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Seminar: 

Fridays, 11:00 (c.t.) - 13:00

INF 227 / Seminar room 03.404

Presentations: 

   ~25-30 minutes presentation 

+ scientific discussion (incl. feedback form)
+ written summary 

= 6 ECTS points

Web page:
https://uebungen.physik.uni-heidelberg.de/vorlesung/20251/2010

https://uebungen.physik.uni-heidelberg.de/vorlesung/20251/2010
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Feedback form… 
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Ions

Photons

Atoms

Optical transition:

𝜺 ≈ 𝟐 𝐞𝐕 ≈ h ⋅ 500 THz ≈ 23000 K

BEC:

𝜺 ≈
ℏ𝟐 𝒏 Τ𝟐 𝟑

𝒎
≈ 𝒉 ⋅ 𝟎. 𝟐 − 𝟐𝟎 kHz

≈ nK−μK

Trap motion: 

𝜺 ≈ ℏ𝝎𝐭𝐫𝐚𝐩 ≈ 𝒉 ⋅ (1−30)MHz ≈ 48 μK− 1.5 mK

Electron spin:

𝜺 ≈ ℏ𝝎𝐋 ≈ 𝒉 ⋅ 100 GHz≈ 4 K

Laser cooling, 

state detection and 

preparation, 

emission/absorption,

… 

What makes it quantum ?

• Control and read-out of quantum state

• Cooling to critical temperature:

𝒌𝐁𝑻 < 𝜺

• Coulomb interaction

• Long storage time

• Precise motion control

• Creation & destruction (number non-conservation)

• Storage in cavities 

• Larger ensembles in lower dimensions

• Neutral

• Large ensembles

• Tailored interactions

• Shallow traps
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Nobel prize 2022

Alain Aspect     John Clauser  Anton Zeilinger

Experiments that demonstrate violation of Bell‘s inequality
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Nobel prize 1997

Steven Chu      Claude    William D. Phillips

Cohen-Tannoudji

Development of methods to 

cool and trap atoms with 

laser light
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Nobel prize 1964

Charles Townes
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Nobel prize 1989

Norman Ramsey
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Nobel prize 2001

Eric Cornell Wolfgang          Carl Wieman
Ketterle

First gaseous Bose Einstein condensates
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Nobel prize 2012

Serge Haroche David Wineland

Manipulation of individual quantum 

systems
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Your timeline towards your presentation:

Date of presentation

Get literature, arrange meetings

Concept fixed → meeting → feedback

Completed slides + meeting
Your own test talk
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