Laser Dipole traps
Example of AC Stark Shift:
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Laser Dipole traps
Example of AC Stark Shift:

Recall
* 10 mW of laser power.
RO g.(g|r|e)-E
- focused down to 10 pm. AE = = with Q= .
* Detuning: é = -2n x 100 GHz.
For an °’Rb atom at 780.24 nm, (g|r|e) ~ 3 a, AE =-1.8 x 1025 ]
~ I
= Intensity = 108 W/m?, Electric field = 2.7 x 10> V/m 10 mK 1!
= 0 =6.6 x 101° rads/s, so 5| >> |Q| =V ~1.5mis

Atoms are trapped by focused laser light !!!

\
—




Laser Dipole traps

Quasi-static Limit:
* 1 W of power. Atom: 8RDb
- focused down to 100 um. DC polarizability: « = h - 0.08 Hz/(%)2

= Intensity ~ 108 W/m?, Electric field = 2.7 x 103 V/cm

U=-1.2 x 1028 ]
| ~ 10 pK !

— Vv ~3cm/s

Ultracold atoms are trapped by focused laser light !!!

200 pum

= 1064 nm

klaser =




Optical Tweezers

The classical picture of dipole trapping is given by ray optics:

Light intensity profile  Light intensity profile

Sphere attracted to region of high intensity.



Optical Tweezers

The classical picture of dipole trapping is given by ray optics:

Light intensity profile  Light intensity profile

Frequently used in

biophysics to

manipulate cells !!!

Sphere attracted to region of high intensity.



Mollow Triplet (I)

Atom + Laser Field (dressed atom picture), 6=0
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Mollow Triplet (I)

Atom + Laser Field (dressed atom picture), 6=0
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Mollow Triplet (ll)

Atom + Laser Field (dressed atom picture), 6=0

+ add-in atom-laser interaction energy le,n+2)
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Mollow Triplet (ll)

Atom + Laser Field (dressed atom picture), 6=0
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Mollow Triplet (ll)

Atom + Laser Field (dressed atom picture), 6=0
+ add-in atom-laser interaction energy
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Atom + Laser Field (dressed atom picture), 6=0
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Atom + Laser Field (dressed atom picture), 6=0
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Mollow Triplet (ll)

Atom + Laser Field (dressed atom picture), 6=0
+ add-in atom-laser interaction energy
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Mollow Triplet (lll)

Atom + Laser Field (dressed atom picture), 6=0
+ add-in atom-laser interaction energy
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Atom + Laser Field (dressed atom picture), 6=0

Mollow Triplet (lil)
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Mollow triplet in Sodium at 589 nm

Fluorescence Signal
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[Grove et al., Phys. Rev. A 15, 227 (1977)]

>
Wo+tC2 Energy (frequency)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

