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A particular molecule has three low-energy states |¢), |1)2), and |¢5) with energies —FEj,
—Fy/2, and —Ey/4 respectively. The matrix elements (*¢a|73|’(/);_,) of the electric dipole mo-

ment operator for these three states are

1 242 0 0 — 0 0 —1 0
g:b:PU 2—1 3 1 Pg;,:P(J r 3 2 §b=1DU -1 4 0
0 I 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the [i5) state. The molecules are

in an environment where the background radiation density is as shown in the plot.

041 What is the expected amount of time before 10
0| molecules are in the state |1)3 )? You can ignore
P (some.) processes with multiple transitions (e.g. 2 -=> 1 -> 3).
0.1
0. 1



A particular molecule has three low-energy states |¢4), |12), and |¢)3) with energies —FEj,

—FEy/2, and —Eq/4 respectively. The matrix elements (¢,|P|is) of the electric dipole mo-
ment operator for these three states are

1 242 0 0 — 0 0 —1 0
ab_PU 2—1 3 1 ng;:PU i 3 2 ab_PU -1 4 0
0 1 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the [i5) state. The molecules are

in an environment where the background radiation density is as shown in the plot

What is the expected amount of time before 10
molecules are in the state |5 )? You can ignore
processes with multiple transitions (e.g. 2 -=> 1 -> 3).
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A particular molecule has three low-energy states |i4), |12), and |¢)3) with energies —Ej,
—FEy/2, and —Eq/4 respectively. The matrix elements (¢,|P|1s) of the electric dipole mo-

ment operator for these three states are

1 2+i 0 0 —i 0 0 -1 0
e —p| 2—i 3 1 P =R i 3 2 =Pl -1 4 0
0 1 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the |¢9) state. The molecules are

in an environment where the background radiation density is as shown in the plot.

04 ) What is the expected amount of time before 10
molecules are in the state |3 )? You can ignore
031 processes with multiple transitions (e.g. 2 -> 1 -> 3).
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A particular molecule has three low-energy states |i,), |¢2), and |¢3) with energies —Ej,
—FEy/2, and —Eq/4 respectively. The matrix elements (¢,|P|is) of the electric dipole mo-

ment operator for these three states are

1 2+i 0 0 —i 0 0 -1 0
2 —p| 2—i 3 1 P =P i 3 2 2 =Pl -1 4 0
0 1 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the |i9) state. The molecules are

in an environment where the background radiation density is as shown in the plot.

o qf\ What is the expected amount of time before 10
molecules are in the state Y5 )? You can ignore
0.3 processes with multiple transitions (e.g. 2 -> 1 -> 3).
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A particular molecule has three low-energy states |i,), |¢2), and |¢3) with energies —Ej,
—FEy/2, and —Eq/4 respectively. The matrix elements (¢,|P|is) of the electric dipole mo-

ment operator for these three states are

1 2+i 0 0 —i 0 0 -1 0
2 —p| 2—i 3 1 P =P | i 3 2 2 =Pl -1 4 0
0 1 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the |i9) state. The molecules are

in an environment where the background radiation density is as shown in the plot.
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A particular molecule has three low-energy states [¢1), |1hs), and |¢3) with energies —Ej,
—FEy/2, and —FE,/4 respectively. The matrix elements (1|P|t) of the electric dipole mo-

ment operator for these three states are

1 24i 0 0 —i 0 0 -1 0
e —pP| 2—i 3 1 P =P | i 3 2 = =Pl -1 4 0
0 1 2 0 2 0 0 0 1

A collection of 100,000 of these molecules are prepared in the [i9) state. The molecules are

in an environment where the background radiation density is as shown in the plot.

o qf‘ What is the expected amount of time before 10
' molecules are in the state |13 )? You can ignore
0% processes with multiple transitions (e.g. 2 -> 1 -> 3).
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