲĬШŰĲƣƽŸƖťШƣŸƓŸũŸŊǃЮШ ƚШƣőĲШƚŸƨƖĦĲШċĦƣƚШċƚШőƨĤШŉŸƖШƣőĲШƓőŸƣŸŰШƓċŔƖƚШċŰĬШ

ŔƚШƨŰƣƖƨƚƣĲĬЯШƣőĲШŰĲƣƽŸƖťШĦċŰШĤĲШĦŸŰƚŔĬĲƖĲĬШŉƖĲĲШŸŉШƣƖƨƚƣĲĬрŔŰƣĲƖůĲĬŔċƣĲрŰŸĬĲƚЮШ9ƨƖƖĲŰƣũǃЯШƣőĲƖĲШ
ĲǂŔƚƣШŸŰĲШƓőŸƣŸŰШƓċŔƖШƚŸƨƖĦĲШċŰĬШŉŸƨƖШƖĲĦĲŔƻĲƖƚШƽőŔĦőШċƖĲШƣĲƚƣĲĬШċƚШĬĲůŸŰƚƣƖċƣŸƖƚЮ 

 

 

[ŔŊЮШΝШxŸĦċƣŔŸŰШŸŉШ?ċÄx  ШƣĲƚƣĤĲĬЮШ ŸƣĲаШÑőĲШƚƣċƖƣШƓŸŔŰƣШŸŉШċШũŔŰťШŔƚШċũƽċǃƚШċƣШƣőĲШƓőŸƣŸŰШƚŸƨƖĦĲЮШÑőĲШ
Äu?ШťĲǃШƽŔũũЯШőŸƽĲƻĲƖЯШċũƽċǃƚШĤĲШĲǂĦőċŰŊĲĬШĤĲƣƽĲĲŰШƣƽŸШċƖĤŔƣƖċƖǃШĲŰĬШƓŸŔŰƣƚШыĲЮŊЮШ]ÉfШҼШ?ÑШÑĲĦőŰŔťьЮШÉŸЯШ
ĤċƚŔĦċũũǃШƣƽŸШǯĤĲƖШũŔŰťƚШċƖĲШŔŰƻŸũƻĲĬШċƣШċШƣŔůĲШŉŸƖШŸŰĲШÄu?ШũŔŰťЮШÑőĲШƓőŸƣŸŰШƚŸƨƖĦĲШыƚƣċƖƣШƓŸŔŰƣьШĬŸĲƚШŰŸƣШ

ǃŔĲũĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШťĲǃЮ 

 

 

https://www.squad-germany.de/testbeds/


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΤ 
 

  

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ь 
fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÑÖШ?ċƖůƚƣċĬƣШƽŔƣőШ?ĲƨƣƚĦőĲШÑĲũĲťŸůШÑĲĦőŰŔťШ]ůĤc 

9ŸŰƣċĦƣШ 
ÂƖŸŉЮШÑőŸůċƚШìċũƣőĲƖЯШƣőŸůċƚЮƽċũƣőĲƖѻƓőǃƚŔťЮƣƨр

ĬċƖůƚƣċĬƣЮĬĲ 
?ƖЮШ§ũĲŊШ ŔťŔŉŸƖŸƻЯШŸũĲŊЮŰŔťŔŉŸƖŸƻѻƣĲũĲťŸůЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÉƣċƖƣШÂŸŔŰƣ EŰĬШÂŸŔŰƣ xĲŰŊƣőШяťůѐ xŸƚƚĲƚШяĬ7ѐ 

ÑÖШ?ċƖůƚƣċĬƣШfŰƚƣŔƣƨƣШŉƬƖШ
ŰŊĲƽċŰĬƣĲШÂőǃƚŔťШыf Âь 

]ÉfШcĲũůőŸũƣǍǍĲŰƣƖƨůШŉƬƖШ 
ÉĦőƽĲƖŔŸŰĲŰŉŸƖƚĦőƨŰŊШ

ы]Éfь 
ΞΡЮΝΡ ΝΟЮΠΡ 

ÑÖШ?ċƖůƚƣċĬƣШfŰƚƣŔƣƨƣШŉƬƖШ
ŰŊĲƽċŰĬƣĲШÂőǃƚŔťШыf Âь 

?ĲƨƣƚĦőĲШÑĲũĲťŸůШÑĲĦőŰŔťШ
]ůĤcШƻŔċШ]ƖŔĲƚőĲŔů ΟΤЮΜΣ ΝΟЮΡΣ 

ÑÖШ?ċƖůƚƣċĬƣШfŰƚƣŔƣƨƣШŉƬƖШ
ŰŊĲƽċŰĬƣĲШÂőǃƚŔťШыf Âь 

ÑÖШ?ċƖůƚƣċĬƣШ
9ǃĤĲƖƚĲĦƨƖŔƣǃ 
Шы9òÉE9ь 

ΜЮΞΤ ΝЮΥΥ 

ÑÖШ?ċƖůƚƣċĬƣШfŰƚƣŔƣƨƣШŉƬƖШ
ŰŊĲƽċŰĬƣĲШÂőǃƚŔťШыf Âь 

ÑÖШ?ċƖůƚƣċĬƣШfŰƚƣŔƣƨƣШŉƬƖШ
ŰŊĲƽċŰĬƣĲШÂőǃƚŔťШыf Âь ΞΡЮΝΟ ΤЮΣΟ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ

яŰůѐ 9рĤċŰĬШыċƖŸƨŰĬШΝΡΡΜШŰůь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲШѻШ9рĤċŰĬШċƖŸƨŰĬШΝΡΡΜШŰůШ
ыƽŔĬƣőШШӂШΣШÑcǍьбШƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШѻШΝΡΡΜШŰůбШШǯĤĲƖШ

ƚƓŸŸũƚШċĬĬŔƣŔŸŰċũШƣŸШǯĲũĬрĬĲƓũŸǃĲĬШǯĤĲƖ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣбШċƻċŔũċĤũĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲаШċĦĦĲƚƚШƣŸШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲЯШƚŔŰŊũĲШ

ƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚЯШǯĤĲƖШƚƓŸŸũƚШċŰĬШũŔŰťƚ 
 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ É[7ШΝΝΝΦШ9Å§ÉÉf ]аШ őƣƣƓƚаооƽƽƽЮĦƖŸƚƚŔŰŊЮƣƨр
ĬċƖůƚƣċĬƣЮĬĲоĦƖĦхΝΝΝΦоŔŰĬĲǂЮĲŰЮŢƚƓ 

¶ Äƨ EÑҼÂƖŸÄƨċťĲаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрƓƖŸƕƨċťĲ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΥ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ?ċƖůƚƣċĬƣЮƕƨċŰƣƨůЮũŸĦċũЮċƖĲċЮŰĲƣƽŸƖťЮё?ċÄx  ђЯШ
ΜΟЮΞΜΞΡ 

¶ fůƓũĲůĲŰƣŔŰŊЮƓŸƚƣцƓƖŸĦĲƚƚŔŰŊЮċũŊŸƖŔƣőůƚЮŉŸƖЮċЮƚƣċƖц
ƚőċƓĲĬЮƕƨċŰƣƨůЮťĲǃЮőƨĤЯШΜΟЮΞΜΞΡ 

¶ ЮƕƨċŰƣƨůЮťĲǃЮĬŔƚƣƖŔĤƨƣŔŸŰЮŰĲƣƽŸƖťЮƽŔƣőЮċЮůƨũƣŔцƨƚĲƖЮ
ƓőċƚĲцЮƣŔůĲЮĦŸĬŔŰŊЮƕƨċŰƣƨůЮťĲǃЮőƨĤЮŉŸƖЮĦŔƣǃцƽŔĬĲЮ
ĬĲƓũŸǃůĲŰƣЯШΜΟЮΞΜΞΠ 

¶ ÉĦċũċĤũĲЮ ĲƣƽŸƖťЮŉŸƖЮÉŔůƨũƣċŰĲŸƨƚЮÂċŔƖƽŔƚĲЮÄƨċŰƣƨůЮuĲǃЮ
?ŔƚƣƖŔĤƨƣŔŸŰЮƻŔċЮEŰƣċŰŊũĲůĲŰƣц7ċƚĲĬЮÑŔůĲц7ŔŰЮ9ŸĬŔŰŊЯШ
ΜΡЮΞΜΞΞ 

¶ ÉĲĦƨƖĲЮĦŸůůƨŰŔĦċƣŔŸŰЮƽŔƣőЮũŔŊőƣЮƓċƖƣŔĦũĲƚЮцЮÅĲƚĲċƖĦőĲƖƚЮ
ċƣЮÑÖЮ?ċƖůƚƣċĬƣЮĬĲƻĲũŸƓЮċŰƣŔцĲċƻĲƚĬƖŸƓƓŔŰŊЮƕƨċŰƣƨůЮ
ŰĲƣƽŸƖťЯШΜΡЮΞΜΞΞ 

 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ ƚŔůƨũƣċŰĲŸƨƚЯШƓċŔƖƽŔƚĲШÄu?ШŸŉШůƨũƣŔƓũĲШƨƚĲƖƚШ
ыÂŸũċƖŔǍċƣŔŸŰрŔŰƚĲŰƚŔƣŔƻĲШ77~ΦΞьЮШ 

¶ ƖĲĦŸŰǯŊƨƖċƣŔŸŰШŸŉШƨƚĲƖШƓċŔƖƚШƣŸШĲŰċĤũĲШċŰǃШũŔŰťЮШ 
¶ ŸƓĲƖċƣŔŸŰШŸŉШƣőĲШŉƨũũШťĲǃШƓŸƚƣрƓƖŸĦĲƚƚŔŰŊШŔŰШũŔƻĲШŸƓĲƖċƣŔŸŰ 
 

§ƨƣũŸŸť 

 
¶ ĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШƓŸũċƖŔǍċƣŔŸŰрŔŰƚĲŰƚŔƣŔƻĲШÄu?ШŸƓĲƖċƣŔŸŰШ
ċŰĬШŰĲƣƽŸƖťШƚĦċũċĤŔũŔƣǃ 

¶ ŸƓƣŔůŔǍŔŰŊШƣőĲШƚĲƣƨƓШċŰĬШťĲǃрƖċƣĲƚШŔŰĦũƨĬŔŰŊШƓŸƚƣр
ƓƖŸĦĲƚƚŔŰŊШƓĲƖŉŸƖůċŰĦĲ 

¶ ÑĲƚƣШŸŉШŰĲƣƽŸƖťШċƓƓũŔĦċƣŔŸŰƚШŉŸƖШÄu? 
¶ ÂŸƚƚŔĤũĲШĲǂƣĲŰƚŔŸŰШƣŸШŰĲƽШŰĲƣƽŸƖťШĲŰĬƓŸŔŰƣƚШƣőƖŸƨŊőŸƨƣШ
?ċƖůƚƣċĬƣ 

 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ ċƓƓũŔĦċƣŔŸŰрċŊŰŸƚƣŔĦШƣĲƚƣĤĲĬШŉŸƖШÄu?ЯШƣőĲƖĲŉŸƖĲШċƓƓũŔĦċĤũĲШ
ƣŸШċƖĤŔƣƖċƖǃШƨƚĲШĦċƚĲƚ 

 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰШ 

 

 
¶ ÑőĲШƚƣċƖƣШƓŸŔŰƣШŸŉШċШũŔŰťШŔƚШċũƽċǃƚШċƣШƣőĲШƓőŸƣŸŰШƚŸƨƖĦĲЮШÑőĲШ
Äu?ШťĲǃШƽŔũũШċũƽċǃƚШĤĲШĲǂĦőċŰŊĲĬШĤĲƣƽĲĲŰШƣƽŸШċƖĤŔƣƖċƖǃШ
ĲŰĬШƓŸŔŰƣƚШыĲЮŊЮШ]ÉfШҼШ?ÑШÑĲĦőŰŔťьЮШÉŸЯШĤċƚŔĦċũũǃШƣƽŸШǯĤĲƖШ
ũŔŰťƚШċƖĲШŔŰƻŸũƻĲĬШċƣШċШƣŔůĲШŉŸƖШŸŰĲШÄu?ШũŔŰťЮШÑőĲШƓőŸƣŸŰШ
ƚŸƨƖĦĲШыƚƣċƖƣШƓŸŔŰƣьШĬŸĲƚШŰŸƣШǃŔĲũĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШťĲǃЮШШШ 

¶ ÑőĲШǯĤĲƖШĦŸŰŰĲĦƣŔŸŰШŔƚШŰŸƣШĬŔƖĲĦƣШыŉƖŸůШƣőĲШf ÂШĤƨƣШŔŰƚƣĲċĬШ
ƣőĲƖĲШŔƚШċШũŸŸƓШƻŔċШ]ƖŔĲƚőĲŔůЮ 

 

https://www.squad-germany.de/testbeds/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ċƖůƚƣċĬƣШÄƨċŰƣƨůШxŸĦċũШ ƖĲċШ ĲƣƽŸƖťШы?ċÄx  ьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΦ 
 

 

[ŔŊШΞЮШÅĲĦĲŔƻĲƖ
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xċƚƣШƨƓĬċƣĲĬаШΜΥЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféfШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΜ 
 

ΠЮ ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféf 
 

ÑőŔƚШƣĲƚƣĤĲĬШŔƚШĦŸŰƣŔŰƨŸƨƚũǃШƨƚĲĬШĤǃШ[ƖċƨŰőŸŉĲƖШffÉШŉŸƖШƕƨċŰƣƨůШĲũĲĦƣƖŸŰŔĦƚШĬĲƻĲũŸƓůĲŰƣШċŰĬШ
ƣĲƚƣŔŰŊШċƚШƽĲũũШċƚШŉŸƖШƚĦŔĲŰƣŔǯĦШƖĲƚĲċƖĦőЮШfƣШŔƚШċũƚŸШċƻċŔũċĤũĲШƣŸШċũũШƓŸƣĲŰƣŔċũШƓċƖƣŰĲƖƚШŉƖŸůШ
ŔŰĬƨƚƣƖǃШċŰĬШċĦċĬĲůŔĦƚЮ Ш 

 

[ŔŊЮШΝШũŸĦċƣŔŸŰШŸŉШƣőĲШ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféf 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféf 
ÉƣċƖƣШÂŸŔŰƣ [ƖċƨŰőŸŉĲƖШffÉЯШ?ƖĲƚĬĲŰ 
EŰĬШÂŸŔŰƣ [ƖċƨŰőŸŉĲƖШféfЯШ?ƖĲƚĬĲŰ 
§ƓĲƖċƣŸƖ ffÉШƽŔƣőШÉċĦőƚĲŰ]ŔŊċ7ŔƣШ]ůĤc 

9ŸŰƣċĦƣ ?ƖЮШÉƣĲŉċŰШuƖċƨƚĲаШШƚƣĲŉċŰЮťƖċƨƚĲѻĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲ 
?ƖЮШ~ċŰĬǃШ]ƖŸĤŸƚĦőаШůċŰĬǃЮŊƖŸĤŸƚĦőѻŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ĬċƖťШǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΝΜШťůШũŸŸƓШыΞΜШťůШƽŔƣőШĦŔƖĦƨũċƣŸƖь 
xŸƚƚĲƚШяĬ7ѐ ΣЮΟШыΝΟЮΤьШѻШΝΡΡΜШŰů 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ §рĤċŰĬШыΝΟΝΜШŰůьШƣŸШ9рĤċŰĬШыΝΡΡΜШŰůь 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféfШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΝ 
 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬШ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲ 

¶ ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲШѻШΥΝΜШŰůШċŰĬШѻШΝΡΡΜШ
ŰůЮШ 

¶ ƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШѻШƻŔƚШċŰĬШѻШΝΡΡΜШŰůбШ
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰШĲƕƨŔƓůĲŰƣЮШ 

¶ ƣŔůĲШƣċŊŊĲƖЮШ 
¶ ċŰċũǃƚĲƚШůŸĬƨũĲƚШŉŸƖШƓŸũċƖŔǍċƣŔŸŰШċŰĬШƣŔůĲрĲŰĲƖŊǃШ
ĲŰƣċŰŊũĲĬШƓőŸƣŸŰƚ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣбШċƻċŔũċĤũĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲаШċĦĦĲƚƚШƣŸШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲЯШƚŔŰŊũĲШ
ƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚЯШĲũĲĦƣƖŸŰŔĦƚШċŰĬШċŰċũǃƚĲƚШŸƓƣŔĦƚЯШŔŰƣĲƖŰĲƣ 

 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ Äр EÑШаőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲо 
¶ ÂƖŸŢĲťƣШ~Ÿ ĲÄƨċаШ
őƣƣƓƚаооƽƽƽЮĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲоĬĲоċŰƽĲŰĬƨŰŊƚŉĲũĬĲƖо
ůŔťƖŸĲũĲťƣƖŸŰŔťоůŸŰĲƕƨċЮőƣůũ 

¶ ÂƖŸŢĲťƣШ~Ÿ ĲÄƨċШffаШ
őƣƣƓƚаооƽƽƽЮĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲоĬĲоċŰƽĲŰĬƨŰŊƚŉĲũĬĲƖо
ůŔťƖŸĲũĲťƣƖŸŰŔťоůŸŰĲƕƨċΞЮőƣůũ 

¶ Σ]рÄƨċÉаШ őƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоΣŊрƕƨċƚ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ƓƓũŔĦċƣŔŸŰШ9ĲŰƣĲƖШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШƽŔƣőШŰĲƽШ
ƚĲƖƻŔĦĲƚЯШΜΞЮΞΜΞΟ 

¶ ÄƨċŰƣƨůШÑĲĦőŰŸũŸŊǃШƣŸШÉċŉĲŊƨċƖĬШƣőĲШ[ƨƣƨƖĲШŸŉШ
9ŸŰǯĬĲŰƣŔċũШfŰŉŸƖůċƣŔŸŰШEǂĦőċŰŊĲ 

¶ EƖƚƣĲШĲƖŉŸũŊƖĲŔĦőĲШÂƖŸĤĲũęƨŉĲШǍƨƖШƕƨċŰƣĲŰŊĲƚŔĦőĲƖƣĲŰШ
?ċƣĲŰƬĤĲƖƣƖċŊƨŰŊШŔŰШÉċĦőƚĲЯШΜΟЮΞΜΞΞ 
 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ ƓőŸƣŸŰŔĦШĲŰƣċŰŊũĲůĲŰƣШыƓŸũċƖŔǍċƣŔŸŰШċŰĬШƣŔůĲрĲŰĲƖŊǃьШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸƻĲƖШΞΜШťůШŸŉШĬĲƓũŸǃĲĬШǯĤĲƖ 
 

§ƨƣũŸŸť 

 
¶ ƣĲƚƣШĤĲĬШŉŸƖШÄu?ШƚŸŉƣƽċƖĲШĬĲƻĲũŸƓůĲŰƣЮ 
¶ ƣĲƚƣШĤĲĬШŉŸƖШůŔĦƖŸĲũĲĦƣƖŸŰŔĦƚШĬĲƻĲũŸƓůĲŰƣШŉŸƖШƓőŸƣŸŰŔĦШ
ƕƨċŰƣƨůШƣĲĦőŰŸũŸŊŔĲƚЮ 

¶ ƚƨƓĲƖШĬĲŰƚĲШĦŸĬŔŰŊШĲǂƓĲƖŔůĲŰƣƚЮ 
¶ ƚƓċĦĲШĬŔƻŔƚŔŸŰШůƨũƣŔƓũĲǂŔŰŊШƽŔƣőШĦũċƚƚŔĦċũШƚŔŊŰċũƚЮ 
¶ ƕƨċŰƣƨůШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШƚƣƨĬŔĲƚ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШffÉоféfШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΞ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ ?ċůƓŔŰŊШƣĲƚƣƚШƨŰĬĲƖШƖĲċũŔƚƣŔĦШĦŸŰĬŔƣŔŸŰƚШ 
¶ ÑĲƚƣШŸŉШŸƓƣŔĦċũШċŰĬШĲũĲĦƣƖŸŰŔĦШĦŸůƓŸŰĲŰƣƚШŉŸƖШĲǂƣĲƖŰċũШ
ƓċƖƣŰĲƖƚ 
 

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 
ÑőŔƚШƣĲƚƣĤĲĬШƽŔũũШĤĲШĲǂƣĲŰĬĲĬШƣŸƽċƖĬƚШċŰШŔŰƣĲƖрĦŔƣǃШũŔŰťШĤĲƣƽĲĲŰШ
?ƖĲƚĬĲŰШċŰĬШ9őĲůŰŔƣǍШċŰĬШƓŸƣĲŰƣŔċũũǃШƣŸШ[ƖċƨŰőŸŉĲƖШf§[ШŔŰШsĲŰċЮ 
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xċƚƣШƨƓĬċƣĲĬаШΜΥЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΟ 
 

ΡЮ ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲ 
 

ÑőŔƚШƣĲƚƣĤĲĬШŔƚШĦŸŰƣŔŰƨŸƨƚũǃШƨƚĲĬШĤǃШ[ƖċƨŰőŸŉĲƖШffÉШŉŸƖШƕƨċŰƣƨůШĲũĲĦƣƖŸŰŔĦƚШĬĲƻĲũŸƓůĲŰƣШċŰĬШ
ƣĲƚƣŔŰŊШċƚШƽĲũũШċƚШŉŸƖШƚĦŔĲŰƣŔǯĦШƖĲƚĲċƖĦőЮШfƣШŔƚШċũƚŸШċƻċŔũċĤũĲШƣŸШċũũШƓŸƣĲŰƣŔċũШƓċƖƣŰĲƖƚШŉƖŸůШ
ŔŰĬƨƚƣƖǃШċŰĬШċĦċĬĲůŔĦƚЮ Ш 

 

[ŔŊЮΝШxŸĦċƣŔŸŰШŸŉШƣőĲШ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲ 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲ 
ÉƣċƖƣШÂŸŔŰƣ [ƖċƨŰőŸŉĲƖШffÉЯШ?ƖĲƚĬĲŰ 
EŰĬШÂŸŔŰƣ [ƖċƨŰőŸŉĲƖШffÉЯШ?ƖĲƚĬĲŰ 
§ƓĲƖċƣŸƖ [ƖċƨŰőŸŉĲƖШffÉ 

9ŸŰƣċĦƣ ?ƖЮШÉƣĲŉċŰШuƖċƨƚĲЯШШƚƣĲŉċŰЮťƖċƨƚĲѻĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲ 
?ƖЮШ~ċŰĬǃШ]ƖŸĤŸƚĦőЯШůċŰĬǃЮŊƖŸĤŸƚĦőѻŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΠ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΜЮΞ 
xŸƚƚĲƚШяĬ7ѐ ΟШыΥΝΜШŰůь 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΥΝΜШŰůбШ§рĤċŰĬШыΝΟΝΜШŰůьШƣŸШ9рĤċŰĬШыΝΡΡΜШŰůь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ fŰрcŸƨƚĲШ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

¶ ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲШѻШΥΝΜШŰůШċŰĬШѻШΝΡΡΜШ
ŰůЮШ 

¶ ƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШѻШƻŔƚШċŰĬШѻШΝΡΡΜШŰůбШ
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰШĲƕƨŔƓůĲŰƣЮШ 

¶ ƣŔůĲШƣċŊŊĲƖЮШ 
¶ ċŰċũǃƚĲƚШůŸĬƨũĲƚШŉŸƖШƓŸũċƖŔǍċƣŔŸŰШċŰĬШƣŔůĲрĲŰĲƖŊǃШ
ĲŰƣċŰŊũĲĬШƓőŸƣŸŰƚ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣбШċƻċŔũċĤũĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲаШċĦĦĲƚƚШƣŸШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲЯШƚŔŰŊũĲШ
ƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚЯШĲũĲĦƣƖŸŰŔĦƚШċŰĬШċŰċũǃƚĲƚШŸƓƣŔĦƚЯШŔŰƣĲƖŰĲƣ 

 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ Äр EÑШаőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲо 
¶ ÂƖŸŢĲťƣШ~Ÿ ĲÄƨċаШ
őƣƣƓƚаооƽƽƽЮĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲоĬĲоċŰƽĲŰĬƨŰŊƚŉĲũĬĲƖо
ůŔťƖŸĲũĲťƣƖŸŰŔťоůŸŰĲƕƨċЮőƣůũ 

¶ ÂƖŸŢĲťƣШ~Ÿ ĲÄƨċШffаШ
őƣƣƓƚаооƽƽƽЮĲċƚЮŔŔƚЮŉƖċƨŰőŸŉĲƖЮĬĲоĬĲоċŰƽĲŰĬƨŰŊƚŉĲũĬĲƖо
ůŔťƖŸĲũĲťƣƖŸŰŔťоůŸŰĲƕƨċΞЮőƣůũ 

 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ƓƓũŔĦċƣŔŸŰШ9ĲŰƣĲƖШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШƽŔƣőШŰĲƽШ
ƚĲƖƻŔĦĲƚΜΞЮΞΜΞΟ 

¶ ÄƨċŰƣƨůШÑĲĦőŰŸũŸŊǃШƣŸШÉċŉĲŊƨċƖĬШƣőĲШ[ƨƣƨƖĲШŸŉШ
9ŸŰǯĬĲŰƣŔċũШfŰŉŸƖůċƣŔŸŰШEǂĦőċŰŊĲ 

¶ EƖƚƣĲШĲƖŉŸũŊƖĲŔĦőĲШÂƖŸĤĲũęƨŉĲШǍƨƖШƕƨċŰƣĲŰŊĲƚŔĦőĲƖƣĲŰШ
?ċƣĲŰƬĤĲƖƣƖċŊƨŰŊШŔŰШÉċĦőƚĲЯШΜΡЮΞΜΞΞ 
 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ ƓőŸƣŸŰŔĦШĲŰƣċŰŊũĲůĲŰƣШыƓŸũċƖŔǍċƣŔŸŰьШĬŔƚƣƖŔĤƨƣŔŸŰШŸƻĲƖШΞΜΜШ
ůШŸŉШĬĲƓũŸǃĲĬШŔŰрőŸƨƚĲШǯĤĲƖ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

?ƖĲƚĬĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШŔŰрőŸƨƚĲШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΡ 
 

§ƨƣũŸŸť 

 
¶ ƣĲƚƣШĤĲĬШŉŸƖШÄu?ШƚŸŉƣƽċƖĲШĬĲƻĲũŸƓůĲŰƣЮ 
¶ ƣĲƚƣШĤĲĬШŉŸƖШůŔĦƖŸĲũĲĦƣƖŸŰŔĦƚШĬĲƻĲũŸƓůĲŰƣШŉŸƖШƓőŸƣŸŰŔĦШ
ƕƨċŰƣƨůШƣĲĦőŰŸũŸŊŔĲƚЮ 

¶ ƚƨƓĲƖШĬĲŰƚĲШĦŸĬŔŰŊШĲǂƓĲƖŔůĲŰƣƚЮ 
¶ ƚƓċĦĲШĬŔƻŔƚŔŸŰШůƨũƣŔƓũĲǂŔŰŊШƽŔƣőШĦũċƚƚŔĦċũШƚŔŊŰċũƚЮ 
¶ ƕƨċŰƣƨůШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШƚƣƨĬŔĲƚ 

 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ ÑĲƚƣШŸŉШŸƓƣŔĦċũШċŰĬШĲũĲĦƣƖŸŰŔĦШĦŸůƓŸŰĲŰƣƚШŉŸƖШĲǂƣĲƖŰċũШ
ƓċƖƣŰĲƖƚ 

 
 

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰШ 
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xċƚƣШƨƓĬċƣĲĬаШΝΡЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

[ƖĲĲрÉƓċĦĲШxŔŰťƚШsĲŰċШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΣ 
 

ΣЮ [ƖĲĲрÉƓċĦĲШxŔŰťШsĲŰċ 
 

[ƖċƨŰőŸŉĲƖШf§[ШŸƓĲƖċƣĲƚШƣƽŸШƣĲƖƖĲƚƣƖŔċũШŉƖĲĲрƚƓċĦĲШŸƓƣŔĦċũШы[É§ьШũŔŰťƚШŔŰШsĲŰċЯШĤŸƣőШċũŔŊŰĲĬШ
ċƓƓƖŸǂŔůċƣĲũǃШŰŸƖƣőтƚŸƨƣőЮШxŔŰťШΝШĦŸŰŰĲĦƣƚШƣőĲШ[ƖċƨŰőŸŉĲƖШf§[ШċƣШƣőĲШ7ĲƨƣĲŰĤĲƖŊШ9ċůƓƨƚШƣŸШƣőĲШ
ƖŸŸŉƣŸƓШŸŉШċШsĲŰċĲƖШÉƣċĬƣƽĲƖťĲШĤƨŔũĬŔŰŊШыũŔŰĲрŸŉрƚŔŊőƣШĬŔƚƣċŰĦĲШӇШΝЮΤШťůьЮШxŔŰťШΞШĦŸŰŰĲĦƣƚШƣőĲШf§[Ш
ƚŔƣĲШƣŸШƣőĲШƻŔũũċŊĲШŸŉШÉĦőŔĲĤĲũċƨШыũŔŰĲрŸŉрƚŔŊőƣШĬŔƚƣċŰĦĲШӇШΤЮΜШťůьЮШ7ŸƣőШũŔŰťƚШĦċŰШĤĲШċĦĦĲƚƚĲĬШŉƖŸůШ
ĲŔƣőĲƖШƣőĲШũċĤŸƖċƣŸƖǃШŔŰШƣőĲШf§[ШĤƨŔũĬŔŰŊШŸƖШƣőĲШÄƨ7ÖÉШũċĤШĦŸŰƣċŔŰĲƖШċƣШƣőĲШf§[ШƚŔƣĲЯШċƚШƽĲũũШċƚШŉƖŸůШ
ũċĤШ ĦŸŰƣċŔŰĲƖƚШ ċƣШ ƣőĲШ ƖĲůŸƣĲШ ƣĲƖůŔŰċũƚШ ыÉƣċĬƣƽĲƖťĲШ ŸƖШ ÉĦőŔĲĤĲũċƨьЮШ fŰƣĲƖĦőċŰŊĲċĤũĲШ
ƣƖċŰƚůŔƣоƖĲĦĲŔƻĲШƣĲũĲƚĦŸƓĲƚШƽŔƣőШĦũĲċƖШċƓĲƖƣƨƖĲƚШŉƖŸůШΞΜШůůШƣŸШΞΜΜШůůШƚƨƓƓŸƖƣШŸƓĲƖċƣŔŸŰШ
ċĦƖŸƚƚШΤΜΜтΝΣΜΜШŰůЮШ ĦƣŔƻĲШĤĲċůШƚƣċĤŔũŔǍċƣŔŸŰШыƣŔƓтƣŔũƣьШċŰĬШċĬċƓƣŔƻĲШŸƓƣŔĦƚШċƖĲШċƻċŔũċĤũĲШƣŸШ
ĲŰőċŰĦĲШƓŸŔŰƣŔŰŊШƚƣċĤŔũŔƣǃШċŰĬШůċǂŔůŔǍĲШƚŔŰŊũĲрůŸĬĲШǯĤĲƖШĦŸƨƓũŔŰŊШĲǭŔĦŔĲŰĦǃЮ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ [ƖĲĲрÉƓċĦĲШxŔŰťƚШsĲŰċ 

ÉƣċƖƣШÂŸŔŰƣ 

xŔŰťШΝ xŔŰťШΞ 
ÅŸŸŉƣŸƓШsĲŰċĲƖШÉƣċĬƣƽĲƖťĲ 

 

ÉĦőŔĲĤĲũċƨШыǯĲũĬь 

Ш 
EŰĬШƓŸŔŰƣ [ƖċƨŰőŸŉĲƖШf§[ [ƖċƨŰőŸŉĲƖШf§[ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ 

9ŸŰƣċĦƣШ 
?ƖЮШ~ċƣƣőŔċƚШ]ŸǃЯШ~ċƣƣőŔċƚЮ]ŸǃѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

ÂƖŸŉЮШ?ƖЮШ[ċĤŔċŰШÉƣĲŔŰũĲĦőŰĲƖЯШ
[ċĤŔċŰЮÉƣĲŔŰũĲĦőŰĲƖѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ŉƖĲĲШƚƓċĦĲШũŔŰť 
xĲŰŊƣőШяťůѐ xŔŰťШΝаШΝЮΤЯШxŔŰťШΞаШΤЮΜ 
xŸƚƚĲƚШяĬ7ѐ ƚƣƖŸŰŊũǃШĬĲƓĲŰĬĲŰƣШŸŰШƣƖċŰƚůŔƣƣŔŰŊШċŰĬШƖĲĦĲŔƻŔŰŊШŸƓƣŔĦƚ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΡΜΜШŰůШĤŔƚШΞШӓůШыΥΝΜШŰůЯШΝΡΡΜШŰůШĲƣĦЮь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ĦŸƨƓũŔŰŊШƣŸШÉ~ШċŰĬШ~~ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ĦŸůĤŔŰĲĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 

[ƖĲĲШ ƓĲƖƣƨƖĲ 
ΞΜΜШůůШŉŸƖШÄƨ7ÖÉЯШΞΜΜůůШŉŸƖШxċĤШċĦĦĲƚƚЯШ 

ĤŸƣőШŸĤƚĦƨƖċƣŔŸŰрŉƖĲĲШƣĲũĲƚĦŸƓĲƚ 
ĬċƓƣŔƻĲШ§ƓƣŔĦƚШ §ШċƻċŔũċĤũĲШŉŸƖШÉ~ШѼШ~~ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ÉŸƨƖĦĲƚШċŰĬШĬĲƣĲĦƣŸƖƚШċƖĲШƓƖĲƚĲŰƣЮШ 
ƻċŔũċĤŔũŔƣǃШƣŸШĲǂƣĲƖŰċũШƨƚĲƖƚШůŔŊőƣШĤĲШƓŸƚƚŔĤũĲЮ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

Äƨ7ÖÉШƓũċƣŉŸƖůШċŰĬШxċĤШċƣШf§[ШċƖĲШċĦĦĲƚƚŔĤũĲЮШ 
EǂƣĲƖŰċũШÂċƖƣŰĲƖƚШċƖĲШŔŰƻŔƣĲĬШƣŸШƣĲƚƣШƣőĲŔƖШŸƽŰШƣĲƖůŔŰċũШ

ŸƓƣŔĦƚЯШċƚШƽĲũũЮ 

https://www.squad-germany.de/testbeds/
mailto:Matthias.Goy@iof.fraunhofer.de
mailto:Fabian.Steinlechner@iof.fraunhofer.de


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

[ƖĲĲрÉƓċĦĲШxŔŰťƚШsĲŰċШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΤ 
 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ Äƨ EÑаШőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲ 
¶ Äƨ EÑҼÅE9§   fÑÅEаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣр
ƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣр
ƖĲĦŸŰŰċŔƣƖĲ 

¶ Äƨ EÑҼ~§7fñc ÂаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣр
ƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣр
ůŸĤŔǂőċƓ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ Äƨ EÑШŔŰŔƣŔċƣŔƻĲаШ§ŰĲШƚƣĲƓШĦũŸƚĲƖШƣŸШőŔŊőũǃШƚĲĦƨƖĲШ
ƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰЯШΜΣЮΞΜΞΟ 

¶ cŔŊőШƓĲƖŉŸƖůċŰĦĲШŸƓƣŔĦċũШŉƖĲĲрƚƓċĦĲШũŔŰťƚШŉŸƖШ
ƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰƚЯШΜΣЮΞΜΞΝ 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 
 

¶ Äu?ШċƣШĬċǃƣŔůĲШĬĲůŸŰƚƣƖċƣĲĬ 
 

§ƨƣũŸŸť 

 
¶ ťĲǃШĲǂƓĲƖŔůĲŰƣШΝШŔŰШÄƨ EÑ 
¶ ůċŰǃШŔŰĬŔƻŔĬƨċũШĲǂƓĲƖŔůĲŰƣƚШŸŰŊŸŔŰŊ 

 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ [É§ШƣĲƚƣĤĲĬШŉŸƖШĦũċƚƚŔĦċũШũċƚĲƖШċŰĬШƕƨċŰƣƨůШ
ĦŸůůƨŰŔĦċƣŔŸŰ 

¶ Ш§ШƓƖĲрĦŸůƓĲŰƚċƣŔŸŰ 
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

https://www.squad-germany.de/testbeds/
https://qunet-initiative.de/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-reconnaitre
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-reconnaitre
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-reconnaitre
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-reconnaitre
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-mobixhap
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-mobixhap
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-mobixhap
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-mobixhap
https://www.iof.fraunhofer.de/en/pressrelease/2023/QuNET-Keyexperiment-2023.html
https://www.iof.fraunhofer.de/en/pressrelease/2023/QuNET-Keyexperiment-2023.html
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/2599163/High-performance-optical-free-space-links-for-quantum-communications/10.1117/12.2599163.full
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11852/2599163/High-performance-optical-free-space-links-for-quantum-communications/10.1117/12.2599163.full


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

[ƖĲĲрÉƓċĦĲШxŔŰťƚШsĲŰċШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΥ 
 

 

[ŔŊЮΝШ9ŸŰƣċŔŰĲƖШÉƣċĬƣƽĲƖťĲ 

 

 

 

 

 

[ŔŊШΞЮШ9ŸŰƣċŔŰĲƖШÉĦőŔĲĤĲũċƨ

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаШΞΥЮΜΥЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

fŰƣƖċĦŔƣǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΝΦ 
 

ΤЮ fŰƣƖċĦŔƣǃШxŔŰťШÂÑ7рÅŸũũĲŔ 
ÑőŔƚШÑĲƚƣĤĲĬШƓƖŸƻŔĬĲƚШċŰШƨŰĬĲƖŊƖŸƨŰĬШĬċƖťШƚŔŰŊũĲрůŸĬĲШǯĤĲƖШƓċŔƖШĤĲƣƽĲĲŰШÂÑ7Ш
ċŰĬШƣőĲШÄéxÉрcÑfШŉċĦŔũŔƣŔĲƚШŔŰШƣőĲШÅŸũũĲŔƽĲƖťĲШŔŰШ7ƖċƨŰƚĦőƽĲŔŊЮШfƣШƽċƚШĲƚƣċĤũŔƚőĲĬШ
ƣŸШƓƖŸƻŔĬĲШƖĲŉĲƖĲŰĦĲШƚŔŊŰċũƚШƣŸШƣőĲШƚƣċƖƣрƨƓƚШƽŔƣőŔŰШƣőĲШÄéxÉрcÑfЮШÑőĲШŸŰĲрƽċǃШ

ǯĤĲƖШũŔŰťШũĲŰŊƣőШŔƚШΝΠ ťůШƽŔƣőШċШӈΤ Ĭ7ШũŸƚƚШŸŰШĲċĦőШǯĤĲƖЮШ ĦĦĲƚƚШƣŸШĤŸƣőШĲŰĬƚШĦċŰШĤĲШċƖƖċŰŊĲĬШċŰĬШ
ƣőĲШǯĤĲƖШũŔŰťШĦċŰШĤĲШĦŸŰǯŊƨƖĲĬШċƚШċШũŸŸƓЮ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШƣŔƣũĲ fŰƣƖċĦŔƣǃШxŔŰť 
ÉƣċƖƣШÂŸŔŰƣ ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲШ7ƨŰĬĲƚċŰƚƣċũƣШыÂÑ7ь 
EŰĬШƓŸŔŰƣ ÅŸũũĲŔƽĲƖťĲЯШ7ƖċƨŰƚĦőƽĲŔŊ 

fŰƚƣŔƣƨƣĲоШ§ƖŊċŰŔǍċƣŔŸŰа ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲШ7ƨŰĬĲƚċŰƚƣċũƣШыÂÑ7ь 

9ŸŰƣċĦƣШ 

?ƖЮШÉĲĤċƚƣŔċŰШuŸťĲаШÉĲĤċƚƣŔċŰЮuŸťĲѻƓƣĤЮĬĲЯШыΜΡΟΝьШΡΦΞр
ΦΠΣΞ 

?ƖЮШШ ŔĦŸũċƚШÉƓĲƣőůċŰŰаШŰŔĦŸũċƚЮƚƓĲƣőůċŰŰѻƓƣĤЮĬĲЯШ
ыΜΡΟΝьШΡΦΞШΞΜΜΦ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ĬċƖťШǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΝΠШťůШŸŰрƽċǃЯШΞΥШťůШũŸŸƓĲĬШƣĲƚƣƚ 
xŸƚƚĲƚШяĬ7ѐ ΤШĬ7ШŸŰĲрƽċǃЯШΝΠШĬ7ШũŸŸƓĲĬ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

ΝΡΡΜШŰůШӆШΞΜШŰů 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬШ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ ŰŸŰĲ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

xċƚĲƖƚЯШÑŔůĲШƣċŊŊĲƖЯШ 
ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣ 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШƓƖŸŢĲĦƣƚ 

 
¶ ÄéxÉрcÑfШċŰĬШÄéxÉрŔxċĤƚаШőƣƣƓƚаооƕƻũƚЮĬĲоĬĲоŔũċĤƚоőŔŊőр
ƣĲĦőрŔŰĦƨĤċƣŸƖо 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШÖƓĦŸůŔŰŊ 

 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ 9őċƖċĦƣĲƖŔǍċƣŔŸŰШŸŉШƓŸũċƖŔǍċƣŔŸŰШǰƨĦƣƨċƣŔŸŰƚЯШũŸƚƚШċŰĬШ
ƖĲǰĲĦƣŔŸŰƚШƓƖŸǯũĲШŸŉШƣőĲШƕƨċŰƣƨůШũŔŰťЮШШ 

https://www.squad-germany.de/testbeds/
mailto:Sebastian.Koke@ptb.de
mailto:nicolas.spethmann@ptb.de
https://qvls.de/de/ilabs/high-tech-incubator/
https://qvls.de/de/ilabs/high-tech-incubator/


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

fŰƣƖċĦŔƣǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΞΜ 
 

 
§ƨƣũŸŸť 

 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
ÑĲƚƣŔŰŊШŸŉШÄu?ШÉǃƚƣĲůƚШċŰĬШŰŸƻĲũШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШ

ƣĲĦőŰŔƕƨĲƚЮ 
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰШ 

 

 
ÑőĲШƣŔůĲШċƻċŔũċĤŔũŔƣǃШŸŉШƣőĲШƣĲƚƣĤĲĬШůƨƚƣШĤĲШĦŸŸƖĬŔŰċƣĲĬШƽŔƣőШƣőĲШ

ŸƣőĲƖШƨƚĲƚЮ Ш 
 

 

 

 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

 
ΞΝ 

ΥЮ sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖШxŔŰť 
 

ÑƽŸШĬċƖťШǯĤĲƖƚШċƖĲШċƻċŔũċĤũĲЯШƣǃƓŔĦċũũǃШƨƚĲĬШċƚШŸŰĲШƕƨċŰƣƨůШĦőċŰŰĲũШċŰĬШŸŰĲШĦũċƚƚŔĦċũШĦőċŰŰĲũЮШ
ÑőĲШƣŸƣċũШǯĤĲƖШũĲŰŊƣőШŔƚШΤΣШťůЯШŔŰĦũƨĬŔŰŊШċƓƓƖŸǂŔůċƣĲũǃШΣШťůШŸŉШŸƻĲƖŊƖŸƨŰĬШǯĤĲƖЮ 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖШxŔŰť 
ÉƣċƖƣШÂŸŔŰƣ [ƖċƨŰőŸŉĲƖШf§[ЯШsĲŰċ 
EŰĬШƓŸŔŰƣ [ƖċƨŰőŸŉĲƖрüĲŰƣƖƨůШEƖŉƨƖƣЯШEƖŉƨƖƣ 

§ƓĲƖċƣŸƖ [ƖċƨŰőŸŉĲƖрfŰƚƣŔƣƨƣШŉƬƖШ ŰŊĲƽċŰĬƣĲШ§ƓƣŔťШƨŰĬШ
[ĲŔŰůĲĦőċŰŔťШыf§[ь 

9ŸŰƣċĦƣШ 
?ƖЮШ ċƣċƚċШÂċƻũŸƻŔĦ 

ÂƖŸŉЮШ?ƖЮШ[ċĤŔċŰШÉƣĲŔŰũĲĦőŰĲƖЯШ
[ċĤŔċŰЮÉƣĲŔŰũĲĦőŰĲƖѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΤΣ 
xŸƚƚĲƚШяĬ7ѐ ΞΟ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 9рĤċŰĬШыΝΡΡΜШŰůь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ĦŸůĤŔŰĲĬШыΣШťůШŸƻĲƖШŊƖŸƨŰĬЯШƖĲůċŔŰŔŰŊШƨŰĬĲƖŊƖŸƨŰĬь 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ

fŰŉƖċƚƣƖƨĦƣƨƖĲШ 
ĬŔǭĲƖĲŰƣШƚŸƨƖĦĲƚШы?éЯШĲŰƣċŰŊũĲĬЯШĲƣĦЮьШċŰĬШĬĲƣĲĦƣŸƖƚШ
ċƻċŔũċĤũĲЮШ ƻċŔũċĤŔũŔƣǃШƣŸШĲǂƣĲƖŰċũШƨƚĲƖƚШůŔŊőƣШĤĲШƓŸƚƚŔĤũĲ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ǯĤĲƖШċĦĦĲƚƚШƓŸƚƚŔĤũĲ 
ШũŔůŔƣĲĬШŔŰƣĲƖŰĲƣШċĦĦĲƚƚШыŰŸШx  ЯШƖĲƚƣƖŔĦƣĲĬШìx  ь 

 

 9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ  

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

  

¶ Äƨ EÑаШőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲ 

¶ Äр[ŔĤĲƖаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕрǯĤĲƖ 

¶ Äƨ EÑҼÂƖŸÄƨċťĲаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣр
ƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣр
ƓƖŸƕƨċťĲ 

https://www.squad-germany.de/testbeds/
mailto:Fabian.Steinlechner@iof.fraunhofer.de
https://qunet-initiative.de/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/q-fiber
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/q-fiber
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-proquake
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-proquake
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-proquake
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-proquake


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΞ 

¶ Äƨ EÑҼf9xŔŰťаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрŔĦũŔŰť 

¶ ÄрŰĲƣрÄШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕрŰĲƣрƕ  

  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

  

¶ Äƨ EÑШŔŰŔƣŔċƣŔƻĲаШ§ŰĲШƚƣĲƓШĦũŸƚĲƖШƣŸШőŔŊőũǃШƚĲĦƨƖĲШ
ƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰЯШΜΣЮΞΜΞΟ 

¶ ÅŸĤƨƚƣШÑŔůĲШÑƖċŰƚŉĲƖШƽŔƣőШÉŔŰŊũĲШÂőŸƣŸŰƚШŸŰШcǃĤƖŔĬШ
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÉĦĲŰċƖŔŸƚШŔŰШ[ŔĤĲƖШċŰĬШ
[ƖĲĲрÉƓċĦĲЯШΜΣЮΞΜΞΟ 

  

  

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

  

¶ ċĦƣŔƻĲ ƓŸũċƖŔǍċƣŔŸŰ ƚƣċĤŔũŔǍċƣŔŸŰ ċĦőŔĲƻĲĬ 

¶ Äu?ШĤċƚĲĬШŸŰШ77~ΦΞШƓƖŸƣŸĦŸũШĬĲůŸŰƚƣƖċƣĲĬ 

¶ ĲŰƣċŰŊũĲĬШÄu?ШĬĲůŸŰƚƣƖċƣĲĬШƽŔƣőШċĤŸƨƣШΞΜΜШĤŔƣоƚШ
ƚĲĦƨƖĲШťĲǃШƖċƣĲШыĦŸŸƓĲƖċƣŔŸŰШƽŔƣőШÄ§sь 

  

§ƨƣũŸŸť 

  

¶ §ŰрŊŸŔŰŊШŔŰĦũƨƚŔŸŰШŔŰШĬŔǭĲƖĲŰƣШƚǃƚƣĲůШƣĲƚƣƚШċŰĬШ
ĲǂƓĲƖŔůĲŰƣƚЮ 

  

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 
  

  

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

  

¶ ƣƣċĦőĲĬШ9ċůƓƨƚШŰĲƣƽŸƖťШċŰĬШŉƖĲĲрƚƓċĦĲШũŔŰťШ
ċƻċŔũċĤũĲШ 

  

  

https://www.squad-germany.de/testbeds/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-iclink
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-iclink
https://www.iof.fraunhofer.de/en/pressrelease/2023/QuNET-Keyexperiment-2023.html?utm
https://www.iof.fraunhofer.de/en/pressrelease/2023/QuNET-Keyexperiment-2023.html?utm
https://ieeexplore.ieee.org/document/10232596
https://ieeexplore.ieee.org/document/10232596
https://ieeexplore.ieee.org/document/10232596


xċƚƣШƨƓĬċƣĲĬаШΞΠЮΝΜЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

 
ΞΝ 

 

ΦЮ sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖũŔŰťШÑĲƚƣĤĲĬШEǂƣĲŰƚŔŸŰШΝаШ 

EƖŉƨƖƣрÉƨŰĬőċƨƚĲŰШѼШ ŸƖĬőċƨƚĲŰ 
  

[ŔĤĲƖШĦŸŰŰĲĦƣŔŸŰШыŸŰĲШĬƨĤũĲǂьШŉƖŸůШEƖŉƨƖƣШƣŸШÉƨŰĬőċƨƚĲŰШċŰĬШŉƨƖƣőĲƖШƣŸШ ŸƖĬőċƨƚĲŰЮШEċĦőШ
ƚĲĦƣŔŸŰШőċƚШċĤŸƨƣШΝΞťůШŸƻĲƖŊƖŸƨŰĬШőċŰŊŔŰŊШǯĤĲƖЮ 

  

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ 
sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖШxŔŰťШEǂƣĲŰƚŔŸŰШΝа 

EƖŉƨƖƣШрШÉƨŰĬőċƨƚĲŰШѼШ ŸƖĬőċƨƚĲŰ 

ÉƣċƖƣШÂŸŔŰƣ EƖŉƨƖƣ 

EŰĬШƓŸŔŰƣ ÉƨŰĬőċƨƚĲŰШѼШ ŸƖĬőċƨƚĲŰ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ 
[ƖċƨŰőŸŉĲƖрüĲŰƣƖƨůШEƖŉƨƖƣЯШcĲƖůċŰрcŸũũĲƖŔƣőрÉƣƖċơĲШΟЯШ
ΦΦΜΦΦШEƖŉƨƖƣ 

9ŸŰƣċĦƣШ 

ÑőŸƖƚƣĲŰШ]ŸĲĤĲũЯ 

 ШƣőŸƖƚƣĲŰЮċũĤĲƖƣЮŊŸĲĤĲũѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

ÑőŸůċƚШcƬőŰЯ 

ƣőŸůċƚЮőƨĲőŰѻőƚрŰŸƖĬőċƨƚĲŰЮĬĲ 

Éƣċƣƨƚ ĦƣŔƻĲ 

  

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ [ŔĤĲƖ 

xĲŰŊƣőШяťůѐ   

xŸƚƚĲƚШяĬ7ѐ   

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

  

ÑǃƓĲШŸŉШ[ŔĤĲƖ   

ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ   

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ   

https://www.squad-germany.de/testbeds/
mailto:thorsten.albert.goebel@iof.fraunhofer.de
javascript:;


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΞ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

  

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

  

  

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ  

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 
ÄрŰĲƣрÄаШőƣƣƓƚаооƕрŰĲƣрƕЮĲƨоĬŸĦƚоƣĲƚƣĤĲĬƚоŸƻĲƖƻŔĲƽ 

  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

¶ EƖŉƨƖƣШƽŔƖĬ uŰŸƣĲŰƓƨŰťƣШŉƬƖШÄƨċŰƣĲŰťŸůůƨŰŔťċƣŔŸŰ 

¶ ƨŉШĬĲƖШǍƨťƬŰŉƣŔŊĲŰШÄƨċŰƣĲŰċƨƣŸĤċőŰШŉƬőƖƣШťĲŔŰШìĲŊШ
ůĲőƖШċŰШÑőƬƖŔŰŊĲŰШƻŸƖĤĲŔ 

¶ EƖƚƣůċũƚШĲƖŉŸũŊƖĲŔĦőШÄƨċŰƣĲŰƚĦőũƬƚƚĲũШǍƽŔƚĦőĲŰШ
EƖŉƨƖƣШƨŰĬШsĲŰċШƻŔċШ]ũċƚŉċƚĲƖШċƨƚŊĲƣċƨƚĦőƣ 

  

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ  

§ƨƣũŸŸť  

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 
  

  

  

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

  

  

https://www.squad-germany.de/testbeds/
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xċƚƣШƨƓĬċƣĲĬаШΝΦЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

 
ΞΟ 

ΝΜЮ sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖũŔŰťШÑĲƚƣĤĲĬШEǂƣĲŰƚŔŸŰШΞѼΟШ 

 

[ŔĤĲƖШĦŸŰŰĲĦƣŔŸŰШŉƖŸůШsĲŰċШƣŸШ?ƖĲƚĬĲŰЮШÂũċŰŰŔŰŊШоШƓƨƖĦőċƚŔŰŊШƓƖŸĦĲƚƚШŔƚШƚƣŔũũШŸŰŊŸŔŰŊЮ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ 
sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖШxŔŰťШEǂƣĲŰƚŔŸŰШΞа 

 sĲŰċШрШ?ƖĲƚĬĲŰ 

ÉƣċƖƣШÂŸŔŰƣ sĲŰċ 

EŰĬШƓŸŔŰƣ ?ƖĲƚĬĲŰ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ЯШ ũĤĲƖƣрEŔŰƚƣĲŔŰрÉƣƖċơĲШΤЯШΜΤΤΠΡШsĲŰċ 

9ŸŰƣċĦƣШ 
ÑőŸƖƚƣĲŰШ]ŸĲĤĲũЯ 

 ШƣőŸƖƚƣĲŰЮċũĤĲƖƣЮŊŸĲĤĲũѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ÂũċŰŰĲĬ 

  

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ [ŔĤĲƖ 

xĲŰŊƣőШяťůѐ  ΤΣ 

xŸƚƚĲƚШяĬ7ѐ   

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

  

ÑǃƓĲШŸŉШ[ŔĤĲƖ   

ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ  ÖŰĬĲƖŊƖŸƨŰĬШċŰĬШŸƻĲƖŊƖŸƨŰĬШыΣťůь 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ   

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

  

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

  

  

https://www.squad-germany.de/testbeds/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΠ 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ  

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 
ÄрŰĲƣрÄаШőƣƣƓƚаооƕрŰĲƣрƕЮĲƨоĬŸĦƚоƣĲƚƣĤĲĬƚоŸƻĲƖƻŔĲƽ 

  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

  

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ   

§ƨƣũŸŸť   

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ   

  

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

  

  

  

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

[ŔĤĲƖШĦŸŰŰĲĦƣŔŸŰШŉƖŸůШsĲŰċШƣŸШEƖŉƨƖƣЮШÂũċŰŰŔŰŊШŔƚ ƚƣŔũũШŸŰрŊŸŔŰŊЮ 

  

ÑĲƚƣĤĲĬШÑŔƣũĲ 
sĲŰċрEƖŉƨƖƣШ[ŔĤĲƖШxŔŰťШEǂƣĲŰƚŔŸŰШΟа 

 sĲŰċШрШEƖŉƨƖƣ 

ÉƣċƖƣШÂŸŔŰƣ sĲŰċ 

EŰĬШƓŸŔŰƣ 
EƖŉƨƖƣЯШ[ƖċƨŰőŸŉĲƖрüĲŰƣƖƨůШEƖŉƨƖƣЯШcĲƖůċŰрcŸũũĲƖŔƣőр
ÉƣƖċơĲШΟЯШΦΦΜΦΦШEƖŉƨƖƣ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ЯШ ũĤĲƖƣрEŔŰƚƣĲŔŰрÉƣƖċơĲШΤЯШΜΤΤΠΡШsĲŰċ 

9ŸŰƣċĦƣШ 
ÑőŸƖƚƣĲŰШ]ŸĲĤĲũЯ 

 ШƣőŸƖƚƣĲŰЮċũĤĲƖƣЮŊŸĲĤĲũѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ÂũċŰŰĲĬ 

  

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ [ŔĤĲƖ 

xĲŰŊƣőШяťůѐ   

xŸƚƚĲƚШяĬ7ѐ   

https://www.squad-germany.de/testbeds/
https://q-net-q.eu/docs/testbeds/overview
mailto:thorsten.albert.goebel@iof.fraunhofer.de


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΡ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

  

ÑǃƓĲШŸŉШ[ŔĤĲƖ   

ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ   

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ   

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

  

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

  

  

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 
ÄрŰĲƣрÄаШőƣƣƓƚаооƕрŰĲƣрƕЮĲƨоĬŸĦƚоƣĲƚƣĤĲĬƚоŸƻĲƖƻŔĲƽ 

  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

  

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ   

§ƨƣũŸŸť   

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ   

  

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

  

  

 

https://www.squad-germany.de/testbeds/
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xċƚƣШƨƓĬċƣĲĬаШΝΦЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬ 

ΞΣ 

 

ΝΝЮ uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬ 
 

ÑőĲШƣĲƚƣĤĲĬШĦŸŰŰĲĦƣƚШƚĲƻĲƖċũШũċĤƚШċƣШ9ċůƓƨƚШÉŸƨƣőШċŰĬШ9ċůƓƨƚШ ŸƖƣőШ
ċƣШufÑЯШƚƓċŰŰŔŰŊШċШĬĲƓũŸǃĲĬШǯĤĲƖШũŔŰťШŸŉШůŸƖĲШƣőċŰШΞΜťůЮШfƣШƚĲƖƻĲƚШċƚШċШ
ĦĲŰƣƖċũШ ŔŰŉƖċƚƣƖƨĦƣƨƖĲШ ƣŸШ ƣĲƚƣШ ċŰĬШ ĬĲƻĲũŸƓШ ŉƨƖƣőĲƖШ ÄƨċŰƣƨůШ uĲǃШ
?ŔƚƣƖŔĤƨƣŔŸŰШыÄu?ьШƓƖŸƣŸĦŸũƚШċŰĬШőċƖĬƽċƖĲЯШƣŸШŔŰƻĲƚƣŔŊċƣĲШƚŔŰŊũĲШƓőŸƣŸŰШ

ƚŸƨƖĦĲШŸƓĲƖċƣŔŸŰШċŰĬШĲŰƣċŰŊũĲůĲŰƣШĬŔƚƣƖŔĤƨƣŔŸŰШŔŰШƣĲũĲĦŸůШŰĲƣƽŸƖťƚЯШċŰĬШƣŸШĬĲůŸŰƚƣƖċƣĲШ
ƓƖċĦƣŔĦċũũǃШƖĲũĲƻċŰƣШƨƚĲШĦċƚĲƚЮ 

 

[ŔŊЮШΝШufÑШ[ŔĤĲƖШÄƨċŰƣƨůШxŔŰť 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬ 

ÉƣċƖƣШÂŸŔŰƣ ÉŸƨƣőШ9ċůƓƨƚШŸŉШƣőĲШuċƖũƚƖƨőĲШfŰƚƣŔƣƨƣĲШŸŉШÑĲĦőŰŸũŸŊǃШ
ыufÑьЯШuċƖũƚƖƨőĲ 

EŰĬШƓŸŔŰƣ  ŸƖƣőШ9ċůƓƨƚШŸŉШƣőĲШuċƖũƚƖƨőĲШfŰƚƣŔƣƨƣĲШŸŉШ 
ÑĲĦőŰŸũŸŊǃШыufÑьЯШuċƖũƚƖƨőĲ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ufÑ 

9ŸŰƣċĦƣШ 
ÂƖŸŉЮШ?ƖЮШ?ċƻŔĬШcƨŰŊĲƖЯШĬċƻŔĬЮőƨŰŊĲƖѻťŔƣЮĲĬƨ 

ÂƖŸŉЮШ?ƖЮШÉĲĤċƚƣŔċŰШÅċŰĬĲũЯШƚĲĤċƚƣŔċŰЮƖċŰĬĲũѻťŔƣЮĲĬƨ 
Éƣċƣƨƚ ċĦƣŔƻĲ 

 

https://www.squad-germany.de/testbeds/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΤ 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ĬċƖťШǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΞΞ 
xŸƚƚĲƚШяĬ7ѐ ΤЮΡ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΝΟΟΜШŰůШы§рĤċŰĬьШƣŸШΝΡΡΜШŰůШы9рĤċŰĬь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

9éрÄu?ШƣĲƚƣĤĲĬШċƣШΝΡΡΜШŰůЯШuEEÄƨċŰƣШ
ŰĬċƖŔĲũЯШ 
ƚŔŰŊũĲШƓőŸƣŸŰШƚŸƨƖĦĲƚШыÉŰéШĦĲŰƣĲƖƚЯШ?ĲŉĲĦƣƚШ
ŔŰШÉŔ9ЯШ9ċƖĤŸŰШ ċŰŸƣƨĤĲƚЯШÄƨċŰƣƨůШ?ŸƣƚЯШ
~ŸũĲĦƨũĲƚьЯШƕƨċŰƣƨůШŉƖĲƕƨĲŰĦǃШĦŸŰƻĲƖƚŔŸŰШ
ƽŔũũШĤĲШƚĲƣШƨƓбШƚƓŔŰрƓőŸƣŸŰШĲŰƣċŰŊũĲůĲŰƣШŔŰШ
ƓƖĲƓċƖċƣŔŸŰ 
ÉƨƓĲƖĦŸŰĬƨĦƣŔŰŊШŰċŰŸƽŔƖĲШƚŔŰŊũĲШƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШѻШ
ΝΡΡΜŰů 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣ 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ ÄÅЮ аШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨċŰƣĲŰƖĲƓĲċƣ
ĲƖрŰĲƣрƕƖЮŰ 

¶ ÄÅЮñаШőƣƣƓƚаооƕƨċŰƣĲŰƖĲƓĲċƣĲƖЮũŔŰťо 
¶ ?EрÄ§ÅаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоĬĲрƕŸƖ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ÄƨċŰƣƨůШ ĲƣƽŸƖťШŉŸƖШÉĲĦƨƖĲШ9ŸůůƨŰŔĦċƣŔŸŰЯШ
ΜΝЮΞΜΞΡ 

¶  ĲƨĲШ]ũċƚŉċƚĲƖрÑĲƚƣƚƣƖĲĦťĲШŉƬƖШÄƨċŰƣĲŰŰĲƣǍƽĲƖťĲ 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

Ш 
¶ ƚƨĦĦĲƚƚŉƨũШťĲǃШŊĲŰĲƖċƣŔŸŰШŔŰШċШĦŸŰƣŔŰƨŸƨƚũǃШƖƨŰŰŔŰŊШ
ůŸĬĲШŸŉШċШ9éрÄu?ШƚǃƚƣĲůШċĦƖŸƚƚШΞΜťů 
 

§ƨƣũŸŸť 

 
¶ advanced CV-QKD, test of new QKD hardware;  
¶ transmission of single photons;  
¶ transmission of spin-photon entanglement;  
¶ spin-spin entanglement 

 

https://www.squad-germany.de/testbeds/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΥ 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ QKD encryption of campus communication 
¶ Securing communication of critical infrastructure 

such as distributed power networks 
¶ entanglement distribution to connect quantum 

processors 
¶ quantum repeater operation to extend range of 

entanglement distribution 
 
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

 

[ŔŊЮΞШuEEÄƨċŰƣШÉǃƚƣĲůШŉŸƖШ9éШÄu?ШĬĲůŸŰƚƣƖċƣŔŸŰШċĦƖŸƚƚШƣőĲШufÑШÄƨċŰƣƨůШxŔŰť 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

uċƖũƚƖƨőĲШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ ШШШШШШШШШШШШШШШШШШШШШШШШШШΞΦ 

 

[ŔŊЮΟШ§ƓƣŔĦċũШ~ŔũũŔťĲũƻŔŰШ9ƖǃŸƚƣċƣШƽŔƣőШŔŰƣĲŊƖċƣĲĬШƣƨŰĲċĤũĲШůŔĦƖŸĦċƻŔƣǃШƓũċƣŉŸƖůШŉŸƖШĲǭŔĦŔĲŰƣШƚƓŔŰр
ƓőŸƣŸŰШŔŰƣĲƖŉċĦĲƚШċŰĬШƕƨċŰƣƨůШƖĲƓĲċƣĲƖШŰŸĬĲƚ 

 

 

 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ ĲƣьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΞΤ 
 

ΝΞЮ ~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ Ĳƣь 
 

ШÑőĲШ~ƨÄƨċ ĲƣШыљ~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťњьШŔƚШċШÄu?ШƣĲƚƣĤĲĬШƣőċƣШŔƚШ
ĤƨŔũĬŔŰŊШƣőĲШǯƖƚƣШƕƨċŰƣƨůрƚĲĦƨƖĲШŰĲƣƽŸƖťШŔŰШƣőĲШ~ƨŰŔĦőШƖĲŊŔŸŰЯШŉƨŰĬĲĬШ
ĤǃШĬƣĲĦЮĤƽЯШƽŔƣőШċШƓƖŸŢĲĦƣШƽŔŰĬŸƽШŉƖŸůШ§ĦƣŸĤĲƖШΝЯШΞΜΞΜЯШƣŸШ?ĲĦĲůĤĲƖШ
ΟΝЯШΞΜΞΣЮШfƣШũŔŰťƚШƓċƖƣŰĲƖƚЯШŔŰĦũƨĬŔŰŊШüfÑŔÉЯШx~ÖЯШŔƖĤƨƚЯШ7ìfЯШ?xÅЯШċŰĬШ
ƚĲƻĲƖċũШÖŰŔ7ƽ~ШŔŰƚƣŔƣƨƣĲƚЯШŸƻĲƖШũĲċƚĲĬШĬċƖťШǯĤĲƖШŸƖШŉƖĲĲрƚƓċĦĲЯШċŰĬШ
ŸƓĲƖċƣĲƚШÄu?ШĬĲƻŔĦĲƚШŉƖŸůШĬŔǭĲƖĲŰƣШƻĲŰĬŸƖƚоƓƖŸƣŸĦŸũƚШċƚШƽĲũũШċƚШċШ

ƚĲũŉрĬĲƻĲũŸƓĲĬШŉƖĲĲрƚƓċĦĲШƚǃƚƣĲůЯШƣŸŊĲƣőĲƖШƽŔƣőШx~ÖЮШÑőĲШƣċƖŊĲƣШƚĦċũĲШŔƚШΝΟШŰŸĬĲƚЯШĦŸůĤŔŰŔŰŊШ
ƣĲƖƖĲƚƣƖŔċũШǯĤĲƖШƽŔƣőШŉƖĲĲрƚƓċĦĲШŸƓƣŔĦċũШƓċƣőƚШƣŸШƚƣƨĬǃШŰĲƣƽŸƖťĲĬШÄu?ШċŰĬШŔƣƚШŔŰƣĲŊƖċƣŔŸŰШƽŔƣőШ
ĦũċƚƚŔĦċũШŰĲƣƽŸƖťШƣĲĦőŰŸũŸŊŔĲƚШũŔťĲШéÂ ƚЮШ7ĲǃŸŰĬШƣőĲШƣƖċŰƚƓŸƖƣШũċǃĲƖЯШ~ƨÄƨċ ĲƣШĬĲƻĲũŸƓƚШċШÄu?Ш
ťĲǃрůċŰċŊĲůĲŰƣШ ƚǃƚƣĲůШ ƽŔƣőШ ĬĲůŸŰƚƣƖċƣŸƖШ ċƓƓũŔĦċƣŔŸŰƚШ ċŰĬШ ĦŸŰĬƨĦƣƚШ ƚĲĦƨƖŔƣǃШ ċŰċũǃƚĲƚЯШ
ƓŸƚŔƣŔŸŰŔŰŊШƣőĲШŰĲƣƽŸƖťШċƚШċШĤũƨĲƓƖŔŰƣШŉŸƖШŉƨƣƨƖĲШőŔŊőрƚĲĦƨƖŔƣǃШĦŸůůƨŰŔĦċƣŔŸŰƚШŉŸƖШůŔŰŔƚƣƖŔĲƚЯШ
ċŊĲŰĦŔĲƚЯШŔŰĬƨƚƣƖǃЯШċŰĬШƣőĲШůŔũŔƣċƖǃЮ 

 

ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ[ŔŊЮΝШ~ƨÄƨċ ĲƣШШéxÉШÉƣƨĬŔŸ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ Ĳƣь 
fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÖŰŔƻĲƖƚŔƣęƣШĬĲƖШ7ƨŰĬĲƚƽĲőƖШ~ƬŰĦőĲŰ 

9ŸŰƣċĦƣШ 
?ƖЮШ ŔũƚШŊĲŰƣƚĦőĲŰШ[ĲũĬĲЯШŉĲũĬĲѻƨŰŔĤƽЮĬĲ 
[ċĤŔċŰШ[ċƖŔŰċЯШŉċĤŔċŰЮŉċƖŔŰċѻƨŰŔĤƽЮĬĲ 

Éƣċƣƨƚ ?xÅрx~ÖШċŰĬШEÑÑfрEfÑШċƖĲШƓũċŰŰĲĬбШċũũШŸƣőĲƖƚШċƖĲШċĦƣŔƻĲ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ ĲƣьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΞΥ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÉƣċƖƣШÂŸŔŰƣ EŰĬШÂŸŔŰƣ xĲŰŊƣ
őШяťůѐ 

xŸƚƚĲ
ƚШяĬ7ѐ 

ÉƨƓƓŸƖƣĲĬШ
ìċƻĲũĲŰŊƣő
ƚШяŰůѐ 

ƓŸũċƖŔǍċƣŔŸŰШ
ƚƣċĤŔũŔǍċƣŔŸ

Ű 

?ĲƨƣƚĦőĲƚШüĲŰƣƖƨůШ
ŉƬƖШxƨŉƣрШƨŰĬШ
ÅċƨůŉċőƖƣШы?xÅь 

§ĤĲƖƓŉċǭĲŰőŸŉĲŰШр 
xƨĬƽŔŊр

~ċǂŔůŔũŔċŰƚр
ÖŰŔƻĲƖƚŔƣęƣШыx~Öь 

р р 9р7ċŰĬШ 
ыΝΡΡΜШŰůь  Ÿ 

xƨĬƽŔŊр
~ċǂŔůŔũŔċŰƚр
ÖŰŔƻĲƖƚŔƣęƣШыx~Öь 

7ìf ΦЮΤ ΟЮΜ 9р7ċŰĬШ 
ыΝΡΡΜШŰůь  Ÿ 

xƨĬƽŔŊр
~ċǂŔůŔũŔċŰƚр
ÖŰŔƻĲƖƚŔƣęƣШыx~Öь 

üĲŰƣƖċũĲШÉƣĲũũĲШŉƬƖШ
fŰŉŸƖůċƣŔŸŰƚƣĲĦőŰŔ

ťШŔů 
ÉŔĦőĲƖőĲŔƣƚĤĲƖĲŔĦőШ

ыüfÑŔÉь 

ΝΤЮΠ ΟЮΦ 9р7ċŰĬ 
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ĬĲůŸŰƚƣƖċƣŸƖШƽőĲƖĲШÄu?ШŔƚШƨƚĲĬШƣŸШƚĲĦƨƖĲШ
ĦŸůůƨŰŔĦċƣŔŸŰШĤĲƣƽĲĲŰШċШΟ?рƓƖŔŰƣĲĬШůŸĬĲũШċŰĬШƣőĲШ
ŸƓĲƖċƣŸƖШƽŸƖťŔŰŊШŔŰШċШéÅШĲŰƻŔƖŸŰůĲŰƣШыΜΥоΞΜΞΠь 

¶ ĬĲƻĲũŸƓůĲŰƣШċŰĬШĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШċШůƨũƣŔрőŸƓШu~ÉШ
ŉŸƖШƨƚŔŰŊШƖĲċũШÄu?ШƚǃƚƣĲůƚШƽŔƣőШÅѼÉҀÉfÑxŔŰĲЯШƣŸŊĲƣőĲƖШ
ƽŔƣőШÅŸőĬĲШѼШÉĦőƽċƖǍШыΝΞоΞΜΞΠь 

¶ ĬĲƻĲũŸƓůĲŰƣШċŰĬШĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШċШƚŸũƨƣŔŸŰШƣŸШ
ŔŰƣĲŊƖċƣĲШÄu?ШŔŰƣŸШƣőĲШÉf  ШéÂ ШċƖĦőŔƣĲĦƣƨƖĲЯШĤċƚĲĬШ
ŸŰШ~ƨũƣŔƓċƣőШuĲǃШÅĲŔŰŉŸƖĦĲůĲŰƣЯШĬĲƓũŸǃċĤũĲШŔŰШ
ƚĦĲŰċƖŔŸƚШƽŔƣőШƓċƖƣŔċũũǃШĬĲƓũŸǃĲĬШÄu?ШũŔŰťƚЯШƣŸŊĲƣőĲƖШ
ƽŔƣőШƚĲĦƨŰĲƣШċŰĬШÑÖШfũůĲŰċƨШыΝΞоΞΜΞΠь 

¶ ĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШƣőĲШŉĲċƚŔĤŔũŔƣǃШŸŉШƣőĲШÄu?ШÉf  ШéÂ Ш
ƚŸũƨƣŔŸŰШĤǃШĬĲƓũŸǃŔŰŊШÉċƣůŸŰѻcŸůĲШы?xÅШƚċƣĲũũŔƣĲШ
ůŸŰŔƣŸƖŔŰŊШƓƖŸŊƖċůьЯШƣŸŊĲƣőĲƖШƽŔƣőШ?xÅШċŰĬШÑÖШ
fũůĲŰċƨШыΜΠоΞΜΞΡь 

¶ ĬĲƓũŸǃůĲŰƣШŸŉШƚŔǂШĲŰƣċŰŊũĲůĲŰƣрĤċƚĲĬШÄu?ШũŔŰťƚШŸŰШ
ƣőĲШÖŰŔ7ƽ~р9ċůƓƨƚШƨƚŔŰŊШŸƓƣŔĦċũШĤĲċůШƚƓũŔƣƣĲƖƚШƣŸШ
ƖĲĬƨĦĲШƣőĲШŰƨůĤĲƖШŸŉШƖĲƕƨŔƖĲĬШĲŰƣċŰŊũĲůĲŰƣрƚŸƨƖĦĲƚШ
ыΜΥоΞΜΞΡь 

¶ ĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШċШťĲǃШũŸċĬŔŰŊШƚƣċƣŔŸŰШŔŰШĦŸůĤŔŰċƣŔŸŰШ
ƽŔƣőШÄu?ШƓċƣőƚШŉŸƖШƨƚċŊĲШċƣШƣőĲШũċƚƣШůŔũĲШŸƖШƽőĲƖĲШ
Äu?ШĬĲƓũŸǃůĲŰƣШŔƚШŰŸƣШŉĲċƚŔĤũĲШыΜΦоΞΜΞΡь 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ ĲƣьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΞ 
 

§ƨƣũŸŸť 

 
¶ Integration of QKD and classical networks by the 

development of integrated management concepts 
¶ Improving the security of key management by 

developing new methods for multipath relaying and for 
multi -domain QKD networks with varying trust 
assumptions  

¶ Improvement of the existing key management system 
by adding dynamic multipath routing and 
management interfaces 

¶ Demonstration of quantum communication for civil 
and military applications, i.e. encryption of sensitive 
data and integration of QKD in highly secure data 
streaming 

¶ Miniaturization of QKD components for the free-space 
link 

¶ QKD enhanced crypto telephony for military 
applications 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ  
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

ШШШШШ ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ 

ШШШШШШШШШШ[ŔŊЮШΝШÉŔŰċШéÂ ШƽŔƣőШÄu?ШƣĲƚƣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ[ŔŊЮШΞШ9ŸĬĲШƖċĦťШƽŔƣőШf?ÄШĦũċƻŔƚΟ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ ĲƣьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΟ 
 

 

 

[ŔŊЮΟШf?ÄШ9ũċƻŔƚШñ]ÅШĬĲƻŔĦĲƚ 

 

 

  

 

[ŔŊЮШΠШÅŸőĬĲШѼШÉĦőƽċƖǍШÉŔƣxŔŰĲШu~ÉШƽŔƣőШÄu?рÑĲƚƣ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

~ƨŰŔĦőШÄƨċŰƣƨůШ ĲƣƽŸƖťШы~ƨÄƨċ ĲƣьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΠ 
 

 

[ŔŊЮШΡШÄƨċŰƣƨůШ§ƓƣŔĦƚШsĲŰċШĲũƻŔƚШƚĲƖŔĲƚШƽŔƣőШĤĲċůШƚƓũŔƣƣĲƖƚ 

 

 

[ŔŊЮШΣШÅŸőĬĲШѼШÉĦőƽċƖǍШĦŸŰƣċŔŰĲƖШƓċƣĦőШƓċŰĲũƚ
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xċƚƣШƨƓĬċƣĲĬаШΝΝЮΜΡЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 

 

 ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΠ 
 

ΝΟЮ  ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШ
xŔŰť 

 

 ÑőŔƚШƣĲƚƣĤĲĬШĦŸŰƚŔƚƣƚШŸŉШċШΤΥШťůШũŸŰŊШƓċŔƖШŸŉШĬċƖťШǯĤĲƖƚШĤĲƣƽĲĲŰШƣőĲШ
ĦŔƣŔĲƚШ ŸŉШ cċŰŰŸƻĲƖШ ċŰĬШ 7ƖċƨŰƚĦőƽĲŔŊШ ċŰĬШ ŔƚШ ŸƓĲƖċƣĲĬШ ĤǃШ ƣőĲШ
ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲ 7ƨŰĬĲƚċŰƚƣċũƣШċŰĬШƣőĲШxĲŔĤŰŔǍШÖŰŔƻĲƖƚŔƣęƣШ

cċŰŰŸƻĲƖЮШ§ŰĲШŸŉШƣőĲШĬċƖťШǯĤĲƖƚШыũŸƚƚĲƚШċƓƓƖŸǂЮШΞΞШĬ7ьШŔƚШƖĲƚĲƖƻĲĬШŉŸƖШљƕƨċŰƣƨůњШċƓƓũŔĦċƣŔŸŰƚЯШ
ƽőŔũĲШƣőĲШƚĲĦŸŰĬШǯĤĲƖШыũŸƚƚĲƚШċƓƓƖŸǂЮШΞΣШĬ7ьШŔƚШĬĲĬŔĦċƣĲĬШƣŸШƣőĲШĬŔƚƚĲůŔŰċƣŔŸŰШŸŉШƣŔůĲШċŰĬШ
ŉƖĲƕƨĲŰĦǃШƖĲŉĲƖĲŰĦĲШƚŔŊŰċũƚШċƚШƽĲũũШċƚШĦũċƚƚŔĦċũШĦŸůůƨŰŔĦċƣŔŸŰШĤĲƣƽĲĲŰШƣƽŸШ
ƚŔƣĲƚЮШÑőŔƚШĦŸůĤŔŰċƣŔŸŰШŸŉШĬċƖťШљƕƨċŰƣƨůњШǯĤĲƖШċŰĬШŔŰƣĲŊƖċƣĲĬШƣŔůĲрŉƖĲƕƨĲŰĦǃШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔƚШċШƨŰŔƕƨĲШŉĲċƣƨƖĲШŸŉШƣőĲШ ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШƣĲƚƣĤĲĬЮ 

 

[ŔŊЮΝШfũũƨƚƣƖċƣŔŸŰШŸŉШ ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰť 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ  ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰť 
ÉƣċƖƣШÂŸŔŰƣ xĲŔĤŰŔǍШÖŰŔƻĲƖƚŔƣǃШŸŉШcċŰŸƻĲƖ 
EŰĬШƓŸŔŰƣ ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲШ7ƨŰĬĲƚċŰƚƣċũƣШыÂÑ7ь 

fŰƚƣŔƣƨƣŔŸŰоШ§ƖŊċŰŔǍċƣŔŸŰ ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲШ7ƨŰĬĲƚċŰƚƣċũƣШыÂÑ7ь 
xĲŔĤŰŔǍШÖŰŔƻĲƖƚŔƣǃШŸŉШcċŰŸƻĲƖШыxÖcь 

9ŸŰƣċĦƣШ 
ÂƖŸŉЮШ?ƖЮШÉƣĲŉċŰШuƬĦťаШШƚƣĲŉċŰЮťƨĲĦťѻƓƣĤЮĬĲ 
ÂƖŸŉЮШ?ƖЮШ[ĲŔШ?ŔŰŊаШŉЮĬŔŰŊѻŉťƓЮƨŰŔрőċŰŰŸƻĲƖЮĬĲ 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ĬċƖťШǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΤΥ 
xŸƚƚĲƚШяĬ7ѐ ΞΞШыƕƨċŰƣƨůШƚŔŊŰċũƚьЯШΞΣШыÑШѼ[ШƚŔŊŰċũƚь 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

 ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΡ 
 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

9р7ċŰĬЯШ9cΠΠЯШ§рĤċŰĬШыΝΟΝΜШŰůьШƣŸШ9рĤċŰĬШыΝΡΣΡШŰůь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬШ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲШƽŔƣőШĦĲŰƣĲƖШƽċƻĲũĲŰŊƣőШċƣШΥΜΤШŰůШ
ƓũƨƚШΝΡΣΜШŰůШŉŸƖШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰЮШ 

ÑĲũĲĦŸůШ9рĤċŰĬШƚŔŰŊũĲШƓőŸƣŸŰШƚŸƨƖĦĲƚЯШƓŸũċƖŔǍċƣŔŸŰШ
ĬĲƣĲĦƣŔŸŰШċŰĬШƚƨƓĲƖĦŸŰĬƨĦƣŔŰŊрŰċŰŸƽŔƖĲШƚŔŰŊũĲШƓőŸƣŸŰШ

ĬĲƣĲĦƣŸƖƚШы§рĤċŰĬШƣŸШ9рĤċŰĬь 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ƣŔůĲШѼШŉƖĲƕƨĲŰĦǃШŔŰŉƖċƚƣƖƨĦƣƨƖĲШыĬċƖťШǯĤĲƖь 
ƚŔŰŊũĲШċŰĬШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲƚШѼШĬĲƣĲĦƣŸƖƚШxċƚĲƖƚЯШ

Ñ9ÉÂ9ЯШƓŸũċƖŔǍċƣŔŸŰШĲŰроĬĲĦŸĬŔŰŊЮШ 
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰШŔŰŉƖċƚƣƖƨĦƣƨƖĲƚаШĤċƚĲĬШŸŰШEũĲĦƣƖŸŰŔĦċũũǃШ
ƚƣċĤŔũŔǍĲĬШƣŔůĲШċŰĬШŉƖĲƕƨĲŰĦǃШыExÉÑ 7ьШċŰĬШìőŔƣĲШÅċĤĤŔƣШ
ƣĲĦőŰŸũŸŊŔĲƚШċƖĲШċƻċŔũċĤũĲШċŰĬШĦċŰШĤĲШƨƚĲĬШŉŸƖШƕƨċŰƣƨůШ

ĦŸůůƨŰŔĦċƣŔŸŰЮШ 
ĦũċƚƚŔĦċũШĦŸůůƨŰŔĦċƣŔŸŰƚШŔŰŉƖċƚƣƖƨĦƣƨƖĲаШƽőŔĦőШŔŰĦũƨĬĲƚШ
ƚĲƓċƖċƣĲШéx  ƚШŉŸƖШƣŔůĲрŉƖĲƕƨĲŰĦǃШċŰĬШÄu?ШĬĲƻŔĦĲƚШ

ůċŰċŊĲůĲŰƣЮШ 
Шéx  ШŉŸƖШƣőĲШÄu?ШƨƚĲƖШĬċƣċШƣƖċǭŔĦШĦċŰШċũƚŸШĤĲШ
ĦŸŰǯŊƨƖĲĬЮШ?ì?~о9?ì~ШŔŰŉƖċƚƣƖƨĦƣƨƖĲаШŉŸƖШ

ůƨũƣŔƓũĲǂŔŰŊоĬĲůƨũƣŔƓũĲǂŔŰŊШƚŔŊŰċũƚШŸŉШĬŔǭĲƖĲŰƣШƚĲƖƻŔĦĲƚЮШ
ŸƓƣŔĦċũШƚƽŔƣĦőŔŰŊШŔŰŉƖċƚƣƖƨĦƣƨƖĲаШŉŸƖШǰĲǂŔĤũĲШƖĲůŸƣĲШ
ůċŰċŊĲůĲŰƣШŸŉШƣőĲШƣƖċŰƚůŔƚƚŔŸŰШŸŉШÄu?ШċŰĬШÑŔůĲр

ŉƖĲƕƨĲŰĦǃШƚŔŊŰċũƚЮ 
 

9аШ ĬĬŔƣŔŸŰċũШŔŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ ÄÅЮñаШőƣƣƓƚаооƕƨċŰƣĲŰƖĲƓĲċƣĲƖЮũŔŰťо 
¶ ÄÅЮ аШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨċŰƣĲŰƖĲƓĲċƣĲƖр
ŰĲƣрƕƖЮŰ 

¶ ÄЮxŔŰťЮñаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕрũŔŰťЮǂ 

¶ fŰƣĲƖÉǃŰĦаШ
őƣƣƓƚаооŊĲƓƖŔƚЮĬŉŊЮĬĲоŊĲƓƖŔƚоƓƖŸŢĲťƣоΠΦΝΡΥΡΞΟΠеĦŸŰƣĲǂƣӀƓ
ƖŸŢĲťƣѼŔĬӀΠΦΝΡΥΡΞΟΠѼƣċƚťӀƚőŸƽ?ĲƣċŔũѼƨƣů 

¶ ?EрÄ§ÅаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоĬĲрƕŸƖ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶  ŔĲĬĲƖƚċĦőƚĲŰШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰƚШƣĲƚƣĤĲĬЯШ
ΜΡЮΞΜΞΡ 

¶ ÂċƻŔŰŊШƣőĲШƽċǃШŉŸƖШƚĲĦƨƖĲШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШ
ŰĲƣƽŸƖťƚ 

¶ ÄƨċŰƣƨůШũĲċƓаШ7ƖĲċťƣőƖŸƨŊőШŉŸƖШƚĲĦƨƖĲШĦŸůůƨŰŔĦċƣŔŸŰШ
ƽŔƣőШљċƖƣŔǯĦŔċũШċƣŸůƚњЯШΞΜΞΠ 

https://www.squad-germany.de/testbeds/
https://quantenrepeater.link/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/q-link.x
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/q-link.x
https://gepris.dfg.de/gepris/projekt/491585234?context=projekt&id=491585234&task=showDetail&utm
https://gepris.dfg.de/gepris/projekt/491585234?context=projekt&id=491585234&task=showDetail&utm
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/de-qor
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/de-qor
https://www.sciencedirect.com/science/article/pii/S2665917424007505
https://cordis.europa.eu/article/id/453676-paving-the-way-for-secure-quantum-communication-networks
https://cordis.europa.eu/article/id/453676-paving-the-way-for-secure-quantum-communication-networks
https://www.uni-hannover.de/en/universitaet/aktuelles/online-aktuell/details/news/quantum-leap-breakthrough-for-secure-communication-with-artificial-atoms?utm_source=chatgpt.com
https://www.uni-hannover.de/en/universitaet/aktuelles/online-aktuell/details/news/quantum-leap-breakthrough-for-secure-communication-with-artificial-atoms?utm_source=chatgpt.com
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 ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΣ 
 

¶ cŔŊőрƖċƣĲШŔŰƣĲƖĦŔƣǃШƕƨċŰƣƨůШťĲǃШĬŔƚƣƖŔĤƨƣŔŸŰШƽŔƣőШċШ
ƚĲůŔĦŸŰĬƨĦƣŸƖШƚŔŰŊũĲрƓőŸƣŸŰШƚŸƨƖĦĲЯШΜΤЮΞΜΞΠ 

¶  ŔĲĬĲƖƚċĦőƚĲŰШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰƚШƣĲƚƣĤĲĬ 
¶ ÄƨċŰƣƨůШ?ŸƣƚШÂŸƽĲƖШÉĲĦƨƖĲШfŰƣĲƖĦŔƣǃШ9ŸůůƨŰŔĦċƣŔŸŰЯШ
ΝΞЮΞΜΞΠ 

¶ ÂőċƚĲрĦŸőĲƖĲŰƣШĦŸůƓċƖŔƚŸŰШŸŉШƣƽŸШŸƓƣŔĦċũШŉƖĲƕƨĲŰĦǃШ
ƚƣċŰĬċƖĬƚШŸƻĲƖШΝΠΣШťůШƨƚŔŰŊШċШƣĲũĲĦŸůůƨŰŔĦċƣŔŸŰШǯĤĲƖШ
ũŔŰťШЯШΞΜΜΦ 
 

?ĲůŸŰƚƣƖċƣĲĬШ
~ŔũĲƚƣŸŰĲ 

 
¶ ĦőċƖċĦƣĲƖŔǍċƣŔŸŰШŸŉШƓŸũċƖŔǍċƣŔŸŰЯШƓőċƚĲШǰƨĦƣƨċƣŔŸŰƚЯШũŸƚƚШ
ċŰĬШƖĲǰĲĦƣŔŸŰƚШƓƖŸǯũĲШŸŉШƣőĲШƕƨċŰƣƨůШũŔŰťЮШ 

¶ ĦċũŔĤƖċƣŔŸŰШŸŉШƣőĲШǯĤĲƖШũŔŰťШƚƣċĤŔũŔƣǃШĤĲƣƽĲĲŰШxÖcШċŰĬШÂÑ7Ш
ыũŸƚƚЯШƓŸũċƖŔǍċƣŔŸŰЯШċŰĬШũĲŰŊƣőШǰƨĦƣƨċƣŔŸŰь 

¶ ƕƨċŰƣƨůШťĲǃШĬŔƚƣƖŔĤƨƣŔŸŰШƽŔƣőШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲШ
ŸƻĲƖШΦΜШťůШǯĤĲƖШƚƓŸŸũ 

¶ ƣŔůĲШċŰĬШ[ƖĲƕƨĲŰĦǃШĬŔƚƣƖŔĤƨƣŔŸŰШċƣШůŔŰŔůċũШŔŰƣĲŰƚŔƣǃШŸƻĲƖШ
ΝΜΜШťůШǯĤĲƖШƚƓŸŸũШыŔůƓŸƖƣċŰƣШƽŔƣőШƖĲƚƓĲĦƣШŸŉШŊĲƣƣŔŰŊШÑѼ[Ш
ċŰĬШÄu?ШŸŰШƣőĲШƚċůĲШǯĤĲƖь 

¶ ŔŰƚƣċũũċƣŔŸŰШŸŉШůƨũƣŔрŰŸĬĲШƣŔůĲШċŰĬШŉƖĲƕƨĲŰĦǃШĬŔƚƣƖŔĤƨƣŔŸŰШ
ƚǃƚƣĲůШĤċƚĲĬШŸŰШìőŔƣĲШÅċĤĤŔƣШƣĲĦőŰŸũŸŊǃЮШÑőĲШċĦőŔĲƻĲĬШ
ƣŔůĲШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШċĦĦƨƖċĦǃШĤĲƣƽĲĲŰШ
ÂÑ7о7ƖċƨŰƚĦőƽĲŔŊШċŰĬШ[uÂоcċŰŰŸƻĲƖШŔƚШӇШΝΥӆΦΜШƓƚЮШ 
 

§ƨƣũŸŸť  
¶ ĬĲůŸŰƚƣƖċƣŔŸŰШŸŉШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШŸƻĲƖШÂÑ7рxÖcШ
ũŔŰťШƽŔƣőШƚŔŰŊũĲШċŰĬШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲƚ 

¶ ƣŔůĲрШċŰĬШŉƖĲƕƨĲŰĦǃШƚǃŰĦőƖŸŰŔǍĲĬШƕƨċŰƣƨůШ
ĦŸůůƨŰŔĦċƣŔŸŰШŸƻĲƖШÂÑ7рxÖcШũŔŰťШƽŔƣőШƚŔŰŊũĲШċŰĬШ
ĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƚŸƨƖĦĲƚ 

¶ ůƨũƣŔƓũĲǂŔŰŊШŸŉШƕƨċŰƣƨůШƚŔŊŰċũƚШċŰĬШƣŔůĲоŉƖĲƕƨĲŰĦǃШ
ƚŔŊŰċũƚШŸŰШƚċůĲШǯĤĲƖ 

¶ ƣĲƚƣŔŰŊЯШĬĲƻĲũŸƓůĲŰƣШċŰĬШŸƓƣŔůŔǍċƣŔŸŰШŸŉШĲŰƣċŰŊũĲĬШ
ƓőŸƣŸŰШƚŸƨƖĦĲƚ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ  
¶ ĦŸůƓŸŰĲŰƣШĦőċƖċĦƣĲƖŔǍċƣŔŸŰШċƣШÄu?ШǯĤĲƖШƣĲƚƣĤĲĬ 
¶ ƣĲƚƣШŸŉШÄu?ШƣƖċŰƚůŔƣƣĲƖƚШċŰĬШƖĲĦĲŔƻĲƖƚ 

 
 

https://www.squad-germany.de/testbeds/
https://www.nature.com/articles/s41377-024-01488-0
https://www.nature.com/articles/s41377-024-01488-0
https://www.sciencedirect.com/science/article/pii/S2665917424007505
https://www.azoquantum.com/News.aspx?newsID=10421&utm
https://link.springer.com/content/pdf/10.1007/s00340-009-3653-2.pdf
https://link.springer.com/content/pdf/10.1007/s00340-009-3653-2.pdf
https://link.springer.com/content/pdf/10.1007/s00340-009-3653-2.pdf
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ΝШ?ĲůŸŰƚƣƖċƣŔŸŰШċĦőŔĲƻĲĬШƣőƖŸƨŊőШƣőĲШĦŸũũċĤŸƖċƣŔƻĲШƓƖŸŢĲĦƣШŔŰƻŸũƻŔŰŊШxÖcЯШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣШċŰĬШÂÑ7ШтШ
ÂũĲċƚĲШƽƖŔƣĲШƣŸШƣőĲШĦŸŰƣċĦƣШƓĲƖƚŸŰШƣŸШƚĲĲШƣőĲШƻŔĬĲŸ 

 ŔĲĬĲƖƚċĦőƚĲŰШÄƨċŰƣƨůШxŔŰťШоШÂÑ7ШÑŔůĲШѼШ[ƖĲƕƨĲŰĦǃШxŔŰťШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΤ 
 

 

[ŔŊЮШΞШéŔĬĲŸаШÄƨċŰƣƨůШuĲǃШ?ŔƚƣƖŔĤƨƣŔŸŰШƨƚŔŰŊШƕƨċŰƣƨůШĬŸƣƚШũŔŊőƣШ ŰŔůċƣŔŸŰΝ 

 

 

 

ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ[ŔŊЮШΟШÑŔůĲШÑċŊŊĲƖШШШШШШШШШШ 

ШШШШШШШШШШШШШШШШШШШШШШШШ 

 

ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ[ŔŊЮШΠШxċƚĲƖШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ 

ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ[ŔŊЮШΡШÉ ÉÂ?

https://www.squad-germany.de/testbeds/


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
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[ŔŊЮШΣаШÄu?Ш77ΥΠ 

 

 

 

 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаШΝΣЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

§]ÉрsĲŰċШы§ƓƣŔĦċũШ]ƖŸƨŰĬШÉƣċƣŔŸŰШsĲŰċьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΟΦ 
 

ΝΠЮ §]ÉрsĲŰċШы§ƓƣŔĦċũШ]ƖŸƨŰĬШÉƣċƣŔŸŰШsĲŰċь 
 

§]ÉШsĲŰċШŔƚШċŰШƨƖĤċŰШŸƓƣŔĦċũШŊƖŸƨŰĬШƚƣċƣŔŸŰШĬĲƚŔŊŰĲĬШċƚШċШƣĲƚƣĤĲĬШŉŸƖШ
ƚċƣĲũũŔƣĲрƣŸрŊƖŸƨŰĬШ ŸƓƣŔĦċũШ ũŔŰťƚЮШ fƣШ őŸƚƣƚШ ċŰШ ΥΜШ ĦůШ ÅŔƣĦőĲǃт9őƖĳƣŔĲŰШ
ƣĲũĲƚĦŸƓĲШƓƖŸƻŔĬŔŰŊШƣƽŸШ ċƚůǃƣőШƓŸƖƣƚШċŰĬШċШ9ŸƨĬĳШŉŸĦƨƚШƖĲũċǃĲĬШƣŸШċШ
9ŸƨĬĳШũċĤŸƖċƣŸƖǃШĤĲŰĲċƣőШƣőĲШůŸƨŰƣЮШ7ŸƣőШĤĲċůШƓċƣőƚШċƖĲШĲƕƨŔƓƓĲĬШƽŔƣőШ
ċĦƣŔƻĲШƣŔƓтƣŔũƣШċŰĬШċĬċƓƣŔƻĲШŸƓƣŔĦƚШƣŸШŔůƓƖŸƻĲШĤĲċůШƚƣċĤŔũŔǍċƣŔŸŰШċŰĬШĲŰőċŰĦĲШ

ĦŸƨƓũŔŰŊШĲǭŔĦŔĲŰĦǃШŔŰƣŸШŸƓƣŔĦċũШǯĤĲƖƚЮШÖƓũŔŰťШƣƖċŰƚůŔƚƚŔŸŰШĦċŰШĤĲШŔůƓũĲůĲŰƣĲĬШ
ĦŸрċǂŔċũũǃШƣőƖŸƨŊőШƣőĲШůċŔŰШƣĲũĲƚĦŸƓĲШŸƖШƻŔċШċШĤŸƖĲƚŔŊőƣĲĬШƓċƖċũũĲũШƣƖċŰƚůŔƣШċƓĲƖƣƨƖĲЮ 

 

 

[ŔŊƚЮШΝШ§]ÉШŸŰШ[ƖċƨŰőŸŉĲƖШf§[ШÅŸŸŉƣŸƓ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ §]ÉрsĲŰċШы§ƓƣŔĦċũШ]ƖŸƨŰĬШÉƣċƣŔŸŰШsĲŰċь 
xŸĦċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ШыÅŸŸŉƣŸƓь 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ [ƖċƨŰőŸŉĲƖШf§[ 

9ŸŰƣċĦƣШ 
?ƖЮШ~ċƣƣőŔċƚШ]ŸǃЯШ~ċƣƣőŔċƚЮ]ŸǃѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

ÂƖŸŉЮШ?ƖЮШ[ċĤŔċŰШÉƣĲŔŰũĲĦőŰĲƖЯШ
[ċĤŔċŰЮÉƣĲŔŰũĲĦőŰĲƖѻŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲ 

Éƣċƣƨƚ ƓũċŰŰĲĬ 

https://www.squad-germany.de/testbeds/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

§]ÉрsĲŰċШы§ƓƣŔĦċũШ]ƖŸƨŰĬШÉƣċƣŔŸŰШsĲŰċьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΜ 
 

 

 

[ŔŊƚЮШΞШ§]ÉШ9ŸƨĬĲШxċĤŸƖċƣŸƖǃ 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ŸƓƣŔĦċũШŊƖŸƨŰĬШƚƣċƣŔŸŰ 
xĲŰŊƣőШяťůѐ р 
xŸƚƚĲƚШяĬ7ѐ р 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΤΜΜШрШΝΣΜΜШŰů 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ĦŸƨƓũŔŰŊШƣŸШÉ~ШċŰĬШ~~ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ĦŸůĤŔŰĲĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
[ƖĲĲШċƓĲƖƣƨƖĲШыĲЮŊЮШΥΜШĦůьШ

ыŉŸƖШ§]Éь ΥΜΜůůШƣĲũĲƚĦŸƓĲЯШŉƖĲĲШċƓĲƖƣƨƖĲШƨŰťŰŸƽШǃĲƣ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ  

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ ÑĲƚƣƚШƽŔƣőШőŸƖŔǍŸŰƣċũШŉƖĲĲрƚƓċĦĲШũŔŰťШƓŸƚƚŔĤũĲЮ 
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

§]ÉрsĲŰċШы§ƓƣŔĦċũШ]ƖŸƨŰĬШÉƣċƣŔŸŰШsĲŰċьШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΝ 
 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ Äƨ EÑаШőƣƣƓƚаооƕƨŰĲƣрŔŰŔƣŔċƣŔƻĲЮĬĲ 
¶ Äƨ EÑҼÉu xEа őƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрƚťċũĲШ 

¶ 9ƨĤEŰŔuаШőƣƣƓƚаооƽƽƽЮŔŸŉЮŉƖċƨŰőŸŉĲƖЮĬĲоĬĲоƓƖĲƚƚĲр
ůĲĬŔĲŰоƓƖĲƚƚĲůŔƣƣĲŔũƨŰŊĲŰоΞΜΞΠо9ƨĤEŰŔťЮőƣůũ 

¶ ÄÖ?f9EаШőƣƣƓƚаооƕƨĬŔĦĲЮĲƨо 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ~ŔŰŔШƚċƣĲũũŔƣĲШƽċŰƣƚШƣŸШƣċťĲШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШ
ƣŸШƚƓċĦĲЯШΜΟЮΞΜΞΠ 

¶ ~ċťŔŰŊШEƨƖŸƓĲШǯƣШŉŸƖШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШƻŔċШ
ƚċƣĲũũŔƣĲΜΦЮΞΜΞΟ 

¶ Äƨ EÑШŔŰŔƣŔċƣŔƻĲаШ§ŰĲШƚƣĲƓШĦũŸƚĲƖШƣŸШőŔŊőũǃШƚĲĦƨƖĲШ
ƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰЯШΜΤЮΞΜΞΟ 

¶ Äƨ EÑШрШƚĲĦƨƖĲЯШƕƨċŰƣƨůрĤċƚĲĬШĦŸůůƨŰŔĦċƣŔŸŰШ
ŰĲƣƽŸƖťƚ 
 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

 
¶ ÅĲƚƨũƣƚШŸŉШǯƖƚƣШĬĲůŸŰƚƣƖċƣŔŸŰƚШƽŔũũШĤĲШċƻċŔũċĤũĲШŔŰШ
ůŔĬрΞΜΞΣ 
 

§ƨƣũŸŸť 

 
¶ ìĲШƓũċŰШƣŸШƨƓŊƖċĬĲШƣőĲШ§]ÉШsĲŰċШƚŸШƣőċƣШŔƣШĦċŰШůĲĲƣШ
ċũũШŔŰƣĲƖŉċĦĲШƖĲƕƨŔƖĲůĲŰƣƚШŉŸƖШƣőĲШE ]xEрΝШůŔƚƚŔŸŰШ
ċŰĬШƣőƨƚШĤĲĦŸůĲШƓċƖƣШŸŉШċШEƨƖŸƓĲċŰШ§]ÉШŰĲƣƽŸƖťЮ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ 
¶ 9ũċƚƚŔĦċũШxċƚĲƖШ9ŸůůƨŰŔĦċƣŔŸŰ 
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 
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xċƚƣШƨƓĬċƣĲĬаШΝΣЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÂőŸÄÉ EÑШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΞ 
 

ΝΡЮ ÂőŸÄÉ EÑ 
 

ÑőĲШŊŸċũШŸŉШÂőŸÄÉ ĲƣШŔƚШƣŸШƓƖŸƻŔĬĲШƣőĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШċШƣőƖĲĲрŰŸĬĲШƣĲƚƣĤĲĬШƕƨċŰƣƨůШŰĲƣƽŸƖťЮШ
ÑőŔƚШƽŔũũШċũũŸƽШƻċƖŔŸƨƚШĦŸŰǯŊƨƖċƣŔŸŰƚШŸŉШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШƣĲĦőŰŸũŸŊǃШƣŸШĤĲШĲǂƓũŸƖĲĬЯШ
ŔŰĦũƨĬŔŰŊШƓŸŔŰƣрƣŸрƓŸŔŰƣШƓƖŸƣŸĦŸũƚЯШƕƨċŰƣƨůШƖĲũċǃƚШċŰĬШƕƨċŰƣƨůШƖĲƓĲċƣĲƖШŰŸĬĲƚЯШċůŸŰŊШůċŰǃШ
ŸƣőĲƖШƚĦőĲůĲƚЮШìĲШƽŔũũШĲǂƓũŸƖĲШƓƖŸƣŸĦŸũƚШƨƚŔŰŊШĤŸƣőШĬŔƚĦƖĲƣĲрШċŰĬШĦŸŰƣŔŰƨŸƨƚрƻċƖŔċĤũĲШĲŰĦŸĬŔŰŊШ
ŸŉШƕƨċŰƣƨůШŔŰŉŸƖůċƣŔŸŰЯШċƚШƽĲũũШċƚШőǃĤƖŔĬШƚĦőĲůĲƚ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÂőŸÄÉ EÑ 
ÉƣċƖƣШÂŸŔŰƣ cĲŔŰǍШ ŔǂĬŸƖŉШfŰƚƣŔƣƨƣШыc fь 
EŰĬШƓŸŔŰƣ ΝаШÖŰŔƻĲƖƚŔƣęƣШÂċĬĲƖĤŸƖŰ ΞаШÖŰŔƻĲƖƚŔƣęƣШÂċĬĲƖĤŸƖŰ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÖŰŔƻĲƖƚŔƣęƣШÂċĬĲƖĤŸƖŰЯШÂőŸÄÉ 

9ŸŰƣċĦƣШ 

ÂƖŸŉЮШ?ƖЮШuũċƨƚШsƁŰƚЯШťũċƨƚЮŢŸĲŰƚѻƨŰŔрƓċĬĲƖĤŸƖŰЮĬĲ 
ÂƖŸŉЮШ?ƖЮШÑŔůШ7ċƖƣũĲǃЯШƣŔůЮĤċƖƣũĲǃѻƨŰŔрƓċĬĲƖĤŸƖŰЮĬĲ 

ÂƖŸŉЮШ?ƖЮШ9őƖŔƚƣŸƓőШÉĦőĲǃƣƣЯ 
ШĦƚĦőĲǃƣƣѻőŰŔЮƨŰŔрƓċĬĲƖĤŸƖŰЮĬĲ 
ÂƖŸŉЮШ?ƖЮШ9őƖŔƚƣŔŰĲШÉŔũĤĲƖőŸƖŰЯШ 

ĦőƖŔƚƣŔŰĲЮƚŔũĤĲƖőŸƖŰѻƨŰŔрƓċĬĲƖĤŸƖŰЮĬĲ 
Éƣċƣƨƚ ƚĲƣƨƓШƓőċƚĲ 

 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
xĲŰŊƣőШяťůѐ Φ 
xŸƚƚĲƚШяĬ7ѐ ŰŸƣШƣĲƚƣĲĬШǃĲƣ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ÑĲũĲĦŸůШыċŰǃШĤċŰĬƚь 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ 9ŸůĤŔŰĲĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ

fŰŉƖċƚƣƖƨĦƣƨƖĲШ 
ƚŔŰŊũĲоĲŰƣċŰŊũĲĬоШ9éШƚŸƨƖĦĲƚЯШШ[ì~ШƚŸƨƖĦĲƚЯШƓċƖċůĲƣƖŔĦШ
ĬŸƽŰĦŸŰƻĲƖƚŔŸŰЯШÉÉÂ?ƚЯШ~ĲůŸƖǃЯШÉǃŰĦőƖŸŰŔǍċƣŔŸŰ 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ ċĦĦĲƚƚШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŊƖĲĲůĲŰƣ 

 

https://www.squad-germany.de/testbeds/
mailto:klaus.joens@uni-paderborn.de
mailto:tim.bartley@uni-paderborn.de
mailto:cscheytt@hni.uni-paderborn.de
mailto:christine.silberhorn@uni-paderborn.de


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÂőŸÄÉ EÑШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΟ 
 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ ÂőŸÄÉаШőƣƣƓƚаооƽƽƽЮƨŰŔрƓċĬĲƖĤŸƖŰЮĬĲоƓƖŸŢĲťƣоΣΦΣ 
¶ EÖрÂƖŸŢĲťƣШÄÉ ÂаШőƣƣƓƚаооƕƚŰƓЮĲƨо 
¶ ÄÅЮ аШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨċŰƣĲŰƖĲƓĲċƣ
ĲƖрŰĲƣрƕƖЮŰ 

¶ ÄÅЮñаШőƣƣƓƚаооƕƨċŰƣĲŰƖĲƓĲċƣĲƖЮũŔŰťо 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ cŔŊőũǃШƚĲĦƨƖĲШĬċƣċШƣƖċŰƚŉĲƖШƨƚŔŰŊШƕƨċŰƣƨůШ
ƣĲĦőŰŸũŸŊǃЯШΜΠЮΞΜΞΟ 

¶ 7x7Ш ÅìШƬĤĲƖŊŔĤƣШÂőŸÄÉШxċĤШċŰШĬŔĲШÖŰŔƻĲƖƚŔƣęƣШ
ÂċĬĲƖĤŸƖŰЯШΜΠЮΞΜΞΡ 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 
 

¶ ŰĲƣƽŸƖťШĦƨƖƖĲŰƣũǃШƚĲƣƨƓШċŰĬШƣĲƚƣĲĬ 
 

§ƨƣũŸŸť 

 
¶ Quantum repeater testbed and demonstrator using 

warm rubidium vapour, semiconductor quantum dots 
and non-linear sources. 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
¶ Entanglement assisted QKD with co-propagation of 

classical signal 
¶ Quantum repeaters 
¶ Distributed quantum computing 
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

 

 

 

 

https://www.squad-germany.de/testbeds/
https://www.uni-paderborn.de/projekt/696
https://qsnp.eu/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://quantenrepeater.link/
https://phoqs.uni-paderborn.de/en/news-item/highly-secure-data-transfer-using-quantum-technology
https://phoqs.uni-paderborn.de/en/news-item/highly-secure-data-transfer-using-quantum-technology
https://www.blb.nrw.de/presse/pressemeldungen/pressedetails/blb-nrw-uebergibt-phoqs-lab-an-die-universitaet-paderborn
https://www.blb.nrw.de/presse/pressemeldungen/pressedetails/blb-nrw-uebergibt-phoqs-lab-an-die-universitaet-paderborn


xċƚƣШƨƓĬċƣĲĬаШΝΣЮΜΦЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШÄu?ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΠ 
 

ΝΣЮ ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШ
Äu? 

 

fŰШŸƨƖШũċĤШƽĲШĦőċƖċĦƣĲƖŔǍĲШƣőĲШĬĲƣĲĦƣŔŸŰШĲǭŔĦŔĲŰĦǃШŸŉШƚŔŰŊũĲрƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚШ
ŔŰШċŰШċĤƚŸũƨƣĲШċŰĬШƣƖċĦĲċĤũĲШůċŰŰĲƖШƽŔƣőШůĲċƚƨƖĲůĲŰƣШƨŰĦĲƖƣċŔŰƣǃШŸŉШũĲƚƚШ
ƣőċŰШΝӖЯШċƚШƽĲũũШċƚШŔŰШƣĲƖůƚШŸŉШĬĲċĬШƣŔůĲШċŰĬШƓŸũċƖŔǍċƣŔŸŰШĬĲƓĲŰĬĲŰĦĲЮШ ƚШ

ƓċƖƣШŸŉШƣőŔƖĬрƓċƖƣǃШŉƨŰĬĲĬШƓƖŸŢĲĦƣƚЯШƽĲШĦőċƖċĦƣĲƖŔǍĲШŰĲƽШƣǃƓĲƚШŸŉШĬĲƣĲĦƣŸƖƚЯШŉŸƖШĲǂċůƓũĲШċƣШΡΥΦ ŰůШ
ŉŸƖШŉƖĲĲрƚƓċĦĲШÄu?ШŔŰШĬċǃũŔŊőƣЮШ[ŸƖШƚŔŰŊũĲрƓőŸƣŸŰШƚŸƨƖĦĲƚЯШƽĲШĦőċƖċĦƣĲƖŔǍĲШƣőĲůШŔŰШƣĲƖůƚШŸŉШƣőĲŔƖШ
ƓőŸƣŸŰШǰƨǂЯШƓőŸƣŸŰШƚƣċƣŔƚƣŔĦƚЯШƽċƻĲũĲŰŊƣőЯШƓŸũċƖŔǍċƣŔŸŰШċŰĬШƣĲůƓŸƖċũШƚƣċĤŔũŔƣǃЮШìĲШĦċŰШċũƚŸШ
ƓƖŸƻŔĬĲШċШƣŸůŸŊƖċƓőŔĦШƖĲĦŸŰƚƣƖƨĦƣŔŸŰШŸŉШŰŸŰрĬĲŊĲŰĲƖċƣĲШĲŰƣċŰŊũĲĬШƓőŸƣŸŰƚШċŰĬШŸĤƣċŔŰШċШǯĬĲũŔƣǃШ
ƻċũƨĲЮ ìĲШċƖĲШĤƨŔũĬŔŰŊШƨƓШĲǂƓĲƖƣŔƚĲШċŰĬШƣőĲШĦċƓċĤŔũŔƣŔĲƚШŉŸƖШƣĲƚƣŔŰŊШƻċƖŔŸƨƚШƓƖŸƣŸĦŸũƚШŉŸƖШÄu?ЯШ
ƕƨċŰƣƨůШĲŰƣċŰŊũĲůĲŰƣШĬŔƚƣƖŔĤƨƣŔŸŰЯШċŰĬШůƨũƣŔƓũĲрƨƚĲƖШĦũŸĦťШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШƽŔƣőШŸƨƖШċƻċŔũċĤũĲШ
ŔŰŉƖċƚƣƖƨĦƣƨƖĲЮ  

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШÄu? 
fŰƚƣŔƣƨƣŔŸŰоШ
§ƖŊċŰŔǍċƣŔŸŰ ÂőǃƚŔťċũŔƚĦőрÑĲĦőŰŔƚĦőĲШ7ƨŰĬĲƚċŰƚƣċũƣШыÂÑ7ьЯШ7ƖċƨŰƚĦőƽĲŔŊ 

9ŸŰƣċĦƣ 
ÂƖŸŉЮШ?ƖЮШÉƣĲŉċŰШuƬĦťаШШƚƣĲŉċŰЮťƨĲĦťѻƓƣĤЮĬĲ 

?ƖЮШ ŔĦŸũċƚШÉƓĲƣőůċŰŰаШŰŔĦŸũċƚЮƚƓĲƣőůċŰŰѻƓƣĤЮĬĲ 
Éƣċƣƨƚ ċĦƣŔƻĲ 
ÑǃƓĲ ĦŸůƓŸŰĲŰƣШĦċũŔĤƖċƣŔŸŰШċŰĬШĦőċƖċĦƣĲƖŔǍċƣŔŸŰ 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

9ŸůƓŸŰĲŰƣ ÂċƖċůĲƣĲƖо~ĲċƚƨƖĲůĲŰƣ ìċƻĲũĲŰŊƣő 
 
 

ċŰǃШǯĤĲƖШĦŸůƓŸŰĲŰƣШ 
 
 

ŸƓƣŔĦċũШƣƖċŰƚůŔƚƚŔŸŰ 

ΝΠΥΜШŰůШтШΝΣΠΜШŰů 
ċƣƣĲŰƨċƣŔŸŰ 

ƓŸũċƖŔǍċƣŔŸŰШĲǂƣŔŰĦƣŔŸŰШƖċƣŔŸШыÂEÅь 

ĤĲċůƚƓũŔƣƣĲƖ ƚƓũŔƣƣŔŰŊШƖċƣŔŸ ΝΠΥΜШŰůШтШΝΣΠΜШŰů 
ÉÂ ?ШĬĲƣĲĦƣŸƖ 
ƓőŸƣŸаШ

ÉÂ ?х9ċũŔĤƖċƣŔŸŰ 
 
 

ШШ

 

ĬĲƣĲĦƣŔŸŰШĲǭŔĦŔĲŰĦǃ 

ΡΥΦШŰů 
ΣΟΟШŰů 
ΤΥΜШŰů 
ΥΡΜШŰů 
ΦΞΤШŰů 

ΝΞΥΜШŰůШрШΝΟΡΜШŰů 
ΝΠΡΜШŰůШрШΝΣΜΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

https://www.squad-germany.de/testbeds/
mailto:stefan.kueck@ptb.de
mailto:nicolas.spethmann@ptb.de


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШÄu?ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΡ 
 

 

 

ĬĲƣĲĦƣŸƖШĬĲċĬШƣŔůĲ 

ΡΥΦШŰů 
ΣΟΟШŰů 
ΤΥΜШŰů 
ΥΡΜШŰů 
ΦΞΤШŰů 

ΝΞΥΜШŰůШрШΝΟΡΜШŰů 
ΝΠΡΜШŰůШрШΝΣΠΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ĬċƖťШĦŸƨŰƣШƖċƣĲ р 

ċŉƣĲƖШƓƨũƚŔŰŊШƓƖŸĤċĤŔũŔƣǃ ΝΠΥΜШŰůШрШΝΣΠΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ƣŔůŔŰŊШŢŔƣƣĲƖ ΝΡΡΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ŸƓƣŔĦċũШĤċĦťǰċƚőШƓƖŸĤċĤŔũŔƣǃ ΝΠΥΜШŰůШрШΝΣΠΜШŰů 
 

É ÉÂ?ШĬĲƣĲĦƣŸƖ 
 

 
 

ĬĲƣĲĦƣŔŸŰШĲǭŔĦŔĲŰĦǃ ΝΠΥΜШŰůШрШΝΣΜΜШŰů 
ĬĲƣĲĦƣŸƖШĬĲċĬШƣŔůĲ ΝΠΥΜШŰůШрШΝΣΠΜШŰů 
ĬċƖťШĦŸƨŰƣШƖċƣĲ р 

ƣŔůŔŰŊШŢŔƣƣĲƖ ΝΡΡΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ċƣƣĲŰƨċƣĲĬШũċƚĲƖ 
 

 

ƓőŸƣŸŰШŰƨůĤĲƖШĬŔƚƣƖŔĤƨƣŔŸŰ ΝΡΡΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ƚƓĲĦƣƖċũШĬŔƚƣƖŔĤƨƣŔŸŰ 

ΝΡΞΤШŰůШрШΝΡΣΡШŰůШ 
ѻШΝΜШƓůШċĦĦƨƖċĦǃ 
ΥΜΜШŰůШрШΝΤΜΜШŰůШ 
ѻШΝΟΜШƓůШċĦĦƨƖċĦǃ 

ƓőŸƣŸŰШƖċƣĲЯШůĲċŰШƓőŸƣŸŰШŰƨůĤĲƖ 

ƻŔƚŔĤũĲШũŔŊőƣ 
ΦΟΜШŰů 

ΝΠΜΜШŰůШрШΝΤΜΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ƚŔŰŊũĲрƓőŸƣŸŰрƚŸƨƖĦĲ 
 

 

ƚŔŰŊũĲрƓőŸƣŸŰШƓƨƖŔƣǃШ 

ƻŔƚŔĤũĲШũŔŊőƣ 
ΦΟΜШŰů 

ΝΠΜΜШŰůШрШΝΤΜΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ƓőŸƣŸŰШŰƨůĤĲƖШĬŔƚƣƖŔĤƨƣŔŸŰ 

ƻŔƚŔĤũĲШũŔŊőƣ 
ΦΟΜШŰů 

ΝΠΜΜШŰůШрШΝΤΜΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

ƚƓĲĦƣƖċũШĬŔƚƣƖŔĤƨƣŔŸŰ ΝΡΞΤШŰůШрШΝΡΣΡШŰůШ 

https://www.squad-germany.de/testbeds/


őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШÄu?ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΣ 
 

ѻШΝΜШƓůШċĦĦƨƖċĦǃ 
ΥΜΜШŰůШрШΝΤΜΜШŰůШ 
ѻШΝΟΜШƓůШċĦĦƨƖċĦǃ 

ƓőŸƣŸŰШǰƨǂ ΝΠΥΜШŰůШрШΝΣΜΜШŰů 
ƚŸƨƖĦĲШĲǭŔĦŔĲŰĦǃ ΝΠΥΜШŰůШрШΝΣΜΜШŰů 

ĲŰƣċŰŊũĲĬрƓőŸƣŸŰШ
ƚŸƨƖĦĲ 

ƓőŸƣŸаШƕƨċŰƣƨůШƚƣċƣĲШ
ƣŸůŸŊƖċƓőǃ 

 

 
 

ƕƨċŰƣƨůШƚƣċƣĲШƣŸůŸŊƖċƓőǃ 

ΤΦΜШŰůШрШΥΦΜШŰů 
ΝΠΜΜШŰůШрШΝΣΜΜШŰů 

ƻŔƚŔĤŔũŔƣǃШыc§~ь 
ƓőŸƣŸŰШƚƣċƣŔƚƣŔĦƚ 

ĤċŰĬƽŔĬƣő 

 
ƓőŸƣŸĬŔŸĬĲ 

 

 
 

ĲǂƣĲƖŰċũШƕƨċŰƣƨůШĲǭŔĦŔĲŰĦǃ ΝΠΡΜШŰůШрШΝΣΜΜШŰů 
ůŸƖĲШŸŰШƖĲƕƨĲƚƣ 

 

9аШ ĬĬŔƣŔŸŰċũШŔŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
р Äƨ EÑҼ7ũƨĲ9ĲƖƣаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨŰĲƣрĤũƨĲĦĲƖƣ 

р ÄƨрÑEÉÑШѼШÄƨрÂfx§ÑаШőƣƣƓƚаооƕƨрƣĲƚƣЮĲƨо 
р ÄÅЮ аШÄƨċŰƣĲŰƖĲƓĲċƣĲƖЮ ĲƣШрШéĲƖŰĲƣǍƣĲШ
ÄƨċŰƣĲŰƖĲƓĲċƣĲƖШŉƬƖШĬŔĲШťƬŰŉƣŔŊĲШEŰĬĲрǍƨрEŰĬĲр
ÉŔĦőĲƖőĲŔƣЯШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨċŰƣĲŰƖĲƓĲċƣĲƖр
ŰĲƣрƕƖЮŰ 

р Äƨ ƣƨxŸрÉŔĦőĲƖĲƚШũŸťċũĲƚШuŸůůƨŰŔťċƣŔŸŰƚŰĲƣǍƽĲƖťШŉƬƖШ
ĬĲŰШůŸĤŔũĲŰШEŔŰƚċƣǍаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣр
ƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоƕƨċƣƨũŸ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
р ?ĲƣĲĦƣŔŸŰЮĲǭŔĦŔĲŰĦǃЮĦċũŔĤƖċƣŔŸŰЮŸŉЮƚŔŰŊũĲцƓőŸƣŸŰЮƚŔũŔĦŸŰЮ
ċƻċũċŰĦőĲЮ ƓőŸƣŸĬŔŸĬĲƚЮ ƣƖċĦĲċĤũĲЮ ƨƚŔŰŊЮ ĬŸƨĤũĲЮ
ċƣƣĲŰƨċƣŸƖЮƣĲĦőŰŔƕƨĲЯШΞΜΝΡЯШыĦċũŔĤƖċƣŔŸŰШŸŉШƚŔŰŊũĲШƓőŸƣŸŰШ
ĬĲƣĲĦƣŸƖƚь 

https://www.squad-germany.de/testbeds/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-bluecert
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qunet-bluecert
https://qu-test.eu/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quantenrepeater-net-qr.n
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quatulo
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quatulo
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quatulo
http://dx.doi.org/10.1080/09500340.2015.1021724
http://dx.doi.org/10.1080/09500340.2015.1021724
http://dx.doi.org/10.1080/09500340.2015.1021724
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р EǂƓĲƖŔůĲŰƣċũЮƖĲċũŔǍċƣŔŸŰЮŸŉЮċŰЮċĤƚŸũƨƣĲЮƚŔŰŊũĲцƓőŸƣŸŰЮ
ƚŸƨƖĦĲЮĤċƚĲĬЮŸŰЮċЮƚŔŰŊũĲЮŰŔƣƖŸŊĲŰЮƻċĦċŰĦǃЮĦĲŰƣĲƖЮŔŰЮċЮ
ŰċŰŸĬŔċůŸŰĬЯШΞΜΝΤЯШы éрĦĲŰƣĲƖШÉÂÉь 

р ~ĲƣƖŸũŸŊŔĦċũЮĦőċƖċĦƣĲƖŔǍċƣŔŸŰЮŸŉЮċЮĦŸůůĲƖĦŔċũЮƚŔŰŊũĲц
ƓőŸƣŸŰЮƚŸƨƖĦĲЮƽŔƣőЮőŔŊőЮƓőŸƣŸŰЮǰƨǂЮĲůŔƚƚŔŸŰЯШΞΜΞΠЯШ
ыĦŸůůĲƖĦŔċũШÄ?рÉÂÉь 

р ĤƚŸũƨƣĲЮ ĦċũŔĤƖċƣŔŸŰЮ ŸŉЮ ċЮ ƚŔŰŊũĲцƓőŸƣŸŰЮ ċƻċũċŰĦőĲЮ
ĬĲƣĲĦƣŸƖЮƨƚŔŰŊЮċЮĤƖŔŊőƣЮƣƖŔŊŊĲƖĲĬЮƚŔŰŊũĲцƓőŸƣŸŰЮƚŸƨƖĦĲЮ
ĤċƚĲĬЮ ŸŰЮ ċŰЮ fŰ]ċ ƚЮ ƕƨċŰƣƨůЮ ĬŸƣЯШ ΞΜΞΝЯШ ыĬĲƣĲĦƣŸƖШ
ĦċũŔĤƖċƣŔŸŰШƨƚŔŰŊШÉÂÉь 

р ЮƚƣƨĬǃЮƣŸЮĬĲƻĲũŸƓЮċЮƖŸĤƨƚƣЮůĲƣőŸĬЮŉŸƖЮůĲċƚƨƖŔŰŊЮƣőĲЮ
ĬĲƣĲĦƣŔŸŰЮĲǭŔĦŔĲŰĦǃЮŸŉЮŉƖĲĲцƖƨŰŰŔŰŊЮfŰ]ċ ƚфfŰÂЮƚŔŰŊũĲц
ƓőŸƣŸŰЮĬĲƣĲĦƣŸƖƚЯШΞΜΞΜЯШыfŰ]ċ ƚШÉÂ ?ШĦċũŔĤƖċƣŔŸŰь 

р ÂőŸƣŸŰЮ ŰƨůĤĲƖЮ ĬĲƓĲŰĬĲŰƣЮ ċŉƣĲƖƓƨũƚŔŰŊЮ ŔŰЮ
ƚƨƓĲƖĦŸŰĬƨĦƣŔŰŊЮ ŰċŰŸƚƣƖŔƓЮ ƚŔŰŊũĲцƓőŸƣŸŰЮ ĬĲƣĲĦƣŸƖƚЯШ
ΞΜΞΜЯШыċŉƣĲƖƓƨũƚŔŰŊШŔŰШÉ ÉÂ?ƚь 

р 7ƖŔŊőƣЮ ƚŔŰŊũĲцƓőŸƣŸŰЮ ĲůŔƚƚŔŸŰЮ ŉƖŸůЮ ċЮ ]ĲéЮ ĦĲŰƣĲƖЮ ŔŰЮ
ĬŔċůŸŰĬЮƨŰĬĲƖЮċЮůŔĦƖŸŉċĤƖŔĦċƣĲĬЮƚŸũŔĬЮŔůůĲƖƚŔŸŰЮũĲŰƚЮ
ċƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЯШΞΜΞΟЯШы]ĲéрĦĲŰƣĲƖШÉÂÉь 

р ?ĲƣĲĦƣŔŸŰЮ ŸŉЮ ƨũƣƖċцƽĲċťЮ ũċƚĲƖЮ ƓƨũƚĲƚЮ ĤǃЮ ŉƖĲĲцƖƨŰŰŔŰŊЮ
ƚŔŰŊũĲцƓőŸƣŸŰЮĬĲƣĲĦƣŸƖƚжЮ~ŸĬĲũŔŰŊЮĬĲċĬЮƣŔůĲЮċŰĬЮĬċƖťЮ
ĦŸƨŰƣƚЮĲǭĲĦƣƚЯШΞΜΞΝЯШыÉÂ ?ƚаШĬĲċĬШƣŔůĲШѼШ?9Åь 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

 
р ċĤƚŸũƨƣĲЯШƣƖċĦĲċĤũĲШĬĲƣĲĦƣŔŸŰШĲǭŔĦŔĲŰĦǃШċƣШċШ
ůĲċƚƨƖĲůĲŰƣШƨŰĦĲƖƣċŔŰƣǃШŸŉШӃШΝӖШċƚШƽĲũũШċƚШŔŰШƣĲƖůƚШŸŉШ
ĬĲċĬШƣŔůĲШċŰĬШƓŸũċƖŔǍċƣŔŸŰШĬĲƓĲŰĬĲŰĦĲЮШ 

р ĦőċƖċĦƣĲƖŔǍċƣŔŸŰШŸŉШŰĲƽШƚŔŰŊũĲрƓőŸƣŸŰШĬĲƣĲĦƣŸƖƚ 
р ĦőċƖċĦƣĲƖŔǍċƣŔŸŰШŸŉШťĲǃШƓċƖċůĲƣĲƖƚШƚƨĦőШċƚШƚŔŰŊũĲр
ƓőŸƣŸŰШƓƨƖŔƣǃЯШƚƓĲĦƣƖċũШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШƓőŸƣŸŰШǰƨǂШŉŸƖШ
ƻċƖŔŸƨƚШƚŔŰŊũĲШƓőŸƣŸŰШƚŸƨƖĦĲƚШċƣШĦƖǃŸŊĲŰŔĦШċŰĬШƖŸŸůШ
ƣĲůƓĲƖċƣƨƖĲЮШ 

р ƓƖŸƻŔĬĲШċШƣŸůŸŊƖċƓőŔĦШƖĲĦŸŰƚƣƖƨĦƣŔŸŰШŸŉШŰŸŰр
ĬĲŊĲŰĲƖċƣĲШĲŰƣċŰŊũĲĬШƓőŸƣŸŰƚШċŰĬШŸĤƣċŔŰШċШǯĬĲũŔƣǃШ
ƻċũƨĲЮ  
 

§ƨƣũŸŸť 
 

р ůĲƣƖŸũŸŊǃШŉŸƖШĲŰƣċŰŊũĲĬШƓőŸƣŸŰШƓċŔƖШƚŸƨƖĦĲƚ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
р ĦŸůƓŸŰĲŰƣШĦőċƖċĦƣĲƖŔǍċƣŔŸŰШŉŸƖШÄu? 
р ĬĲƻŔĦĲШĦőċƖċĦƣĲƖŔǍċƣŔŸŰШċƣШÄu?рƣĲƚƣĤĲĬƚ 

 
 

 

 

 

https://www.squad-germany.de/testbeds/
https://opg.optica.org/optica/fulltext.cfm?uri=optica-4-1-71&id=357060
https://opg.optica.org/optica/fulltext.cfm?uri=optica-4-1-71&id=357060
https://opg.optica.org/optica/fulltext.cfm?uri=optica-4-1-71&id=357060
https://iopscience.iop.org/article/10.1088/1681-7575/ad615e
https://iopscience.iop.org/article/10.1088/1681-7575/ad615e
https://opg.optica.org/oe/fulltext.cfm?uri=oe-29-15-23500&id=453180
https://opg.optica.org/oe/fulltext.cfm?uri=oe-29-15-23500&id=453180
https://opg.optica.org/oe/fulltext.cfm?uri=oe-29-15-23500&id=453180
https://epjquantumtechnology.springeropen.com/articles/10.1140/epjqt/s40507-020-00089-1
https://epjquantumtechnology.springeropen.com/articles/10.1140/epjqt/s40507-020-00089-1
https://epjquantumtechnology.springeropen.com/articles/10.1140/epjqt/s40507-020-00089-1
https://epjquantumtechnology.springeropen.com/articles/10.1140/epjqt/s40507-020-00089-1
https://epjquantumtechnology.springeropen.com/articles/10.1140/epjqt/s40507-020-00089-1
https://pubs.aip.org/aip/jap/article/133/19/193102/2890950/Bright-single-photon-emission-from-a-GeV-center-in
https://pubs.aip.org/aip/jap/article/133/19/193102/2890950/Bright-single-photon-emission-from-a-GeV-center-in
https://pubs.aip.org/aip/jap/article/133/19/193102/2890950/Bright-single-photon-emission-from-a-GeV-center-in
https://pubs.aip.org/aip/apl/article/118/17/174002/1062354/Detection-of-ultra-weak-laser-pulses-by-free
https://pubs.aip.org/aip/apl/article/118/17/174002/1062354/Detection-of-ultra-weak-laser-pulses-by-free
https://pubs.aip.org/aip/apl/article/118/17/174002/1062354/Detection-of-ultra-weak-laser-pulses-by-free
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[ŔŊЮШΝаШÉÂ ?Ш9ċũŔĤƖċƣŔŸŰ 

 

 

 

 

[ŔŊЮШΞаШÉ ÉÂ? 

 

https://www.squad-germany.de/testbeds/
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ÂÑ7ќƚШ9ċũŔĤƖċƣŔŸŰШċŰĬШ~ĲċƚƨƖĲůĲŰƣШ9ċƓċĤŔũŔƣŔĲƚШŉŸƖШÄu?ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΠΦ 
 

 

 

[ŔŊЮШΟаШ ƣƣĲŰƨċƣĲĬШxċƚĲƖ 

 

 

 

 

 

[ŔŊЮШΠаШÉŔŰŊũĲрÂőŸƣŸŰрÉŸƨƖĦĲ 

 

 

 

 

https://www.squad-germany.de/testbeds/
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[ŔŊЮШΡаШÄƨċŰƣƨůШÉƣċƣĲШÑŸůŸŊƖċƓőǃ 

 

 

 

 

 

 

[ŔŊЮШΣаШÂőŸƣŸĬŔŸĬĲ 

 

 

https://www.squad-germany.de/testbeds/
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ÄƨċŰƣƨůШ ĲƣƽŸƖťШċƣШƣőĲШÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШŸŉШ~ƨŰŔĦőШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΝ 
 

ΝΤЮ ÄƨċŰƣƨůШ ĲƣƽŸƖťШċƣШƣőĲШÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШŸŉШ
~ƨŰŔĦő 

 

Äƨċ ÑÖ~Ш ŔƚШ ƣĲƚƣŔŰŊШ ƕƨċŰƣƨůШ ĦŸůůƨŰŔĦċƣŔŸŰШ ŸŉШ ĬŔǭĲƖĲŰƣШ ƕƨċŰƣƨůШ ƚǃƚƣĲůƚЮШ ìŔƣőШ ƣőĲШ
ƓŸũċƖŔǍċƣŔŸŰрĦŸůƓĲŰƚċƣĲĬШċŰĬШƣŔůĲрƚǃŰĦőƖŸŰŔǍĲĬШǯĤĲƖШũŔŰťƚШŉƖŸůШΤΥΜШрШΝΣΜΜШŰůШŔƣШƽŔũũШĤĲШ
ƓŸƚƚŔĤũĲШƣŸШŰĲƣƽŸƖťШƕƨċŰƣƨůШĬŸƣƚЯШƣƖċƓƓĲĬШŔŸŰƚШċŰĬШŰĲƨƣƖċũШċƣŸůƚЯШƖċƖĲрĲċƖƣőШŔŸŰШĬŸƓĲĬШĦƖǃƚƣċũƚЯШ
ĲƣĦЮШÑőĲШŔĬĲċШŔƚШƣŸШƖĲċũũǃШĬĲůŸŰƚƣƖċƣĲШƕƨċŰƣƨůШĦŸůůƨŰŔĦċƣŔŸŰШƖċƣőĲƖШƣőċŰШċШƣƖƨƚƣĲĬрŰŸĬĲШÄu?Ш
ƣĲƚƣĤĲĬШыċƚШőċƚШĤĲĲŰШĬĲůŸŰƚƣƖċƣĲĬШċƖŸƨŰĬШƣőĲШƽŸƖũĬШĤĲŉŸƖĲьЮ 

 

 

[ŔŊЮШΝШ ŰШŔũũƨƚƣƖċƣŔŸŰШŸŉШÄƨċ ÑÖ~ШxŔŰťƚШċŰĬШxŸĦċƣŔŸŰƚ 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÄƨċŰƣƨůШ ĲƣƽŸƖťШċƣШƣőĲШÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШŸŉШ~ƨŰŔĦő 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÑÖ~ЯШÅĲƚĲċƖĦőШ]ƖŸƨƓШŉŸƖШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
ÉǃƚƣĲůƚШEŰŊЮ 

9ŸŰƣċĦƣШ ÂƖŸŉЮШ?ƖЮШÑŸĤŔċƚШéŸŊũЯШƣŸĤŔċƚЮƻŸŊũѻƣƨůЮĬĲ 

Éƣċƣƨƚ ƓũċŰŰĲĬ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÉƣċƖƣШÂŸŔŰƣ EŰĬШÂŸŔŰƣ xĲŰŊƣőШяťůѐ 
ΠΥЮΞΣΞΦΞΜΠΞΠΝΝΤΟΡЯШ
ΝΝЮΣΣΣΤΣΟΦΟΡΟΟΣΥΤΠ 

~ċǂШÂũċŰĦťШfŰƚƣŔƣƨƣĲШŸŉШ
ÄƨċŰƣƨůШ§ƓƣŔĦƚШы~ÂÄь ΝЮΞΦ 

https://www.squad-germany.de/testbeds/
mailto:tobias.vogl@tum.de


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÄƨċŰƣƨůШ ĲƣƽŸƖťШċƣШƣőĲШÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШŸŉШ~ƨŰŔĦőШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΞ 
 

 
ы7ŸũƣǍůċŰŰƚƣƖċơĲШΟЯШΥΡΤΠΥШ
]ċƖĦőŔŰŊШĤĲŔШ~ƬŰĦőĲŰь 

üĲŔƣxċĤ  
ΝЮΤΟ 

ìċũƣőĲƖр~ĲŔơŰĲƖрfŰƚƣŔƣƨƣШ
ыì~fь ΝЮΜΣ 

ÑÖ~рÂőǃƚŔĦƚ ΝЮΠΣ 
ÑÖ~Ш9ĲŰƣĲƖШŉŸƖШÄƨċŰƣƨůШ
EŰŊŔŰĲĲƖŔŰŊШыüÄEь ΝЮΞΞ 

ÑÖ~рìċũƣĲƖШÉĦőŸƣƣťǃШ
fŰƚƣŔƣƨƣĲШыìÉfь ΝЮΞ 

xĲŔĤŰŔǍШÅĲĦőĲŰǍĲŰƣƖƨůШ
ыxÅüь ΜЮΣΞ 

ÑÖ~р~f ΜЮΣΞ 
ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ĬċƖťШǯĤĲƖ 

xĲŰŊƣőШяťůѐ ΝΜЮΥШƣŸƣċũ 
xŸƚƚĲƚШяĬ7ѐ ũŸƚƚĲƚШĬĲƓĲŰĬШŸŰШƽċƻĲũĲŰŊƣő 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΤΥΜШŰůШтШΝΣΜΜШŰů 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ òĲƚ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

ƚŔŰŊũĲШƓőŸƣŸŰШƚŸƨƖĦĲƚШéfÉр fÅЯШÄu?ШƣƖċŰƚůŔƣƣĲƖоƖĲĦĲŔƻĲƖШċƣШ
ΥΡΠШċŰĬШΝΡΡΜШŰůбШÉŔШÉÂ ?ƚШċŰĬШÉ ÉÂ?ƚбШƣƖċƓƓĲĬШŔŸŰШċŰĬШ
ƕƨċŰƣƨůШĬŸƣШċŰĬШEƖĤŔƨůрĬŸƓĲĬШĦƖǃƚƣċũбШĦŸũŸƖШĦĲŰƣĲƖШ

ĲǂƓĲƖŔůĲŰƣƚ 
ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ  

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ 6G und Quantentechnologie: 

https://www.ce.cit.tum.de/lkn/research -and-
projects/6g-qt/  

¶ QCDE:  https://www.dfg.de/en/news/news -
topics/announcements-proposals/2021/info-
wissenschaft-21-02 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ ĲƣƽŸƖťƚаШ?ĲƚŔŊŰШċŰĬШ
ÉŔůƨũċƣŔŸŰЯШΞΜΞΝ 

¶ [ŸƨŰĬċƣŔŸŰƚШŸŉШfŰр ĲƣƽŸƖťШÄƨċŰƣƨůШ9ŸůƓƨƣŔŰŊШŉŸƖШ
[ƨƣƨƖĲШ9ŸůůƨŰŔĦċƣŔŸŰШ ĲƣƽŸƖťƚЯШΞΜΞΠ 

 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 
 

¶ ƓũċŰŰŔŰŊШƓőċƚĲ 
 

https://www.squad-germany.de/testbeds/
https://www.ce.cit.tum.de/lkn/research-and-projects/6g-qt/
https://www.ce.cit.tum.de/lkn/research-and-projects/6g-qt/
https://portal.fis.tum.de/en/publications/quantum-communication-networks-design-and-simulation?utm
https://portal.fis.tum.de/en/publications/quantum-communication-networks-design-and-simulation?utm
https://portal.fis.tum.de/en/publications/foundations-of-in-network-quantum-computing-for-future-communicat?utm
https://portal.fis.tum.de/en/publications/foundations-of-in-network-quantum-computing-for-future-communicat?utm


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÄƨċŰƣƨůШ ĲƣƽŸƖťШċƣШƣőĲШÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШŸŉШ~ƨŰŔĦőШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΟ 
 

§ƨƣũŸŸť 

 
¶ deployment and commissioning. 
¶ demonstration of QKD and quantum communication 

between various quantum systems. 
¶ hybrid quantum nodes based on different platforms 

 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ  
 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

ÖƓĬċƣĲƚШƽŔũũШĤĲШƓŸƚƣĲĬШőĲƖĲаШ
őƣƣƓƚаооƽƽƽЮĦĲЮĦŔƣЮƣƨůЮĬĲоƕĦƚоƖĲƚĲċƖĦőоƕƨċŰƣƨůо 

 

 

 

 

https://www.squad-germany.de/testbeds/
https://www.ce.cit.tum.de/qcs/research/quantum/


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΠ 
 

ΝΥЮ ÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬрШ
~ĲƣƖŸƓŸũŔƣċŰĲШÄƨċŰƣĲŰƻĲƖĤŔŰĬƨŰŊ 

 

ÑƽŸШƚŔůƓũĲǂШĬċƖťШǯĤĲƖƚШыΝΤЮΦШťůШĲċĦőьШŉŸƖШƕƨċŰƣƨůШĦőċŰŰĲũƚЮШxŸĦċũШƨŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣШǯĤĲƖШ
ŰĲƣƽŸƖťШƣŸШĦŸŰŰĲĦƣШƣŸШ?ĲƨƣƚĦőĲШÑĲũĲťŸůЮШ§ŰĲШĬƨƓũĲǂШ?ì?~ШǯĤĲƖШũŔŰťШŉŸƖШĦŸŰƻĲŰƣŔŸŰċũШ?ì?~Ш
ĬċƣċоƓƖŸƣŸĦŸũШĦőċŰŰĲũƚШыΝΤЮΦШťůШŸŉШƚƣċŰĬċƖĬШƚŔŰŊũĲШůŸĬĲШǯĤĲƖƚШрШÉÉ~[ьЮ 

 

 

[ŔŊЮШΝШ ŰШŔũũƨƚƣƖċƣŔŸŰШŸŉШÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШ[ŔĤĲƖШxŔŰťƚШѼШxŸĦċƣŔŸŰЮШ
[ŔŊƨƖĲШƖĲƓƖŸĬƨĦĲĬШŉƖŸůШыċũũШƖŔŊőƣƚШƖĲƚĲƖƻĲĬьаШÉƣƖŸĤĲũШÑЮШĲƣШċũЮЯШ§ƓƣЮШÄƨċŰƣƨůШΞЯШΞΤΠШыΞΜΞΠьЮШ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬ р
~ĲƣƖŸƓŸũŔƣċŰĲШÄƨċŰƣĲŰƻĲƖĤŔŰĬƨŰŊ 

ÉƣċƖƣШÂŸŔŰƣ ÖŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣЯШÉƣƨƣƣŊċƖƣ 
EŰĬШƓŸŔŰƣ ?ĲƨƣƚĦőĲШÑĲũĲťŸůШ ]ЯШÉƣƨƣƣŊċƖƣ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ?ĲƨƣƚĦőĲШÑĲũĲťŸůЯШÑрxċĤƚШÅĲƚĲċƖĦőШÑĲƚƣШ ĲƣƽŸƖťШŉŸƖШ
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰЯШÖŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣ 

9ŸŰƣċĦƣШ 

?ƖЮрfŰŊЮШÅċũŉрÂĲƣĲƖШ7ƖċƨŰЯШƖċũŉрƓĲƣĲƖЮĤƖċƨŰѻƣрŸŰũŔŰĲЮĬĲ 
?ƖЮШ~ċƖĦШ]ĲŔƣǍЯШůċƖĦЮŊĲŔƣǍѻƣĲũĲťŸůЮĬĲ 

ÂƖŸŉЮШÂĲƣĲƖШ~ŔĦőũĲƖЯШƓЮůŔĦőũĲƖѻŔőŉŊЮƨŰŔрƚƣƨƣƣŊċƖƣЮĬĲ 
?ƖЮШÉŔůŸŰĲШÂŸƖƣċũƨƓŔЯШƚЮƓŸƖƣċũƨƓŔѻŔőŉŊЮƨŰŔрƚƣƨƣƣŊċƖƣЮĬĲ 
§ũŔƻĲƖШcŸũƚĦőťĲЯШŸũŔƻĲƖЮőŸũƚĦőťĲѻƣĲũĲťŸůЮĬĲ 

Éƣċƣƨƚ sŸŔŰƣШĬĲĦŔƚŔŸŰƚШĤǃШÖŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣШċŰĬШ?ĲƨƣƚĦőĲШ
ÑĲũĲťŸů 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΝΤЮΦ 

https://www.squad-germany.de/testbeds/
https://opg.optica.org/abstract.cfm?URI=opticaq-2-4-274
mailto:ralf-peter.braun@t-online.de
mailto:marc.geitz@telekom.de
mailto:p.michler@ihfg.uni-stuttgart.de
mailto:s.portalupi@ihfg.uni-stuttgart.de


xċƚƣШƨƓĬċƣĲĬаШΝΡЮΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΡ 
 

xŸƚƚĲƚШяĬ7ѐ ?ĲƓĲŰĬƚШƚƣƖŸŰŊũǃШŸŰШƣőĲШƨƚĲĬШŸƓƣŔĦċũШƽċƻĲũĲŰŊƣőƚЯШċŰĬШŸŰШ
ƣőĲШũŸĦċũШĦċůƓƨƚШĦŸŰǯŊƨƖċƣŔŸŰ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

ÅĲũċƣĲĬШƣŸШƣőĲШƚƣċŰĬċƖĬШÉÉ~[ЯШŔŰĦũƨĬŔŰŊШ§рЯШEрЯШÉрЯШ9рЯШxрЯШ
ċŰĬШÖр7ċŰĬƚ 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚƣċŰĬċƖĬШƚŔŰŊũĲШůŸĬĲШǯĤĲƖШыÉÉ~[ЯШÉ~ь 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ

fŰŉƖċƚƣƖƨĦƣƨƖĲШ 
ÑƖŔŊŊĲƖĲĬШƕƨċŰƣƨůШĬŸƣШƚŸƨƖĦĲƚШŸŉШƚŔŰŊũĲШċŰĬШĲŰƣċŰŊũĲĬШ

ƓőŸƣŸŰШƓċŔƖƚШċƣШƣĲũĲĦŸůШƽċƻĲũĲŰŊƣőЮ 
ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ÂċƖƣŔċũũǃШċƻċŔũċĤũĲШƣőƖŸƨŊőШÖŰŔƻĲƖƚŔƣǃШŸŉШÉƣƨƣƣŊċƖƣШċŰĬШ 
~ċǃĤĲШƓŸƚƚŔĤũĲШĤƨƣШŰŸƣШŊƨċƖċŰƣĲĲĬШŉŸƖШ?ĲƨƣƚĦőĲШÑĲũĲťŸůШ

ǯĤĲƖШũŔŰťƚШċŰĬШĦŸрũŸĦċƣŔŸŰ 
 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰ 

 

 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 

¶ QR.N: https://www.forschung-it-sicherheit-
kommunikationssysteme.de/projekte/quantenrepeater-
net-qr.n 

¶ QR.X: https://quantenrepeater.link/ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ §ƨƖШÑрxċĤƚШÅĲƚĲċƖĦőШÑĲƚƣШ ĲƣƽŸƖťШċƚШċŰШEŰċĤũĲƖШŉŸƖШ
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰ 

¶ ÄƨċŰƣƨůШƖĲƓĲċƣĲƖƚШŉŸƖШƚĲĦƨƖĲШĦŸůůƨŰŔĦċƣŔŸŰЯШ
ΜΝЮΞΜΞΡ 

¶ cŔŊőрǯĬĲũŔƣǃШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣƖŔŊŊĲƖĲĬШƓŸũċƖŔǍċƣŔŸŰр
ĲŰƣċŰŊũĲĬШƣĲũĲĦŸůШƓőŸƣŸŰƚШƻŔċШċШΟΣťůШŔŰƣƖċрĦŔƣǃШǯĤĲƖШ
ŰĲƣƽŸƖťЯШΜΦЮΞΜΞΠ 

 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 
 
?ĲůŸŰƚƣƖċƣĲĬШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĲŰƣċŰŊũĲĬШƓőŸƣŸŰƚШŉƖŸůШ
ƚĲůŔĦŸŰĬƨĦƣŸƖШƕƨċŰƣƨůШĬŸƣƚЮ 

§ƨƣũŸŸť  
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

 
ÂĲƖŉŸƖůШƕƨċŰƣƨůШĦƖǃƓƣŸŊƖċƓőǃШċŰĬШƕƨċŰƣƨůШ
ĦŸůůƨŰŔĦċƣŔŸŰШƣċƚťƚШċũŸŰŊШċШĬĲƓũŸǃĲĬШŰĲƣƽŸƖť 

 
 

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

https://www.squad-germany.de/testbeds/
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https://www.linkedin.com/pulse/our-t-labs-research-test-network-enabler-quantum-am6he
https://www.uni-stuttgart.de/en/university/news/all/Quantum-repeaters-for-secure-communication/
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őƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÉƣƨƣƣŊċƖƣШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΣ 
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xċƚƣШƨƓĬċƣĲĬаШΜΞЮΝΜЮΞΜΞΡШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΤ 
 

ΝΦЮ ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬ 
 

ÑőŔƚШ ũċĤШ ċƣШ ÑĲĦőŰŔĦċũШ ÖŰŔƻĲƖƚŔƣǃШ ŸŉШ 7ĲƖũŔŰШ ŉŸĦƨƚĲƚШ ŸŰШ ƣőĲШ ĲǂƓĲƖŔůĲŰƣċũШ
ŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚŔŰŊũĲрƓőŸƣŸŰШĤċƚĲĬШƕƨċŰƣƨůШĦƖǃƓƣŸŊƖċƓőŔĦШƓƖŸƣŸĦŸũƚЮШÑőĲШ
ƨƣŔũŔǍĲĬШũŔŊőƣШƚŸƨƖĦĲƚШċƖĲШĤċƚĲĬШŸŰШƚĲůŔĦŸŰĬƨĦƣŸƖШůċƣĲƖŔċũƚЯШŰċůĲũǃШĲƓŔƣċǂŔċũШ
ƕƨċŰƣƨůШĬŸƣƚШыÄ?ƚьШŸƖШƣƽŸрĬŔůĲŰƚŔŸŰċũШůċƣĲƖŔċũƚШƚƨĦőШċƚШőĲǂċŊŸŰċũШĤŸƖŸŰШ

ŰŔƣƖŔĬĲШыő7 ьШŸƖШƣƖċŰƚŔƣŔŸŰШůĲƣċũШĬŔĦőċũĦŸŊĲŰŔĬĲƚШыÑ~?9ƚьЮШÑőŔƚШƖĲƚƨũƣƚШŔŰШċШĤƖŸċĬШĲǂċůŔŰĲĬШ
ƽċƻĲũĲŰŊƣőШƖċŰŊĲШŉƖŸůШċƖŸƨŰĬШΤΜΜрΥΜΜŰůШыÑ~?9ƚЯШő7 ЯШÄ?ƚьЯШŸƻĲƖШΦΜΜрΦΡΜŰůШыÄ?ƚьШƨƓШƣŸШƣőĲШ
ƣĲũĲĦŸůůƨŰŔĦċƣŔŸŰШ§рШċŰĬШ9рШ7ċŰĬШыÄ?ƚьЮШÑƽŸШŸƓƣŔĦċũШũŔŰťƚШĤĲƣƽĲĲŰШĤƨŔũĬŔŰŊƚШċƣШĦċůƓƨƚШ
9őċƖũŸƣƣĲŰĤƨƖŊШŸŉШÑÖШ7ĲƖũŔŰШĦċŰШƚĲƖƻĲШċƚШƕƨċŰƣƨůШĦőċŰŰĲũƚЯШċШŉƖĲĲрƚƓċĦĲШŸƓƣŔĦċũШũŔŰťШы[É§ьШƻŔċШ
ƣĲũĲƚĦŸƓĲƚШŉŸƖШƚőŸƖƣШƽċƻĲũĲŰŊƣőƚШċŰĬШċШĬċƖťШǯĤĲƖШŸƓƣŔĦċũШũŔŰťШŉŸƖШƣĲũĲĦŸůШƽċƻĲũĲŰŊƣőƚЮ 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬ 
ÉƣċƖƣШÂŸŔŰƣ EƨŊĲŰĲШìŔĲŊŰĲƖШ]ĲĤęƨĬĲЯШÑÖШ7ĲƖũŔŰ 

EŰĬШƓŸŔŰƣ 
ÑÖШ7ĲƖũŔŰрcċƨƓƣŊĲĤęƨĬĲ 

ΡΞ҄ΟΜѣΠΟЮΤѢ ШΝΟ҄ΝΦѣΟΞЮΥѢEШŉŸƖШǯĤĲƖШũŔŰť 
ΡΞ҄ΟΜѣΠΞЮΦѢ ШΝΟ҄ΝΦѣΟΤЮΜѢEШŉŸƖШŉƖĲĲШƚƓċĦĲШŸƓƣŔĦċũШы[É§ьШũŔŰťШ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ 

 
ÑĲĦőŰŔĦċũШÖŰŔƻĲƖƚŔƣǃШыÑÖьШŸŉШ7ĲƖũŔŰШċŰĬШÖŰŔƻĲƖƚŔƣǃШŸŉШ
~ƬŰƚƣĲƖ 
 

9ŸŰƣċĦƣШ 
Ш 

ÑŸĤŔċƚШcĲŔŰĬĲũаШƣŸĤŔċƚЮőĲŔŰĬĲũѻƨŰŔрůƨĲŰƚƣĲƖЮĬĲ 
 

Éƣċƣƨƚ ċĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ǯĤĲƖШҼШ[É§ 

xĲŰŊƣőШяťůѐ ΟЮΦШŉŸƖШǯĤĲƖ 
ΜЮΠШŉŸƖШ[É§ 

xŸƚƚĲƚШяĬ7ѐ ΜЮΥШтШΝЮΡШŉŸƖШǯĤĲƖ 
ӈΝЮΡШŉŸƖШ[É§ 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

§рĤċŰĬШыΝΟΝΜШŰůьШƣŸШ9рĤċŰĬШыΝΡΡΜШŰůьШŉŸƖШǯĤĲƖ 
ΤΥΜШƣŸШΦΡΜШŰůШŉŸƖШ[É§ 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ƚŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ƨŰĬĲƖŊƖŸƨŰĬШŉŸƖШǯĤĲƖ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ р 

[ŔĤĲƖШxŔŰťШŔŰŉƖċƚƣƖƨĦƣƨƖĲ ?ĲĬŔĦċƣĲĬШÉĲƖƻĲƖрÅċĦťШыΞΞШcEь 
[ŔĤĲƖШÉƓũŔĦĲр7ŸǂШыΠǂШEΞΜΜΜШĦŸŰŰĲĦƣŸƖƚЯШΝǂШ?ƨƓũĲǂь 

[É§рxŔŰťШŔŰŉƖċƚƣƖƨĦƣƨƖĲ 

 
¶ ƏШΡΜШůůШĦũĲċƖШċƓĲƖƣƨƖĲЯШƏШĤĲċůШΞΡůů 
¶ ĦƣŔƻĲШũċƚĲƖШĤĲċůШƣƖċĦťŔŰŊШƚǃƚƣĲůШы~Å9ШƚǃƚƣĲůƚь 
¶ ĦƣŔƻĲũǃШĦŸŰƣƖŸũũĲĬШƖĲũċǃШůŔƖƖŸƖ 

 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаΝΡЮΜΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΥ 
 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

9ŸůƓŸŰĲŰƣƚа 

ÄƨċŰƣƨůШũŔŊőƣШƚŸƨƖĦĲƚ ¶ ƚŔŰŊũĲрƓőŸƣŸŰШƚŸƨƖĦĲƚШĤċƚĲĬШŸŰШĲƓŔƣċǂŔċũШƕƨċŰƣƨůШ
ĬŸƣƚШċŰĬШΞ?рÑ~?9ƚ 

?ĲƣĲĦƣŔŸŰШƚǃƚƣĲůƚ 

¶ ΝΞрĦőċŰŰĲũШƚƨƓĲƖĦŸŰĬƨĦƣŔŰŊШƚŔŰŊũĲрƓőŸƣŸŰШ
ĬĲƣĲĦƣŔŸŰШƚǃƚƣĲůЯШΠǂШΤΥΜШŰůЯШΠǂШΥΡΜШŰůЯШΠǂШ§ро9р
ĤċŰĬ 

¶ ΠрĦőċŰŰĲũШÉÂ9~ƚЯШΠΜΜрΝΜΜΜŰů 

Äu?Ш?ĲƣĲĦƣŔŸŰШůŸĬƨũĲƚ 
ÂċƚƚŔƻĲШĦőŸŔĦĲШƓŸũċƖŔǍċƣŔŸŰШĬĲƣĲĦƣŔŸŰШůŸĬƨũĲƚШы7§7ьа 
¶ ~ƨũƣŔůŸĬĲаШΤΜΜрΥΜΜŰů 
¶ ÉŔŰŊũĲůŸĬĲаШΥΡΜрΦΡΜŰůЯШΝΡΡΜŰů 

Äu?ШÉĲŰĬĲƖШůŸĬƨũĲƚ 

EũĲĦƣƖŸŸƓƣŔĦċũШůŸĬƨũċƣŸƖƚШыE§~ƚьШŉŸƖШċĦƣŔƻĲШƚƣċƣĲШ
ƓƖĲƓċƖċƣŔŸŰШы xf9Eьа 
ΤΜΜŰůЯШΤΥΜŰůЯШΦΜΜŰůЯШΝΟΜΜŰůЯШΝΡΡΜŰůШƽŔƣőШƨƓШƣŸШ]cǍШ
ĬƖŔƻŔŰŊШĲũĲĦƣƖŸŰŔĦƚ 

9ƖǃŸƚƣċƣ 
~ŸĤŔũĲШĦƖǃŸƚƣċƣШƚǃƚƣĲůƚШƽŔƣőШĤċƚĲШƣĲůƓĲƖċƣƨƖĲƚШŸŉШΞЮΥ uШ
ы ƣƣŸĦƨĤĲШċƣƣŸ9~9ьШċŰĬШΞΤ uШыÉƣŔƖũŔŰŊШ9ƖǃŸĦŸŸũĲƖШĤǃШ
9ƖǃŸÑĲũь 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ 

ĦĦĲƚƚШċƻċŔũċĤũĲШƨƓŸŰШƖĲƕƨĲƚƣШċŰĬШċŉƣĲƖШĦŸũũċĤŸƖċƣŔŸŰШ
ċŊƖĲĲůĲŰƣ 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

 
¶ TubLAN Q.0: https://www.forschung -it-sicherheit-

kommunikationssysteme.de/projekte/tublan -q.0 
¶ 9§~Âc§ÅÑаШőƣƣƓƚаооƽƽƽЮŉŸƖƚĦőƨŰŊрŔƣрƚŔĦőĲƖőĲŔƣр
ťŸůůƨŰŔťċƣŔŸŰƚƚǃƚƣĲůĲЮĬĲоƓƖŸŢĲťƣĲоĦŸůƓőŸƖƣ 
 

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

 
¶ ĤőƁƖƚŔĦőĲƖĲƚШÄƨċŰƣĲŰŰĲƣǍƽĲƖťШċŰШĬĲƖШÑÖШ7ĲƖũŔŰ 
¶ 7ĲƖũŔŰШĲƖőęũƣШĲŔŰШċĤőƁƖƚŔĦőĲƖĲƚШÄƨċŰƣĲŰŰĲƣǍƽĲƖťЯШ
ΞΜΞΟ 

 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

¶ ШÉƣċĤũĲШŸƓĲƖċƣŔŸŰШŸŉШ[É§рũŔŰťШƽŔƣőШӈΤΜӖШċƻŊЮШ
ƣƖċŰƚůŔƚƚŔŸŰ 

¶ ~ŸĤŔũĲШŸƓĲƖċƣŔŸŰШŸŉШǯĤĲƖрƓŔŊƣċŔũĲĬШÄ?рƚċůƓũĲШƽŔƣőШ
őŔŊőШůƨũƣŔрƓőŸƣŸŰрƚƨƓƓƖĲƚƚŔŸŰШӃΝӖ 

§ƨƣũŸŸť 

¶ trusted multi -node QKD network based on 
deterministic (sub-Poissonian statistics) quantum 
light sources,  

¶ BB84-/MDI-QKD links 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 
¶ ǯĲũĬрĲǂƓĲƖŔůĲŰƣƚШŸŉШƕƨċŰƣƨůШťĲǃШĬŔƚƣƖŔĤƨƣŔŸŰШыÄu?Ш
ċŰĬШĤĲǃŸŰĬь 

¶ ĤĲŰĦőůċƖťŔŰŊШŸŉШĦŸůƓŸŰĲŰƣƚШŉŸƖШÄu?Ш 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ  

 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаΝΡЮΜΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΡΦ 
 

Ҽ 

[ŔŊЮΝаШxŔŰťШũŸĦċƣŔŸŰƚШŸŰШĦċůƓƨƚШ9őċƖũŸƣƣĲŰĤƨƖŊШŸŉШÑÖШ7ĲƖũŔŰ 

 

[ŔŊЮШΞаШ~ŸĤŔũĲШΠuрĦƖǃŸƚƣċƣШ ƣƣŸĦƨĤĲ9~9ШƽŔƣőШůŸƨŰƣĲĬШǯĤĲƖрƓŔŊƣċŔũĲĬШÄ?рƚċůƓũĲ 

 

[ŔŊЮШΟаШÉƓĲĦƣƖƨůШƨŰĬĲƖШƓƨũƚĲĬШĲǂĦŔƣċƣŔŸŰШċŰĬШƚĲĦŸŰĬШŸƖĬĲƖШċƨƣŸĦŸƖƖĲũċƣŔŸŰШŸŉШƣőĲШĬĲƻŔĦĲШƚőŸƽŰШ
ŔŰШ[ŔŊЮΞЯШƽŔƣőШċŰШĲǂĦĲũũĲŰƣШůƨũƣŔрƓőŸƣŸŰШƚƨƓƓƖĲƚƚŔŸŰШŸŉШŊыΞьыΜь Ӏ ΜЮΡΝӖЮ 

https://www.squad-germany.de/testbeds/


xċƚƣШƨƓĬċƣĲĬаΝΡЮΜΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÑÖШ7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΜ 
 

 

[ŔŊЮШΠаШ§ƓƣŔĦċũШƚĲƣƨƓШŉŸƖШƣőĲШƚƣċĤŔũŔǍċƣŔŸŰШŸŉШƣőĲШ[É§ШũŔŰť 

 

[ŔŊЮШΡаШƓŸƚŔƣŔŸŰċũШĬċƣċШŸŉШĤĲċĦŸŰШũċƚĲƖШƽŔƣőШċŰĬШƽŔƣőŸƨƣШċĦƣŔƻĲШƚƣċĤŔũŔǍċƣŔŸŰ 
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xċƚƣШƨƓĬċƣĲĬаΝΡЮΜΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũůШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΝ 
 

ΞΜЮ ÑĲƚƣĤĲĬШ7ƨŰĬĲƚĬƖƨĦťĲƖĲŔрÑрxċĤƚ 
 

ÑőĲШ7ƨŰĬĲƚĬƖƨĦťĲƖĲŔШÄu?рÑĲƚƣĤĲĬШŔƚШũŸĦċƣĲĬШŔŰШ7ĲƖũŔŰШuƖĲƨǍĤĲƖŊШƽŔƣőШĦŸŰŰĲĦƣŔŸŰƚШƣŸШÑрxċĤƚШ
ы?ĲƨƣƚĦőĲШÑĲũĲťŸůШ ]ьЮШÑőŔƚШƽċǃЯШŔƣШŔƚШċũƚŸШĦŸŰŰĲĦƣĲĬШƣŸШƣőĲШј7ĲƖũŔŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
ÑĲƚƣĤĲĬШљЮШfŰƣĲƖŰċũШƣĲƚƣШŰĲƣƽŸƖťШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŔƚШƓƖŸƻŔĬĲĬШƣŸШĲƻċũƨċƣĲШĬŔǭĲƖĲŰƣШƨƚĲШĦċƚĲƚШ
ƚƓĲĦŔǯĦċũũǃШŉŸƖШuÅfÑfÉШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮШ ƓƓũŔĦċƣŔŸŰƚШĦċŰШĤĲШĲƚƣċĤũŔƚőĲĬШƣőƖŸƨŊőШ7ƨŰĬĲƚĬƖƨĦťĲƖĲŔШ
ƚƣċǭЮ 

 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ 7ƨŰĬĲƚĬƖƨĦťĲƖĲŔрÑрxċĤƚШÑĲƚƣĤĲĬ 
ÉƣċƖƣШÂŸŔŰƣ ÑȤxċĤƚШы?ĲƨƣƚĦőĲШÑĲũĲťŸůШ ]ьШрШ7ĲƖũŔŰ 
EŰĬШƓŸŔŰƣ 7ƨŰĬĲƚĬƖƨĦťĲƖĲŔШ]ůĤc 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÑȤxċĤƚШы?ĲƨƣƚĦőĲШÑĲũĲťŸůШ ]ьШрШ7ĲƖũŔŰЯШ7ƨŰĬĲƚĬƖƨĦťĲƖĲŔ 

9ŸŰƣċĦƣШ 
ÅŔĦőċƖĬШÉĦőŔũũŔŰŊЯШƖŔĦőċƖĬЮƚĦőŔũũŔŰŊѻĤĬƖЮĬĲ 

§ũŔƻĲƖШ~ƨƣőЯШŸũŔƻĲƖЮůƨƣőѻĤĬƖЮĬĲ 
§ũŔƻĲƖШcŸũƚĦőťĲЯШŸũŔƻĲƖЮőŸũƚĦőťĲѻƣĲũĲťŸůЮĬĲ 

Éƣċƣƨƚ ĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ [ŔĤĲƖ 
xĲŰŊƣőШяťůѐ Υ 
xŸƚƚĲƚШяĬ7ѐ р 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΝΡΡΜШŰů 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ÉŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ ÖŰĬĲƖŊƖŸƨŰĬ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 
ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ

fŰŉƖċƚƣƖƨĦƣƨƖĲШ р 

ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ ÑőŔƖĬрƓċƖƣǃШċĦĦĲƚƚШŔƚШƓŸƚƚŔĤũĲШƽŔƣőШƖĲƚƣƖŔĦƣŔŸŰƚ 

 

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ QuNET: https://qunet-initiative.de/ 
ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

őƣƣƓƚаооƽƽƽЮĤƨŰĬĲƚĬƖƨĦťĲƖĲŔЮĬĲоĬĲоŰĲƽƚƖŸŸůоŰĲƽƚоƕƨ
ċŰƣĲŰƚŔĦőĲƖĲрťŸůůƨŰŔťċƣŔŸŰрċƨŉрĤĲƖũŔŰƽĲŔƣĲůрŰĲƣǍƽĲƖť 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ Ш 
§ƨƣũŸŸť  

https://www.squad-germany.de/testbeds/
mailto:richard.schilling@bdr.de
mailto:oliver.muth@bdr.de
https://qunet-initiative.de/
https://www.bundesdruckerei.de/de/newsroom/news/quantensichere-kommunikation-auf-berlinweitem-netzwerk
https://www.bundesdruckerei.de/de/newsroom/news/quantensichere-kommunikation-auf-berlinweitem-netzwerk


xċƚƣШƨƓĬċƣĲĬаΝΡЮΜΠЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũůШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΞ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 
]ŸƻĲƖŰůĲŰƣċũШÖƚĲШŸŉШÄu?ШŉŸƖШƚĲĦƨƖĲШĦŸůůƨŰŔĦċƣŔŸŰЯШ
ƚƓĲĦŔǯĦШċƓƓũŔĦċƣŔŸŰƚШƚƨŔƣĲĬШŉŸƖШŊŸƻĲƖŰůĲŰƣċũШ
ƖĲƕƨŔƖĲůĲŰƣƚ 

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 
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xċƚƣШƨƓĬċƣĲĬаШΜΟЮΜΞЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũůШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΟ 
  

 

ΞΝЮ ÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũů 
 

ÑőĲШÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũů ĦƨƖƖĲŰƣũǃШĲŰċĤũĲƚШÄu?ШĤĲƣƽĲĲŰШĬŔǭĲƖĲŰƣШ?xÅШŉċĦŔũŔƣŔĲƚШ
ċŰĬШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШÖũůЮШÑőƖĲĲШǯĤĲƖрĤċƚĲĬШũŔŰťƚШċƖĲШĦƨƖƖĲŰƣũǃШċƻċŔũċĤũĲЯШĤƨƣШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШ
ŰƨůĤĲƖШŸŉШŰŸĬĲƚШŔƚШŉŸƖĲƚĲĲŰЮШÑőĲШŰĲƣƽŸƖťШůŔŊőƣШĤĲШĲǂƓċŰĬĲĬШƣŸШŸƣőĲƖШŉċĦŔũŔƣŔĲƚШƽŔƣőŔŰШƣőĲШÉĦŔĲŰĦĲШ
9ŔƣǃШċŰĬШƣőĲШ9ŔƣǃШŸŉШÖũůЮШ~ŸƖĲŸƻĲƖЯШƽĲШċŔůШċƣШƣĲƚƣŔŰŊШċŰĬШĬĲůŸŰƚƣƖċƣŔŰŊШĦċƓċĤŔũŔƣŔĲƚШŸŉШŉƨƣƨƖĲШ
ĲŰƣċŰŊũĲůĲŰƣрĤċƚĲĬШƕƨċŰƣƨůШŔŰŉŸƖůċƣŔŸŰШŰĲƣƽŸƖťƚШƽőŔĦőШĦŸŰƣċŔŰШĲЮŊЮШƕƨċŰƣƨůШůĲůŸƖŔĲƚШċŰĬШ
ƖĲƓĲċƣĲƖƚШċƚШċĬĬŔƣŔŸŰċũШĦŸůƓŸŰĲŰƣƚЮ 

 

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÄƨċŰƣƨůШfŰŉŸƖůċƣŔŸŰШ ĲƣƽŸƖťШÖũů 

9ŸŰƣċĦƣШ 

ÂƖŸŉЮШ?ƖЮШsŸċĦőŔůШ ŰťĲƖőŸũĬШыÖŰŔШÖũůьа 
ŢŸċĦőŔůЮċŰťĲƖőŸũĬѻƨŰŔрƨũůЮĬĲ 

?ƖЮШ~ċƣƣőŔċƚШüŔůůĲƖůċŰŰШы?xÅШрШÖũůьа 
~ċƣƣőŔċƚЮüŔůůĲƖůċŰŰѻĬũƖЮĬĲ 
?ƖЮШxċŔőŸШuċŔƚċШы?xÅШрШÖũůьа 
uċŔƚċЮxċŔőŸѻĬũƖЮĬĲ 

Éƣċƣƨƚ ĦƣŔƻĲ 
 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÉƣċƖƣШÂŸŔŰƣ EŰĬШÂŸŔŰƣ 
xĲŰŊƣőШ
яťůѐ 

xŸƚƚĲƚШ
яĬ7ѐ 

ÉƨƓƓŸƖƣĲĬШ
ìċƻĲũĲŰŊƣőƚШ
яŰůѐ 

ÑǃƓĲШŸŉШ
?ĲƓũŸǃůĲŰƣ 

ÖŰŔШÖũů 

?xÅШfŰƚƣŔƣƨƣĲШŸŉШ
ÄƨċŰƣƨůШ

ÑĲĦőŰŸũŸŊŔĲƚШрШ
Öũů 

ΞǂШΞЯΡ ΡШыŔŰШ
ũŸŸƓь ΝΟΝΜЯШΝΡΡΜ ÖŰĬĲƖŊƖŸƨŰĬ 

?xÅШfŰƚƣŔƣƨƣĲШŸŉШ
ÄƨċŰƣƨůШ

ÑĲĦőŰŸũŸŊŔĲƚШрШ
Öũů 

?xÅШfŰƚƣŔƣƨƣĲШŸŉШ
ÄƨċŰƣƨůШ

ÑĲĦőŰŸũŸŊŔĲƚШрШ
Öũů 

Ν Ξ ΝΟΝΜЯШΝΡΡΜ fŰрőŸƨƚĲШШ
ы9ŸůĤŔŰĲĬь 

ÂŸũċƖŔǍċƣŔŸŰШ
ÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 

ÑǃƓĲШŸŉШ
ÑƖċŰƚůŔƚƚŔŸŰ ?ċƖťШǯĤĲƖ 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ÉŔŰŊũĲШůŸĬĲ 
ÄƨċŰƣƨůШ

9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

[ƖŸůрũċĤрĤċĦťрƣŸрũċĤШĬĲƓũŸǃĲĬШĬċƖťШǯĤĲƖШŰĲƣƽŸƖťЮШ ÅƨŰŰŔŰŊШƽŔƣőŔŰШƣőĲШ
ƚċůĲШǯĤĲƖШƓċƣĦőǯĲũĬƚШŰĲǂƣШƣŸШŸƓƣŔĦċũШǯĤĲƖШŔŰƣĲƖŰĲƣШċƣШƣőĲШĦċůƓƨƚЮ 

ƻċŔũċĤũĲШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ
ŉŸƖШĲǂƣĲƖŰċũШ
ÂċƖƣŔĲƚ 

ÖƓŸŰШыƖĲċƚŸŰċĤũĲьШƖĲƕƨĲƚƣ 

https://www.squad-germany.de/testbeds/
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9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ ¶ ÄрfÅE  
¶ ШÅŸ]ũŸÄƨċ  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

¶ Abhörsichere Kommunikation dank 

Quantenverschlüsselung|Erfolgreicher Startschuss für 

Teststrecke auf dem Oberen Eselsberg - Universität 

Ulm 

¶ Quantenverschlüsselung: Abhörsichere 

Kommunikation startet in Ulm | Regio TV 

¶ Start für abhörsichere Quantenkommunikation in 

Ulm 

¶ Quanten, Space und Einstein ï das DLR beim 

Quantenfestival in Ulm 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

¶ нтΦлмΦнлнрΦ vǳŀƴǘǳƳπǎŜŎǳǊŜŘ ŜȄŎƘŀƴƎŜ ƻŦ ƪŜȅǎ ŀǘ 
¦ƴƛ ¦ƭƳΣ ƭƻƻǇ ŎƻƴŬƎǳǊŀǝƻƴ ¦ƴƛ ¦ƭƳ ϧ 5[w 

¶ лфΦмлΦнлнрΦ ¢ŜŎƘƴƻƭƻƎȅ ŘŜƳƻƴǎǘǊŀǝƻƴΥ vǳŀƴǘǳƳπ
ǎŜŎǳǊŜŘ ƻōƧŜŎǘ ŀǳǘƘŜƴǝŎŀǝƻƴ ŀǘ 5[w όǇŀǊǝŎƛǇŀǝƴƎ 
ŜƴǝǝŜǎΥ .ƻǎŎƘ {ŜŎǳǊŜ !ǳǘƘŜƴǝŎŀǝƻƴ DƳōIΣ 
.ǳƴŘŜǎŘǊǳŎƪŜǊŜƛ DƳōIΣ ¢ƘƛƴƪvǳŀƴǘǳƳύΣ ƭƻƻǇ 
ŎƻƴŬƎǳǊŀǝƻƴ ¦ƴƛ ¦ƭƳ ϧ 5[w 

§ƨƣũŸŸť 

[ƨƣƨƖĲШĲŰĬĲċƻŸƖƚШŔŰĦũƨĬĲа 
¶ [ƨƖƣőĲƖШƣĲĦőŰŸũŸŊǃШĬĲůŸŰƚƣƖċƣŔŸŰƚ 
¶ ĬĬŔƣŔŸŰċũШŰŸĬĲƚШŔŰШƣőĲШÉĦŔĲŰĦĲШ9ŔƣǃШċŰĬШƣőĲШ9ŔƣǃШŸŉШ
Öũů 

¶ EŰƣċŰŊũĲůĲŰƣШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШĲŰƣċŰŊũĲůĲŰƣрĤċƚĲĬШ
ƕƨċŰƣƨůШŰĲƣƽŸƖťШƓƖŸƣŸĦŸũƚ 

¶ 9ŸőĲƖĲŰƣШĦŸŰŰĲĦƣŔŸŰШŸŉШĬŔƚƣċŰƣШƕƨċŰƣƨůШĬĲƻŔĦĲƚШ
ыƕƨċŰƣƨůШƓƖŸĦĲƚƚŸƖƚЯШƚĲŰƚŸƖƚЯШůĲůŸƖŔĲƚЯШвь 

¶ EůĤĲĬĬŔŰŊШŔŰƣŸШċШũċƖŊĲƖШƕƨċŰƣƨůШŰĲƣƽŸƖťШƽŔƣőШũŔŰťƚШƣŸШ
ÉƣƨƣƣŊċƖƣЯШuċƖũƚƖƨőĲЯШ~ƨŰŔĦő 

¶ cǃĤƖŔĬШƣĲƖƖĲƚƣƖŔċũрƚƓċĦĲШŰĲƣƽŸƖťƚ 
 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

¶ ÑĲĦőŰŸũŸŊǃШĬĲůŸŰƚƣƖċƣŔŸŰƚШ 
¶ ÂŔũŸƣШƓƖŸŢĲĦƣƚШƽŔƣőШŔŰĬƨƚƣƖǃШċŰĬШƓƨĤũŔĦШċƨƣőŸƖŔƣŔĲƚШ 
¶ EǂƓĲƖŔůĲŰƣċũШƖĲƚĲċƖĦőШċŰĬШƣĲƚƣƚШŔŰШƖĲŊċƖĬШƣŸШƕƨċŰƣƨůШ
ŔŰŉŸƖůċƣŔŸŰШŰĲƣƽŸƖťƚ 

¶ EĬƨĦċƣŔŸŰċũШƓƨƖƓŸƚĲƚ 
 

§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

 

 

https://www.squad-germany.de/testbeds/
https://www.uni-ulm.de/en/studium/studieren-an-der-uni-ulm/nachrichten/article/abhoersichere-kommunikation-dank-quantenverschluesselungerfolgreicher-startschuss-fuer-teststrecke-auf-dem-oberen-eselsberg/
https://www.uni-ulm.de/en/studium/studieren-an-der-uni-ulm/nachrichten/article/abhoersichere-kommunikation-dank-quantenverschluesselungerfolgreicher-startschuss-fuer-teststrecke-auf-dem-oberen-eselsberg/
https://www.uni-ulm.de/en/studium/studieren-an-der-uni-ulm/nachrichten/article/abhoersichere-kommunikation-dank-quantenverschluesselungerfolgreicher-startschuss-fuer-teststrecke-auf-dem-oberen-eselsberg/
https://www.uni-ulm.de/en/studium/studieren-an-der-uni-ulm/nachrichten/article/abhoersichere-kommunikation-dank-quantenverschluesselungerfolgreicher-startschuss-fuer-teststrecke-auf-dem-oberen-eselsberg/
https://www.regio-tv.de/mediathek/video/quantenverschluesselung-abhoersichere-kommunikation-startet-in-ulm/
https://www.regio-tv.de/mediathek/video/quantenverschluesselung-abhoersichere-kommunikation-startet-in-ulm/
https://www.dlr.de/de/aktuelles/nachrichten/2025/start-fuer-abhoersichere-quantenkommunikation-in-ulm
https://www.dlr.de/de/aktuelles/nachrichten/2025/start-fuer-abhoersichere-quantenkommunikation-in-ulm
https://www.dlr.de/de/aktuelles/nachrichten/2025/quanten-space-und-einstein-das-dlr-beim-quantenfestival-in-ulm
https://www.dlr.de/de/aktuelles/nachrichten/2025/quanten-space-und-einstein-das-dlr-beim-quantenfestival-in-ulm
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[ŔŊЮШΝШÄu?рĬĲůŸШΝаШuĲƻŔŰШ[ƬĦőƚĲũШыũĲŉƣьЯШ9E§ШŸŉШÄƨċŰƣƨůШ§ƓƣŔĦƚШsĲŰċЯШĤĲŰĬƚШƣőĲШǯĤĲƖШŸƓƣŔĦШ
ĦċĤũĲШũĲċĬŔŰŊШƣŸШŸŰĲШŸŉШƣőĲШƖĲĦĲŔƻĲƖШůŸĬƨũĲƚШŔŰШƣőĲШũċĤŸƖċƣŸƖǃШƣŸШƚŔůƨũċƣĲШċШőċĦťĲƖШċƣƣċĦťЮШ?ƖШ
~ċƣƣőŔċƚШüŔůůĲƖůċŰŰШŉƖŸůШ?xÅШыĦĲŰƣĲƖьШċŰĬШÂƖŸŉЮШ?ƖШsŸċĦőŔůШ ŰťĲƖőŸũĬШŉƖŸůШÖũůШÖŰŔƻĲƖƚŔƣǃШ

ыƖŔŊőƣьШŸĤƚĲƖƻĲШƣőĲШĬĲůŸŰƚƣƖċƣŔŸŰШыƓőŸƣŸаШEũƻŔƖċШEĤĲƖőċƖĬƣШоШÖŰŔƻĲƖƚŔƣǃШŸŉШÖũůьЮ 

 

 

[ŔŊЮШΞШÄu?рĬĲůŸШΞаШfŰШċШƣĲĦőŰŸũŸŊǃШĬĲůŸŰƚƣƖċƣŔŸŰЯШƣőĲШ?xÅЯШƣŸŊĲƣőĲƖШƽŔƣőШĦŸůƓċŰŔĲƚЯШ
ƓƖĲƚĲŰƣĲĬШƕƨċŰƣƨůШƣĲĦőŰŸũŸŊŔĲƚШŉŸƖШƣċůƓĲƖрƓƖŸŸŉШċƨƣőĲŰƣŔĦċƣŔŸŰЮШfŰĬŔƻŔĬƨċũШũŔŊőƣШƕƨċŰƣċШŉŸƖůШċШ
ƚŸрĦċũũĲĬШƕƨċŰƣƨůШťĲǃЯШƽőŔĦőШĦċŰШĤĲШƨƚĲĬШƣŸШƚĲĦƨƖĲШĦŸůůƨŰŔĦċƣŔŸŰШċŰĬШĬċƣċШƣƖċŰƚŉĲƖЯШŉŸƖШ
ĲǂċůƓũĲЯШƽőĲŰШċƨƣőĲŰƣŔĦċƣŔŰŊШŔĬĲŰƣŔƣǃШĬŸĦƨůĲŰƣƚЮШ9ƖĲĬŔƣаШѿШ?xÅЮШ ũũĲШÅĲĦőƣĲШƻŸƖĤĲőċũƣĲŰЮ
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ΞΞЮ ÄÉǃŰĦ Ĳǂƣ]ШтШÄƨċŰƣƨůШÉǃŰĦőƖŸŰŔƚċƣŔŸŰШŉŸƖШÅĲƚŔũŔĲŰƣШ
ċŰĬШÉĲĦƨƖĲШ ĲǂƣШ]ĲŰĲƖċƣŔŸŰШыΡ]оΣ]ьШ9ċůƓƨƚШ ĲƣƽŸƖťƚ 

 

ѣÑőĲШÄÉǃŰĦ Ĳǂƣ]ШƓƖŸŢĲĦƣШċŔůƚШƣŸШċĦőŔĲƻĲШƣŔůĲШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШƓƖĲĦŔƚŔŸŰШŔŰШƣőĲШŰĲƣƽŸƖťШƣőċƣШ
ƚƨƖƓċƚƚĲƚШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШĦũċƚƚŔĦċũШыŰŸŰрƕƨċŰƣƨůьШċƓƓƖŸċĦőĲƚЮШÑŸШƣőŔƚШĲŰĬЯШŔƣШŉŸĦƨƚĲƚШŸŰШ
ŔŰƣĲŊƖċƣŔŰŊШŔŰŰŸƻċƣŔƻĲШƕƨċŰƣƨůрƣĲĦőŰŸũŸŊǃрĤċƚĲĬШƚŸũƨƣŔŸŰƚШŔŰƣŸШċŰШĲŰĬрƣŸрĲŰĬШĬĲůŸŰƚƣƖċƣŸƖШ
ƽŔƣőŔŰШƣőĲШΡ]оΣ]ШÅċĬŔŸШ ĦĦĲƚƚШ ĲƣƽŸƖťШċŰĬШ~ŸĤŔũĲШEĬŊĲШ9ŸůƓƨƣŔŰŊШĲŰƻŔƖŸŰůĲŰƣƚЮШfŰШċĬĬŔƣŔŸŰЯШ
ƣőĲШƓƖŸŢĲĦƣШƚĲĲťƚШƣŸШƓƖŸƻŔĬĲШċĬƻċŰĦĲĬШŰĲƣƽŸƖťШƣĲĦőŰŸũŸŊŔĲƚШƣőċƣШĲŰőċŰĦĲШŰĲƣƽŸƖťШƚĲĦƨƖŔƣǃШĤǃШ
ũĲƻĲƖċŊŔŰŊШ ƕƨċŰƣƨůШ ƣĲĦőŰŸũŸŊŔĲƚШ ƣŸШ ĲŰċĤũĲШ ƚĲĦƨƖĲЯШ ƖĲƚŔũŔĲŰƣЯШ ċŰĬШ őŔŊőũǃШ ƓƖĲĦŔƚĲШ ŰĲƣƽŸƖťШ
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰЮ  

аШ7ƖŔĲŉШfŰŉŸƖůċƣŔŸŰ 

ÑĲƚƣĤĲĬШÑŔƣũĲ ÄÉǃŰĦ Ĳǂƣ]ШтШÄƨċŰƣƨůШÉǃŰĦőƖŸŰŔƚċƣŔŸŰШŉŸƖШÅĲƚŔũŔĲŰƣШċŰĬШ
ÉĲĦƨƖĲШ ĲǂƣШ]ĲŰĲƖċƣŔŸŰШыΡ]оΣ]ьШ9ċůƓƨƚШ ĲƣƽŸƖťƚ 

ÉƣċƖƣШÂŸŔŰƣ ÑĲĦőŰŔƚĦőĲШÖŰŔƻĲƖƚŔƣęƣШ?ƖĲƚĬĲŰШыÑÖ?ьЯШ?ƖĲƚĬĲŰ 
EŰĬШƓŸŔŰƣ ÑĲĦőŰŔƚĦőĲШÖŰŔƻĲƖƚŔƣęƣШ?ƖĲƚĬĲŰШыÑÖ?ьЯШ?ƖĲƚĬĲŰ 

fŰƚƣŔƣƨƣŔŸŰо§ƖŊċŰŔǍċƣŔŸŰ ÑĲĦőŰŔƚĦőĲШÖŰŔƻĲƖƚŔƣęƣШ?ƖĲƚĬĲŰШыÑÖ?ьЯШ?ƖĲƚĬĲŰ 

9ŸŰƣċĦƣШ 
ƚőƽŔŰШÅċŢƨаШċƚőƽŔŰЮƖċŢƨѻƣƨрĬƖĲƚĬĲŰЮĬĲШ 
?ƖЮШfŰŊШ~ƨőċůůċĬШfĬőċůШcċĤŔĤŔĲаШ 

ůƨőċůůċĬхŔĬőċůЮőċĤŔĤŔĲѻƣƨрĬƖĲƚĬĲŰЮĬĲ 
Éƣċƣƨƚ ĦƣŔƻĲ 

 

7аШÑĲĦőŰŔĦċũШfŰŉŸƖůċƣŔŸŰ 

ÑǃƓĲШŸŉШÑƖċŰƚůŔƚƚŔŸŰ ?ċƖťШǯĤĲƖ 
xĲŰŊƣőШяťůѐ ΜЯΜΜΦ 
xŸƚƚĲƚШяĬ7ѐ ΜЮΞΞШĬ7оťůШŉŸƖШΝΡΡΜШŰůЯШΟШĬ7оťůШŉŸƖШΥΡΜШŰů 

ÉƨƓƓŸƖƣĲĬШìċƻĲũĲŰŊƣőƚШ
яŰůѐ ΝΡΡΜШŰůШċŰĬШΥΡΜШŰů 

ÑǃƓĲШŸŉШ[ŔĤĲƖ ÉŔŰŊũĲШůŸĬĲ 
ÑǃƓĲШŸŉШ?ĲƓũŸǃůĲŰƣ fŰрőŸƨƚĲ 

ÂŸũċƖŔǍċƣŔŸŰШÉƣċĤŔũŔǍċƣŔŸŰ  Ÿ 

ÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ
fŰŉƖċƚƣƖƨĦƣƨƖĲШ 

9ŸƖƖĲũċƣĲĬШÂőŸƣŸŰƚШũĲƻĲƖċŊŔŰŊШÉÂ?9ШƣőċƣШƓƖŸĬƨĦĲƚШ
ƽċƻĲũĲŰŊƣőƚШΥΡΜŰůШċŰĬШΝΡΡΜШŰůЮШÑőĲШΝΡΡΜШŰůШŔƚШƚƓũŔƣƣĲĬШ
ŔŰƣŸШƣƽŸШĬĲƻŔĦĲƚЯШÉŔŰŊũĲрƓőŸƣŸŰШƚŸƨƖĦĲƚЯШƚŔŰŊũĲрƓőŸƣŸŰШ

ĬĲƣĲĦƣŸƖƚ 
ƻċŔũċĤũĲШfŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШ
ĲǂƣĲƖŰċũШÂċƖƣŔĲƚ ÂũċŰШŉŸƖШŔŰċƨŊƨƖċƣŔŸŰШŔŰШƣőĲШůŔĬĬũĲШŸŉШΞΜΞΣ 

 

 

 

https://www.squad-germany.de/testbeds/
mailto:ashwin.raju@tu-dresden.de
mailto:muhammad_idham.habibie@tu-dresden.de


xċƚƣШƨƓĬċƣĲĬаШΜΟЮΜΞЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ШШШШШШШШШШШШШШÉċċƖĤƖƬĦťĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΤ 
  

9аШ ĬĬŔƣŔŸŰċũШfŰŉŸƖůċƣŔŸŰШ 

xŔŰťĲĬШÂƖŸŢĲĦƣƚ 

¶ QuaPhySI: https://www.forschung -it-sicherheit-
kommunikationssysteme.de/projekte/quaphysi 

¶ QD-CamNetz: https://www.forschung -it-sicherheit-
kommunikationssysteme.de/projekte/qd-camnetz 

¶ QUIET: https://www.forschung -it-sicherheit-
kommunikationssysteme.de/projekte/quiet  

¶ 6G-QuaS: https://www.forschung -it-sicherheit-
kommunikationssysteme.de/projekte/6g-quas 

¶ QUARKS: https://allaboutquarks.de/de/  
¶  

ÂƖĲƚƚШÅĲũĲċƚĲШċŰĬШ
ÂƨĤũŔĦċƣŔŸŰƚ 

¶ https://www.linkedin.com/posts/aconnic_6gconferen
ce-qsyncnextg-6g-activity-7350422561131741184-
EETj/ 

¶ https://www.aconnic.com/qsyncnextg/  
¶ https://www.bsi.bund.de/DE/Themen/Unternehmen-

und-Organisationen/Informationen-und-
Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-
5G-6G/TSP4-QSyncNextG/TSP4-
QSyncNextG_node.html 
 

?ĲůŸŰƚƣƖċƣĲĬШ~ŔũĲƚƣŸŰĲ 

¶ ШÂċƖƣŔĦŔƓċƣŔŸŰШŔŰШfEEEШΣ]ШÉƨůůŔƣШċŰĬШ7ĲƖũŔŰШΣ]Ш
9ŸŰŉĲƖĲŰĦĲШŔŰШΞΜΞΡЯШƣŸШƚőŸƽĦċƚĲШƣőĲШƕƨċŰƣƨůШ
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰШŔŰШƣőĲШŰĲƣƽŸƖťЮ 

¶ ÂÑÂШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШĤĲƣƽĲĲŰШƣƽŸШ[Â] ƚШŔƚШĦƨƖƖĲŰƣũǃШ
ŸƓĲƖċƣŔŰŊШċƣШƣőĲШŰċŰŸрƚĲĦŸŰĬШũĲƻĲũШċŰĬШŔƚШĲǂƓĲĦƣĲĬШƣŸШ
ċĦőŔĲƻĲШƓŔĦŸрƚĲĦŸŰĬШũĲƻĲũШċĦĦƨƖċĦǃШƚŸŸŰЮ 

§ƨƣũŸŸť 

¶ Demonstration of Quantum Synchronization Using 
Correlated Photon Sources via Type-0 Spontaneous 
Parametric Down-Conversion (SPDC) with Identical 
Polarization. 

¶ Optimizing the performance of photon detector by 
reducing the clock drift using FPGA and RC32614A-
EVK (leveraging Digitally Controlled Oscillator (DCO)).  

¶ Integrating quantum synchronization into 5G 
infrastructure aims to enhance the timing and 
precision of the overall network. 

ÉƨŊŊĲƚƣĲĬШÖƚĲШ9ċƚĲƚ 

fůƓƖŸƻŔŰŊШ] ÉÉрĤċƚĲĬШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШŔŰШΡ]Ш
ŰĲƣƽŸƖťƚШƨƚŔŰŊШΝΜШ~cǍШƓŸƖƣƚШƓƖŸƻŔĬĲĬШĤǃШƣőĲШƣŔůĲШ
ĬĲƣĲĦƣŸƖШċŔůƚШƣŸШƖĲĬƨĦĲШƓőċƚĲШŰŸŔƚĲЮШÑőĲШƨƚĲШĦċƚĲШ
ĦċŰШĤĲШƨƚĲĬШŉŸƖШƖĲůŸƣĲЮƚƨƖŊĲƖǃЮƽőŔĦőШƖĲƕƨŔƖĲƚШőŔŊőр
ƓƖĲĦŔƚŔŸŰШƚǃŰĦőƖŸŰŔǍċƣŔŸŰШĤĲƣƽĲĲŰШƚǃƚƣĲůƚШũŸĦċƣĲĬШŔŰШ
ĬŔǭĲƖĲŰƣШŊĲŸŊƖċƓőŔĦċũШċƖĲċƚЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШ
ũŸĦċũŔǍċƣŔŸŰШƖĲƕƨŔƖĲĬШĤǃШƣőĲШƖċĬċƖШŸƖШƚċƣĲũũŔƣĲШƣŸШ
ũŸĦċũŔǍĲШĬĲƻŔĦĲШċũƚŸШƖĲƕƨŔƖĲƚШőŔŊőрƓƖĲĦŔƚŔŸŰШ
ƚǃŰĦőƖŸŰŔǍċƣŔŸŰЮШ 

https://www.squad-germany.de/testbeds/
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quaphysi
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quaphysi
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qd-camnetz
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/qd-camnetz
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quiet
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/quiet
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/6g-quas
https://www.forschung-it-sicherheit-kommunikationssysteme.de/projekte/6g-quas
https://allaboutquarks.de/de/
https://www.linkedin.com/posts/aconnic_6gconference-qsyncnextg-6g-activity-7350422561131741184-EETj/
https://www.linkedin.com/posts/aconnic_6gconference-qsyncnextg-6g-activity-7350422561131741184-EETj/
https://www.linkedin.com/posts/aconnic_6gconference-qsyncnextg-6g-activity-7350422561131741184-EETj/
https://www.aconnic.com/qsyncnextg/
https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organisationen/Informationen-und-Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-5G-6G/TSP4-QSyncNextG/TSP4-QSyncNextG_node.html
https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organisationen/Informationen-und-Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-5G-6G/TSP4-QSyncNextG/TSP4-QSyncNextG_node.html
https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organisationen/Informationen-und-Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-5G-6G/TSP4-QSyncNextG/TSP4-QSyncNextG_node.html
https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organisationen/Informationen-und-Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-5G-6G/TSP4-QSyncNextG/TSP4-QSyncNextG_node.html
https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organisationen/Informationen-und-Empfehlungen/5-G/KoPa45/Sicherheit-und-Resilienz-5G-6G/TSP4-QSyncNextG/TSP4-QSyncNextG_node.html


xċƚƣШƨƓĬċƣĲĬаШΜΟЮΜΞЮΞΜΞΣШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШőƣƣƓƚаооƽƽƽЮƚƕƨċĬрŊĲƖůċŰǃЮĬĲоƣĲƚƣĤĲĬƚо 
 

 

ШШШШШШШШШШШШШШÉċċƖĤƖƬĦťĲŰШÄƨċŰƣƨůШ9ŸůůƨŰŔĦċƣŔŸŰШ[ŔĤĲƖШÑĲƚƣĤĲĬШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШΣΥ 
  

 
§ƣőĲƖШ9ŸůůĲŰƣƚоШ
fŰŉŸƖůċƣŔŸŰ 

 

ÑőĲШƓƖŸŢĲĦƣШŔƚШŸǭŔĦŔċũũǃШĦŸůƓũĲƣĲЯШƣőŸƨŊőШƣőĲШĬĲƻĲũŸƓůĲŰƣШ
ċŰĬШƖĲǯŰĲůĲŰƣШƖĲůċŔŰШŔŰШƓƖŸŊƖĲƚƚЮШ§ƨƖШċŔůШŔƚШƣŸШċĦőŔĲƻĲШƣőĲШ
ƓŔĦŸрƚĲĦŸŰĬШũĲƻĲũШƓƖĲĦŔƚŔŸŰШċŰĬШŔŰƣĲŊƖċƣĲШƽŔƣőШƣőĲШΡ]Ш
ŰĲƣƽŸƖťƚЯШƽőŔĦőШƽĲШőŸƓĲШƣŸШƚőŸƽĦċƚĲШŔŰШŉƨƣƨƖĲШƓƨĤũŔĦċƣŔŸŰƚЮ 

 

 

 

 

[ŔŊШΝЮШÑőĲШ[Â] ШċƖĲШƨƚĲĬШƣŸШĬŸШƓŸƚƣрƓƖŸĦĲƚƚŔŰŊШƣŸШƖĲĬƨĦĲШƣőĲШĦũŸĦťШĬƖŔŉƣƚШŸŉШƣőĲШƕƨċŰƣƨůШ
ĬĲƻŔĦĲƚЮ  

 

[ŔŊШΞЮШÑőĲШÄƨċŰƣƨůШ?ĲƻŔĦĲƚШыÉÂ?9ЯШ7ĲċůШÉƓũŔƣƣĲƖЯШ?ĲƣĲĦƣŸƖƚьШċŰĬШÉƽŔƣĦőШċƖĲШĦŸŰŰĲĦƣĲĬШċŰĬШ
ċŰċũǃƚĲЮ

https://www.squad-germany.de/testbeds/





















