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CHANGE LOG
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	Summary of Changes

	5/20/13, v2
	· Add  hammer modal testing
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Table of Contents

1	Introduction	5
2	Acceptance Tests	5
2.1	Transmissivity and Extinction Ratio Test	7
2.1.1	Transmissivity and Extinction Ratio Test Set-up	7
2.1.2	Transmissivity and Extinction Ratio Test Results	8
2.2	Wavefront Distortion Test	9
2.2.1	Wavefront Distortion Test Set-up	9
2.2.2	Wavefront Distortion Test Results	10
2.3	Alignment of OFI on HAM5 with aligned PSL beam transmitted through SRM AR face	11
2.4	Hammer Modal Testing of Installed OFI on HAM5	11

Table of Figures

Figure 1: Optical Layout for OFI Alignment	7
Figure 2: Optical Layout for SH Test	9
Figure 3: OFI Double-pass Zernike Test Results	10
Figure 4: Hammer Modal Test of OFI on HAM5	12
Figure 5: Hammer Modal Test Results OFI_LLO	13

Abstract
This document presents the data for the Output Faraday Isolator LLO Align/Installation Acceptance Test.


[bookmark: _Toc357062263]Introduction
This document presents the data for the Output Faraday Isolator LLO Align/Installation Acceptance Test.
[bookmark: _Toc355712180][bookmark: _Toc357062264]Acceptance Tests
The following parameters will be measured: 1) Optical transmissivity in the forward direction, 2) extinction ratio in the backward direction, 3) wavefront distortion of the beam transmitted through the total OFI optical assembly, and 4) hammer modal testing of installed OFI on HAM5.
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[bookmark: _Toc357062265]Transmissivity and Extinction Ratio Test
[bookmark: _Toc357062266]Transmissivity and Extinction Ratio Test Set-up
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[bookmark: _Ref345082778][bookmark: _Toc353289587][bookmark: _Toc357062384]Figure 1: Optical Layout for OFI Alignment



1) Set the power of the laser to approximately 250 mW. Calibrate the transmissivity and reflectivity of the beam splitter by placing the photodetector alternately at position PD1 and PD2 and measure the power levels. The power at PD2 will be the reference power for calculating the Transmissivity and the power extinction ratio of the OFI.
2) Place the photodetector at position PD4 and rotate the half-wave plate to minimize the power at PD4; measure the power.
3) Place the photodetector at position PD3 and measure the power.
Calculate the OFI Transmissivity as the ratio of PD3 to PD2; calculate the OFI power extinction ratio as the ratio of PD4 to PD2. 

[bookmark: _Toc357062267]Transmissivity and Extinction Ratio Test Results
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[bookmark: _Toc357062268]Wavefront Distortion Test
[bookmark: _Toc357062269]Wavefront Distortion Test Set-up
Set up the SH test apparatus according to the optical schematic shown in Figure 2. Align the SH beam to pass freely through the entrance and exit apertures of the OFI.
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[bookmark: _Ref353286857][bookmark: _Ref353286818][bookmark: _Toc353289588][bookmark: _Toc357062385]Figure 2: Optical Layout for SH Test

[bookmark: _Toc357062270]Wavefront Distortion Test Results
The OFI double-pass Zernike coefficients, in units of micron, are shown in Figure 3 and Table 1. Zernike Coefficients 01, 02, 03, and 05 describe the piston, Y-tilt, X-tilt, and defocus respectively; these coefficients do not affect the wavefront aberration and will be ignored.
The astigmatism coefficients 04 and 06 are the most significant because they are responsible for direct coupling loss into the OMC. The higher order coefficients > 06 describe coma and other irregularities, which may also cause coupling loss due to generation of higher order Gaussian modes in the OMC cavity.
[image: ]
[bookmark: _Ref356222717][bookmark: _Toc357062386]Figure 3: OFI Double-pass Zernike Test Results
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[bookmark: _Toc357062271]Alignment of OFI on HAM5 with aligned PSL beam transmitted through SRM AR face




[bookmark: _Toc357062272]Hammer Modal Testing of Installed OFI on HAM5
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[bookmark: _Toc357062387]Figure 4: Hammer Modal Test of OFI on HAM5
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[bookmark: _Toc357062388]Figure 5: Hammer Modal Test Results OFI_LLO
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Measured Parameter Value Req

OFI S/N 1

Location LLO

Polarization Prism iLIGO

Faraday Rotator iLIGO

Optical Alignment

input power at BS, W 5.56E-02

  PD1, W 2.60E-02

  PD2, W 2.93E-02

  PD3, W 2.86E-02

  PD4, W 6.70E-06

BS Reflectivity 4.68E-01

BS Transmissivity 5.27E-01

BS total 9.95E-01

OFI Transmissivity 9.76E-01 9.50E-01

OFI Extinction Ratio 5.01E-04 1.00E-03


Microsoft_Office_Excel_Worksheet1.xlsx
Sheet1

		Measured Parameter		Value		Req

		OFI S/N		1

		Location		LLO

		Polarization Prism		iLIGO

		Faraday Rotator		iLIGO

		Optical Alignment

		input power at BS, W		5.56E-02

		  PD1, W		2.60E-02

		  PD2, W		2.93E-02

		  PD3, W		2.86E-02

		  PD4, W		6.70E-06

		BS Reflectivity		4.68E-01

		BS Transmissivity		5.27E-01

		BS total		9.95E-01

		OFI Transmissivity		9.76E-01		9.50E-01

		OFI Extinction Ratio		5.01E-04		1.00E-03
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Zernike Coeff., waves @ 1064nm

Measured Parameter SH ZernikeB&W Zernike

Req

OFI S/N

Location LLO

Polarization Prism iLIGO

Faraday Rotator iLIGO

Wavefront Distortion

  Zernike #4, astigmatism 0.013 0.005 0.012

  Zernike #6, astigmatism 0.011 0.005 0.012

  Zernike #7 - 15 0.009 0.004 0.012


Microsoft_Office_Excel_Worksheet2.xlsx
Sheet1

						Zernike Coeff., waves @ 1064nm

		Measured Parameter				SH Zernike		B&W Zernike		Req

		OFI S/N

		Location		LLO

		Polarization Prism		iLIGO

		Faraday Rotator		iLIGO

		Wavefront Distortion

		  Zernike #4, astigmatism				0.013		0.005		0.012

		  Zernike #6, astigmatism				0.011		0.005		0.012

		  Zernike #7 - 15				0.009		0.004		0.012
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Measured Parameter Value Req

Input aperture diameter to 

pass PSL beam < 10mm

Output aperture diameter to 

pass PSL beam < 10mm


Microsoft_Office_Excel_Worksheet3.xlsx
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		Measured Parameter		Value		Req

		Input aperture diameter to pass PSL beam				< 10mm

		Output aperture diameter to pass PSL beam				< 10mm
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