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1 About

The force coefficients are calculated according to
Force Coefficient = [1/(GS*WSGS*TX(RX)WS)]*[2*cos(theta)/c]

Angle of Incidence (theta) = 8.75 deg
Speed of light (c) = 299792458 m/s
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2 Gold Standard (ρGS)

List of Measurements

Date GS ± SE_GS Normalized
D20190122 -8.098500 ± -0.025915 (1 ± 0.003200)
D20190312 -8.098500 ± -0.025915 (1 ± 0.003200)
D20190423 -8.098500 ± -0.025915 (1 ± 0.003200)
D20190611 -8.098500 ± -0.025915 (1 ± 0.003200)
D20190625 -8.098500 ± -0.025915 (1 ± 0.003200)
D20190910 -8.098500 ± -0.025915 (1 ± 0.003200)
D20191210 -8.098500 ± -0.025915 (1 ± 0.003200)
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Summary of Gold Standard
Mean value: -8.098500

Standard deviation: 0.000000
Standard error: 0.000000

Relative Standard error: 0.000000
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3 WS to GS Responsivity (αWG)

List of Measurements

Date WSGS ± SE_WSGS Normalized
D20190122 1.114181 ± 0.001526 (1 ± 0.001370)
D20190312 1.114181 ± 0.001526 (1 ± 0.001370)
D20190423 1.114181 ± 0.001526 (1 ± 0.001370)
D20190611 1.114181 ± 0.001526 (1 ± 0.001370)
D20190625 1.114181 ± 0.001526 (1 ± 0.001370)
D20190910 1.114181 ± 0.001526 (1 ± 0.001370)
D20191210 1.114181 ± 0.001526 (1 ± 0.001370)
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Summary of WS to GS Responsivity
Mean value: 1.114181

Standard deviation: 0.000000
Standard error: 0.000000

Relative Standard error: 0.000000
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4 TxPD to WS Responsivity (αTW )

List of Measurements

Date TXWS ± SE_TXWS Normalized
D20190122 -0.558870 ± 0.000346 (1 ± -0.000619)
D20190312 -0.558519 ± 0.001085 (1 ± -0.001942)
D20190423 -0.559161 ± 0.000332 (1 ± -0.000594)
D20190611 -0.559233 ± 0.000435 (1 ± -0.000778)
D20190625 -0.560432 ± 0.000336 (1 ± -0.000600)
D20190910 -0.559565 ± 0.000290 (1 ± -0.000519)
D20191210 -0.558977 ± 0.000344 (1 ± -0.000615)
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Summary of TxPD to GS Responsivity
Mean value: -0.559251

Standard deviation: 0.000613
Standard error: 0.000250

Relative Standard error: 0.000446
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5 RxPD to WS Responsivity (αRW )

List of Measurements

Date RXWS ± SE_RXWS Normalized
D20190122 -0.720173 ± 0.000164 (1 ± -0.000227)
D20190312 -0.720198 ± 0.000174 (1 ± -0.000242)
D20190423 -0.721624 ± 0.000153 (1 ± -0.000212)
D20190611 -0.720124 ± 0.000167 (1 ± -0.000232)
D20190625 -0.721900 ± 0.000161 (1 ± -0.000222)
D20190910 -0.720076 ± 0.000143 (1 ± -0.000199)
D20191210 -0.721099 ± 0.000138 (1 ± -0.000192)
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Summary of RxPD to GS Responsivity
Mean value: -0.720742

Standard deviation: 0.000784
Standard error: 0.000319

Relative Standard error: 0.000443
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6 Optical Efficiency (e)

List of Measurements

Date e ± SE_e Normalized
D20190122 0.988025 ± 0.000271 (1 ± 0.000275)
D20190312 0.988711 ± 0.000639 (1 ± 0.000646)
D20190423 0.985951 ± 0.000254 (1 ± 0.000258)
D20190611 0.987762 ± 0.000315 (1 ± 0.000319)
D20190625 0.987084 ± 0.000254 (1 ± 0.000257)
D20190910 0.986994 ± 0.000234 (1 ± 0.000237)
D20191210 0.987598 ± 0.000245 (1 ± 0.000248)
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Optical Efficiency

Summary of Optical Efficiency
Mean value: 0.987446

Standard deviation: 0.000878
Standard error: 0.000357

Relative Standard error: 0.000362
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7 Beta (β)

List of Measurements

Date beta ± SE_beta Normalized
D20190122 0.998895 ± 0.000000 (1 ± 0.000000)
D20190312 0.998895 ± 0.000000 (1 ± 0.000000)
D20190423 0.998895 ± 0.000000 (1 ± 0.000000)
D20190611 0.998895 ± 0.000000 (1 ± 0.000000)
D20190625 0.998895 ± 0.000000 (1 ± 0.000000)
D20190910 0.998895 ± 0.000000 (1 ± 0.000000)
D20191210 0.998895 ± 0.000000 (1 ± 0.000000)
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Summary of Beta
Mean value: 0.998895

Standard deviation: 0.000000
Standard error: 0.000000

Relative Standard error: 0.000000
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8 Input Optical efficiency factor (ET)

List of Measurements

Date E_T ± SE_E_T Normalized
D20190122 1.006599 ± 0.000276 (1 ± 0.000275)
D20190312 1.006249 ± 0.000650 (1 ± 0.000646)
D20190423 1.007657 ± 0.000260 (1 ± 0.000258)
D20190611 1.006732 ± 0.000321 (1 ± 0.000319)
D20190625 1.007078 ± 0.000259 (1 ± 0.000257)
D20190910 1.007124 ± 0.000238 (1 ± 0.000237)
D20191210 1.006816 ± 0.000250 (1 ± 0.000248)
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Summary of Input Side Optical Efficiency factor
Mean value: 1.006893

Standard deviation: 0.000448
Standard error: 0.000182

Relative Standard error: 0.000181
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9 Output Optical efficiency factor (ER)

List of Measurements

Date E_R ± SE_E_R Normalized
D20190122 0.994544 ± 0.000273 (1 ± 0.000275)
D20190312 0.994889 ± 0.000643 (1 ± 0.000646)
D20190423 0.993500 ± 0.000256 (1 ± 0.000258)
D20190611 0.994412 ± 0.000317 (1 ± 0.000319)
D20190625 0.994071 ± 0.000256 (1 ± 0.000257)
D20190910 0.994025 ± 0.000235 (1 ± 0.000237)
D20191210 0.994329 ± 0.000247 (1 ± 0.000248)

0.9935

0.9940

0.9945

0.9950

0.9955

M
ag

ni
tu

de

2019-02
2019-03

2019-04
2019-05

2019-06
2019-07

2019-08
2019-09

2019-10
2019-11

2019-12

Measurement dates

0.9935

0.9940

0.9945

0.9950

0.9955

M
ag

ni
tu

de

0.9990

0.9995

1.0000

1.0005

1.0010

No
rm

al
ize

d 
M

ag
ni

tu
de

0.9990

0.9995

1.0000

1.0005

1.0010

No
rm

al
ize

d 
M

ag
ni

tu
de

Output Side Optical Efficiency factor

Summary of Output Side Optical Efficiency factor
Mean value: 0.994253

Standard deviation: 0.000442
Standard error: 0.000180

Relative Standard error: 0.000181
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10 TxPD to WS prime (αTW
′)

List of Measurements

Date alphaTXWS_prime ± SE_alphaTXWS_prime
Normalized
D20190122 -0.562558 ± -0.000247 (1 ± 0.000439)
D20190312 -0.562010 ± -0.000289 (1 ± 0.000514)
D20190423 -0.563442 ± -0.000479 (1 ± 0.000851)
D20190611 -0.562998 ± -0.000268 (1 ± 0.000476)
D20190625 -0.564399 ± -0.000329 (1 ± 0.000584)
D20190910 -0.563551 ± -0.000338 (1 ± 0.000600)
D20191210 -0.562787 ± -0.000275 (1 ± 0.000489)
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Summary of TxPD to WS prime
Mean value: -0.563106

Standard deviation: 0.000774
Standard error: 0.000315

Relative Standard error: 0.000560
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11 RxPD to WS prime (αRW
′)

List of Measurements

Date alphaRXWS_prime ± SE_alphaRXWS_prime
Normalized
D20190122 -0.716244 ± -0.000914 (1 ± 0.001276)
D20190312 -0.716517 ± -0.000941 (1 ± 0.001314)
D20190423 -0.716933 ± -0.000985 (1 ± 0.001374)
D20190611 -0.716100 ± -0.000956 (1 ± 0.001335)
D20190625 -0.717619 ± -0.000979 (1 ± 0.001364)
D20190910 -0.715774 ± -0.000881 (1 ± 0.001231)
D20191210 -0.717010 ± -0.000805 (1 ± 0.001122)
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Summary of RxPD to WS prime
Mean value: -0.716600

Standard deviation: 0.000630
Standard error: 0.000257

Relative Standard error: 0.000358
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12 TxPD Force Coefficient (ΓTX)

List of Measurements

Date FC_TXPD ± SE_FC_TXPD Normalized
D20190122 7.935345e-13 ± 2.784503e-15 (1 ± 3.508987e-03)
D20190312 7.943089e-13 ± 2.795314e-15 (1 ± 3.519178e-03)
D20190423 7.922894e-13 ± 2.839416e-15 (1 ± 3.583812e-03)
D20190611 7.929139e-13 ± 2.786075e-15 (1 ± 3.513716e-03)
D20190625 7.909468e-13 ± 2.792022e-15 (1 ± 3.529975e-03)
D20190910 7.921367e-13 ± 2.798435e-15 (1 ± 3.532768e-03)
D20191210 7.932114e-13 ± 2.788538e-15 (1 ± 3.515505e-03)
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Summary of TxPD Force Coefficient
Mean value: 7.927631e-13

Standard deviation: 1.089662e-15
Standard error: 4.434481e-16

Relative Standard error: 5.593702e-04
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13 RxPD Force Coefficient (ΓRX)

List of Measurements

Date FC_RXPD ± SE_FC_RXPD Normalized
D20190122 6.232642e-13 ± 2.310887e-15 (1 ± 3.707716e-03)
D20190312 6.230266e-13 ± 2.318319e-15 (1 ± 3.721060e-03)
D20190423 6.226650e-13 ± 2.330520e-15 (1 ± 3.742815e-03)
D20190611 6.233895e-13 ± 2.324452e-15 (1 ± 3.728730e-03)
D20190625 6.220698e-13 ± 2.325999e-15 (1 ± 3.739129e-03)
D20190910 6.236738e-13 ± 2.303034e-15 (1 ± 3.692689e-03)
D20191210 6.225986e-13 ± 2.277312e-15 (1 ± 3.657753e-03)
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Summary of RxPD Force Coefficient
Mean value: 6.229553e-13

Standard deviation: 5.478679e-16
Standard error: 2.229600e-16

Relative Standard error: 3.579068e-04
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