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The stimulated Raman adiabatic passage (STIRAP) technique allows Laser EOM PBS A4 FPI . . . 53 3 - .
. . . . - The transition of interest is, 2°5;to 3°P, in He. This
for efficient population transfer between atomic states. Production - : H : U D equires 389 nm light
of helium Rydberg atoms requires specific wavelengths of light and X Bht- 33p,
highly stable laser systems. Precise control over laser frequency and RF Oscillator .
stability is achieved via two locking systems: * Tosearch for the signal, the laser sweeps over
| o AV, Photodetector 120 MHz and wavelength is manually adjusted
Saturated absorption spectroscopy (SAS) is used to compare \\ +  Once found, the signal must be amplified 389 nm
Laser.llr.equency to the resonance frequency of an atomic - phase Shifter | + The laser frequency is modulated to produce an
ransition. l error signal.
° The Pound-Drever-Hall (PDH) technique produces feedback on & ~Z >< * The laser is locked by feeding the error signal —— 235'1
short time scales by using a stable Fabry-Perot reference cavity LP/\; | back into its cavity
to produce an error signal. Mixer
. . . FTN Gen.
SATURATED ABSORPTION SPECTROSCOPY * An RF oscillator drives an electro-optic modulator at frequency (). Lock-in Amp Moduf;:ion
The central carrier, at frequency w, is phase modulated. SAS
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* Light reflected from the off resonance Fabry-Perot interferometer is
sent to a photodetector.
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- el —. Combining the atomic reference frequency provided by the SAS
with the fast feedback of PDH, a high degree of laser frequency
precision and stability can be achieved. Currently, work is being
done to increase and stabilize the laser scan, which cannot scan
far enough to excite He atoms in the 235, state to 33P,.
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* The reflected intensity from the Fabry-Perot is symmetric. A small
modulation in frequency provides a new signal which tells us which
side of resonance our laser light is on.

* Pump and probe beams with equal frequencies counter-propagate
and overlap inside the atomic gas cell.

* The pump beam promotes atoms into the higher energy state.,

depopulating the initial state. * This asymmetric error signal, containing phase information, is
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