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Hi my name is Stephen Tivenan. I my presentation will be about the Mathematical representation of the photo-ionization of Dichloromethane.


Outline

1. Introduction
* Experimental Background
* Goal

2. Calculations
* Potential Energy Curves
* Born-Oppenheimer Approximation
* Hartree Fock Approximation

3. Results

e Conclusion
* Moving Forward
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Here is the order of my presentation. First I will be discussing the purpose of my experiment, in doing so I will discuss the physical repreo importance of potential energy curves and demonstrate an example of previous work. Then I will dive into the calculations of the Conclusion


Physical Experiment

Cl

‘ Specific Channels:

> C\Leads to Fragmentation.. CH,CL,>CH,+ ClL* + e
E =hv C|/ - H CH,CL,>CH,*+ Cl, + e
[1]

Question: Which of these two specific channels is preferred?

Answer: Examining Multiple Potential Energy Curves
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As you can see here, this is Dichoromethane and we are sending a photo in hope to ionize the molecule into two fragmentation, 


Potential Energy Curves

Energy vs Inter-Nuclear Distance

Inter-nuclear Bond Length

Energy N -

* The energy of the molecule is the lowest ™ e croungste 0
Eigenvalue Of Our MOIeCUIar : 1InterNuzclearDist3ance(Ar\‘;stroms)5 6
wavefunction at specific internuclear R=1.77 A
distance
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Born-Oppenheimer Approximation

* Assume Nuclei is stationary to electron
H Y(r, 1,1, 175.. 7y, Ry, Ry . Ryy) > HY(r, 1y, 1,150 .Ty)

Hartree-Fock Approximation #¥@rnmn.n) —— Hp@) =Ey@r)

* Find Eigen Energy Value of Electron W= {t/z(rl),w(r),w(r) -}
. . . \ 7 J—
* Approximation for Eigen Energy for H@}=E9@)
the Molecule for different
Symmetries +Z, R +Zg

* Symmetries-Orbital and Spin

KANSAS STATE
UNIVERSITY



Presenter
Presentation Notes
Entire system


Calculation

* Set both Carbon Chloride’s bond length
(distance between nuclei) at specific
values.

* Use Hartree-Fock to calculate the optimal
Energy Eigenvalues for different
symmetries

 Dichloromethane
* Methylene
e Chlorine
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Optimal Potential Energies for Methylene

and Chlorine

-24.8121 KeV -24.7977 KeV

-1.0498 KeV -1.0585 KeV

-24.8098 KeV -24.7976 KeV
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Potential Energy Curve Dichloromethane

0.03
0.025 \
CH,CL**
0.02 \—'-q-l Cl,*
o 00 ®© 0006060606000 000000 00000 ° 2 doeceecooiso CH2+C|2+
3
=3 CH,*+Cl, *
ao 0015
] CH,*+Cl
v \ 2 T
L ' —o ([ ]
CH,CI,** y —\ CH,Cl,*
- 2 ()
0.005 N
CH,Cl,
0
1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

Internuclear Bond Length (A)

KANSAS STATE
UNIVERSITY




0.023

0.022

0.021

0.019

Energy (KeV)

0.018

0.017

0.016

Potential Energy Curve Dichloromethane

CH,CL**
CH,CL,*
® 6 00 00 0606060606606 06606006060 0 0 0 A EE R EEEEREEREE CH2+C|2+
CH,+Cl,* *
CH,*+Cl, *
1.5 2 2.5 3 3.5 4 4.5 5 5.5

Internuclear Bond Length (A)

KANSAS STATE
UNIVERSITY



Conclusion

* For different symmetry, Dichloromethane fragments and
lonizes to

* CH,CL,2CH,+ Cl,* + e

* Moving Forward produce more Potential Curves varying the
symmetry of the molecule, different approximations

* Produce more fragment energy values with different
symmetries
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