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Studying Free Radicals in Bimolecular Reactions
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Gas chromatography / Mass Spectrometry ?? too slow
Multiplexed Photoionization Mass Spectrometry (MPIMS)

fulfills (almost) all of these, but...can we do better?

Photoionization vs. Photoelectron Spectroscopy
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What Are False Coincidences, Really?
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False Coincidences Limit Dynamic Range to 1%1 103
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vertical magnification = 12

Background = 30,000 counts / bin
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The Key Realization to Identify False Coincidences

Fact 1: Deflection in E
independent of mass
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Fact 2: Once ri (Fraction of TOF) is determined for an
instrument, it is a constant

Graphical Explanation of the Method
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Testing a coincidence requires 5 things:

1) q = 0.300 (instrument specific)

2) cation timestamp tcation = 73 ils

3) TOF of the coincidence = 13 pis

4) tdeflection = tcation7  [(1-.117 31) • TOF1 ]=3[ 0 

• 
 = 63.9

5) Vx and Vy at tdeflect,on uniquely
predict (x,y) position of ion impact

x

Alternative
Fact

3) TOF of the coincidence = 22 ps

4) tdeflection = tcation )- [(1-ri) • TOF ]
= 73 - [ 0.7 • 22 ] = 57.6

5) Vx and Vy at tdeflection
predict (x,y) position of ion impact

x

An Experimental Test of the Method: Dynamic Range fu 105
Testing the new method using argon clusters
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