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GROUND HEIGHT GLOBAL -1854.2
BEAM POSITION, mm

ZEMAX GLOBAL LOCAL

IFO Mirror CHAMBER X Y Z X Y Z X Y Z Comment
PATH 
LENGTH

TRANSMIT 
HEIGHT

RECEIVE 
HEIGHT

OPTLEV
H1 BS BSC2 0.0 -1050.0 1073.0 1073.0 -1050.0 0.0 1073.0 -1050.0 0.0 Source 297:00:00 OPTLEV BS IN 1854.2

0.0 -1003.7 1025.8 1025.8 -1003.7 0.0 1025.8 -1003.7 0.0 BS OPTLEV IN BSC2 VP8 66.1
0.0 -850.0 869.3 869.3 -850.0 0.0 869.3 -850.0 0.0 BS optlev periscope M1 219.4
0.0 -1062.1 653.2 653.2 -1062.1 0.0 653.2 -1062.1 0.0 BS optlev periscope M2 302.8

done on 10.14.10 0.0 -245.2 -179.0 -179.0 -245.2 0.0 -179.0 -245.2 0.0 BS 1166.2
0.0 -1062.1 618.9 618.9 -1062.1 0.0 618.9 -1062.1 0.0 BS optlev periscope M2 1141.9
0.0 -850.0 826.0 826.0 -850.0 0.0 826.0 -850.0 0.0 BS optlev periscope M1 296.5
0.0 -1028.8 1000.7 1000.7 -1028.8 0.0 1000.7 -1028.8 0.0 BS OPTLEV IN BSC2 VP8 250.0
0.0 -1089.8 1060.2 1060.2 -1089.8 0.0 1060.2 -1089.8 0.0 QPD BS OPTLEV 85.2 1854.2

3528.1
OPTLEV
PR3 WAMC1 977.4 -336.8 -5990.0 -5990.0 -336.8 -977.4 -5990.0 -336.8 -977.4 Source 393:00:00 OPTLEV PR3 IN 876.8

975.8 -336.5 -6015.0 -6015.0 -336.5 -975.8 -6015.0 -336.5 -975.8 OPTLEV PR3 IN WAMCB1 VP7 25.0
done on 10.14.10 117.3 -184.4 -19740.0 -19740.0 -184.4 -117.3 -19740.0 -184.4 -117.3 PR3_RADIUS 13752.7
positioning done -775.3 -335.5 -6015.0 -6015.0 -335.5 775.3 -6015.0 -335.5 775.3 OPTLEV PR3 OUT WAMCB1 VP11 13754.9

-776.3 -335.6 -6000.0 -6000.0 -335.6 776.3 -6000.0 -335.6 776.3 OPTLEV PR3 OUT 15.0 2630.5
27547.6

OPTLEV
HAM2 WAMC1 913.9 494.9 -6013.0 -6013.0 494.9 -913.9 -6013.0 494.9 -913.9 Source 395:00:00 OPTLEV HAM2 IN 940.3

913.8 494.8 -6015.0 -6015.0 494.8 -913.8 -6015.0 494.8 -913.8 OPTLEV HAM2 IN/OUT WAMCB1 VP5 2.0
done on 10.14.10 156.8 73.7 -19199.9 -19199.9 73.7 -156.8 -19199.9 73.7 -156.8 DLC HAM2 OPTLEV 13213.4
positioning done 913.7 435.0 -6015.0 -6015.0 435.0 -913.7 -6015.0 435.0 -913.7 OPTLEV HAM2 IN/OUT WAMCB1 VP5 13211.6

915.1 435.6 -5990.0 -5990.0 435.6 -915.1 -5990.0 435.6 -915.1 OPTLEV HAM2 OUT 13211.6 939.1
39638.7

OPTLEV
HAM3 WAMC1 913.9 -406.9 -17806.0 -17806.0 -406.9 -913.9 -17806.0 -406.9 -913.9 Source 411:00:00 OPTLEV HAM3 IN 940.3

done on 10.14.10 913.9 -406.9 -17805.3 -17805.3 -406.9 -913.9 -17805.3 -406.9 -913.9 OPTLEV HAM3 IN WAMCA1 VP5 0.7
224.3 153.7 -4700.0 -4700.0 153.7 -224.3 -4700.0 153.7 -224.3 DLC HAM3 OPTLEV 13135.4
914.1 -521.5 -17805.3 -17805.3 -521.5 -914.1 -17805.3 -521.5 -914.1 OPTLEV HAM3 IN WAMCA1 VP5 13140.8
915.4 -522.7 -17830.0 -17830.0 -522.7 -915.4 -17830.0 -522.7 -915.4 OPTLEV HAM3 OUT 24.7 938.8

26301.6
OPTLEV
SR3 WAMC2 965.1 -6000.0 -367.2 -367.2 -6000.0 -965.1 -367.2 -6000.0 -965.1 Source 434:00:00 OPTLEV SR3 IN 889.1

964.1 -6015.0 -367.0 -367.0 -6015.0 -964.1 -367.0 -6015.0 -964.1 OPTLEV SR3 IN WAMCB2 VP5 15.0
done on 10.14.10 102.6 -19615.0 -172.4 -172.4 -19615.0 -102.6 -172.4 -19615.0 -102.6 SR3_RADIUS 13628.7

-764.6 -6015.0 -367.5 -367.5 -6015.0 764.6 -367.5 -6015.0 764.6 OPTLEV SR3 OUT WAMCB2 VP1 13629.1
-765.6 -6000.0 -367.7 -367.7 -6000.0 765.6 -367.7 -6000.0 765.6 OPTLEV SR3 OUT 15.0 2619.8

27287.8
OPTLEV
HAM5 WAMC2 913.9 -6000.0 532.9 532.9 -6000.0 -913.9 532.9 -6000.0 -913.9 Source 435:00:00 OPTLEV HAM5 IN 940.3

913.1 -6015.0 532.4 532.4 -6015.0 -913.1 532.4 -6015.0 -913.1 OPTLEV HAM5 IN/OUT WAMCB2 VP7 15.0
done on 10.14.10 226.2 -19250.1 74.9 74.9 -19250.1 -226.2 74.9 -19250.1 -226.2 DLC HAM5 OPTLEV 13260.8

912.9 -6015.0 407.6 407.6 -6015.0 -912.9 407.6 -6015.0 -912.9 OPTLEV HAM5 IN/OUT WAMCB2 VP7 13257.1
913.7 -6000.0 407.9 407.9 -6000.0 -913.7 407.9 -6000.0 -913.7 OPTLEV HAM5 OUT 15.0 940.5

26547.9
OPTLEV
HAM4 WAMC2 913.9 -17825.0 532.9 532.9 -17825.0 -913.9 532.9 -17825.0 -913.9 Source 454:00:00 OPTLEV HAM4 IN 940.3

913.3 -17814.6 532.6 532.6 -17814.6 -913.3 532.6 -17814.6 -913.3 OPTLEV HAM4 IN/OUT WAMCA2 VP5 10.4
done on 10.14.10 225.8 -4699.8 120.5 120.5 -4699.8 -225.8 120.5 -4699.8 -225.8 DLC HAM4 OPTLEV 13139.3

913.1 -17814.6 395.2 395.2 -17814.6 -913.1 395.2 -17814.6 -913.1 OPTLEV HAM4 IN/OUT WAMCA2 VP5 13135.7
915.0 -17850.0 395.9 395.9 -17850.0 -915.0 395.9 -17850.0 -915.0 OPTLEV HAM4 OUT 35.4 939.2

26320.8
OPTLEV
ITMX BSC3 665.0 165.4 37815.0 37815.0 165.4 -665.0 37815.0 165.4 -665.0 Source 392:00:00 OPTLEV ITMX IN 1189.2

664.4 165.0 37782.5 37782.5 165.0 -664.4 37782.5 165.0 -664.4 A1-A VP3 32.5
80.7 -199.4 5001.1 5001.1 -199.4 -80.7 5001.1 -199.4 -80.7 ITMX-RADIUS PRISM 32788.6

-502.9 -563.9 37782.5 37782.5 -563.9 502.9 37782.5 -563.9 502.9 A1-A VP6 32788.6
-503.3 -564.1 37800.0 37800.0 -564.1 503.3 37800.0 -564.1 503.3 FLD OPTLEV ITMX OUT 17.5 2357.5

65627.3

E1000601   aLIGO Optical Lever Coordinates, H1     



BEAM POSITION, mm
ZEMAX GLOBAL LOCAL

IFO Mirror CHAMBER X Y Z X Y Z X Y Z Comment
PATH 
LENGTH

TRANSMIT 
HEIGHT

RECEIVE 
HEIGHT

131254.5

OPTLEV
ITMY BSC1 665.0 37815.0 165.4 165.4 37815.0 -665.0 165.4 37815.0 -665.0 Source 427:00:00 OPTLEV ITMY IN 1189.2

664.3 37773.0 164.9 164.9 37773.0 -664.3 164.9 37773.0 -664.3 OPTLEV ITMY IN A1-B VP4 42.0
80.8 5001.3 -201.1 -201.1 5001.3 -80.8 -201.1 5001.3 -80.8 ITMY-RADIUS PRISM 32778.9

-502.7 37773.0 -567.2 -567.2 37773.0 502.7 -567.2 37773.0 502.7 OPTLEV ITMY OUT A1-B VP1 32778.9
-503.1 37800.0 -567.5 -567.5 37800.0 503.1 -567.5 37800.0 503.1 ITMY OPTLEV OUT 27.0 2357.3

65626.9
131253.8

OPTLEV
ETMX BSC9 670.0 171.0 64212.0 64212.0 171.0 -670.0 64212.0 171.0 -670.0 Source 700:00:00 OPTLEV ETMX H1 IN 1184.2

666.1 168.6 64247.0 64247.0 168.6 -666.1 64247.0 168.6 -666.1 A1-A VP4 35.3
78.4 -198.6 69501.1 69501.1 -198.6 -78.4 69501.1 -198.6 -78.4 ETMX-RADIUS PRISM 5299.6

-509.5 -566.0 64247.0 64247.0 -566.0 509.5 64247.0 -566.0 509.5 A1-A VP1 5299.6
-514.0 -568.8 64207.0 64207.0 -568.8 514.0 64207.0 -568.8 514.0 OPTLEV ETMX H1 OUT 40.3 2368.2

10674.9
21349.7

PHOTCAL1
ETMX BSC9 0.0 724.0 64242.0 64242.0 724.0 0.0 57242.0 724.0 0.0 Source 706:00:00 PHOTCAL1 ETMX H1 IN 1854.2

0.2 723.1 64247.0 64247.0 723.1 -0.2 57247.0 723.1 -0.2 A1-A VP5 5.1
192.0 -199.5 69501.1 69501.1 -199.5 -192.0 62501.1 -199.5 -192.0 ETMX-RADIUS 5337.9

SEE X-END STATION 295.3 -696.6 66671.5 66671.5 -696.6 -295.3 59671.5 -696.6 -295.3 PERI1-1 PHOTCAL ETMX 2874.8
294.2 -820.4 66671.7 66671.7 -820.4 -294.2 59671.7 -820.4 -294.2 PERI1-2 PHOTCAL ETMX 8217.8

-3.5 -733.1 64247.0 64247.0 -733.1 3.5 57247.0 -733.1 3.5 A1-A VP2 16430.5
-4.7 -732.7 64237.0 64237.0 -732.7 4.7 57237.0 -732.7 4.7 PHOTCAL ETMX H1 OUT 27523.0 1858.9

32860.9
PHOTCAL2
ETMX BSC9 0.0 800.0 64242.0 64242.0 800.0 0.0 57242.0 800.0 0.0 Source 707:00:00 PHOTCAL2 ETMX H1 IN 1854.2

0.0 799.0 64247.0 64247.0 799.0 0.0 57247.0 799.0 0.0 A1-A VP5 5.1
-31.7 -199.3 69501.1 69501.1 -199.3 31.7 62501.1 -199.3 31.7 ETMX-RADIUS 5348.2

done on 10.14.10 -48.8 -737.2 66671.8 66671.8 -737.2 48.8 59671.8 -737.2 48.8 PERI2-1 PHOTCAL ETMX 2880.0
-49.3 -821.2 66670.7 66670.7 -821.2 49.3 59670.7 -821.2 49.3 PERI2-2 PHOTCAL ETMX 8233.3
-0.9 -786.4 64247.0 64247.0 -786.4 0.9 57247.0 -786.4 0.9 A1-A VP2 16461.5
-0.7 -786.3 64237.0 64237.0 -786.3 0.7 57237.0 -786.3 0.7 PHOTCAL ETMX H1 OUT 27574.8 1854.9

32922.9
OPTLEV
ETMY BSC10 670.0 64212.0 168.4 168.4 64212.0 -670.0 168.4 64212.0 -670.0 Source 727:00:00 OPTLEV ETMY H1 IN 1184.2

666.1 64247.0 166.0 166.0 64247.0 -666.1 166.0 64247.0 -666.1 A-1A VP3 35.3
78.8 69498.1 -200.1 -200.1 69498.1 -78.8 -200.1 69498.1 -78.8 ETMY-RADIUS PRISM 5296.5

-508.9 64247.0 -566.4 -566.4 64247.0 508.9 -566.4 64247.0 508.9 A-1A VP6 5296.5
-510.0 64237.0 -567.1 -567.1 64237.0 510.0 -567.1 64237.0 510.0 OPTLEV ETMY H1 OUT 10.1 2364.2

10638.4
10638.4

PHOTCAL1
ETMY BSC10 0.0 64242.0 724.0 724.0 64242.0 0.0 724.0 57242.0 0.0 Source 733:00:00 PHOTCAL1 ETMY H1 IN 1854.2

0.2 64247.0 723.1 723.1 64247.0 -0.2 723.1 57247.0 -0.2 A-1A VP2 5.1
done on 10.14.10 189.0 69498.1 -198.9 -198.9 69498.1 -189.0 -198.9 62498.1 -189.0 ETMY-RADIUS 5334.8

286.2 66797.3 -673.5 -673.5 66797.3 -286.2 -673.5 59797.3 -286.2 PERI1-1 PHOTCAL ETMY 2743.8
284.8 66797.5 -819.9 -819.9 66797.5 -284.8 -819.9 59797.5 -284.8 PERI1-2 PHOTCAL ETMY 8083.7

-3.7 64247.0 -725.3 -725.3 64247.0 3.7 -725.3 57247.0 3.7 A-1A VP5 16162.3
-4.9 64237.0 -725.0 -725.0 64237.0 4.9 -725.0 57237.0 4.9 PHOTCAL ETMY H1 OUT 26989.8 1859.1

32324.6
PHOTCAL2
ETMY BSC10 0.0 64242.0 800.0 800.0 64242.0 0.0 800.0 57242.0 0.0 Source 734:00:00 PHOTCAL2 ETMY H1 IN 1854.2

done on 10.14.10 0.0 64247.0 799.0 799.0 64247.0 0.0 799.0 57247.0 0.0 A-1A VP2 5.1
-30.8 69498.1 -198.7 -198.7 69498.1 30.8 -198.7 62498.1 30.8 ETMY-RADIUS 5345.1
-46.6 66799.8 -711.8 -711.8 66799.8 46.6 -711.8 59799.8 46.6 PERI2-1 PHOTCAL ETMY 2746.7
-51.9 66798.2 -818.6 -818.6 66798.2 51.9 -818.6 59798.2 51.9 PERI2-2 PHOTCAL ETMY 8096.9

2.7 64247.0 -800.4 -800.4 64247.0 -2.7 -800.4 57247.0 -2.7 A-1A VP5 16188.7
2.9 64237.0 -800.4 -800.4 64237.0 -2.9 -800.4 57237.0 -2.9 PHOTCAL ETMY H1 OUT 27032.3 1851.3

32377.4

MC Tube viewport ref in ZEMAX



BEAM POSITION, mm
ZEMAX GLOBAL LOCAL

IFO Mirror CHAMBER X Y Z X Y Z X Y Z Comment
PATH 
LENGTH

TRANSMIT 
HEIGHT

RECEIVE 
HEIGHT

WAMC1 0.0 0.0 0.0 0.0 0.0 0.0
WAMC2 0.0 0.0 0.0 0.0 0.0 0.0

chamber coordinates in ZEMAX

BSC1 0.0 4580.0 0.0 0.0 4580.0 0.0
BSC2 0.0 0.0 0.0 0.0 0.0 0.0
BSC3 0.0 0.0 4580.0 4580.0 0.0 0.0
BSC9 0.0 0.0 7000.0 7000.0 0.0 0.0
BSC10 0.0 7000.0 0.0 0.0 7000.0 0.0
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