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Abstract

governed by the intramodal phase of two orthogonal polarization components, and, in particular, has shown great potential

Vector light gains an increasing interest due to its exotic spatial polarization structure texture, which is

in optical metrology. We present and demonstrate experimentally a novel laser interferometric technique fed by a vector
sensing beam. The phase variation of the interferometer is first mapped into the intramodal phase of the sensing beam.
Then, by in-situ characterizing the vectorial polarization state of the sensing beam via spatial Stokes tomography, a

precision phase estimation approaching standard-quantum or Heisenberg (by feeding a NOON state) limit can be achieved in

arbitrary phase ranges including insensitive regions.
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Fig. 1 Schematic principle of precision phase estimation.

(a) SU(2) interferometer fed by SOC state; (b) corresponding states

transformation determined by spatial Stokes tomography
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M1: mirror 1;

M2: mirror 2;

QWPI: quarter-wave plate 1;
QWP2: quarter-wave plate 2;
QWP3: quarter-wave plate 3;
LCR: liquid crystal retarder;
Q-plate: vortex plate;

PBS: polarizing beam splitter;
NPBS: non-polarizing beam splitter;
Ll:lens 1;

PF: polarizing filter;

CCD: charge coupled device
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Fig. 2 Experimental schematic diagram
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Fig. 3 Experimental results of phase measurement. (a) Measured SOC states on the HOPS; (b) equivalent interferometric

amplitude signal; (c) corresponding equal phase steps; (d) measured minimum phase step of LCR
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