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L. A. Kraft, et al, GB, Phase modulation detection of a strontium atom interferometer gyroscope, Phys. Rev. Applied 25, 034030 (2026).




1 Motivation
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1. Minimize Shared Laser Light Phase shift depends on atomic velocity

« AIG and Tweezer project need Ap = 2k - (¥ x ﬁ)T2
red and blue laser light
2. Boosted AlIG Signal
* More blue power for detection

* Potential for laser cooling
< IR

Nozzle limits transverse velocity to ~5m/s
Canuse blue laser lightto coolto ~0.27 m/s
Many more atoms contribute

Boosts Contrast
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External Cavity Diode Laser
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 Based on Daniel Steck’s Design
* Requires

e Stable Current

e Stable Temperature

* Wavelength Selection

* Precise Cavity Alignment
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e Stable current prevents
wavelength drift
» Stable temperature prevents
wavelength drift
* Built twisted pair cables
* Reduces electromagnetic
interference
* Replaced damaged cables

Electronics
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 Supplies stable current
* 0-400 mA
* Tested before connecting
diode
* 16 Qtest load
* Protected laser diode
e Current driver shorting
switch

Current driver
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* Temperature changes
laser wavelength

* Thermistor measures
temperature

e TEC heats or cools diode

* PID maintains constant
temperature

e Calculated thermistor
coefficients

1 Thermo-Electric Cooler (TEC)
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1 Prism mount

Center for Quant®q Research|and Technology

* Beam leaves diode elliptical Anamorphic Beam Lig, A58 QQ 6
* Prism pair compresses beam
* MATLAB calculated prism or
angles
* Modified SolidWorks design 05k

* Printed custom prism mount
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1 Installing the Diode

Center for Quant®q Research|and Technology

* Nichia diode

 Extremely sensitive to
electrostatic discharge (ESD)

* Machined custom adapters

e Successfully mounted diode

 |nstalled collimation lens



1 Collimation
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* Laserbeam initially diverges

* Lens produces parallel rays

* Improves beam quality \

* Prepares beam for grating - N
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1 Installing the grating
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* Provides optical

feedback
* Selects laser ::
wavelength tzf oo { N i
* Needed s-polarized light :8 - N =
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1 Lasing!
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* Final optical alignment
 Maximize optical feedback

* Reflected light enters diode

* Higher power at same current

* Achieve stable laser operation




Questions?
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  ∆ 𝜙 =   4 𝜋   m   Ω A h


  = 2  k → ∙  (   v →   ×  Ω → )  T 2


  ∆ 𝜙 = 2  k → ∙  (   v →   ×  Ω → )  T 2
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   1 T = A + B ∗   ln ⁡   ( R ) + C ∗   l n 3 ( R )

