Towards cold ammonia collisions
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In the last decades, huge steps have been made towards understanding molecular collisions [1]. We are interested in cold
collisions between two dipoles, because the anisotropic and long-range nature of the interaction allows for interesting collision
phenomena and experiments [2]. By combining a Stark decelerator and curved hexapole in a merged-beam set-up we have
been able to study high-resolution inelastic ND;-NO collisions between ND; (Jx p=14-) and NO (j=1/2,f) at energies down to
10mK. We would like to extend this research to ND5;-NDj; collisions. Currently we are investigating the effect of the curved
Qexapole field on the Stark beam.

~

/

Hexapole

\

Stark decelerator (316 stages)

Stark decelerator
» Excellent control of polar molecules

due to Stark effect
+ High state selectivity
* Small beam spreads

* Guides molecules through the bend

Low collision angle > low E_,, !

backward <) forward

p

90 180
Angle (degrees)

Traj. Calc.

- |

(. . Y4 Ang. Distr.
Experimental set-up NO-ND; results 9
i ' NPV , Z Sim. full PES Dipole-dipole
DCS’s Sim. excluding dip-dip interaction causes

=

long-range glancing
collisions, observed
at forward scattering

@High E the strong
NO-ND; interaction
causes Soft-Collision
Back-Scattering
(SCBS) at specific
impact parameters

|
AL ,J""'h:-,.J._ .if’- "* -
h| "' 1' |

||

Intensily {a.u.)

6288 62989 &3

}
|

| 'H

Wavenumber (cm™)

s
REMPI spectrum °ND,
Low-field seeking spectrum

o _11_, I

Expetrnental |
Simulated

6301 6302 6303 6304 6305 6306 6307

10*

Use '®ND; and '“ND; for spectroscopic separation
\_ - find suitable 'SND; 1,- and 1,+ REMP!I transition )

f Outlook

Without E

L

Control collisions in E-field!

With E

sNDy(1) o e |
15NDy(1,) 0.} » |

Pumping to 11+ with
microwaves to study
orientation effect

N

J

(Hexapole influence

340 m/s 380 m/s

M=1 Transition curve

L

o
~

M1 /MO (arb. u.
S
[\)

Hexapole (partly) deflects Stark beamspot due to its E-field
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