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MET—< Direct observation of polarization state space using weak measurement with Laguerre
(BX32) Az | Gaussian modes

;{FE hoht cc | #ansvy %) EOHX R - 2012 ~ 2013 £

| EF ce | 5hFN HEFE w 2014 £

gg A—-¥= cz | Kobayashi Hirokazu MRHER SRR

T | BATHAESRT LI #ET

BE ea (600 F~800 FFREEICELHTTSEL,)

MSHRIE 1L ENSETFREFZLBERLMAERODBEEAZIEEITNIIKLT, AIEICKIEELE
NINEMMZ S ELETEFHLGREDEEEROCEF/NTFVIRDERIIGE ICRATESO, inFEHINES
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DR%ELGE—FOMBBESRDZRATHNEMEICATLAFETELIRAIET, BEEMIZTEIR1ET HEERIC
BUILT=. £, RAKREABBMICELTI2HEFALGE—FOUEREADMEDNKEEL TEHBIETRETH
BELEREBMITRLE. LG E—FEFRIERELTAHW=FAEDRRBRIIRLMESNTULVEL =, ThhHit
RYVIOBRTHSD. ZOFEIL Physical Review A [Z#8FHEh, Editor’ s Suggestion IZ:E(Enf- [3].I]
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Hirokazu Kobayashi, Koji Nonaka, and Yutaka Shikano, Phys. Rev. A 89, 053816 (2014)

We propose a stereographical-visualization scheme for a polarization state by two-dimensional
imaging of a weak value with a single setup. The key idea is to employ Laguerre—Gaussian modes
or an optical vortex beam for a probe state in weak measurement. Our scheme has the advantage that
we can extract information on the polarization state from the single image in which the
zero—intensity point of the optical vortex beam corresponds to a stereographic projection point
of the Poincare sphere. We experimental |y performed single—-setup weak measurement by using a Sagnac
interferometer to validate the stereographical relationship between the polarization state on the
Poincare sphere and the location of the zero—intensity point. Moreover, we estimated measurement
accuracy by fidelity between prepared polarization state and estimated state by our scheme. This
paper was selected as Editor’ s Suggestion of Physical Review A.




