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letters to nature

Wave-particle duality s

of Gg, molecules

Markus Arndt, Olaf Nairz, Julian Vos-Andreae, Claudia Keller,
Gerbrand van der Zouw & Anton Zeilinger

Institut fiir Experimentalphysik, Universitit Wien, Boltzmanngasse 5,
A-1090 Wien, Austria

m iffraction Scanning photo- Figure 1 Diagram of the experimental set-up (not to scale). Hot, neutral Cgo molecules
S— graling’  ionization stage leave the oven through a nozzle of 0.33mm X 1.3mm X 0.25 mm
-‘7 (width X height X depth), pass through two collimating slits of 0.01 mm X 5mm

Oven / (width X height) separated by 1.04 m, traverse a SiN, grating (period 100 nm) 0.1 m after

:’ ( l \ﬁ ﬁ ﬂ“““ ‘@,—‘ the second slit, and are detected via thermal ionization by a laser 1.25m behind the
grating. The ions are then accelerated and directed towards a conversion electrode. The

o 2 ejected electrons are subsequently counted by a Channeltron electron multiplier. The
10 pm 10 um /1 detection laser focus can be reproducibly scanned transversely to the beam with 1-pum resolution.

ollimation slits
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Figure 2 Interference pattern produced by Cgo molecules. a, Experimental ;e.c.o.:dm.g—
(open circles) and fit usiae=kisshnoff diffraction theorydcontinuous linek The expected

zeroth and first-order maxima can be clearly seen. Details of the theory are discussed in
the text. b, The molecular beam profile without the grating in the path of the molecules.
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