Mini Report on Beam Analysis.

Examined: 

FC4, FC1, FCCH and GT Pressure Readings.      

No. of  Counts in 1st 300s of each suitable run in the proton peak of Elastic Monitors. Suitable runs are 14949-end, i.e. after the SB0 was fixed.

Ratios between these values.

Found:


ElMo/FC4 varied quite a lot – mean=1.469; sd=0.147; %error=10.030


There is a group of runs (14927-14948) that have uncharacteristically low FC1/FC4 ratios, but seemingly normal FCCH/FC1 ratios – bad transmission through the gas target?


Also (as Dave pointed out) a group of runs with uncharacteristically low ElMo/FC4 ratios while other ratios seemed normal…

Solution:


Split the runs into different groups for analysis of different beam properties

1) FC1/FC4

Runs split into yellow and non-yellow runs (see spreadsheet)

Yellow=14927-14951

Non-yellow=all other runs (14843-14926 and 14952-15094)

For yellows:

	Average FC1/FC4
	Standard Deviation
	Percentage Error

	0.327104002
	0.06599659
	20.176


For non-yellows:

	Average FC1/FC4
	Standard Deviation
	Percentage Error

	0.509401271
	0.032090114
	6.299574761


From this, runs 14927-14951 clearly have problems with transmission through the target, FC4 measurements probably do not give the most accurate account of beam intensity during the run.

Excluding the problematic runs, average value of FC1/FC4 ratio is 0.509 as above, indicating an average charge state of +3 ions hitting FC1 (assuming no particles lost in target).

2) Best Runs for calculating R (beam normalization constant)

R= N*(t*P/Np*E2
Here runs were also divided into two categories, green and non-green.

Green=14986-15028

Non-green=14950-14985 and 15029-15094

The green runs here also seem to exhibit a transmission problem (though their FC ratios seem normal). They have uncharacteristically low ElMo/FC4 and ElMo/FC1 ratios.

	Average ElMo/FC4
	Standard Deviation
	Percentage Error

	1.284418373
	0.070474987
	5.486918345


	Average ElMo/FC1
	Standard Deviation
	Percentage Error

	2.749719329
	0.152966964
	5.56300281


Data for all other, non-green runs:

	Average ElMo/FC4
	Standard Deviation
	Percentage Error

	1.523937453
	0.112280571
	7.367793889


	Average ElMo/FC1
	Standard Deviation
	Percentage Error

	2.930730257
	0.176997032
	6.039349107


These green runs should be discarded for the purpose of calculating R (see R-values histogram).

3) Error to attribute to FC1 and FC4 readings.

This can be calculated like so:

· Calculate the error on the average ratios of ElMo/FC4 and ElMo/FC1 for the good runs.

· Assume all error on ElMo readings is statistical, calculate statistical error on average.

· Subtract off the statistical error.

This gives:

	Statistical Error on ElMo
	Error on ElMo/FC4 (%)
	Error on FC4 (%)

	0.025142053
	7.367793889
	6.925543916


	Statistical Error on ElMo
	Error on ElMo/FC1 (%)
	Error on FC1 (%)

	0.025142053
	6.039349107
	5.49113006


 Error of 5-7%. This is for the good, non-green runs.

