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Remembering Dan as a 
pioneer  in AMO 

physics,   an 
exceptional  mentor and 
a statesman  of science 

In memory of Daniel Kleppner, ICAP 2026, Wuhan, China



Daniel Kleppner passed away on 
June 16 2025, exactly  one year  

ago, at the age of 92

A luminary in atomic  physics who made 
fundamental  contributions to:

The physics of the Hydrogen  atom and its  application 
to extreme  precision  measurements

The physics of Rydberg atoms

Cavity Quantum Electrodynamics

Bose Einstein Condensation and the 
physics of degenerate  quantum gases



A Statesman  of science 
whose advices and opinions 

deeply influenced  generations  
of students  and scientists

importance  of  the  search for  the  truth  and of  the  
transmission  of  knowledge between  generations .

 His sense of  humour and elegant  style  illuminated  
different  aspects of  the  present  and past  history  of  
science, making his articles  which always expressed  deep 
ideas, a real  joy  to  read .

In  his « Reference  Frame » 
opinion pieces in Physics Today 
Dan expressed  his views about  
the  beauty  of  science, the  
moral values it  carries,  the



The Physics of Hydrogen , the simplest  atom
The Hydrogen  Maser

(Danõs PhD under the mentorship  of N.Ramsey)

The proton magnetic moment                                  
(the PhD of W.Phillips , one of the first Danõs student )

The importance of precision  measurements



Three  generations  of atomic  physicists

Kleppner
Ramsey

Phillips



Reference frames on 
precision  measurements



Dan and Rydberg atom physics

Very excited  alkali atoms: 
the simplest  atoms 

beyond hydrogen  become 
accessible with  tuneable  

lasers (1970õs)

At MIT, Dan and his students 
were captivated by their 
sensitivity to electric and 

magnetic fields



Rydberg state selective  detection  by 
field  ionization
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A very 
sensitive and 
selective way 
to detect 
Rydberg 
states..
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Field ionization 
occurs in higher 
field for the 
circular state: a 
way to detect it 
selectively
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Circular  Rydberg atom preparation
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Vacuum Rabi oscillation

Dan and I at Les Houches Summer School in July 
1982 discussing the physics of Rydberg atoms and 

Cavity QED





Inhibiting spontaneous emission of a circular 
Rydberg atom

Atom prepared in circular  

Rydberg state n=22                                   

(orbit parallel to metal plates)

Ionisation 

detector

Atomic transmission versus l/2L: l is 

swept by Stark effect, L being kept 

constant. The sharp signal increase for    

l/2L=1 demonstrates the inhibition of s.e.

of the Rydberg atom which survives longer 

in its initial state.  

microwave transition

Inhibited transition n=22 ­nô=21at l = 0.45mm

R.G.Hulet, E.S.Hilfer et D.Kleppner, 

PRL 55, 2137 (1985).



Our Holy Grail of the 1980õs: 
achieving the strong coupling 
regime of Cavity QED with 

circular atoms.



H.Walther             
(1935-2006)

Early Cavity  QED: 

The micromaser  (1984)



Physics Today, 42, 24 (1989)



The importance of vacuum: the Casimir and 
Schrödinger cat « reference  frames »  

A « tongue-in-cheek » 

interference experiment 

inspired to T.Hänsch  by Dan

H.Casimir 

(1909-2000)



Dan and Ted (with W.Phillips) at ICAP 23 in 2014 
(credit Steve Rolston)

Danõs ironical  version 
of Merminõs advice: 

« shut  up and 
calculate »



Two ICAP meetings in the 1980ôs

Boston, 1980 Paris, 1988



ICAP 7 in Boston (1980) ICAP 11 in Paris (1988)



RA B

Blockade Ý  entanglement and gates!!

The rebirth in 2000 of Rydberg atom Physics:        
the Rydberg Blockade effect

Collective oscillation between          and

y =
1

2
r ,g + g,r( )

Zoller , Lukin et al

Saffman et al

Bloch et al

Brune et al 

ééé..

Pillet et al

Pfau et al

Browaeys et al

Cold Atoms  
trapped  by optical  

tweezers



A Rydberg atom entangling  machine: 
towards  a neutral atom quantum 

computer? 
MIT -Harvard Center for Ultra cold Atoms  (CUA)

M.Greiner , M.Lukin and V.Vuletic  groups 

Dan was the cofounder  of the CUA in 2001 



Spin exchange between  two  trapped  
circular  Rydberg atoms (Forster resonance)
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Brune et al 

(2025)

Quantum simulation with  
circular  Rydberg atoms whose 

spontaneous emission is 
iinhibited  between  metallic  

mirrors  (a project  in progress )



Dan and the promised land of BEC

Twenty years of hunting for the Holy Grail in Hydrogen with 

T.Greytag, which succeeded in 1998, three years after the 

discovery of BEC in alkali atoms by Cornell, Weiman and 

Ketterle..

BEC in H by Dan et al (1998)

BEC in Rb and Na in 1995 

(Cornell, Weiman and Ketterle)



Bose Einstein Condensation                          
in « Reference Frame »

Dan at les Houches school 

in 1996:

« I feel like the Moses of 

BEC »

(as reported by W.Ketterle

« Inventing  the 
atom laser » is a 
much more exciting  
title  than  
«Discovering  
degenerate  atoms » 



The 
importance of 
leaving space 
to the young 
generation   

illustrated  by a 
nightmarish  

dystopia  



The Collège de France described by Dan after his sabbatical year 

in Paris

An utopian  
college



Reflexions  
about 

attacks  
against 
scienceé 

which 
became 

much worse 
recently
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Dan in a lineage of atomic  
physicists  spanning a century

A.Sommerfeld
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Dan

J.Brossel

A.Sommerfeld

V.Weisskopf

What do these four great 

scientists have in 

common?

Enormous influence
Exceptional  mentors of 

bright  students
Pioneers in their  fields é
But No Nobel recognition

I have had an amazing discussion with  ChatGpt  to 
clarify  this  paradoxical  fact  of science sociology



Dan and I in 2012 Dan and Claude

Celebrating Danôs 80th 

birthday

Dan and Vanderlei 

Bagnato



Dan with  Claudine 
in Arizona (?) in 
the 1970õs Dan, Bea, I, Danõs Father,               

& my children                              
Judith and Julien in Vermont (1979)

A friendship  since 
1968



Visiting  Dan and Bea in Belmont, March 2025



70 years of happy life with  Beatrice!



Thank you Dan,

I  had the  privilege  of  
sharing with  you a long 
friendship  and the  joy  and 
excitement  of  doing blue 
sky science during  this  
particularly  fruitful  epoch 
in atomic  physics. You  
looked to  the  future  with  
confidence . It  is now up to  
the  next  generations  to  
take  further  the  physics 
you loved so much!






