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Of the various methods that have been proposed to reconstruct
the quantum state numerically from the set of measured &
tions Py, two are e yed here. The method makes use of the
fact that the di ¢ the marginals of the Wigner
function W(x, y) in rotated coordinates;

Pyloy)y = J'“ Wi(x; cos 8 — ypsin®, xysinf + yycosOydy, (D

where y, = — xsin§ + ycosé. Therefore W(x, y) can be ebtamed
from the set Py by back-projection via the inverse Radon transfor

e elements.of the density matrix in
 distributions Py over a set of

procedure does not involve any fil g of the experimental :
andalso allows an estimation of the propagation of statistical errors.
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Figure 2 Noise traces in i,y {left), quadrature distributions P,6x,) (centre), and
reconstructed Wigner functions (right) of generated quantum states. From the
| top: Coherent state, phase-squeezed state, state squeezed in the ¢ = 48°-quad-
tude-squeezed state, squeezed vacuum state. The nolse traces as 2
e show the electric Helds' oscillation in a 4« interval for the upper
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ric oscillator (OPA)Y™, pumped by a frequency-doubled |
us-wave Nd YAG }asez (1,064 nm). The infrared E&sef

transimits 75% @f the Easer power. Its narrow Eme
igh ‘frequency techmca] noise of th

range at ﬁ*eq; cies 221 MHz (ref. 13). The pump v
. V) for the OPA is generated by resonamt second
harmonic gener =
In {he past OPAs have been frequently used as sources of non-
light'***_ Operated below threshold, the OPA is a

source e)ef squeezed vacuum. We studied the field’s spectral comp-
nents around a frequency offset by Q27 = 1.5 or 2.5 MHz from the
optical fre@mm:y w, to-avoid low-frequency laser excess noise. To
g light (that is, with non-vanishing average electric

g ncies w * (2), we employ the OPA in a dual port

ation™. A very weak wave spht off the roakny km bseaém (s

four states, whereas for the squeezed vacuum (belonging 1 a different set of
measurements) a 3 interval is shown. The quadrature distributions (centre) can
be interpreted as the time evolution of wave packets {position probability den-
sities) during one oscillation period. For the reconstruction of the quantum states
a r intervat suffices.
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