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Overview

e Factorization with Gauss sums
Scaling laws
Implementation in atoms
NMR experiment
 Wave packets and Riemann Zeta function
Autocorrelation function
Logarithmic spectrum
Schrodinger cats
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Factorization with Gauss sums
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Scaling law
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Chirped pulse
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Floquet ladder
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Pulse train
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Gauss as a schoolboy
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Factorization N=157573=13:17-23-31
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Contrast
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NMR Implementation
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Echo
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NMR Experiment: N=157573=13-17-23-31
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Decoherence N=157573=13:17-23-31
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Probing the limits...

N = 1062885837863046188098307 = p - q

p = 790645490053
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Autocorrelation function
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PHYSICAL REVIEW A VOLUME 54, NUMBER 1 JULY 1996
Observation of fractional revivals of a molecular wave packet

Mare J. J. Vrakking.* D. M. Villeneuve, and Albert Stolow
Steacie Institute for Molecular Sciences, National Research Council of Canada, Ottawa, Ontario, Canada K14 OR6
(Received 27 October 1995)

The study and control of molecular dynamics through the use of femtosecond laser techniques require an
understanding of various orders of molecular wave-packet phenomena such as revivals. We present the obser-
vation of fractional revivals in a vibrational wave packet: the B state of the Bry molecule. Fractional revivals
occur in anharmonic systems at characteristic times in the nonclassical regime when, due to dephasing between
vibrational eigenstates, the wave packet partially localizes into sub-wave-packets. Half and quarter revivals
were clearly observed, as well as indications of one-sixth revivals. [$1050-2947(96)50707-9]
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VOLUME 72, NUMBER 24

PHYSICAL REVIEW LETTERS

13 JUNE 1994

Observation of Rydberg Wave Packet Dynamics in a Coulombic and Magnetic Field

Ml

J. Wals,! H. H. Fielding,! J. F. Christian,? L. C. Snoek,2 W. J. van der Zande,? and
H. B. van Linden van den Heuvelll?
Yyan der Waals-Zeeman Laboratory, University of Amsterdam, Valckenierstraat 65, 1018 XE Amsterdam, The Netherlands
2 FOM-Institute for Atomic and Molecular Physics, Kruislaan 407, 1098 SJ, Amsterdam, The Netherlands

(Received 17 January 1994)

Rydberg electron wave packets are investigated, using phase-modulated detection. In the absence
of any external field we observe pure radial motion of a bound electron wave packet showing both the
first integer revival and all fractional revivals up to the seventh order; in the presence of a magnetic
field (0.81 T) both paramagnetic and diamagnetic effects are observed. Paramagnetism is visible in
the time-correlation function of the wave packet as a sinusoidal intensity modulation, with a period
of 43 ps, superimposed on the radial motion; the diamagnetism is observed as a decrease in the
radial recurrence times (by up to 35%).
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VOLUME 58, NUMBER 4

PHYSICAL REVIEW LETTERS

26 JANUARY 1987

Observation of Quantum Collapse and Revival in a One-Atom Maser

Gerhard Rempe and Herbert Walther
Sektion Physik, Universitdt Miinchen and Max-Planck-Institut fiir Quantenoptik,
D 8046 Garching bei Miinchen, Federal Republic of Germany

and

Norbert Klein

Fachbereich Physik, Universitit Wuppertal, D 5600 Wuppertal, Federal Republic of Germany

(Received 27 October 1986)

The dynamics of the interaction of a single Rydberg atom with a single mode of an electromagnetic
field in a superconducting cavity was investigated. Velocity-selected atoms were used and the evolution
of the atomic inversion as atom and field exchange energy was observed. The quantum collapse and re-
vival predicted by the Jaynes-Cummings model were demonstrated experimentally for the first time.
The evaluation of the dynamic behavior of the atoms allows us to determine the statistics of the few pho-

tons in the cavity.
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Special unharmonic oscillator

E, = hwln(n + a)
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Usber die Anzahbl der Primzahlen unter siper
gegebenen (irisse,

(Momatsberichta der Herliner Aksdemie, November 1859

Meinen Dank filr die Auszeichnung, welche mir die Akademie
durch die Aufoshme unter ihre Correspondenten hat zu Theil werden
lassen, glaube ich am besten dadurch zy erkeonen zu geben, dass ich
von der hierdurch erbaltenen Erlaubnisa baldiget Gebrauch mache
durch Mittheilung einer Untersuchung iber die Hivfigheit der Prim-
tahlen; ein (egenstand, welcher durch das Interesse, welches Gauss
und Dirichlet demselben lingere Zeit geschenkt haben, einer soichen
Mittheilung vielleicht nicht gan: unwerth erscheint.

Bel dieser LTI:I.E-BEEIJE:IJ.U.EIE' diente mir als Auagnuguplmkl. die wup
Euler gemachte Bemerkung, dess das Produet

H-v==5
¥

wenn flir p alle Primzablen, fir n alle ganzen Zahlen gesetzst werden.
Die Function der complexen Verinderlichen s, welche durch diese
beiden Ausdrilcke, a0 lange sie convergiren, dargestellt wird, bezeichoe
wch durch {(s). Beide convergiren nur, so lange der reelle Theil von
5 grosser als 1 ist; es liast sich indess leicht ein immer gilltig blei
bender Ausdruck der Functicn finden. Durch Anwendung der Gleichung
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Inverse problem

Vi§) — E,=7
!

Schrodinger equation
E, =hwhly(n+a)] — V(&) =7

JWKDB solution:
26 = eV () erf(v(£))




E, = hwln(n + a)

Potential
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Riemann-Siegel formula
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PHYSICAL REVIEW A VOLUME 44, NUMBER 3 1 AUGUST 1991

Nonclassical state from two pseudoclassical states

W. Schleich, M. Pernigo, and Fam Le Kien
Max-Planck-Institut fiir Quantenoptik, D-8046 Garching bei Miinchen, Federal Republic of Germany
and Center _for Advanced Studies, Department of Physics and Astronomy, University of New Mexico,
Albuguerque, New Mexico 87131
(Received 3 December 1990)

The quantum-mechanical superposition of two coherent states of identical mean photon number

but different phases yields a state that can exhibit sub-Poissonian and oscillatory photon statistics,
as well as squeezing.

Pipyg
Je et A
o AR
(AL
1.5} 41:;:*,:1.0.1."‘\:\\\\\
e
AN
P (w) fﬁgr,::}o OBy
7
o |¢| > ':::a;'c, P,
- "
- i
— i
e 1
X e . ATa
L | |I ___,.-“'
— A
= | T E— -1.5
e ] P
- ®
— ; i
o, I
e ]
— )
—
e el

) ~ > wne™n) +

n T




VoLume 77, NUMBEER 24 PHYSICAL EEVIEW LETTEERS 9 DECEMBER. 1996

Observing the Progressive Decoherence of the “Meter” in a Quantum Measurement

M. Brune, E. Hagley, J. Drever, 3. Maitre, A Maali, C. Wunderlich, J. M. Raimond. and 5. Haroche
Laboratoive Kastler Brossel ® Département de Physigue ds ['Ecole Normale Supérisuve, 24 Rue Lhomond,
F-73231 Pariz Cedex 03, France
(Feceived 10 September 1996)

A mesoscopic superposition of guanfum states involving radiation fields with classically distinet
phases was created and its progressive decoherence observed. The experiment involved Eydberg
atoms interacting cne at a time with a few photon coherent field trapped in a high @ microwave
cavify. The mesoscopic superposition was the equivalent of an “atom + measuring apparatus” system
in which the “meter” was pointing simultanecusly towards two different directions—a “Scluddinger
cat” The decoherence phencmencn transforming this superposition info a statistical mixture was
observed while 1t unfolded, providing a divect insight into a process at the heart of guantum
measwement.  [S0031-9007(96)01848-0]
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“Schrodinger cat”

Riemann zeta function:
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Analytic Continuation and Entanglement

coherent state:

1 1
H =hQn+ §ﬁQJZ + hw ﬁa(az + 1)

Riemann zeta function:
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Sidney Harris%,

“Actually | started out in quantum mechanics,
but somewhere along the way I took a wrong turn.”
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