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ABEGwith > 1@ atoms
In one coherentstate

A May extendover millimeters
ADe Brogliavavelength
determinedby massof a single

atom.

Ultra-cold, weakbindinglimit !

Molecules& clusters
headingtowards
> 1@ atoms in asingle

particle

M RS .waRlEnDth $
isdeterminedby the mass
of allatoms

Hot, strongbindinglimit !




Challenges

. U Farfield experiments not feasible for
A Small de Broglie wavelengths NAasees >>p100@mu!

(<picometer)

A No coherent beam sources available U &1y small T order diffraction angle
U Long interferometer & very slow

particles required

A Low detection efficiencies (i Long passage time leads to strong
environmentaldecoherence
A Dispersive interaction between U Huge signal loss due to required
molecules and gratings spatial coherence (tight velocity
selection & collimation)
chopper g =100 nm thermal ionization
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A Talbot -Lau -Interferometer

w 3 Gratingsof equalperiods
spacedequidistantly

A Advantages:
w Periodscaleswith <2
w Spatiallyincoherentillumination L
w Short (ntensity~1/r?) |

o
r Y

w =>Allowsinvestigationof the
characteristicof complex
molecules



wlst grating is illuminated 15t Grating 2nd Grating 34 Grating

incoherently "Source* "Diffraction’- "Mask'-
Gratin ' it rati

wEach slit acts as coherent soufce ‘ J | Cradhs, Gratjng

w2"d grating acts as diffraction
grating

wThe transmission function i$
reproduced at integer multipleC
the Talbot length

wlf periods match, patterns
originating from different source
slits add (incoherently)

w3 grating is used to scan the -
molecule pattern
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Impact of the molecule-grating interaction”

Molecule -Grating
Interaction

w More significantfor smaller
gratingperiods

w More significantfor larger
moleculeghigherpolarizabilitie$

\

A Prohibitively narrow
velocity distribution
required !

Visibility

A Not feasible for molecules
>>1000 amu!
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nviv =0.3% => Visibility reduced by 50%!




Kapitza-Dirac TLI

Solution:
LightGratingemployed
ascentralgrating

w Novander-Waals
Interaction

wActsaspure phase
grating

w Variable potential

w 100%transmission

w Cannotbe blockedor
destroyed




Kapitza-Dirac TLI

Solution:
LightGratingemployed
ascentralgrating

w No interaction btw.
moleclesandgrating
surfaces

wActsaspure phase
grating

w Variable potential

w 100%transmission

w Cannotbe blockedor
destroyed

Visibility
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Light Gr&

B thermicche Quelle




