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Summary:
Tests and optical power measurements have been done on the SPD fibers of side A to identify issues of high optical losses on the fibers and their connections at the patch panels after the complete reinstallation of the mini frame (2009).

Measurement of the insertion losses with the oTDR method is recommended on the serial links of 2A-3, 2A-5, 3A-1, 4A-5, 9A-1, 9A-4 and of both the serial and clock links of 7A-5.
Measurements of the insertion losses and cleaning/checking of connections is recommended on the following Data (G-link) links:A3-1 (PP0T), A5-2 (PP0 and PP1).
Swapping (in PP0T) with a spare data fiber/splitter is recommended for data (G-links) links of half staves:A1-0, A2-0.
Motivation

The optical cables connected to the Silicon Pixel Detector on side A were all disconnected, re-routed and re-connected following the interventions on the ALICE mini frame. Functional tests with optical attenuators and optical power measurements have been done on the SPD system to identify any issue of high optical losses on the fibers and their connections at the patch panels after the complete reinstallation. 

Measurements on Clock and Serial distribution fibers

Fixed optical attenuators were placed on the Clock, Serial and Data (G-Link) fibers in Control Room 4, at the connections with the Link Receivers optical transceivers.

The standard test procedure consisted in inserting an 11 dB attenuator on the clock fibers, a 10 dB attenuator on the Serial fiber and a 6 dB attenuator on the G-Link fiber of each half stave on side A. Values of attenuations were constrained by the available LC attenuators. The test passed if 1000 JTAG scans executed successfully.

In case of failure of the standard test, the attenuation inserted was reduced (8 dB, 6 dB, 5 dB) on either the serial either the clock fiber, in order to determine the channel with smaller optical margin.

Half staves were considered passing the test if the scans succeeded with minimum 8 dB of attenuation on the clock and the serial channels.

The results are listed in Table 1. Power output levels of Link Rx serial outputs were also measured in some cases and the values are given in the same table. 

After the reconnection of the fibers without attenuators, another JTAG scan was tried to verify the integrity of the links. This corresponds to entries in the table with 0 dB of attenuation for each fiber.

Seven half staves (2A-3, 2A-5, 3A-1, 4A-5, 7A-5, 9A-1, 9A-4) did not pass the test with reduced attenuations either on the clock either on the serial fiber. 
A measurement of the insertion losses with the oTDR method is recommended on the serial links of 2A-3, 2A-5, 3A-1, 4A-5, 9A-1, 9A-4 and of both the serial and clock links of 7A-5.
All half staves passed the JTAG tests with the 6 dB attenuator on the G-Link fiber (as they already did last year).

Measurements on data fibers

The optical power at the outputs of the G-Link (data) fibers were measured on all channels of side A, both in Control Room4 (CR4) and at the output of the optical splitters (Patch Panel 5, PP5).

The same measurements had been done last year, so the two sets can be directly compared.

The second table attached below contains the measurements of this year (2009) as well as those of last year (2008).

From the comparison, potential issues or changes can be identified.

All half staves passed the JTAG tests with a fixed 6 dB attenuator on the G-Link fiber (as they already did last year). This confirms that at least the same power margins measured last year (6 dB) are present at the outputs in CR4.

The power margins available for the trigger electronics (PP5) were precisely measured by adding variable attenuation until communication was lost. The maximum attenuation that could be added without causing the loss of communication is listed as optical power margin.

For some half staves, the reconnection of half staves actually implied an increase of the optical power output (reduction of losses along the data fibers).
Issues needing further checks or too low optical power margin in PP5 were observed and measured on the following channels:

Half stave A1-0 (Data): the power output in CR4 is 6.7 dB lower than the one at PP5. This measurement was repeated after cleaning of fiber connections in CR4. It was not the case last year, even if lower output at CR4 was also measured. The new connections at PP0 and PP1 should be ok, given that at least on one of the two splitter output branches there is enough optical power. 
This issue could be fixed using a spare fiber between PP0T and PP5, i.e. selecting a spare splitter.
Half stave A2-0 (Data): the power output in PP5 is 5.7 dB lower than the one in CR4. This measurement was repeated after cleaning of fiber connections in PP5. It was not the case last year. The new connections at PP0 and PP1 should be ok, given that at least on one of the two splitter output branches there is enough optical power. 

The optical power margin for the pixel electronics is 6 dB. This issue could be fixed using a spare fiber between PP0T and PP5.
Half stave A3-1 (Data): the power outputs in PP5 and in CR4 are very low, as they were last year. The optical power margin for the pixel electronics is only 4.5 dB. This half stave was not showing low optical power after the integration in DSF. Connections in PP0T should be checked.
Half stave A5-2 (Data): the power outputs in PP5 and in CR4 are both lower than last year. The optical power margin for the pixel electronics is 6.5 dB. The connections at PP0 and PP1 should be re-checked for increased optical insertion losses.

Conclusions:

Measurement of the insertion losses with the oTDR method is recommended on the serial links of 2A-3, 2A-5, 3A-1, 4A-5, 9A-1, 9A-4 and of both the serial and clock links of 7A-5.

Measurements of the insertion losses and cleaning/checking of connections is recommended on the following Data (G-link) links:
A3-1 (PP0T), A5-2 (PP0 and PP1)

Swapping (in PP0T) with a spare data fiber/splitter is recommended for data (G-links) links of half staves: A1-0, A2-0
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	Side
	Sector
	HS
	 
	Clk attenuation
	Serial attenuation
	Glink attenuation
	JTAG scans test (1000)
	Serial Power out
	Notes

	 
	 
	 
	 
	[dB]
	[dB]
	[dB]
	 
	[uW]
	[dBm]
	 

	A
	0
	0
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	
	11
	0
	6
	OK
	390
	-4.09
	 

	 
	 
	
	
	0
	11
	6
	NO
	 
	 
	 

	 
	 
	
	
	0
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	1
	0
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	2
	0
	
	11
	0
	6
	OK
	320
	-4.95
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	11
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	11
	6
	NO
	265
	-5.77
	Serial to check

	 
	 
	 
	
	11
	10
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	11
	6
	NO
	276
	-5.59
	 

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	NO
	272
	-5.65
	Serial to check

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	
	11
	8
	6
	NO
	 
	 
	 

	 
	 
	 
	
	0
	0
	0
	OK
	 
	 
	 

	 
	3
	0
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	11
	6
	NO
	217
	-6.64
	Serial to check

	 
	 
	 
	
	11
	8
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	10
	6
	NO
	 
	 
	

	 
	 
	 
	
	8
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	4
	0
	 
	11
	10
	6
	OK
	286
	-5.44
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	NO
	225
	-6.48
	

	 
	 
	 
	
	11
	8
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	NO
	236
	-6.27
	Serial to check

	 
	 
	 
	
	11
	8
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	5
	0
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	6
	0
	 
	11
	10
	6
	OK
	218
	-6.62
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	OK
	217
	-6.64
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	7
	0
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	NO
	267
	-5.73
	Clk and Serial to check

	 
	 
	 
	
	11
	8
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	
	8
	10
	6
	NO
	 
	 
	 

	 
	 
	 
	
	6
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	8
	0
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	9
	0
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	1
	 
	11
	10
	6
	NO
	259
	-5.87
	Serial to check

	 
	 
	 
	
	11
	8
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	6
	6
	NO
	 
	 
	 

	 
	 
	 
	
	8
	10
	6
	NO
	 
	 
	 

	 
	 
	 
	
	6
	10
	6
	NO
	 
	 
	 

	 
	 
	 
	
	11
	0
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	2
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	3
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	4
	 
	11
	10
	6
	NO
	299
	-5.24
	Serial to check

	 
	 
	 
	
	8
	10
	6
	NO
	 
	 
	 

	 
	 
	 
	
	8
	6
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 

	 
	 
	5
	 
	11
	10
	6
	OK
	 
	 
	 

	 
	 
	 
	 
	0
	0
	0
	OK
	 
	 
	 


	Side A
	G-Link Power in CR4, 29/06/2008 
	G-Link Power at PP5, 4/06/2008 
	Ratio PP5/CR4
	G-Link Power in CR4, 3/07/2009
	G-Link Power at PP5, 6/07/2009 
	Ratio PP5/CR4
	 
	Ratio CR4 2009/2008
	Ratio PP5 2009/2008
	 
	Margin CR4 (>=)
	Margin PP5 (>=)
	Notes

	Sect
	Ch
	[uW]
	[dBm]
	[uW]
	[dBm]
	[dB]
	[uW]
	[dBm]
	[uW]
	[dBm]
	 
	 
	[dB]
	[dB]
	 
	[dB]
	[dB]
	 

	0
	0
	236
	-6.27
	303
	-5.19
	1.09
	283
	-5.48
	303
	-5.19
	0.29
	
	0.79
	0.00
	
	6
	11
	 

	 
	1
	272
	-5.65
	299
	-5.24
	0.41
	286
	-5.44
	297
	-5.27
	0.17
	
	0.22
	-0.03
	
	6
	11
	 

	 
	2
	186
	-7.30
	164
	-7.85
	-0.55
	153
	-8.15
	167
	-7.76
	0.39
	
	-0.85
	0.09
	
	6
	8
	 

	 
	3
	333
	-4.78
	367
	-4.35
	0.42
	335
	-4.75
	336
	-6.93
	0.01
	
	0.03
	-0.38
	
	6
	9
	Measurement PP5 repeated

	 
	4
	286
	-5.44
	350
	-4.56
	0.88
	346
	-4.61
	348
	-4.59
	0.02
	
	0.83
	-0.03
	
	6
	11
	 

	 
	5
	129
	-8.89
	183
	-7.38
	1.52
	199
	-7.01
	226
	-6.45
	0.56
	 
	1.88
	0.93
	 
	6
	9
	 

	1
	0
	262
	-5.82
	375
	-4.26
	1.56
	77.6
	-11.10
	366
	-4.37
	6.73
	 
	-5.28
	-0.11
	 
	6
	11
	Measurement CR4 repeated

	 
	1
	393
	-4.06
	293
	-5.33
	-1.28
	378
	-4.23
	305
	-5.16
	-0.93
	
	-0.17
	0.17
	
	6
	10
	 

	 
	2
	365
	-4.38
	362
	-4.41
	-0.04
	370
	-4.32
	390
	-4.09
	0.23
	
	0.06
	0.32
	
	6
	11
	 

	 
	3
	297
	-5.27
	318
	-4.98
	0.30
	305
	-5.16
	311
	-5.07
	0.09
	
	0.12
	-0.09
	
	6
	11
	 

	 
	4
	280
	-5.53
	297
	-5.27
	0.26
	272
	-5.65
	299
	-5.24
	0.41
	
	-0.13
	0.03
	
	6
	11
	 

	 
	5
	337
	-4.72
	319
	-4.96
	-0.24
	321
	-4.93
	343
	-4.65
	0.28
	 
	-0.21
	0.31
	 
	6
	11
	 

	2
	0
	303
	-5.19
	283
	-5.48
	-0.30
	302
	-5.20
	80.2
	-10.97
	-5.76
	 
	-0.01
	-5.48
	 
	6
	6
	Measures PP5 and CR4 repeated

	 
	1
	294
	-5.32
	290
	-5.38
	-0.06
	294
	-5.32
	305
	-5.15
	0.17
	
	0.00
	0.23
	
	6
	11
	 

	 
	2
	270
	-5.69
	264
	-5.78
	-0.10
	256
	-5.92
	249
	-6.04
	-0.12
	
	-0.23
	-0.26
	
	6
	10
	 

	 
	3
	247
	-6.07
	272
	-5.65
	0.42
	205
	-6.88
	216
	-6.66
	0.22
	
	-0.81
	-1.01
	
	6
	9.4
	 

	 
	4
	221
	-6.56
	264
	-5.78
	0.77
	322
	-4.92
	404
	-3.94
	0.98
	
	1.63
	1.84
	
	6
	11
	Got better

	 
	5
	282
	-5.50
	335
	-4.75
	0.75
	256
	-5.92
	305
	-7.23
	0.76
	 
	-0.42
	-0.41
	 
	6
	9.5
	Measurement PP5 repeated

	3
	0
	284
	-5.47
	280
	-5.53
	-0.06
	271
	-5.67
	345
	-4.62
	1.05
	 
	-0.20
	0.91
	 
	6
	11
	 

	 
	1
	72
	-11.43
	103
	-9.87
	1.56
	61.8
	-12.09
	68
	-11.68
	0.41
	
	-0.66
	-1.81
	
	6
	4.5
	Got worse

	 
	2
	242
	-6.16
	256
	-5.92
	0.24
	260
	-5.85
	236
	-6.27
	-0.42
	
	0.31
	-0.35
	
	6
	9
	 

	 
	3
	225
	-6.48
	268
	-5.72
	0.76
	269
	-5.70
	292
	-5.34
	0.36
	
	0.78
	0.38
	
	6
	11
	 

	 
	4
	187
	-7.28
	190
	-7.21
	0.07
	344
	-4.63
	337
	-4.72
	-0.09
	
	2.65
	2.49
	
	6
	11
	Got better

	 
	5
	109
	-9.63
	117
	-9.32
	0.31
	104
	-9.83
	139
	-8.58
	1.25
	 
	-0.20
	0.74
	 
	6
	8
	 

	4
	0
	219
	-6.60
	256
	-5.92
	0.68
	303
	-5.19
	353
	-4.52
	0.67
	 
	1.41
	1.40
	 
	6
	11
	Got better

	 
	1
	241
	-6.18
	258
	-5.88
	0.30
	297
	-5.27
	328
	-4.64
	0.43
	
	0.91
	1.04
	
	6
	10
	Measures PP5 and CR4 repeated

	 
	2
	339
	-4.70
	340
	-4.69
	0.01
	344
	-4.63
	342
	-4.66
	-0.03
	
	0.06
	0.03
	
	6
	10
	 

	 
	3
	337
	-4.72
	359
	-4.45
	0.27
	347
	-4.60
	333
	-4.78
	-0.18
	
	0.13
	-0.33
	
	6
	10
	 

	 
	4
	348
	-4.58
	383
	-4.17
	0.42
	346
	-4.61
	396
	-4.02
	0.59
	
	-0.03
	0.15
	
	6
	10
	 

	 
	5
	256
	-5.92
	252
	-5.99
	-0.07
	256
	-5.92
	272
	-5.65
	0.27
	 
	0.00
	0.34
	 
	6
	10
	 

	5
	0
	327
	-4.85
	 
	 
	 
	304
	-5.17
	348
	-4.58
	0.59
	 
	-0.32
	 
	 
	6
	11
	 

	 
	1
	280
	-5.53
	297
	-5.27
	0.26
	272
	-5.65
	318
	-4.98
	0.67
	
	-0.13
	0.29
	
	6
	10
	 

	 
	2
	243
	-6.14
	260
	-5.85
	0.29
	121
	-9.17
	130
	-8.85
	0.32
	
	-3.03
	-3.00
	
	6
	6.5
	Got bad

	 
	3
	277
	-5.58
	330
	-4.81
	0.76
	281
	-5.51
	330
	-4.82
	0.69
	
	0.06
	-0.01
	
	6
	11
	 

	 
	4
	352
	-4.53
	241
	-6.18
	-1.65
	340
	-4.69
	362
	-4.25
	0.27
	
	-0.15
	1.77
	
	6
	11
	Measurement PP5 repeated

	 
	5
	263
	-5.80
	288
	-5.41
	0.39
	252
	-5.99
	296
	-5.29
	0.70
	 
	-0.19
	0.12
	 
	6
	9.5
	 

	6
	0
	210
	-6.78
	 
	 
	 
	233
	-6.33
	265
	-5.76
	0.57
	 
	0.45
	 
	 
	6
	10
	 

	 
	1
	179
	-7.47
	193
	-7.14
	0.33
	188
	-7.26
	199
	-8.38
	0.25
	
	0.21
	0.13
	
	6
	9.5
	Measurement PP5 repeated

	 
	2
	337
	-4.72
	368
	-4.34
	0.38
	365
	-4.38
	328
	-4.84
	-0.46
	
	0.35
	-0.50
	
	6
	11
	 

	 
	3
	324
	-4.89
	343
	-4.65
	0.25
	263
	-5.80
	263
	-5.80
	0.00
	
	-0.91
	-1.15
	
	6
	10
	Got worse

	 
	4
	344
	-4.63
	361
	-4.42
	0.21
	332
	-4.79
	343
	-4.65
	0.14
	
	-0.15
	-0.23
	
	6
	11
	 

	 
	5
	333
	-4.78
	297
	-5.27
	-0.50
	370
	-4.32
	350
	-4.56
	-0.24
	 
	0.46
	0.71
	 
	6
	11
	 

	7
	0
	294
	-5.32
	228
	-6.42
	-1.10
	292
	-5.35
	242
	-5.04
	-0.82
	 
	-0.03
	0.26
	 
	6
	11
	Measurement PP5 repeated

	 
	1
	322
	-4.92
	369
	-4.33
	0.59
	313
	-5.04
	340
	-4.69
	0.35
	
	-0.12
	-0.36
	
	6
	11
	 

	 
	2
	289
	-5.39
	350
	-4.56
	0.83
	295
	-5.30
	290
	-5.37
	-0.07
	
	0.09
	-0.81
	
	6
	11
	 

	 
	3
	297
	-5.27
	333
	-4.78
	0.50
	337
	-4.72
	398
	-4.00
	0.72
	
	0.55
	0.78
	
	6
	11
	 

	 
	4
	397
	-4.01
	415
	-3.82
	0.19
	407
	-3.90
	451
	-3.46
	0.44
	
	0.11
	0.36
	
	6
	11
	 

	 
	5
	364
	-4.39
	300
	-5.23
	-0.84
	405
	-3.93
	343
	-3.97
	-0.72
	 
	0.46
	0.58
	 
	6
	11
	Measurement PP5 repeated

	8
	0
	233
	-6.33
	291
	-5.36
	0.97
	221
	-6.56
	294
	-5.08
	1.24
	 
	-0.23
	0.04
	 
	6
	11
	Measurement CR4 repeated

	 
	1
	303
	-5.19
	337
	-4.72
	0.46
	319
	-4.96
	348
	-4.59
	0.37
	
	0.22
	0.13
	
	6
	11
	 

	 
	2
	309
	-5.10
	315
	-5.02
	0.08
	265
	-5.77
	313
	-5.04
	0.73
	
	-0.67
	-0.02
	
	6
	10
	 

	 
	3
	258
	-5.88
	284
	-5.47
	0.42
	314
	-5.03
	318
	-4.40
	0.05
	
	0.85
	0.49
	
	6
	10
	Redo measurement PP5

	 
	4
	313
	-5.04
	324
	-4.89
	0.15
	247
	-6.07
	292
	-5.35
	0.72
	
	-1.03
	-0.46
	
	6
	10
	Got worse

	 
	5
	306
	-5.14
	304
	-5.17
	-0.03
	267
	-5.73
	316
	-5.01
	0.72
	 
	-0.59
	0.16
	 
	6
	11
	 

	9
	0
	306
	-5.14
	330
	-4.81
	0.33
	330
	-4.81
	349
	-4.57
	0.24
	 
	0.33
	0.24
	 
	6
	11
	 

	 
	1
	362
	-4.41
	360
	-4.44
	-0.02
	359
	-4.45
	376
	-4.25
	0.20
	
	-0.04
	0.19
	
	6
	11
	 

	 
	2
	308
	-5.11
	323
	-4.91
	0.21
	308
	-5.11
	329
	-4.83
	0.28
	
	0.00
	0.08
	
	6
	11
	 

	 
	3
	219
	-6.60
	250
	-6.02
	0.57
	224
	-6.50
	269
	-5.70
	0.80
	
	0.10
	0.32
	
	6
	11
	 

	 
	4
	287
	-5.42
	298
	-5.26
	0.16
	270
	-5.69
	328
	-4.84
	0.85
	
	-0.27
	0.42
	
	6
	11
	 

	 
	5
	363
	-4.40
	 
	 
	 
	385
	-4.15
	318
	-4.98
	-0.83
	 
	0.26
	 
	 
	6
	9
	 


