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1.) What would be a good approximation to an N-electron atom wave function? And
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2.) Describe the Pauli exclusion prmc1ple
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3) a.) State the variational principle and explain its significance.
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b.) Describe a procedure for applying the variational principle to solve
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4.)
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5.)
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6.)
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Given the Hamiltonian H = ~ % V24 Ax (in an)

(Where A is a small constant.)

Describe in steps, (you don’t have to solve them) how you would solve the
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What is the physical meaning of the J quantum number in the term symbol *Fs?
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The ground configuration of the nitrogen is 15°2s*2p°, which leads to atomic term

How many states arise from the configuration of the nitrogen atom?
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What atomic levels (J-values) arise from the atomic term symbols?
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What does Hund’s rule predict for the ground-state level of the nitrogen

atom?
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Optical spectroscogy of atomic nitrogen as revealed atomic levels

arising from the 1s

o

25°2p” configuration at the energies listed below. Th g3

number of states observed when the atoms are placed in a magnetic field is @
also noted for each atomic level below.

Energy Number of States Term symbols
28842 em’ splits into 2 states R
28838 cm” splits into 4 states *Rale
19231 cm™ splits into 4 states | * Day,
19223 em™ splits into 6 states - *Dsy,
0cm’” splits into 4 states “ 321,
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Identify the levels listed above with the atomic terms and levels which you
derived in part(c) of this problem.
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7.) One of the excited configurations of atomic silicon is the [1s°25°2p%35%]3p!34" &
(10 pts.) configuration. What atomic term symbols result from this configuration? (Be sure <&
that your term symbol designates the values of L,S, and J in the appropriate way). F{J"\s
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8.)  Is CF; alinear or bend molecule? If bend what is the value of the angle? Use the orbital
energy diagram to explain your answer.
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