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Doppler cooling of Ba+ ions: 493 nm, 685 nm and 986 nm lasers. ;| || Denschlag
Dipole trap: 1064 nm laser.
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Possible reactions

Two body collisions:

Rb + Ba* - BaRb*

Three body collisions

Rb + Rb + Bat = BaRb*+ Rb

Photodissociation:

BaRb* + hv -Ba + Rb*/ Rb + Ba*



Binary and Ternary reaction-rate constants
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Hot Ba® in Hund’s case a



Potential energy (cm'l)

Rb(5p) + Ba'(6s)

Rb" + Ba(5d6p, 'D)
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Potential energy curves calculated by Romain \Vexiau
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Potential energy (cm’ l)
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Potential energy (cm’ l)
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Potential energy (cm’ l)
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Cross section (x 10 cm)

=20

100 20 C oS
o—e 0.23:10 cm = (Ep (k= kg))

20 5 0.75
+—+ 4510 cm = (Ep/(k=kg))

20 4

5 0.75
10} =—=1735-10 ¢

m = (Ep f(k=kg))

—

0.1+

0.01}

0.1 1
Ep (K xks)

0.001 0.01

10

State-to-state absorbing cross section
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Cont. and Vibr. wavefunction
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Cont. and Vibr. wavefunction
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Artifical (4)Z*

10000 9500—t|l|lllllllllllll—l-

1064 nm

9000
9450 — —

| l | N N | l | I

8000 —— —
- - - 1064 nm .
i 1 9400f=......... | —
7000 - : :
6000 9350 B -
: : _I 1 l | 1 | 1 | | | | I 1 1 | I 1 1 1 | | 1 I—
= ] 7 8 9 10 11
5000 —
I : ~0.1a.u.

4000IIll|I1Illlllllllll|III11II|III|I1
5 10 15 20 25 30 35 40




State-to-state absorbing cross section for Artifical (4)Z*
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Hot Ba* in Hund’s case ¢



Potential energy (cm'l)
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Constant A = 2/5A_.,=320.382 cm™
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Potential energy (cm™)
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Hund’s case C Potential Energy Curves
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Constant A = 2/5A_.,=320.382 cm™
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Q=3 p=(a+v( X)) entrance Ly+ ConstantA = 2/5A,,=320.382 cm’
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Unscaled cross section (cm”)

(2)12+ . (4)12+

A =1064 nm

w
I

S
[

—

e

o
[

(2)IZ+ _ (4)1):+

8800 9000 9200 9400 9600
o -1
Transition energy (cm )

Hund’s case A

9800

— _10.5cm’’
— —62cm”
=B T

A== 2.4cm’

—1.lem
-0.1cm’



: 2
Unscaled cross section (cm”)

Conclusion and outlook —
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