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Laser Interferometric Gravitational wave Observatory, LIGO

» First observation of GW by a merging

binary black holes on 2015/09/14

Hanford, Washington (H1)

Strain = A—LL =10"*"; L = 4km

= AL=4x10"m
Livingston, Louisiana (L1)

H = L1 observed J L}

Strain (1072%%)

- H1 observed (shifted, inverted)




eLISA Project, Space LIGO

5 million km

1 AU (150 million km) \

Sun
Classic LISA /
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(c) (d)

FIGURE 2.42. Interferograms for a perfect lens. (a) With no tilt or defocusing. (b) With il (c) With
defocusing. (d) With tlt and defocusing.
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FIGURE 2.43. lnterferograms for a lens with spherical aberration at the paraxial, medium, and marginal

foci.
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1,
Rotate to an angle Measure power versus

that maximize output power angle of polarizer 2
laser Polarizer 1 Polarizer 2 Power meter
2,
Rotate to an angle Rotate to an angle that minimize

that maximize the output power , the output power

— : |

Polarizer 1 Polarizer 2 Power meter

Polarizer 3

» Then add polarizer 3 into the beam path, rotate it and see the power after polarizer 2.
Why the light can pass through the polarizer 2 again?






- N\ Polarizing beam splitter
\ >

v

laser

Polarizer 1  Half waveplate

» Use polarizer 2 to check the polarization for transmitted and reflected light !
* Rotate angle of half waveplate and measure the transmitted and reflected power

- N Polarizing beam splitter
\ >

laser
Polarizer 1  quarter waveplate

* Rotate the angle of quarter waveplate such that the power ratio of transmitted and
reflected power after a PBS is about 1:1. Light is circularly polarized now!

* Replace the PBS by polarizer 2. Measure the output power after polarizer 2 versus
its angle. Make sure the power is almost constant for any angle!



Polarizing beam splitter

laser

Polarizer 1

Half waveplate




laser Polarizer 2
Polarizer 1 fig ¢ i olarizer

SR
» Use the polarizer 2 to check how much the polarization angle change after the
helical crystal or molasses.

* You can try to increase the density of the molasses to see if the polarization
rotation angle become larger!
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k& Structure

* Core: S10, doped with GeO,. 4-8um for single-mode fiber, 50-100 um for
multi-mode fiber

* Cladding: pure SiO, or with less GeO, 125-140 um

« Jacket: Plastic for protection, 500-1000 uym
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Index of refraction  Input pulse Output pulss
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