
Green Quantum
Climate Change Observation with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de

mailto:lisa.woerner@dlr.de


Green Quantum
Climate Change Observation and Tackling with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de

mailto:lisa.woerner@dlr.de


Green Quantum
Climate Change Observation and Tackling with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de Space for a Green Future

Protection of Space 
Assets

Rapid and Resilient 
Crisis Response

mailto:lisa.woerner@dlr.de


Green Quantum
Climate Change Observation and Tackling with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de Space for a Green Future

Protection of Space 
Assets

Rapid and Resilient 
Crisis Response

mailto:lisa.woerner@dlr.de


Climate Change Observation
Global Surveillance

© ESA.int

Gradiometry

‚GOCE‘ - type

Gravimetry

‚GRACE‘ - type



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type

Gravimetry

‚GRACE‘ - type

© T. Lévèque et al., J.Geod.95, 15 (2021)

GRICE



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type

Gravimetry

‚GRACE‘ - type

�⃑�𝑔



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type

Gravimetry

‚GRACE‘ - typeGRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type GRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎

Gravimetry

‚GRACE‘ - type

• Chiow et al., PRA 92, 063613 
(2015)

• PRAGRICE: Lévèque et al., JoG
95, 15 (2021)

• EU Initiative

• Carraz et al., MST 26, 139 (2014)
• Douch et al, ASR 61, 1307 (2018)
• Trimeche et al., CQG 38, 215004 

(2019)
• Müller et al., JoG 94, 71 (2020)
• MOCASS: Migliaccio et al., SiG

40, 1029 (2019)

• GRACE – I (QGG)



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type GRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎

Gravimetry

‚GRACE‘ - type

• Carraz et al., MST 26, 139 (2014)
• Douch et al, ASR 61, 1307 (2018)
• Trimeche et al., CQG 38, 215004 

(2019)
• Müller et al., JoG 94, 71 (2020)
• MOCASS: Migliaccio et al., SiG

40, 1029 (2019)

• GRACE – I (QGG)

• Chiow et al., PRA 92, 063613 
(2015)

• PRAGRICE: Lévèque et al., JoG
95, 15 (2021)

• EU Initiative

• MaQuIs: Wörner et al., in 
preparation



Climate Change Observation
Global Surveillance with Quantum Technologies

Gradiometry

‚GOCE‘ - type GRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎

Gravimetry

‚GRACE‘ - type

• Carraz et al., MST 26, 139 (2014)
• Douch et al, ASR 61, 1307 (2018)
• Trimeche et al., CQG 38, 215004 

(2019)
• Müller et al., JoG 94, 71 (2020)
• MOCASS: Migliaccio et al., SiG

40, 1029 (2019)

• GRACE – I (QGG)

• Chiow et al., PRA 92, 063613 
(2015)

• PRAGRICE: Lévèque et al., JoG
95, 15 (2021)

• EU Initiative

• MaQuIs: Wörner et al., in 
preparation



Climate Change Observation
Global Surveillance with Quantum Technologies

© coldatomsbordeaux.org

1.
BE

C
 im

 A
ll

D
.B

ec
ke

r, 
et

 a
l, 

N
at

ur
e 

56
2,

 3
91

 (2
01

8)

1.
 B

EC
 in

 M
ik

ro
gr

av
ita

tio
n

T.
 V

an
 Z

oe
st

et
 a

l.,
 S

ci
en

ce
 

32
8,

 1
54

0 
(2

01
0)



Climate Change Observation
Global Surveillance with Quantum Technologies

https://arxiv.org/abs/2201.07789



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type GRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎

Gravimetry

‚GRACE‘ - type

• Carraz et al., MST 26, 139 (2014)
• Douch et al, ASR 61, 1307 (2018)
• Trimeche et al., CQG 38, 215004 

(2019)
• Müller et al., JoG 94, 71 (2020)
• MOCASS: Migliaccio et al., SiG

40, 1029 (2019)

• GRACE – I (QGG)

• Chiow et al., PRA 92, 063613 
(2015)

• PRAGRICE: Lévèque et al., JoG
95, 15 (2021)

• EU Initiative

• MaQuIs: Wörner et al., in 
preparation



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)

© Aveline et al, Nature 582, 193 (2020)



Climate Change Observation
Local Surveillance with Quantum Technologies

© ESA.int

© https://cleus.co/thinnest-layer-of-the-earth/



Climate Change Observation
Local Surveillance with Quantum Technologies

© ESA.int

© https://cleus.co/thinnest-layer-of-the-earth/

• Prospection
• Geodesy
• Early Warning Systems
• Infrastructure



Climate Change Observation
Local Surveillance with Quantum Technologies

© ESA.int

© https://cleus.co/thinnest-layer-of-the-earth/

• Prospection
• Geodesy
• Early Warning Systems
• Infrastructure



Green Quantum
Climate Change Observation and Tackling with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de

mailto:lisa.woerner@dlr.de


Tackling Climate Change
with Quantum Technologies



Tackling Climate Change
with Quantum Technologies

• Improved Navigation

© T. Schuldt, C. Braxmaier, DLR-QT



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction

©
https://m

iro.m
edium

.com
/m

ax/1880/1*leeyPSw
rU

Q
_KfouBa0ilU

Q
.jpeg

© T. Schuldt, C. Braxmaier, DLR-QT



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction

©
https://m

iro.m
edium

.com
/m

ax/1880/1*leeyPSw
rU

Q
_KfouBa0ilU

Q
.jpeg

© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)

© T. Schuldt, C. Braxmaier, DLR-QT



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction
• Environmental Maps

�⃑�𝑎



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction
• Environmental Maps

�⃑�𝑎

© yahoo.com

© Wüst et al., J.Atm.Sol.Phys 68, 959 (2006)



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction
• Environmental Maps

�⃑�𝑎

© yahoo.com

© Wüst et al., J.Atm.Sol.Phys 68, 959 (2006)



Tackling Climate Change
with Quantum Technologies

• Improved Navigation
• Traffic Jam Reduction
• Environmental Maps

© rp-online.de

• Scenario Assessment
• Predictions
• Recommendations

© t-online.de

©
https://m

iro.m
edium

.com
/m

ax/1880/1*leeyPSw
rU

Q
_KfouBa0ilU

Q
.jpeg



Green Quantum
Climate Change Observation with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de

mailto:lisa.woerner@dlr.de


Green Quantum
Climate Change Observation and Tackling with Quantum Technologies

Lisa Wörner

Acting Institute Director
DLR Institut für Quantentechnologien
Wilhelm Runge Strasse 10
89081 Ulm
Germany

Telefon: +49 731 400 198802
Mobil: +49 173 75 08310
Email: lisa.woerner@dlr.de

mailto:lisa.woerner@dlr.de


Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘

©
 Aveline

et al, N
ature 582, 193 (2020)



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘

©
 Aveline

et al, N
ature 582, 193 (2020)



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© NASA JPL 
NASA CAL

𝛾𝛾

𝛾𝛾

𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘

©
 Aveline

et al, N
ature 582, 193 (2020)



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑

�⃑�𝑔



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)

𝛾𝛾𝛾𝛾
∆𝜑𝜑

�⃑�𝑎∆𝜑𝜑



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© wikipedia.de

© T. Schuldt, C. Braxmaier, DLR-QT



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© wikipedia.de

© T. Schuldt, C. Braxmaier, DLR-QT©  nphys.com



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

© wikipedia.de

© T. Schuldt, C. Braxmaier, DLR-QT©  nphys.com



Climate Change Observation
Global Surveillance with Quantum Technologies

© ESA.int

Gradiometry

‚GOCE‘ - type

Gravimetry

‚GRACE‘ - typeGRICE

© T. Lévèque et al., J.Geod.95, 15 (2021)

�⃑�𝑔

�⃑�𝑎 �⃑�𝑎



Climate Change Observation
Global Surveillance with Quantum Technologies

• Magneto Optical Trap

• Bose Einstein Condensate

• Cold Atom Interferometry

• Laser Stabilization

• Laser Ranging Interferometry

©
 Aveline

et al, N
ature 582, 193 (2020)



Quantum Mechanics

Ψ 𝑥𝑥, 𝑡𝑡 = 𝐴𝐴 𝑒𝑒2𝜋𝜋 𝑘𝑘 (𝜈𝜈𝜈𝜈−𝜆𝜆𝜆𝜆) = A 𝑒𝑒
𝑘𝑘
ℏ(𝐸𝐸𝜈𝜈 −𝑝𝑝𝜆𝜆)

© wikipedia.com

(−
ℏ2

𝑚𝑚
∆ + 𝐸𝐸𝑝𝑝𝑝𝑝𝜈𝜈)Ψ 𝑥𝑥,𝑦𝑦, 𝑧𝑧, 𝑡𝑡 = −𝑖𝑖ℏ

𝜕𝜕
𝜕𝜕𝑡𝑡
Ψ(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑡𝑡)

𝜆𝜆 =
ℎ
𝑝𝑝 =

ℎ
𝑚𝑚 𝑣𝑣



Quantum Mechanics Quantum Techologies
Earth Observation

Ψ 𝑥𝑥, 𝑡𝑡 = 𝐴𝐴 𝑒𝑒2𝜋𝜋 𝑘𝑘 (𝜈𝜈𝜈𝜈−𝜆𝜆𝜆𝜆) = A 𝑒𝑒
𝑘𝑘
ℏ(𝐸𝐸𝜈𝜈 −𝑝𝑝𝜆𝜆)

© wikipedia.com

(−
ℏ2

𝑚𝑚
∆ + 𝐸𝐸𝑝𝑝𝑝𝑝𝜈𝜈)Ψ 𝑥𝑥,𝑦𝑦, 𝑧𝑧, 𝑡𝑡 = −𝑖𝑖ℏ

𝜕𝜕
𝜕𝜕𝑡𝑡
Ψ(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑡𝑡)

𝜆𝜆 =
ℎ
𝑝𝑝 =

ℎ
𝑚𝑚 𝑣𝑣

?



Quantum Mechanics Quantum Techologies
Earth Observation

© Aveline et al, Nature 582, 193 (2020)

© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)

© T. Schuldt, C. Braxmaier, DLR-QT



Quantum Mechanics Quantum Techologies
Earth Observation

© Aveline et al, Nature 582, 193 (2020)

© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)

© T. Schuldt, C. Braxmaier, DLR-QT

Quantum Technolgies

• Sensing and Timing
• Inertial Sensing
• Magnetic and Electric Fields 
• Precise Timing 
• Gravimetry and Gradiomentry

• Entanglement
• Communication 
• Computing



Quantum Mechanics Quantum Techologies
Earth Observation

© Aveline et al, Nature 582, 193 (2020)

© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)© J. Fischbach and M. Freyberger, Phys. Rev. A 92, 052327 (2015)

© T. Schuldt, C. Braxmaier, DLR-QT

Quantum Technolgies

• Sensing and Timing
• Inertial Sensing
• Magnetic and Electric Fields 
• Precise Timing 
• Gravimetry and Gradiomentry

• Entanglement
• Communication 
• Computing

DLR - QT

DLR - SI

DLR - KN

DLR - QCI



Quantum Mechanics Quantum Techologies
Earth Observation

Quantum Technolgies

• Sensing and Timing
• Inertial Sensing
• Magnetic and Electric Fields 
• Precise Timing 
• Gravimetry and Gradiomentry

• Entanglement
• Communication 
• Computing

DLR - QT

DLR - SI

DLR - KN

DLR - QCI

• Global Observation
• GRACE – FO – like
• GOCE – like
• Magnetic Fields

• Early Warning Systems
• Flooding
• Earthquakes

• Prospection

• External Effects
• Solar Winds

• Chaotic Effects
• Weather Predictions

• Other (outside Earth Observation)
• Exploration
• Fundamental Physics

Space for a Green Future

Rapid and Resilient 
Crisis Response

Protection of Space 
Assets


	Green Quantum�Climate Change Observation with Quantum Technologies�
	Green Quantum�Climate Change Observation and Tackling with Quantum Technologies�
	Green Quantum�Climate Change Observation and Tackling with Quantum Technologies�
	Green Quantum�Climate Change Observation and Tackling with Quantum Technologies�
	Climate Change Observation�Global Surveillance
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Local Surveillance with Quantum Technologies
	Climate Change Observation�Local Surveillance with Quantum Technologies
	Climate Change Observation�Local Surveillance with Quantum Technologies
	Green Quantum�Climate Change Observation and Tackling with Quantum Technologies�
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Tackling Climate Change�with Quantum Technologies
	Green Quantum�Climate Change Observation with Quantum Technologies�
	Green Quantum�Climate Change Observation and Tackling with Quantum Technologies�
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Climate Change Observation�Global Surveillance with Quantum Technologies
	Quantum Mechanics 					
	Quantum Mechanics 					      Quantum Techologies�									  Earth Observation
	Quantum Mechanics 					      Quantum Techologies�									  Earth Observation
	Quantum Mechanics 					      Quantum Techologies�									  Earth Observation
	Quantum Mechanics 					      Quantum Techologies�									  Earth Observation
	Quantum Mechanics 					      Quantum Techologies�									  Earth Observation

