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Surface Roughness Metrology CERN
Side Point nominal tol lower upper Measured deviation outtol outtol/tol comment diff

Side B=3 1 0.800 0.000 0.800 0.440 -0.360 0.000 0% nose roughness ok 0.600 -0.160

Side B=3 2 0.800 0.000 0.800 0.140 -0.660 0.000 0% 0.110 0.030

Side B=3 3 0.800 0.000 0.800 0.100 -0.700 0.000 0% excellent 0.150 -0.050

Side B=3 4 0.800 0.000 0.800 0.220 -0.580 0.000 0% 0.290 -0.070

Side C=2 1 0.800 0.000 0.800 0.510 -0.290 0.000 0% nose roughness ok 0.790 -0.280

Side C=2 2 0.800 0.000 0.800 0.150 -0.650 0.000 0% 0.170 -0.020

Side C=2 3 0.800 0.000 0.800 0.110 -0.690 0.000 0% 0.130 -0.020

Side C=2 4 0.800 0.000 0.800 0.190 -0.610 0.000 0% 0.180 0.010

General geometry Metrology CERN
Side No Measurement NOMINAL +TOL -TOL MEAS DEV OUTOL No nominal tol lower upper Measured deviation outtol outtol/tol comment diff

1 Ø40±0.02 = ref A 40.000 0.020 0.020 40.003 0.003 0.000 1 40.000 0.020 39.980 40.020 40.003 0.003 0.000 0% 40.003 0.000
2 distance 64 64.000 0.010 0.010 63.994 -0.006 0.000 2 64.000 0.050 63.950 64.050 63.994 -0.006 0.000 0% 63.988 0.006
3 Symmetry 0.02D 0.000 0.020 0.000 0.004 0.004 0.000 3 0.000 0.020 0.004 0.004 0.000 0%

B=3 4 Ø518.720±0.020 518.720 0.020 0.020 518.730 0.010 0.000 4 518.720 0.040 518.680 518.760 518.730 0.010 0.000 0% 518.712 0.018
B=3 5 coaxialityØ0.02A atØ518.720±0.020 0.000 0.020 0.000 0.045 0.045 0.025 5 0.000 0.050 0.045 0.045 0.000 0%
B=3 6 Ø524.720+0-0.025 524.720 0.020 0.020 524.717 -0.003 0.000 6 524.720 524.695 524.720 524.717 -0.003 0.000 0% 524.713 0.004
B=3 7 coaxialityØ0.02A atØ524.720+0-0.025 0.000 0.020 0.000 0.028 0.028 0.008 7 0.000 0.020 0.028 0.028 0.008 40% 0.034 -0.006
B=3 8 perpendicularity 0.02A 0.000 0.020 0.000 0.033 0.033 0.013 8 0.000 0.040 0.033 0.033 0.000 0% 0.060 -0.027
B=3 9 flatness of B 0.000 0.020 0.000 0.017 0.017 0.000 9 0.000 0.020 0.017 0.017 0.000 0% 0.009 0.008
B=3 10 Ø538.720±0.010 538.720 0.020 0.020 538.763 0.043 0.023 10 538.720 0.020 538.700 538.740 538.763 0.043 0.023 115% to be discussed 538.770 -0.007
B=3 11 coaxialityØ0.02A atØ538.720±0.010 0.000 0.020 0.050 0.008 0.008 0.000 11 0.000 0.020 0.008 0.008 0.000 0%
B=3 12 distance nose tip to B 44.775 0.010 0.010 44.803 0.028 0.018 12 44.775 0.010 44.765 44.785 44.803 0.028 0.018 180% f0 ~ 30 kHz too deep
B=3 13 position 0.01B at distance nose tip to B 0.000 0.010 0.000 0.057 0.057 0.047 13 0.000 0.010 0.057 0.057 0.047 470% uncertainty in f0 0.036 0.021
B=3 14 length 1.5 (±0.1,  ISO 2768-mK-E) 1.500 0.100 0.100 1.498 -0.002 0.000 14 1.500 0.100 1.400 1.600 1.498 -0.002 0.000 0%
C=2 15 Ø518.720±0.020 518.720 0.020 0.020 518.728 0.008 0.000 15 518.720 0.040 518.680 518.760 518.728 0.008 0.000 0% 518.731 -0.003
C=2 16 coaxialityØ0.02A atØ518.720±0.020 0.000 0.020 0.000 0.043 0.043 0.023 16 0.000 0.050 0.043 0.043 0.000 0% 0.049 -0.006
C=2 17 Ø524.720+0-0.025 524.720 0.020 0.020 524.707 -0.013 0.000 17 524.720 524.695 524.720 524.707 -0.013 0.000 0% 524.697 0.010
C=2 18 coaxialityØ0.02A atØ524.720+0-0.025 0.000 0.020 0.000 0.027 0.027 0.007 18 0.000 0.020 0.027 0.027 0.007 35% 0.007 0.020
C=2 19 perpendicularity 0.02A 0.000 0.020 0.000 0.032 0.032 0.012 19 0.000 0.040 0.032 0.032 0.000 0% 0.024 0.008
C=2 20 flatness of C 0.000 0.020 0.000 0.015 0.015 0.000 20 0.000 0.020 0.015 0.015 0.000 0% 0.016 -0.001
C=2 21 Ø538.720±0.010 538.720 0.020 0.020 538.759 0.039 0.019 21 538.720 0.020 538.700 538.740 538.759 0.039 0.019 95% 538.766 -0.007
C=2 22 coaxialityØ0.02A atØ538.720±0.010 0.000 0.020 0.050 0.019 0.019 0.000 22 0.000 0.020 0.019 0.019 0.000 0% 0.01 0.009
C=2 23 distance nose tip to C 44.775 0.010 0.010 44.777 0.002 0.000 23 44.775 0.010 44.765 44.785 44.777 0.002 0.000 0% 44.782 -0.005
C=2 24 position 0.01B at distance nose tip to B 0.000 0.010 0.000 0.006 0.006 0.000 24 0.000 0.010 0.006 0.006 0.000 0% 0.013 -0.007
C=2 25 length 1.5 (±0.1,  ISO 2768-mK-E) 1.500 0.100 0.100 1.488 -0.012 0.000 25 1.500 0.100 1.400 1.600 1.488 -0.012 0.000 0% 1.500 -0.012

Side No Measurement colour coding
B=3 26 profile I 0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%
101%
150%
200%
201%
250%
300%

Side No Measurement
B=3 27 profile II

B=3 28 profile III

nose cone region at limit

nose cone region at limit

0.22

0.51

0.15

0.11

0.19

Surface roughness Ra [μm]

0.44

0.10

0.14
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Side No Measurement
C=2 29 profile I

Side No Measurement
C=2 30 profile II

C=2 31 profile III

Coupling slots
No Measurement NOMINAL +TOL -TOL MEAS DEV OUTOL No nominal tol lower upper Measured deviation outtol outtol/tol comment
32 Coupling slot 1 R88 88.000 0.100 0.100 88.004 0.004 0.000 32 88.000 0.025 87.975 88.025 88.004 0.004 0.000 0%
33 Coupling slot 1 176±0.05 176.000 0.050 0.050 176.011 0.011 0.000 33 176.000 0.050 175.950 176.050 176.011 0.011 0.000 0%
34 Coupling slot 1 R229.36±0.04 229.360 0.040 0.040 229.367 0.007 0.000 34 229.360 0.040 229.320 229.400 229.367 0.007 0.000 0%
35 Coupling slot 1 70±0.04 70.000 0.040 0.040 69.975 -0.025 0.000 35 70.000 0.040 69.960 70.040 69.975 -0.025 0.000 0%
36 Coupling slot 1 R15, side E 15.000 0.050 0.050 15.009 0.009 0.000 36 15.000 0.025 14.975 15.025 15.009 0.009 0.000 0%
37 Coupling slot 1 R15, side opposite to E 15.000 0.050 0.050 15.000 0.000 0.000 37 15.000 0.025 14.975 15.025 15.000 0.000 0.000 0%
38 Coupling slot 2 R88 88.000 0.100 0.100 88.003 0.003 0.000 38 88.000 0.025 87.975 88.025 88.003 0.003 0.000 0%
39 Coupling slot 2 176±0.05 176.000 0.050 0.050 176.008 0.008 0.000 39 176.000 0.050 175.950 176.050 176.008 0.008 0.000 0%
40 Coupling slot 2 R229.36±0.04 229.360 0.040 0.040 229.367 0.007 0.000 40 229.360 0.040 229.320 229.400 229.367 0.007 0.000 0%
41 Coupling slot 2 70±0.04 70.000 0.040 0.040 70.018 0.018 0.000 41 70.000 0.040 69.960 70.040 70.018 0.018 0.000 0%
42 Coupling slot 2 R15, side E 15.000 0.100 0.100 15.001 0.001 0.000 42 15.000 0.025 14.975 15.025 15.001 0.001 0.000 0%
43 Coupling slot 2 R15, side opposite to E 15.000 0.100 0.100 15.009 0.009 0.000 43 15.000 0.025 14.975 15.025 15.009 0.009 0.000 0%
44 Symmetry 0.02A at reference E 0.000 0.020 0.100 0.016 0.016 0.000 44 0.000 0.020 0.016 0.016 0.000 0%

nose cone region at limit
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Cooling channels Metrology CERN
No Measurement NOMINAL +TOL -TOL MEAS DEV OUTOL No nominal tol lower upper Measured deviation outtol outtol/tol comment diff
45 cooling channel 1, distance 243±0.1 243.000 0.100 0.100 242.946 -0.054 0.000 45 243.000 0.300 242.700 243.300 242.946 -0.054 0.000 0%
46 cooling channel 1, length 109.5±0.1 109.500 0.100 0.100 109.441 -0.059 0.000 46 109.500 0.300 109.200 109.800 109.441 -0.059 0.000 0%
47 cooling channel 1, distance dcv1, calculated 6 mm 6.000 0.100 0.100 5.957 -0.043 0.000 47 6.000 0.100 5.900 6.100 5.957 -0.043 0.000 0% 6.001 -0.044
48 cooling channel 1, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.050 0.050 0.000 48 0.000 0.100 -0.100 0.100 0.050 0.050 0.000 0%
49 cooling channel 1, angle in respect to reference D 0.000 0.100 0.100 0.012 0.012 0.000 49 0.000 0.050 -0.050 0.050 0.012 0.012 0.000 0% offset at end 0.073
50 cooling channel 2, distance 267±0.1 267.000 0.100 0.100 266.998 -0.002 0.000 50 267.000 0.300 266.700 267.300 266.998 -0.002 0.000 0%
51 cooling channel 2, angle 42° 42.000 0.100 0.100 42.050 0.050 0.000 51 42.000 0.100 41.900 42.100 42.050 0.050 0.000 0%
52 cooling channel 2, length 100.9±0.1 100.900 0.100 0.100 100.872 -0.028 0.000 52 100.900 0.300 100.600 101.200 100.872 -0.028 0.000 0%
53 cooling channel 2, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.047 0.047 0.000 53 0.000 0.100 -0.100 0.100 0.047 0.047 0.000 0% offset at end 0.056
54 cooling channel 2, angle in respect to reference D 0.000 0.100 0.100 0.005 0.005 0.000 54 0.000 0.050 -0.050 0.050 0.005 0.005 0.000 0% offset differenceat end 0.017
55 cooling channel 3, distance 265±0.1 265.000 0.100 0.100 264.976 -0.024 0.000 55 265.000 0.300 264.700 265.300 264.976 -0.024 0.000 0%
56 cooling channel 3, angle 53° 53.000 0.100 0.100 52.960 -0.040 0.000 56 53.000 0.100 52.900 53.100 52.960 -0.040 0.000 0%
57 cooling channel 3, length 235.9±0.1 235.900 0.100 0.100 235.849 -0.051 0.000 57 235.900 0.300 235.600 236.200 235.849 -0.051 0.000 0%
58 cooling channel 3, distance dcv3  (min distance channel to vacuum) 9.000 0.100 0.100 9.027 0.027 0.000 58 9.000 0.100 8.900 9.100 9.027 0.027 0.000 0%
59 cooling channel 3, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.048 0.048 0.000 59 0.000 0.100 -0.100 0.100 0.048 0.048 0.000 0%
60 cooling channel 3, angle in respect to reference D 0.000 0.100 0.100 0.009 0.009 0.000 60 0.000 0.050 -0.050 0.050 0.009 0.009 0.000 0% offset at end 0.085
61 cooling channel 4, distance 264±0.1 264.000 0.100 0.100 263.936 -0.064 0.000 61 264.000 0.300 263.700 264.300 263.936 -0.064 0.000 0%
62 cooling channel 4, angle 77° 77.000 0.100 0.100 77.020 0.020 0.000 62 77.000 0.100 76.900 77.100 77.020 0.020 0.000 0%
63 cooling channel 4, length 246.9±0.1 246.900 0.100 0.100 246.710 -0.190 -0.090 63 246.900 0.300 246.600 247.200 246.710 -0.190 0.000 0%
64 cooling channel 4, distance dcv4  (min distance channel to vacuum) 11.200 0.100 0.100 11.161 -0.039 0.000 64 11.200 0.100 11.100 11.300 11.161 -0.039 0.000 0%
65 cooling channel 4, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.046 0.046 0.000 65 0.000 0.100 -0.100 0.100 0.046 0.046 0.000 0% offset at end 0.076
66 cooling channel 4, angle in respect to reference D 0.000 0.100 0.100 0.007 0.007 0.000 66 0.000 0.050 -0.050 0.050 0.007 0.007 0.000 0% offset differenceat end 0.009
67 cooling channel 5, distance 264±0.1 264.000 0.100 0.100 263.919 -0.081 0.000 67 264.000 0.300 263.700 264.300 263.919 -0.081 0.000 0%
68 cooling channel 5, angle 77° 77.000 0.100 0.100 76.910 -0.090 0.000 68 77.000 0.100 76.900 77.100 76.910 -0.090 0.000 0%
69 cooling channel 5, length 246.9±0.1 246.900 0.100 0.100 246.804 -0.096 0.000 69 246.900 0.300 246.600 247.200 246.804 -0.096 0.000 0%
70 cooling channel 5, distance dcv5  (equivalent to dcv4) 11.200 0.100 0.100 11.194 -0.006 0.000 70 11.200 0.100 11.100 11.300 11.194 -0.006 0.000 0%
71 cooling channel 5, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.037 0.037 0.000 71 0.000 0.100 -0.100 0.100 0.037 0.037 0.000 0%
72 cooling channel 5, angle in respect to reference D 0.000 0.100 0.100 -0.005 -0.005 0.000 72 0.000 0.050 -0.050 0.050 -0.005 -0.005 0.000 0% offset at end 0.015
73 cooling channel 6, distance 265±0.1 265.000 0.100 0.100 264.927 -0.073 0.000 73 265.000 0.300 264.700 265.300 264.927 -0.073 0.000 0%
74 cooling channel 6, angle 53° 53.000 0.100 0.100 52.980 -0.020 0.000 74 53.000 0.100 52.900 53.100 52.980 -0.020 0.000 0%
75 cooling channel 6, length 235.9±0.1 235.900 0.100 0.100 235.861 -0.039 0.000 75 235.900 0.300 235.600 236.200 235.861 -0.039 0.000 0%
76 cooling channel 6, distance dcv6  (equivalent to dcv3 9.000 0.100 0.100 8.970 -0.030 0.000 76 9.000 0.100 8.900 9.100 8.970 -0.030 0.000 0%
77 cooling channel 6, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.012 0.012 0.000 77 0.000 0.100 -0.100 0.100 0.012 0.012 0.000 0% offset at end 0.098
78 cooling channel 6, angle in respect to reference D 0.000 0.100 0.100 0.021 0.021 0.000 78 0.000 0.050 -0.050 0.050 0.021 0.021 0.000 0% offset differenceat end -0.083
79 cooling channel 7, distance 267±0.1 267.000 0.100 0.100 266.926 -0.074 0.000 79 267.000 0.300 266.700 267.300 266.926 -0.074 0.000 0%
80 cooling channel 7, angle 42° 42.000 0.100 0.100 42.020 0.020 0.000 80 42.000 0.100 41.900 42.100 42.020 0.020 0.000 0%
81 cooling channel 7, length 100.9±0.1 100.900 0.100 0.100 100.843 -0.057 0.000 81 100.900 0.300 100.600 101.200 100.843 -0.057 0.000 0%
82 cooling channel 7, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.009 0.009 0.000 82 0.000 0.100 -0.100 0.100 0.009 0.009 0.000 0%
83 cooling channel 7, angle in respect to reference D 0.000 0.100 0.100 0.016 0.016 0.000 83 0.000 0.050 -0.050 0.050 0.016 0.016 0.000 0% offset at end 0.037
84 cooling channel 8, distance 243±0.1 243.000 0.100 0.100 242.931 -0.069 0.000 84 243.000 0.300 242.700 243.300 242.931 -0.069 0.000 0%
85 cooling channel 8, length 109.5±0.1 109.500 0.100 0.100 109.429 -0.071 0.000 85 109.500 0.300 109.200 109.800 109.429 -0.071 0.000 0%
86 cooling channel 8, distance dcv8  (equivalent to dcv1 6.000 0.100 0.100 5.967 -0.033 0.000 86 6.000 0.100 5.900 6.100 5.967 -0.033 0.000 0% 5.958 0.009
87 cooling channel 8, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.010 0.010 0.000 87 0.000 0.100 -0.100 0.100 0.010 0.010 0.000 0% offset at end 0.067
88 cooling channel 8, angle in respect to reference D 0.000 0.100 0.100 0.030 0.030 0.000 88 0.000 0.050 -0.050 0.050 0.030 0.030 0.000 0% offset differenceat end -0.030
89 cooling channel 9, distance 243±0.1 243.000 0.100 0.100 242.935 -0.065 0.000 89 243.000 0.300 242.700 243.300 242.935 -0.065 0.000 0%
90 cooling channel 9, length 109.5±0.1 109.500 0.100 0.100 109.463 -0.037 0.000 90 109.500 0.300 109.200 109.800 109.463 -0.037 0.000 0%
91 cooling channel 9, distance dcv9  (equivalent to dcv1 6.000 0.100 0.100 5.993 -0.007 0.000 91 6.000 0.100 5.900 6.100 5.993 -0.007 0.000 0% 5.959 0.034
92 cooling channel 9, longitudinal position in respect to ref. D (symmetry) 0.000 0.050 0.050 0.026 0.026 0.000 92 0.000 0.100 -0.100 0.100 0.026 0.026 0.000 0%
93 cooling channel 9, angle in respect to reference D 0.000 0.100 0.100 0.019 0.019 0.000 93 0.000 0.050 -0.050 0.050 0.019 0.019 0.000 0% offset at end 0.062
94 cooling channel 10, distance 267±0.1 267.000 0.100 0.100 266.981 -0.019 0.000 94 267.000 0.300 266.700 267.300 266.981 -0.019 0.000 0%
95 cooling channel 10, angle 42° 42.000 0.100 0.100 42.011 0.011 0.000 95 42.000 0.100 41.900 42.100 42.011 0.011 0.000 0%
96 cooling channel 10, length 100.9±0.1 100.900 0.100 0.100 100.919 0.019 0.000 96 100.900 0.300 100.600 101.200 100.919 0.019 0.000 0%
97 cooling channel 10, longitudinal position in respect to reference D 0.000 0.050 0.050 0.030 0.030 0.000 97 0.000 0.100 -0.100 0.100 0.030 0.030 0.000 0% offset at end 0.081
98 cooling channel 10, angle in respect to reference D 0.000 0.100 0.100 0.029 0.029 0.000 98 0.000 0.050 -0.050 0.050 0.029 0.029 0.000 0% offset differenceat end -0.019
99 cooling channel 11, distance 265±0.1 265.000 0.100 0.100 264.985 -0.015 0.000 99 265.000 0.300 264.700 265.300 264.985 -0.015 0.000 0%

100 cooling channel 11, angle 53° 53.000 0.100 0.100 52.967 -0.033 0.000 100 53.000 0.100 52.900 53.100 52.967 -0.033 0.000 0%
101 cooling channel 11, length 235.9±0.1 235.900 0.100 0.100 235.929 0.029 0.000 101 235.900 0.300 235.600 236.200 235.929 0.029 0.000 0%
102 cooling channel 11, distance dcv11  (equivalent to dcv3 9.000 0.100 0.100 8.948 -0.052 0.000 102 9.000 0.100 8.900 9.100 8.948 -0.052 0.000 0%
103 cooling channel 11, longitudinal position in respect to reference D 0.000 0.050 0.050 0.022 0.022 0.000 103 0.000 0.100 -0.100 0.100 0.022 0.022 0.000 0%
104 cooling channel 11, angle in respect to reference D 0.000 0.100 0.100 0.019 0.019 0.000 104 0.000 0.050 -0.050 0.050 0.019 0.019 0.000 0% offset at end 0.100
105 cooling channel 12, distance 264±0.1 264.000 0.100 0.100 263.978 -0.022 0.000 105 264.000 0.300 263.700 264.300 263.978 -0.022 0.000 0%
106 cooling channel 12, angle 77° 77.000 0.100 0.100 76.972 -0.028 0.000 106 77.000 0.100 76.900 77.100 76.972 -0.028 0.000 0%
107 cooling channel 12, length 246.9±0.1 246.900 0.100 0.100 246.799 -0.101 -0.001 107 246.900 0.300 246.600 247.200 246.799 -0.101 0.000 0%
108 cooling channel 12, distance dcv12  (equivalent to dcv4) 11.200 0.100 0.100 11.278 0.078 0.000 108 11.200 0.100 11.100 11.300 11.278 0.078 0.000 0%
109 cooling channel 12, longitudinal position in respect to reference D 0.000 0.050 0.050 0.016 0.016 0.000 109 0.000 0.100 -0.100 0.100 0.016 0.016 0.000 0% offset at end 0.059
110 cooling channel 12, angle in respect to reference D 0.000 0.100 0.100 0.010 0.010 0.000 110 0.000 0.050 -0.050 0.050 0.010 0.010 0.000 0% offset differenceat end 0.041
111 cooling channel 13, distance 264±0.1 264.000 0.100 0.100 263.994 -0.006 0.000 111 264.000 0.300 263.700 264.300 263.994 -0.006 0.000 0%
112 cooling channel 13, angle 77° 77.000 0.100 0.100 76.996 -0.004 0.000 112 77.000 0.100 76.900 77.100 76.996 -0.004 0.000 0%
113 cooling channel 13, length 246.9±0.1 246.900 0.100 0.100 246.751 -0.149 -0.049 113 246.900 0.300 246.600 247.200 246.751 -0.149 0.000 0%
114 cooling channel 13, distance dcv13  (equivalent to dcv4) 11.200 0.100 0.100 11.151 -0.049 0.000 114 11.200 0.100 11.100 11.300 11.151 -0.049 0.000 0%
115 cooling channel 13, longitudinal position in respect to reference D 0.000 0.050 0.050 0.013 0.013 0.000 115 0.000 0.100 -0.100 0.100 0.013 0.013 0.000 0%
116 cooling channel 13, angle in respect to reference D 0.000 0.100 0.100 0.006 0.006 0.000 116 0.000 0.050 -0.050 0.050 0.006 0.006 0.000 0% offset at end 0.039
117 cooling channel 14, distance 265±0.1 265.000 0.100 0.100 265.049 0.049 0.000 117 265.000 0.300 264.700 265.300 265.049 0.049 0.000 0%
118 cooling channel 14, angle 53° 53.000 0.100 0.100 53.029 0.029 0.000 118 53.000 0.100 52.900 53.100 53.029 0.029 0.000 0%
119 cooling channel 14, length 235.9±0.1 235.900 0.100 0.100 235.794 -0.106 -0.006 119 235.900 0.300 235.600 236.200 235.794 -0.106 0.000 0%
120 cooling channel 14, distance dcv14  (equivalent to dcv3 9.000 0.100 0.100 9.050 0.050 0.000 120 9.000 0.100 8.900 9.100 9.050 0.050 0.000 0%
121 cooling channel 14, longitudinal position in respect to reference D 0.000 0.050 0.050 0.024 0.024 0.000 121 0.000 0.100 -0.100 0.100 0.024 0.024 0.000 0% offset at end 0.057
122 cooling channel 14, angle in respect to reference D 0.000 0.100 0.100 0.008 0.008 0.000 122 0.000 0.050 -0.050 0.050 0.008 0.008 0.000 0% offset differenceat end -0.018
123 cooling channel 15, distance 267±0.1 267.000 0.100 0.100 267.065 0.065 0.000 123 267.000 0.300 266.700 267.300 267.065 0.065 0.000 0%
124 cooling channel 15, angle 42° 42.000 0.100 0.100 41.987 -0.013 0.000 124 42.000 0.100 41.900 42.100 41.987 -0.013 0.000 0%
125 cooling channel 15, length 100.9±0.1 100.900 0.100 0.100 100.843 -0.057 0.000 125 100.900 0.300 100.600 101.200 100.843 -0.057 0.000 0%
126 cooling channel 15, longitudinal position in respect to reference D 0.000 0.050 0.050 0.028 0.028 0.000 126 0.000 0.100 -0.100 0.100 0.028 0.028 0.000 0%
127 cooling channel 15, angle in respect to reference D 0.000 0.100 0.100 0.010 0.010 0.000 127 0.000 0.050 -0.050 0.050 0.010 0.010 0.000 0% offset at end 0.046

128 cooling channel 16, distance 243±0.1 243.000 0.100 0.100 242.949 -0.051 0.000 128 243.000 0.300 242.700 243.300 242.949 -0.051 0.000 0%

129 cooling channel 16, length 109.5±0.1 109.500 0.100 0.100 109.431 -0.069 0.000 129 109.500 0.300 109.200 109.800 109.431 -0.069 0.000 0%

130 cooling channel 16, distance dcv16  (equivalent to dcv1) 6.000 0.100 0.100 5.993 -0.007 0.000 130 6.000 0.100 5.900 6.100 5.993 -0.007 0.000 0% 6.048 -0.055
131 cooling channel 16, longitudinal position in respect to reference D 0.000 0.050 0.050 0.036 0.036 0.000 131 0.000 0.100 -0.100 0.100 0.036 0.036 0.000 0% offset at end 0.038
132 cooling channel 16, angle in respect to reference D 0.000 0.100 0.100 0.001 0.001 0.000 132 0.000 0.050 -0.050 0.050 0.001 0.001 0.000 0% offset differenceat end 0.008

? 133 cooling channels, distance dc34-c1314,  calculated 11.19 mm 11.190 0.100 0.100 11.475 0.285 0.185 133 11.190 0.300 10.890 11.490 11.475 0.285 0.000 0%
? 134 cooling channels, distance dc56-c1112  (equivalent to dc34-c1314) 11.190 0.100 0.100 11.344 0.154 0.054 134 11.190 0.300 10.890 11.490 11.344 0.154 0.000 0%

Depth of 6 critical holes  M8 No nominal tol lower upper Measured deviation outtol outtol/tol comment

135 depth hole 1, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.800 0.000 0.000 135 19.800 0.300 19.500 20.100 19.800 0.000 0.000 0%

136 depth hole 2, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.782 -0.018 0.000 136 19.800 0.300 19.500 20.100 19.782 -0.018 0.000 0%

137 depth hole 3, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.793 -0.007 0.000 137 19.800 0.300 19.500 20.100 19.793 -0.007 0.000 0%

138 depth hole 4, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.798 -0.002 0.000 138 19.800 0.300 19.500 20.100 19.798 -0.002 0.000 0%

139 depth hole 5, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.795 -0.005 0.000 139 19.800 0.300 19.500 20.100 19.795 -0.005 0.000 0%

140 depth hole 6, M8 (central of 3 holes with thread M8), ~ 18 mm 19.800 0.100 0.100 19.792 -0.008 0.000 140 19.800 0.300 19.500 20.100 19.792 -0.008 0.000 0%

Cavity Assembly - Metrology Control,  drawing  SPLACPMZ0009 transfo Metrology CERN
141 Centre of sphere in pinhole 1  (equivalent to Detail J) R [mm] phi [°] z [mm] Domonique Z0009 local Z0009 diff

X -283.551 293.56 -165.00 32.070 x_dom x -146.77 -283.554 0.003
Y 32.07 y_dom y 254.236 32.029 0.041
Z -75.998 z_dom z -31.965 -75.990 -0.008

142 Centre of sphere in pinhole 2  (equivalent to Detail J)

X -283.541 293.58 164.97 32.013 -254.306 -283.543 0.002
Y 32.013 x=cos(a)*x_dom-sin(a)*y_dom 146.684 31.980 0.033
Z 76.114 z=-sin(a)*x_dom-cos(a)*y_dom -32.014 76.100 0.014

143 Centre of sphere in pinhole 3  (equivalent to Detail J) y=+z_dom + zdom_offset
X -75.914 293.56 104.99 32.082 zdom_offset 63.994 -254.204 -75.909 -0.005
Y 32.082 -146.852 32.053 0.029
Z 283.579 a 45 deg -31.941 283.589 -0.010

144 Centre of sphere in pinhole 4  (equivalent to Detail J) a 0.785398 rad
X 76.057 293.57 74.98 32.132 -146.722 76.058 -0.001
Y 32.132 -254.284 32.101 0.031
Z 283.543 -31.893 283.554 -0.011

145 Centre of sphere in pinhole 5  (equivalent to Detail J)

X 283.533 293.53 14.99 32.109 146.788 283.537 -0.004
Y 32.109 -254.194 32.084 0.025
Z 75.944 -31.91 75.948 -0.004

146 Centre of sphere in pinhole 6  (equivalent to Detail J)

X 283.51 293.52 -15.01 31.923 254.235 283.533 -0.023
Y 31.923 -146.741 31.847 0.076
Z -76.008 -32.147 -76.010 0.002

B=3 147 Centre of beam axis on nose cone B=3  (Detail K)

X 0.001 0.0061 108.828 153.605 !!!!  Dominique - wrong numbers 2 a 0.002 -0.001 0.002
Y 108.828 0.004 108.799 0.029
Z -0.006 44.805 -0.004 -0.002

C=2 148 Centre of beam axis on nose cone C=2   (Detail K)

X 0 0.0000 -44.777 0 0.001 -0.001
Y -44.777 -0.001 -44.771 -0.006
Z 0 -108.765 0.001 -0.001
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