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About
This document contains the Pcal PD (TxPD and RxPD) Calibration trends. The first six section contains the
six ratio measured at end-station labeled as m1, m2 ......m6. The section that follows contains the relevant
information calculated from these measurements which include Optical Efficiency, Power imbalance, TX/
WS and RX/WS ratio.

Understanding Each Section

Each section contains a list of measurements with Magnitude, Standard Error and Relative Error for each
measurement. The list is followed by two plot figure with Magnitude on the first plot and the the Normal-
ized Magnitude on the second. Each Section ends with a Summary that contains the weighted mean of
all the measurement along with their Standard deviation, Std Err and Rel Err where each of these terms
are defined as:

Mean = sum(x(i)*w(i))/sum(w(i))
Std Dev = sqrt(sum(w(i)*(x(i)-x_mean)^2)/((n-1)/n*sum(w(i))))
Std Err = Std Dev/sqrt(n)
Rel Err = Std Err/Mean
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WS/TX Ratio when WS is at TX (Inner Beam)
List of Measurements

   Date             m1 ± SE_{m1}            Normalized 

 D20150804         -0.158554 ± 0.000007     (1 ± 0.000042)

 D20150827         -0.158839 ± 0.000004     (1 ± 0.000028)

 D20151013         -0.158837 ± 0.000005     (1 ± 0.000032)

 D20160108         -0.157751 ± 0.000005     (1 ± 0.000035)

 D20160505         -0.158272 ± 0.000005     (1 ± 0.000034)

 D20160628         -0.158053 ± 0.000005     (1 ± 0.000033)

 D20160922         -0.157555 ± 0.000009     (1 ± 0.000060)

Summary of WS/TX when WS is at TX (Inner beam) [m1]:
                               Mean value:    -0.158377
                       Standard deviation:    0.000480
                           Standard Error:    0.000195
                  Relative Standard Error:    0.001232
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WS/TX Ratio when WS is at TX (Outer Beam)
List of Measurements

   Date             m2 ± SE_{m2}            Normalized 

 D20150804         -0.158016 ± 0.000004     (1 ± 0.000027)

 D20150827         -0.158288 ± 0.000004     (1 ± 0.000028)

 D20151013         -0.158597 ± 0.000005     (1 ± 0.000030)

 D20160108         -0.159262 ± 0.000005     (1 ± 0.000029)

 D20160505         -0.158328 ± 0.000005     (1 ± 0.000033)

 D20160628         -0.157681 ± 0.000005     (1 ± 0.000032)

 D20160922         -0.158094 ± 0.000010     (1 ± 0.000062)

Summary of WS/TX when WS is at TX (Outer Beam) [m2]:
                               Mean value:    -0.158353
                       Standard deviation:    0.000522
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                           Standard Error:    0.000212
                  Relative Standard Error:    0.001341

WS/TX Ratio when WS is at RX (Inner Beam)
List of Measurements

   Date             m3 ± SE_{m3}            Normalized 

 D20150804         -0.156120 ± 0.000006     (1 ± 0.000039)

 D20150827         -0.156101 ± 0.000005     (1 ± 0.000032)

 D20151013         -0.154453 ± 0.000005     (1 ± 0.000034)

 D20160108         -0.141148 ± 0.000008     (1 ± 0.000057)

 D20160505         -0.132887 ± 0.000011     (1 ± 0.000081)

 D20160628         -0.123153 ± 0.000009     (1 ± 0.000073)

 D20160922         -0.155734 ± 0.000009     (1 ± 0.000060)

Summary of WS/TX when WS is at RX (Inner Beam) [m3]:
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                               Mean value:    -0.150112
                       Standard deviation:    0.011205
                           Standard Error:    0.004560
                  Relative Standard Error:    0.030378

WS/TX Ratio when WS is at RX (Outer Beam)
List of Measurements

   Date             m4 ± SE_{m4}            Normalized 

 D20150804         -0.154938 ± 0.000006     (1 ± 0.000038)

 D20150827         -0.153203 ± 0.000005     (1 ± 0.000031)

 D20151013         -0.140688 ± 0.000010     (1 ± 0.000068)

 D20160108         -0.107301 ± 0.000014     (1 ± 0.000127)

 D20160505         -0.096847 ± 0.000018     (1 ± 0.000181)

 D20160628         -0.072041 ± 0.000018     (1 ± 0.000253)

 D20160922         -0.156012 ± 0.000009     (1 ± 0.000061)
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Summary of WS/TX when WS is at RX (Outer Beam) [m4]:
                               Mean value:    -0.146483
                       Standard deviation:    0.020338
                           Standard Error:    0.008277
                  Relative Standard Error:    0.056502

RX/TX Ratio (Inner Beam)
List of Measurements

   Date             m5 ± SE_{m5}            Normalized 

 D20150804         0.628735 ± 0.000004     (1 ± 0.000006)

 D20150827         0.627025 ± 0.000003     (1 ± 0.000005)

 D20151013         0.620693 ± 0.000007     (1 ± 0.000011)

 D20160108         0.570708 ± 0.000023     (1 ± 0.000040)

 D20160505         0.533749 ± 0.000043     (1 ± 0.000080)

 D20160628         0.487934 ± 0.000054     (1 ± 0.000112)

 D20160922         0.627214 ± 0.000006     (1 ± 0.000010)
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Summary of RX/TX (Inner Beam) [m5]:
                               Mean value:    0.626090
                       Standard deviation:    0.009699
                           Standard Error:    0.003947
                  Relative Standard Error:    0.006305

RX/TX Ratio (Outer Beam)
List of Measurements

   Date             m6 ± SE_{m6}            Normalized 

 D20150804         0.623505 ± 0.000005     (1 ± 0.000008)

 D20150827         0.612750 ± 0.000015     (1 ± 0.000024)

 D20151013         0.563327 ± 0.000033     (1 ± 0.000059)

 D20160108         0.429049 ± 0.000052     (1 ± 0.000122)

 D20160505         0.382774 ± 0.000063     (1 ± 0.000164)

 D20160628         0.278553 ± 0.000088     (1 ± 0.000315)

 D20160922         0.628100 ± 0.000003     (1 ± 0.000005)
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Summary of RX/TX (Outer Beam) [m6]:
                               Mean value:    0.625125
                       Standard deviation:    0.019067
                           Standard Error:    0.007760
                  Relative Standard Error:    0.012413

Optical Efficiency of Inner Beam
List of Measurements

   Date             e_i ± SE_{e_i}          Normalized 

 D20150804         0.984647 ± 0.000058     (1 ± 0.000058)

 D20150827         0.982762 ± 0.000043     (1 ± 0.000043)

 D20151013         0.972403 ± 0.000046     (1 ± 0.000048)

 D20160108         0.894753 ± 0.000066     (1 ± 0.000074)

 D20160505         0.839608 ± 0.000088     (1 ± 0.000105)

 D20160628         0.779192 ± 0.000080     (1 ± 0.000103)
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 D20160922         0.988443 ± 0.000085     (1 ± 0.000086)

Summary of Optical Efficiency (Inner Beam):
                               Mean value:    0.945343
                       Standard deviation:    0.069582
                           Standard Error:    0.028317
                  Relative Standard Error:    0.029954

Optical Efficiency of Outer Beam
List of Measurements

   Date             e_o ± SE_{e_o}          Normalized 

 D20150804         0.980522 ± 0.000046     (1 ± 0.000047)

 D20150827         0.967879 ± 0.000042     (1 ± 0.000043)

 D20151013         0.887079 ± 0.000074     (1 ± 0.000083)

 D20160108         0.673740 ± 0.000130     (1 ± 0.000193)

 D20160505         0.611689 ± 0.000184     (1 ± 0.000301)
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 D20160628         0.456880 ± 0.000255     (1 ± 0.000557)

 D20160922         0.986835 ± 0.000087     (1 ± 0.000088)

Summary of Optical Efficiency (Outer Beam):
                               Mean value:    0.938987
                       Standard deviation:    0.101905
                           Standard Error:    0.041471
                  Relative Standard Error:    0.044166

Total Optical Efficiency
List of Measurements

   Date             e ± SE_{e}          Normalized 

 D20150804         0.982588 ± 0.000036     (1 ± 0.000037)

 D20150827         0.975333 ± 0.000029     (1 ± 0.000030)

 D20151013         0.929774 ± 0.000040     (1 ± 0.000043)

 D20160108         0.783720 ± 0.000053     (1 ± 0.000067)
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 D20160505         0.725628 ± 0.000067     (1 ± 0.000093)

 D20160628         0.618226 ± 0.000066     (1 ± 0.000106)

 D20160922         0.987638 ± 0.000060     (1 ± 0.000061)

Summary of  Total Optical Efficiency:
                               Mean value:    0.913555
                       Standard deviation:    0.118153
                           Standard Error:    0.048083
                  Relative Standard Error:    0.052633

TX/WS Ratio
List of Measurements

   Date             R_TW ± SE_{R_TW}          Normalized 

 D20150804         -3.158856 ± 0.000008     (1 ± 0.000003)

 D20150827         -3.153314 ± 0.000006     (1 ± 0.000002)

 D20151013         -3.150260 ± 0.000007     (1 ± 0.000002)
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 D20160108         -3.154444 ± 0.000007     (1 ± 0.000002)

 D20160505         -3.158561 ± 0.000008     (1 ± 0.000002)

 D20160628         -3.167227 ± 0.000007     (1 ± 0.000002)

 D20160922         -3.168082 ± 0.000014     (1 ± 0.000004)

Summary of  TX/WS Ratio:
                               Mean value:    -3.157232
                       Standard deviation:    0.006302
                           Standard Error:    0.002565
                  Relative Standard Error:    0.000812

RX/WS Ratio
List of Measurements

   Date             R_RW ± SE_{R_RW}          Normalized 

 D20150804         -4.025735 ± 0.000111     (1 ± 0.000028)

 D20150827         -4.008193 ± 0.000102     (1 ± 0.000025)



LHOX-End RxPD and Tx-
PD Calibration Trends

13

 D20151013         -4.011358 ± 0.000194     (1 ± 0.000048)

 D20160108         -4.020935 ± 0.000378     (1 ± 0.000094)

 D20160505         -3.984463 ± 0.000534     (1 ± 0.000134)

 D20160628         -3.914288 ± 0.000823     (1 ± 0.000210)

 D20160922         -4.026718 ± 0.000174     (1 ± 0.000043)

Summary of  RX/WS Ratio:
                               Mean value:    -4.016161
                       Standard deviation:    0.013125
                           Standard Error:    0.005342
                  Relative Standard Error:    0.001330

TX/WS Ratio (Corrected for OE)
List of Measurements

   Date             R_TWc ± SE_{R_TWc}          Normalized 

 D20150804         -3.186598 ± 0.000059     (1 ± 0.000018)
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 D20150827         -3.192691 ± 0.000047     (1 ± 0.000015)

 D20151013         -3.264901 ± 0.000069     (1 ± 0.000021)

 D20160108         -3.536928 ± 0.000108     (1 ± 0.000031)

 D20160505         -3.660766 ± 0.000147     (1 ± 0.000040)

 D20160628         -3.914444 ± 0.000165     (1 ± 0.000042)

 D20160922         -3.187786 ± 0.000097     (1 ± 0.000030)

Summary of  TX/WS Ratio (Corrected for OE):
                               Mean value:    -3.266975
                       Standard deviation:    0.179790
                           Standard Error:    0.073167
                  Relative Standard Error:    0.022396

RX/WS Ratio (Corrected for OE)
List of Measurements

   Date             R_RWc ± SE_{R_RWc}          Normalized 
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 D20150804         -3.990379 ± 0.000076     (1 ± 0.000019)

 D20150827         -3.958141 ± 0.000077     (1 ± 0.000019)

 D20151013         -3.865381 ± 0.000143     (1 ± 0.000037)

 D20160108         -3.533387 ± 0.000260     (1 ± 0.000073)

 D20160505         -3.350941 ± 0.000347     (1 ± 0.000104)

 D20160628         -2.990824 ± 0.000536     (1 ± 0.000179)

 D20160922         -4.001674 ± 0.000123     (1 ± 0.000031)

Summary of  RX/WS Ratio (Corrected for OE):
                               Mean value:    -3.935577
                       Standard deviation:    0.151549
                           Standard Error:    0.061674
                  Relative Standard Error:    0.015671

Power Imbalance
List of Measurements
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 D20150804         1.003523 ± 0.000051     (1 ± 0.000051)

 D20150827         1.003430 ± 0.000040     (1 ± 0.000040)

 D20151013         1.001645 ± 0.000043     (1 ± 0.000043)

 D20160108         0.990394 ± 0.000045     (1 ± 0.000045)

 D20160505         0.999665 ± 0.000048     (1 ± 0.000048)

 D20160628         1.002389 ± 0.000046     (1 ± 0.000046)

 D20160922         0.996618 ± 0.000047     (1 ± 0.000047)

Summary of  Power Imbalance:
                               Mean value:    0.999722
                       Standard deviation:    0.004793
                           Standard Error:    0.001951
                  Relative Standard Error:    0.001951

Summary
Description      Value      Std Dev    Std Err     Rel Err:
OE (e)           0.9136     0.1182      0.0481      0.0526
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TX/WS (a1a2)    -3.2670     0.1798      0.0732      0.0224
RX/WS (b1b2)    -3.9356     0.1515      0.0617      0.0157
W (a5)           1.0000     ----        ----        0.0250

Published with MATLAB® 8.0
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