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Fig. 2.1. Pulse area as a function of distance into the absorber (McCaLL and HAHN
[1969]). Arrows denote the direction of evolution for the two input areas shown in the
computer solutions in Fig. 2.2. The area is denoted by 0 instead of A as in the text.

Fig. 2.2. Evolution of pulses with areas just above and below 7 as a function of z (McCaALL
and HauN [1969]). Distance is in units of 7~ ' both in this figure and in Fig. 2.1. The time
scale depends on the electric dipole moment of the excited transition.
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Fig. 3.1. Schematic diagram of Hg-Rb SIT apparatus (sec SLUSHER and Gisss [1972]).
M, is a 3-m totally reflecting mirror; V, is a 1-usec voltage pulse causing 1-usec single-
mode laser pulse; A, is the aperture to select TEMgo mode; SMS is single-longitudinal-
mode selector; Vy is the modetuning voltage across the piezoclectric transducer; M;
is a 4 % transmission (lat output mirror; P, is the Gaussian transverse intensity profile;
PC is the Pockels-cell gating 5-10 nscc portion of the lascr pulsc; LP and QW are lincar and
circular polarizers; S is a superconducting solenoid; Ly, L2 and L; arc imaging lenscs; B
is the magnetic field (x 74.5 kG); C is the Rb vapor cell; P, is the stripped Gaussian pro-
file after SIT interactions in the Rb cell; A, is the limiting apcrture used to obscrve a uni-
form transverse intensity; and D is an avalanche photodiode or cross-field photomultiplier
detector.



The “Hg-Rb” Experiment (cnt'd)
R. E. Slusher and H. M. Gibbs, Phys. R&E, 1634 andA6, 1255E (1972)

M, M
L J 1}
a 2 32
; |
2 2 |
p =
LT , = |
't | ®rb ABSORPTION
[ | AT 74.5 kG
| lo| COINCIDES WITH
| 1 g| THE 2029 | ASER
ul V’
‘3, <
' o
;12
I
ot < |u
< R Ve 32
N R
0
3 =2 i
~
|
]
|
|
2 |
‘ ] | 214 GHz2
55 25 — |
12 6.83 GHz |
|
| |
; |
HYPERFINE
INTERACTION |
|—> ’
H b —
-tr2 3/2

87Rb ENERGY LEVEL DIAGRAM

Fig. 3.2. Diagram of the relevant energy levels of ®?Rb as a function of magnetic field
strength. The Zeeman interaction at 74.5 kOe lifts the low-field degeneracy and increases
the absorption frequency to coincide with the Hg laser emission frequency.
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Fig. 3.3. SIT nonlincar transmission in Rb vapor with oL = 5. Solid curve is a uniform

plane-wave computer solution. Solid dots are data taken with 200-pm output aperture to

approximate uniform plane wave. Triangles are data with no aperture correspond ing to

a plane-wave with Gaussian intensity profile. The pulse shapes for the circled points are
shown in Fig. 3.4.
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