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Point source / colimated source
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Small area A ~ 1 nm? Large area A ~ 100 pm?
Coulomb explosi No Coulomb explosion
oulomb explosion
g - . u
Large Q, AE ~1eV Small Q, AE ~1 meV

Needs: Mono-Energy (AE < 0.1 eV) spectroscopy-chemistry-focus




Cold atoms
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Cold atoms

Doppler effect
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Trapping cold atoms

Zeeman effect c+’i‘
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Cold atoms sources

Transversaly cooled atoms beam

Continuous beam
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See E. Vredenbregt’s talk
(on Monday 1st October at

9:10) .
See L. Kime’s talk

(on Monday 1st October at
14:35)

Max current 1 nA

AE=1~ 20 meV



Outline

e Presentation of the 2D-MOT
— Inside the 2D-MOT and creation of the atomic beam
— Study of the flux by fluorescence

— Simulations on the electron trajectories with General
Particule Tracer code (GPT)

 Future Improvements of the flux in the ionisation
dlea
— by compression
— by changing the power of the pushing beam
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The standard 2D MOT

Cs atoms

S

N

A
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Atomic beam

Specifications provided by SYRTE
for Rb 2D-MOT :

Maximal flux : 101? atoms.s™1
Longitudinal speed : 20 m.s7* Pushing laser
Transversal speed : 0.2 m.s~1

Monomode fiber

require 100 mW for the cooling lasers Cooling lasers

require 1 mW for pushing beam Continuous atomic beam



Caracterisation of the beam

‘ \ Fluo. signal
(_/‘\ & Probe laser at 90° from
— the atomic beam axes

-> the signal does not depend on
the Doppler effect

-> Give the number of atoms in the lighting volume



Size of the beam

Probe laser at resonnance

Fluo. signal
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Speed of atoms
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GPT simulations
Current : 10 pA

Photoionisation / Rydberg ionisation
lons or
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GPT simulations
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Conclusion on these first results

- Current source: 5 pA on (1 mm?) (1 A/m?)
- New source: 10 pA on (40 nm)? (10° A/m?)

ESD (QMS)
%l]g'[%{g ev) desorbing
1= e'
P ° neutr_al
‘ 0o ® ¢ U Control of chemical breaking

X -;l\.u.,.rF’.'t; Si...

Institut des sciences molécullaires d’Orsay
See A. Lafosse’s talk (on Wednesday 3 October at 9:40)



Compression

Transverse axe ]
A B field

— s o —aamasaaaes | Compression until ~ 0.1 mm

"_:;'“;’ 1 Dimension code by E. Vredenbregt

Propagation axe

Onlyon 3 cm

Niim =10 atoms.m ™3 fluxyim= 10%atoms/s (0.1 mm)?



Compression




Changing the power of the pushing
beam
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Axe beam propagation
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Changing the power of the pushing
beam
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Conclusion

Current: 1 nA
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