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measurement of the accumulated phase was not determined, these results provide clear
qualitative experimental evidence of geometric phase accumulation, in agreement with
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predictions from a heuristic model and the Poincaré sphere representation, demonstrating o=zt ' | o R A 02| 6 = 30°.
geometric phase induced by birefringent-crystal-based polarization transformations. Propagation Distance
0 | 2 Cryital Tilt Angle ib (°) 5 6
Theory :
— VYV 6 Conclusions
7 N V\ Horizontally polarized light of wavelength Crystal Tilt Angle ® (°)
| /1|=t63|%|.\f/3vgm ;\s r|]nc:|detntI Otrr]1 a rllalf-w?ve Average intensity. vs. crystal tilt angle & for the BBO! crystal with a horizontal optic axis * Qualitative agreement between experimental data, and predictions from a heuristic model and
i.) Hall-Wave Plate ptate (fth )I.V\;]tlc tco.n rOtr? 'et pr? arlza ;on orientation. The data correspond to HWP angles ranging from 6 = 0° to 6 = 24°. The blue the Poincaré sphere representation.
A /| s'ate of e TIgNt Shiering the INtererometet. vertical error bars represent the standard deviation of the measured intensity values. . . : "
@ \ The transmitted beam (blue) maintains this  l|dentified characteristic beating patterns due to birefringence.
w P L 131k _
o o ] 1 |n|]:ual polet\)rlzatlor_ll_h e fl 'S tgel;efore tr:je _ 6_+pré=14: ' ' ' | « Demonstrated geometric phase accumulation induced by birefringent-crystal-based
- el ¥ i g saen Feference beam. e re ected beam (red) = | - HwPo=23 o A | - o |
5 'Y 0 P passes through a birefringent BBO crystal = | ! ; : polarization transformations.
o T "55%?3)?3% \c,;v:r:?irr]muocfsl:;eesvoll\tse azotlr?gzcer‘;lcs)tgl izt?(t)?atetg 2 v 1 t £ 5 \ SRE  Comparisons between extrema positions of two different runs revealed a phase shift
3 ii. = ¢ ] : -' 3 | b
: .\ through a range of tilt angles. The beams & 2 - v - approaching m.
i >— S eammeemocenecens recombine and the resulting interference is £ - |
WI? S | analyzed using a power meter. oL | , T , . . . N
* Turning the HWP through an angle 6 rotates e Future i ‘ Ork
the orientation of the linearly polarized light Comparing average intensity vs. crystal tilt angle ¢ with the BBO crystal at a horizontal optic axis _ _ _ |
entering the interferometer by 26. orientation for HWP angles of 8 = 14° (blue) and 8 = 23° (red). The blue and red vertical error bars * Investigate vertical crystal orientation. * Extend crystal tilt angle range.

. The BBO crystal introduces a phase delay \ y | mos rgpresept the standard deviation of the measured _intensity valyes. These runs are aligned by their . Improve consistency in low-angle measurements.

between the x and y components of the I / first defined troughs, labeled as (T1). A phase shift approaching = can be observed between the |
L _ _ ) <2 P two runs as they approach ¢ = 4°. - Enhance automated rotation stage software.

polarization, changing it from linear to / ~~o ! v
elliptical. This phase delay varies as the tilt i) ’ e — I B e i | e - Develop a more predictive model that accounts for
SIrgiE ¢. o s @izl Is elliesel This, 26 e / :l: 0.4 — — merence in crystat t Vertical vs. horizontal crystal optic axis orientation. the complex properties of the BBO crystal [2].
crystal is rotated through a range of angles, 550 angle ¢ at the extrema
the polarization of the light passing through it (itted, ) o
evolves through a range of ellipticities. ii.) / - between the 6 = 23

and 6 = 14° runs. This Acknowledgments

analysis begins at the

« Every possible polarization
state is mapped to the surface
of the Poincaré sphere [1].

A « HWP rotates the state along a — advisor, Dr. Leary, for his support and guidance throughout this research. Additionally, | appreciate
line of longitude (alters a = 40). labeled as (T1). The

®
a
'/[I)HK‘  Tilting the.BBO crystal traces a | _ ourple vertical error bars
@ path of latitude (alters ).
- i i i _ L are given by the
IFthis path s closed with a o 5.p representation of the states o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18

This work is supported by The College of Wooster. | would like to express my gratitude to my

Py3- Dy (°)

first aligned trough,

Max Francis for his assistance with automation of the motorized rotation stage.

geodesic, the geometric mapped to the Poincaré sphere. (T1) (P1) (T2) (P2) (P9) (T10)  uUNncertainty of b3 — P14. References
phase equals half the Extrema

losed 1]. . : : ' ' ' ' - '
enclosed area [1] Usneina) el willh & resesiing peliem of pesle 2nd velas. [1] Jonathan D. Logan. Measuring a Nonlinear Phase Accumulation for Cyclic and Non-cyclic

The interference effects from the BBO crystal on the polarization of light, and thus the
accumulation of geometric phase, can be modeled with the following intensity equation [1].
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Toue =5 |Eo|?|1— |[cos > + sin > cos?(a) X cos > — tan COS ((kx — ky)z) then areas of constant difference, producing a repeating oscillatory structure.
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