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Wewill presentastudyon themechanismof multiphotondissociationof theSO� moleculethroughtheH̃ Rydberg state.For thisstudy,
a homemadeWiley-McLarenlinear time-of-flight (TOF) spectrometerwasconstructedto characterizethe fragmentsproducedduring
irradiationof SO� with a laserbeamin the 222 - 234 nm region. Both SO

�
andS

�
fragmentions weredetectedbut no parentSO

��
appeared.Themassresolvedexcitationspectra(MRES)of bothSO

�
andS

�
displaythe

��� � C̃ ��� �
	�� �� � vibrationalprogressions.
Thefirst photonin thestudiedregion pumpsSO� to theC̃ ����� electronicstate.Thesecondphotonfurtherexcitesthemoleculeto the
H̃ Rydberg state,whereit dissociatesinto SO + O andS + O� fragments.The third photonthenionizesthe SO fragment. From the
powerdependenceof theion intensityandakineticmodelwedeveloped,weconcludethatS

�
is producedby aone-photondissociation,��� ��������� � ��� �

. Theinternalenergy distributionsof thefragmentationproductsfrom dissociationof SO� via theH̃ Rydberg state
werealsoobtainedusingan ion-imagingspectrometer. The following five dissociationchannelsareobserved: SO(B ������� + O(�! "��� ,
SO(A�!#$� + O(�! "�!� , S(� D) + O�&% b ���"'&� , S(� D) + O� (a�)(*'&� , andS(� D) + O� (X ������� .


