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Summary

The magnetic measurements at room temperature performed to monitor the LHC dipole production are based on the rotating coil technique. In this work, we describe a procedure to calibrate the measurements of the main field modulus using the Nuclear Magnetic Resonance (NMR). Results relative to the calibration campaign carried out in July-August 2003 of all measuring systems presently used at the manufacturer premises are presented.
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1 Magnetic measurement systems

To detect assembly errors or faulty components at an early stage of production and to assess the field quality featured by collared coils and cold masses, magnetic measurements are performed at room temperature at the manufacturer premises. For this purpose, a provisional measuring system (called QUIMM) has been used for the pre-series, and a final one (called DIMM) is being delivered to the manufacturers. Both measuring systems adopt the rotating coil method.

· The QUIMM system uses one rotating coil mole to measure both assembly apertures. The measurement is performed along the axis at fixed positions, determined through fixed length of the shafts inserted along the bore tube. The mole can then rotate by means of an external engine, connected to it through the shafts. 

· The DIMM system consists in two rotating coil moles, which are used to measure both apertures at the same time at fixed positions, where moles are placed by an automatic system. Moles then rotate by means of dedicated motorizations stacked to each mole and travelling with them.

2. Calibration procedures

A magnetic field is measured both with the system to be calibrated and with a system of reference based on the Nuclear Magnetic Resonance method (NMR). In order to provide a magnetic field measurable by NMR, several 0.05 T (at 3 Amps) dipoles have been built. They all have the same design: an 88 cm long electro-magnet, whose vertical iron poles provide a uniform horizontal dipole field in a 6 cm aperture. A circular bore tube has been placed in the reference magnet to have the same lay out of the LHC main dipole aperture. 

The magnet is provided with an NMR probe that measures the field intensity placed on its longitudinal centre. Since this probe measures the field intensity 
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at the central position only, while the harmonic coil system measures the field integral 
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along the central 750 mm of the dipole, the reference magnet must be mapped before the comparison between the two measurements can be performed. Therefore, a mobile NMR probe is used to measure 
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 each 20 mm in i=1, 37 positions along the magnet axis. The rate: 
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is then computed for each of the 39 mapping positions between the mobile NMR probe and the fixed one (the first and the last measurement positions are only 1 cm spaced in order to evaluate extremity effects). The average <r> of all ri is then evaluated. This provides the ratio between the integrated field and the fixed NMR probe measurement.

Once the reference dipole has been mapped, it is then measured by the harmonic coil system to be calibrated. The field intensity featured by the reference magnet is higher than that featured by cold masses or collared coils during warm measurements. The mole rotation speed, then, must be decreased during the calibration, according to the sensitivity featured by the layout of the system electronics (amplifier gain, integrators, etc…), which is different between QUIMM and DIMM systems. The integrated value 
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measured by the system to be calibrated is then compared to the fixed NMR probe value
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multiplied by the factor <r> to take into account of the difference between local and integral field:
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The difference between Bmis and Btrue can be caused by several reasons, such as the electronics of the measuring system, or the mole properties. In this second case the important parameter is the mole coil area, which is used to compute the magnetic field intensity from the magnetic flux. The new calibration results could be implemented in the system by changing the coil area (CAnew) with respect to the used one (CAold) by the following equation: 
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3. Calibration accuracy

The required accuracy for the feedback on the production is of 3.10-4 times the main field, i.e. 3 units. This accuracy is determined by the tolerances on the random component of the main field imposed by beam dynamics, which are of 8 units at one sigma. If the spread of the main field is larger than 8 units corrective actions can be taken using additional ferromagnetic laminations.

The accuracy featured by the calibration method described in the present work is mainly affected by the reference magnet performance, since the NMR measurement accuracy is of the order of 10-7 T. Even if DC powered with an high precision power supply, the field featured by the reference magnet is not perfectly stable during its heating up. To take into account such instabilities, the reference dipole mapping (i.e., the determination of the factor <r> should precede and follow the coil surface measurement at constant current (usually performed at 3 A) and the mean of the two mappings is then taken. The averaged rate <r> can vary, in fact, of about 10 units with respect to the first measured value, if both BfNMR and 
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 rise in the first hours after the magnet has been switched on. To perform the calibration, then, the operator should wait the complete warming-up of the magnet or at least a time long enough to stabilize the magnet performance during the time needed for the calibration. In such a way, the magnet rate <r> can be measured with an accuracy of ±3 units (at 3 rms). The DC current used to power the reference magnet must be known with an accuracy of at least 10 units. 

4. Calibration results
The data coming from the mapping of the reference magnets used at the manufacturer premises are given in appendix A. The calibration results are given in Table 1 for each mole. The main result is that all systems, with the exception of the DIMM in Alstom, have a good calibration within 6 units. The DIMM system in Alstom shows a difference of -30 units; this effect is due to the electronics and up to now it has been corrected by applying -38 units of correction based on the results of the collared coil 1026 that has been measured with both DIMM and QIMM system. According to our calibration, the difference between DIMM and QIMM systems in Alstom is -34 units. Therefore, also in this case the calibration agrees with previous measurements within 6 units. When calibrating in Noell (both Zeisz and Wurzburg) and Ansaldo, an additional spare mole (number 18) has been brought and calibrated to check the reproducibility of the procedure. The result is very good, since the difference between the three measurements (and the calibration previously done at CERN) has been always within 1 unit.

5. Conclusions

The systems used at the manufacturer premises to measure magnetic field at room temperature have been calibrated in July-August 2003. The procedure has been described, and the results show that discrepancies up to a maximum of 6 units are found. These results will be used together with information from measurements at 1.9 K to decide if a corrective action to reduce the spread in main field between firms is required.
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Appendix

For each reference magnet used to calibrate the systems for the magnetic measurements at room temperature, the following figures show the profile of the factor ri:
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 and BfNMR are the field modulus measured by the mobile NMR probe and by the fixed one at each mapping position i. The reference field BfNMR is also reported for each mapping, together with the mean rate <r> used in the computations. From such plot, we can argue that the mean ratio <r> depends on the central field intensity, and becomes <r> higher when the central field is higher.

In all cases, more than one mapping has been performed in order to assess the magnet performance stability. In some cases, the average of the mean rate <r> has been considered into the computation, in some others the rate <r> has changed so much that some mappings has been discarded or used for some moles only.

	Dipole Mole #
	4
	5
	14
	10
	13
	6
	9
	15
	11

	System
	DIMM
	DIMM
	QUIMM
	DIMM
	DIMM
	QUIMM
	QUIMM
	QUIMM
	QUIMM

	Place
	Noell (Zeitz)
	Noell (Zeitz)
	Alstom
	Alstom
	Alstom
	Ansaldo
	Ansaldo
	Noell (Wurzburg)
	Noell (Wurzburg)

	Date
	29-07-03
	29-07-03
	23-07-03
	23-07-03
	23-07-03
	06-08-03
	06-08-03
	20-08-03
	20-08-03

	Ref. Magnet
	900119
	900119
	900118
	900118
	900118
	900117
	900117
	900121
	900121

	<r>
	0.999081
	0.999081
	0.997586
	0.998716
	0.998716
	0.999532
	0.999532
	0.997718
	0.997718

	BNMR
	0.051842
	0.051989
	0.051771
	0.051974
	0.051966
	0.051695
	0.051696
	0.051765
	0.051765

	Bmis
	0.051781
	0.051952
	0.051663
	0.051753
	0.051740
	0.051694
	0.051703
	0.051658
	0.051669

	
	0.051781
	0.051953
	0.051663
	0.051752
	0.051740
	0.051695
	0.051698
	0.051658
	0.051669

	
	0.051781
	0.051952
	0.051664
	0.051752
	0.051740
	0.051693
	0.051699
	0.051658
	0.051668

	
	0.051781
	0.051953
	
	0.051752
	0.051740
	0.051692
	0.051707
	0.051658
	0.051669

	
	0.051781
	0.051952
	
	0.051752
	0.051740
	0.051694
	0.051702
	0.051658
	0.051669

	<Bmis>
	0.051781
	0.051952
	0.051663
	0.051752
	0.051740
	0.051694
	0.051702
	0.051658
	0.051669

	Btrue
	0.051794
	0.051941
	0.051646
	0.051907
	0.051899
	0.051671
	0.051672
	0.051647
	0.051650

	Diff. (units)
	-2.5
	2.2
	3.4
	-29.9
	-30.7
	4.4
	5.8
	2.2
	3.7

	CAold
	3.72961
	3.69538
	3.68987
	3.74265
	3.72666
	3.69858
	3.72938
	3.70457
	3.74428

	CAnew
	3.72865
	3.69618
	3.69111
	3.73147
	3.71522
	3.70021
	3.73154
	3.70537
	3.74565


Table 1. Calibration results reported for each harmonic coil mole at the manufacturing premises. The difference between Bmis and Btrue is reported in units of 10-4.
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Figure 1: Local values of the rate 
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 as coming from the mapping of the reference magnet 900118, placed in Alstom. The fixed NMR value and the average coefficient are also reported.
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Figure 2: Local values of the rate 
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 as coming from the mapping of the reference magnet 900117, placed in Ansaldo. The fixed NMR value and the average coefficient are also reported.
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Figure 3: Local values of the rate 
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 as coming from the mapping of the reference magnet 900119, placed in Noell (Zeitz). The fixed NMR value and the average coefficient are also reported.
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Figure 4: Local values of the rate 
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 as coming from the mapping of the reference magnet 900121, placed in Noell (Wurzburg). The fixed NMR value and the average coefficient are also reported.
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DiMM

		Firm		Noell		Zeitz

		Date		7/29/03								0.000169		0.000118																		Taupe 4		(resident)

		Magnet		900119																												Bmis		0.051781

		Magnet switch on time						10:15																										0.051781

																																		0.051781

		Switch on current		3.00561																														0.051781

		Switch on Bref		0.05183																														0.051781

		Time		11:10								Time		13:10								Time		14:45

		DeltaV		0.300634								DeltaV		??								DeltaV		3.00646

		Avrg Coeff		0.9980040986								Avrg Coeff		0.9990853057								Avrg Coeff		0.999100								Average		0.051781

		Pos		NMR ref		NMR mobile		Rate				Pos		NMR ref		NMR mobile		Rate				Pos		NMR ref		NMR mobile		Rate

		76		0.051837		0.051668						76		0.052000		0.051882						76		0.051997		0.051876		1		35.1229302559		Bref		0.051842

		75		0.051837		0.051694		0.9972413527				75		0.052000		0.051910		0.9982692308				75		0.051997		0.051906		0.998249899		17.560451908		Btrue		0.051795

		74		0.051837		0.051709		0.9975307213				74		0.052000		0.051923		0.9985192308				74		0.051997		0.051919		0.9984999135		20.0693773863		Diff in units		-2.70

		73										73										73

		72		0.051837		0.051721		0.9977622162				72		0.052000		0.051933		0.9987115385				72		0.051997		0.051930		0.9987114641		22.1923143295

		71										71										71										Caold		3.72961

		70		0.051837		0.051724		0.9978200899				70		0.052000		0.051936		0.9987692308				70		0.051997		0.051933		0.9987691598		22.7712971321		CA new		3.72860

		69										69										69

		68		0.051837		0.051727		0.9978779636				68		0.052000		0.051939		0.9988269231				68		0.051997		0.051936		0.9988268554		23.3502799348

		67										67										67										Taupe 5		(resident)

		66		0.051837		0.051728		0.9978972549				66		0.052000		0.051941		0.9988653846				66		0.051997		0.051938		0.9988653192		23.7362684699		Bmis		0.051952

		65										65										65												0.051953

		64		0.051837		0.051725		0.9978393811				64		0.052000		0.051938		0.9988076923				64		0.051997		0.051935		0.9988076235		23.1572856672				0.051952

		63										63										63												0.051953

		62		0.051837		0.051722		0.9977815074				62		0.052000		0.051936		0.9987692308				62		0.051997		0.051932		0.9987499279		22.5783028646				0.051952

		61										61										61										Average		0.0519524

		60		0.051837		0.051724		0.9978200899				60		0.052000		0.051937		0.9987884615				60		0.051997		0.051934		0.9987883916		22.9642913997

		59										59										59										Bref		0.051989

		58		0.051837		0.051726		0.9978586724				58		0.052000		0.051939		0.9988269231				58		0.051997		0.051936		0.9988268554		23.3502799348		Btrue		0.0519418391

		57										57										57										Diff in units		2.03

		56		0.051837		0.051728		0.9978972549				56		0.052000		0.051940		0.9988461538				56		0.051997		0.051937		0.9988460873		23.5432742024

		55										55										55

		54		0.051837		0.051732		0.9979744198				54		0.052000		0.051944		0.9989230769				54		0.051997		0.051940		0.9989037829		24.122257005		CAold		3.69538

		53										53										53										CA new		3.6961313523

		52		0.051837		0.051734		0.9980130023				52		0.052000		0.051946		0.9989615385				52		0.051997		0.051943		0.9989614785		24.7012398077

		51										51										51

		50		0.051837		0.051733		0.9979937111				50		0.052000		0.051946		0.9989615385				50		0.051997		0.051942		0.9989422467		24.5082455402		Taupe 18		(CERN)

		49										49										49										Bmis		0.051957

		48		0.051837		0.051736		0.9980515848				48		0.052000		0.051949		0.9990192308				48		0.051997		0.051945		0.9989999423		25.0872283428				0.051957

		47										47										47												0.051957

		46		0.051837		0.051743		0.9981866235				46		0.052000		0.051957		0.9991730769				46		0.051997		0.051953		0.9991537973		26.6311824833				0.051957

		45										45										45												0.051957

		44		0.051837		0.051748		0.9982830797				44		0.052000		0.051962		0.9992692308				44		0.051997		0.051959		0.9992691886		27.7891480887		Average		0.051957

		43										43										43

		42		0.051837		0.051753		0.9983795359				42		0.052000		0.051966		0.9993461538				42		0.051997		0.051963		0.9993461161		28.5611251589		Bref		0.052000

		41										41										41										Btrue		0.0519528291

		40		0.051837		0.051756		0.9984374096				40		0.052000		0.051970		0.9994230769				40		0.051997		0.051966		0.9994038118		29.1401079616		Diff in units		0.80

		39										39										39

		38		0.051837		0.051758		0.9984759921				38		0.052000		0.051972		0.9994615385				38		0.051997		0.051967		0.9994230436		29.3331022291

		37										37										37										CAold		3.69388

		36		0.051837		0.051754		0.9983988271				36		0.052000		0.051968		0.9993846154				36		0.051997		0.051964		0.999365348		28.7541194265		CA new		3.6941765538

		35										35										35

		34		0.051837		0.051752		0.9983602446				34		0.052000		0.051967		0.9993653846				34		0.051997		0.051962		0.9993268842		28.3681308913

		33										33										33

		32		0.051837		0.051758		0.9984759921				32		0.052000		0.051971		0.9994423077				32		0.051997		0.051966		0.9994038118		29.1401079616

		31										31										31

		30		0.051837		0.051760		0.9985145745				30		0.052000		0.051973		0.9994807692				30		0.051997		0.051969		0.9994615074		29.7190907642

		29										29										29

		28		0.051837		0.051755		0.9984181183				28		0.052000		0.051970		0.9994230769				28		0.051997		0.051966		0.9994038118		29.1401079616

		27										27										27

		26		0.051837		0.051750		0.9983216621				26		0.052000		0.051965		0.9993269231				26		0.051997		0.051962		0.9993268842		28.3681308913

		25										25										25

		24		0.051837		0.051745		0.9982252059				24		0.052000		0.051962		0.9992692308				24		0.051997		0.051959		0.9992691886		27.7891480887

		23										23										23

		22		0.051837		0.051740		0.9981287497				22		0.052000		0.051958		0.9991923077				22		0.051997		0.051955		0.9991922611		27.0171710184

		21										21										21

		20		0.051837		0.051736		0.9980515848				20		0.052000		0.051957		0.9991730769				20		0.051997		0.051954		0.9991730292		26.8241767509

		19										19										19

		18		0.051837		0.051737		0.998070876				18		0.052000		0.051958		0.9991923077				18		0.051997		0.051955		0.9991922611		27.0171710184

		17										17										17

		16		0.051837		0.051736		0.9980515848				16		0.052000		0.051960		0.9992307692				16		0.051997		0.051956		0.999211493		27.210165286

		15										15										15

		14		0.051837		0.051734		0.9980130023				14		0.052000		0.051959		0.9992115385				14		0.051997		0.051956		0.999211493		27.210165286

		13										13										13

		12		0.051837		0.051735		0.9980322935				12		0.052000		0.051962		0.9992692308				12		0.051997		0.051958		0.9992499567		27.5961538211

		11										11										11

		10		0.051837		0.051737		0.998070876				10		0.052000		0.051966		0.9993461538				10		0.051997		0.051963		0.9993461161		28.5611251589

		9										9										9

		8		0.051837		0.051733		0.9979937111				8		0.052000		0.051965		0.9993269231				8		0.051997		0.051962		0.9993268842		28.3681308913

		7										7										7

		6		0.051837		0.051730		0.9979358373				6		0.052000		0.051966		0.9993461538				6		0.051997		0.051963		0.9993461161		28.5611251589

		5										5										5

		4		0.051837		0.051723		0.9978007987				4		0.052000		0.051965		0.9993269231				4		0.051997		0.051963		0.9993461161		28.5611251589

		3										3										3

		2		0.051837		0.051699		0.9973378089				2		0.052000		0.051945		0.9989423077				2		0.051997		0.051944		0.9989807104		24.8942340753

		1		0.051837		0.051673		0.9968362367				1		0.052000		0.051924		0.9985384615				1		0.051997		0.051921		0.9985383772		20.4553659214
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QUIMM

		Firm		Alstom

		Date		23-07-03																										Taupe 14

		Magnet		900118																										Bmis		0.051663

		Magnet switch on time						9:15																								0.051663

																																0.051664

		Pre Mapping with 6 digits														Post Mapping with 6 digits														Average		0.0516633333

		Avrg Coeff		0.9972895						0.5013591847						Avrg Coeff		0.9975860

		Pos.		NMR ref		NMR mob.		Rate								Pos		NMR ref		NMR mobile		Rate								Bref		0.051771

		76		0.051745		0.051500										76		0.051771		0.051568										Btrue		0.0516460256

		75		0.051745		0.051526		0.9958		7.7156484908						75		0.051771		0.051592		0.9965424659								Diff in units		-3.3512147533

		74		0.051745		0.051540		0.9960		10.4348197651						74		0.051771		0.051608		0.9968515192

		72		0.051745		0.051559		0.9964		14.1251236373						72		0.051771		0.051619		0.9970639934

		70		0.051745		0.051568		0.9966		15.8731623136						70		0.051771		0.051625		0.9971798884								Caold		3.68987

		68		0.051745		0.051576		0.9967		17.4269744704						68		0.051771		0.05163		0.9972764675								CA new		3.6911065547

		66		0.051745		0.051583		0.9969		18.7865601075						66		0.051771		0.051634		0.9973537309

		64		0.051745		0.051590		0.9970		20.1461457447						64		0.051771		0.051638		0.9974309942

		62		0.051745		0.051598		0.9972		21.6999579014						62		0.051771		0.051643		0.9975275734

		60		0.051745		0.051606		0.9973		23.2537700581						60		0.051771		0.051649		0.9976434684

		58		0.051745		0.051610		0.9974		24.0306761365						58		0.051771		0.051652		0.9977014159

		56		0.051745		0.051613		0.9974		24.6133556953						56		0.051771		0.051655		0.9977593634

		54		0.051745		0.051617		0.9975		25.3902617736						54		0.051771		0.051658		0.9978173108

		52		0.051745		0.051621		0.9976		26.167167852						52		0.051771		0.051661		0.9978752583

		50		0.051745		0.051624		0.9977		26.7498474108						50		0.051771		0.051664		0.9979332058

		48		0.051745		0.051626		0.9977		27.13830045						48		0.051771		0.051665		0.9979525217

		46		0.051745		0.051629		0.9978		27.7209800087						46		0.051771		0.051667		0.9979911533

		44		0.051745		0.051630		0.9978		27.9152065283						44		0.051771		0.051668		0.9980104692

		42		0.051745		0.051629		0.9978		27.7209800087						42		0.051771		0.051667		0.9979911533

		40		0.051745		0.051630		0.9978		27.9152065283						40		0.051771		0.051667		0.9979911533

		38		0.051745		0.051632		0.9978		28.3036595675						38		0.051771		0.051669		0.998029785

		36		0.051745		0.051632		0.9978		28.3036595675						36		0.051771		0.051668		0.9980104692

		34		0.051745		0.051631		0.9978		28.1094330479						34		0.051771		0.051668		0.9980104692

		32		0.051745		0.051633		0.9978		28.4978860871						32		0.051771		0.051668		0.9980104692

		30		0.051745		0.051633		0.9978		28.4978860871						30		0.051771		0.05167		0.9980491008

		28		0.051745		0.051634		0.9979		28.6921126067						28		0.051771		0.05167		0.9980491008

		26		0.051745		0.051633		0.9978		28.4978860871						26		0.051771		0.051669		0.998029785

		24		0.051745		0.051630		0.9978		27.9152065283						24		0.051771		0.051667		0.9979911533

		22		0.051745		0.051625		0.9977		26.9440739304						22		0.051771		0.051663		0.99791389

		20		0.051745		0.051620		0.9976		25.9729413324						20		0.051771		0.051657		0.997797995

		18		0.051745		0.051614		0.9975		24.8075822149						18		0.051771		0.051651		0.9976821

		16		0.051745		0.051608		0.9974		23.6422230973						16		0.051771		0.051645		0.997566205

		14		0.051745		0.051601		0.9972		22.2826374602						14		0.051771		0.051638		0.9974309942

		12		0.051745		0.051599		0.9972		21.894184421						12		0.051771		0.051635		0.9973730467

		10		0.051745		0.051598		0.9972		21.6999579014						10		0.051771		0.051634		0.9973537309

		8		0.051745		0.051595		0.9971		21.1172783426						8		0.051771		0.051631		0.9972957834

		6		0.051745		0.051589		0.9970		19.9519192251						6		0.051771		0.051626		0.9971992042

		4		0.051745		0.051583		0.9969		18.7865601075						4		0.051771		0.051618		0.9970446775

		2		0.051745		0.051567		0.9966		15.6789357941						2		0.051771		0.051603		0.99675494

		1		0.051745		0.051553		0.9963		12.9597645198						1		0.051771		0.051583		0.9963686234

														0.996		0

														0.9995		35.140562249

		Date		7/23/03

		Magnet		900118																								Pos		NMR ref		NMR mobile		Rate

		NMR ref		0.051771																								76		0.051983		0.051808		0.9966335148

		Pos.		NMR mob.		Rate		Pos.		NMR mob.		Rate								Mole Number		Taupe 14						75		0.051983		0.051836		0.9971721524

		75		0.051592		0.9965		36		0.051668		0.9980								B mis.		0.051663						74		0.051983		0.051851		0.9974607083

		74		0.051608		0.9969		34		0.051668		0.9980										0.051663						72		0.051983		0.051864		0.9977107901

		72		0.051619		0.9971		32		0.051668		0.9980										0.051664						70		0.051983		0.051873		0.9978839236

		70		0.051625		0.9972		30		0.051670		0.9980								Average		0.051663						68		0.051983		0.051879		0.9979993459

		68		0.051630		0.9973		28		0.051670		0.9980								Bref		0.051771						66		0.051983		0.051886		0.9981340053

		66		0.051634		0.9974		26		0.051669		0.9980								Btrue		0.0516460256						64		0.051983		0.051894		0.9982879018

		64		0.051638		0.9974		24		0.051667		0.9980								Diff.(units)		3.35						62		0.051983		0.051901		0.9984225612

		62		0.051643		0.9975		22		0.051663		0.9979								CA old		3.68987						60		0.051983		0.051909		0.9985764577

		60		0.051649		0.9976		20		0.051657		0.9978								CA new		3.69111						58		0.051983		0.051914		0.998672643

		58		0.051652		0.9977		18		0.051651		0.9977																56		0.051983		0.051917		0.9987303542

		56		0.051655		0.9978		16		0.051645		0.9976																54		0.051983		0.05192		0.9987880653

		54		0.051658		0.9978		14		0.051638		0.9974																52		0.051983		0.051924		0.9988650136

		52		0.051661		0.9979		12		0.051635		0.9974																50		0.051983		0.051928		0.9989419618

		50		0.051664		0.9979		10		0.051634		0.9974																48		0.051983		0.05193		0.9989804359

		48		0.051665		0.9980		8		0.051631		0.9973																46		0.051983		0.051933		0.9990381471

		46		0.051667		0.9980		6		0.051626		0.9972																44		0.051983		0.051934		0.9990573841

		44		0.051668		0.9980		4		0.051618		0.9970																42		0.051983		0.051934		0.9990573841

		42		0.051667		0.9980		2		0.051603		0.9968																40		0.051983		0.051935		0.9990766212

		40		0.051667		0.9980		1		0.051583		0.9964																38		0.051983		0.051937		0.9991150953

		38		0.051669		0.9980																						36		0.051983		0.051937		0.9991150953

		Average		0.997586																								34		0.051983		0.051937		0.9991150953

																												32		0.051983		0.051938		0.9991343324

																												30		0.051983		0.05194		0.9991728065

		Date		7/23/03																								28		0.051983		0.051941		0.9991920436

		Magnet		900118																								26		0.051983		0.051941		0.9991920436

		NMR ref		0.051983																								24		0.051983		0.05194		0.9991728065

		Pos.		NMR mob.		Rate		Pos.		NMR mob.		Rate																22		0.051983		0.051937		0.9991150953

		75		0.051836		0.9972		36		0.051937		0.9991																20		0.051983		0.051932		0.99901891

		74		0.051851		0.9975		34		0.051937		0.9991																18		0.051983		0.051928		0.9989419618

		72		0.051864		0.9977		32		0.051938		0.9991																16		0.051983		0.051923		0.9988457765

		70		0.051873		0.9979		30		0.051940		0.9992																14		0.051983		0.05192		0.9987880653

		68		0.051879		0.9980		28		0.051941		0.9992																12		0.051983		0.051919		0.9987688283

		66		0.051886		0.9981		26		0.051941		0.9992																10		0.051983		0.051921		0.9988073024

		64		0.051894		0.9983		24		0.051940		0.9992																8		0.051983		0.051922		0.9988265394

		62		0.051901		0.9984		22		0.051937		0.9991																6		0.051983		0.051922		0.9988265394

		60		0.051909		0.9986		20		0.051932		0.9990																4		0.051983		0.051921		0.9988073024

		58		0.051914		0.9987		18		0.051928		0.9989																2		0.051983		0.051914		0.998672643

		56		0.051917		0.9987		16		0.051923		0.9988																1		0.051983		0.051902		0.9984417983

		54		0.051920		0.9988		14		0.051920		0.9988

		52		0.051924		0.9989		12		0.051919		0.9988

		50		0.051928		0.9989		10		0.051921		0.9988

		48		0.051930		0.9990		8		0.051922		0.9988

		46		0.051933		0.9990		6		0.051922		0.9988

		44		0.051934		0.9991		4		0.051921		0.9988

		42		0.051934		0.9991		2		0.051914		0.9987

		40		0.051935		0.9991		1		0.051902		0.9984

		38		0.051937		0.9991

		Average		0.998716
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DiMM

		Firm		Alstom

		Date		23-07-03														Taupe 10

		Magnet		900118														Bmis		0.051753

		Magnet switch on time						9:15												0.051752

																				0.051752

		Post Mapping with 6 digits																		0.051752

		Avrg Coeff		0.9987160497																0.051752

		Pos		NMR ref		NMR mobile		Rate										Average		0.0517522

		76		0.051983		0.051808

		75		0.051983		0.051836		0.9971721524										Bref		0.051974

		74		0.051983		0.051851		0.9974607083										Btrue		0.051907268

		72		0.051983		0.051864		0.9977107901										Diff in units		29.8740372758

		70		0.051983		0.051873		0.9978839236

		68		0.051983		0.051879		0.9979993459

		66		0.051983		0.051886		0.9981340053										Caold		3.74265

		64		0.051983		0.051894		0.9982879018										CA new		3.7314691934

		62		0.051983		0.051901		0.9984225612

		60		0.051983		0.051909		0.9985764577

		58		0.051983		0.051914		0.998672643										Taupe 13

		56		0.051983		0.051917		0.9987303542										Bmis		0.05174

		54		0.051983		0.05192		0.9987880653												0.05174

		52		0.051983		0.051924		0.9988650136												0.05174

		50		0.051983		0.051928		0.9989419618												0.05174

		48		0.051983		0.05193		0.9989804359												0.05174

		46		0.051983		0.051933		0.9990381471										Average		0.05174

		44		0.051983		0.051934		0.9990573841

		42		0.051983		0.051934		0.9990573841										Bref		0.051966				0.0518832988

		40		0.051983		0.051935		0.9990766212										Btrue		0.0518992782				0.051718

		38		0.051983		0.051937		0.9991150953										Diff in units		30.6898752394				31.8597283716

		36		0.051983		0.051937		0.9991150953

		34		0.051983		0.051937		0.9991150953

		32		0.051983		0.051938		0.9991343324										CAold		3.72666

		30		0.051983		0.05194		0.9991728065										CA new		3.715222927

		28		0.051983		0.051941		0.9991920436

		26		0.051983		0.051941		0.9991920436

		24		0.051983		0.05194		0.9991728065

		22		0.051983		0.051937		0.9991150953

		20		0.051983		0.051932		0.99901891

		18		0.051983		0.051928		0.9989419618

		16		0.051983		0.051923		0.9988457765

		14		0.051983		0.05192		0.9987880653

		12		0.051983		0.051919		0.9987688283

		10		0.051983		0.051921		0.9988073024

		8		0.051983		0.051922		0.9988265394

		6		0.051983		0.051922		0.9988265394

		4		0.051983		0.051921		0.9988073024

		2		0.051983		0.051914		0.998672643

		1		0.051983		0.051902		0.9984417983
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QUIMM

		Firm		Noell		Wurzburg

		Date		8/20/03														0.000000		0.000000																								Taupe 15		(resident)		-2

		Magnet		900121																																								Bmis		0.051658		-1

		Magnet switch on time						9:30																																						0.051658

																																														0.051658

		Switch on current		3.00625																																										0.051658

		Switch on Bref		0.051741																																										0.051658

		Time		10:30														Time		11:40												Time		12:10				30.1204819277

		DeltaV		0.300702														DeltaV		0.30073												DeltaV		0.30074

		Avrg Coeff		0.9976080532														Avrg Coeff		0.9977642298												Avrg Coeff		0.997782										Average		0.051658

		Pos		NMR ref		NMR mobile		Rate										Pos		NMR ref		NMR mobile		Rate								Pos		NMR ref		NMR mobile		Rate

		76																76														76												Bref		0.051765

		75		0.0517495		0.051568		0.9964927197										75		0.051769		0.051603		0.9967934478								75		0.051770		0.051600		0.9967258714						Btrue		0.051647

		74		0.0517495		0.051598		0.9970724355										74		0.051769		0.051625		0.9972184126								74		0.051770		0.051625		0.9972087812						Diff in units		2.15

		73																73														73

		72		0.0517495		0.051623		0.9975555319										72		0.051769		0.051650		0.997701327								72		0.051770		0.051652		0.9977303238

		71																71														71												Caold		3.70457

		70		0.0517495		0.051626		0.9976135035										70		0.051769		0.051653		0.9977592768								70		0.051770		0.051654		0.9977689566						CA new		3.70537

		69																69														69

		68		0.0517495		0.051622		0.9975362081										68		0.051769		0.051649		0.9976820105								68		0.051770		0.051650		0.9976916911

		67																67														67												Taupe 11		(resident)

		66		0.0517495		0.051615		0.9974009411										66		0.051769		0.051642		0.9975467944								66		0.051770		0.051644		0.9975757927						Bmis		0.051669

		65																65														65														0.051669

		64		0.0517495		0.051605		0.9972077025										64		0.051769		0.051633		0.9973729452								64		0.051770		0.051636		0.9974212616								0.051668

		63																63														63														0.051669

		62		0.0517495		0.051604		0.9971883786										62		0.051769		0.051632		0.9973536286								62		0.051770		0.051633		0.9973633124								0.051669

		61																61														61												Average		0.051669

		60		0.0517495		0.051612		0.9973429695										60		0.051769		0.051640		0.9975081613								60		0.051770		0.051640		0.9974985271

		59																59														59												Bref		0.051768

		58		0.0517495		0.051622		0.9975362081										58		0.051769		0.051650		0.997701327								58		0.051770		0.051651		0.9977110074						Btrue		0.051650

		57																57														57												Diff in units		3.67

		56		0.0517495		0.051631		0.9977101228										56		0.051769		0.051659		0.9978751763								56		0.051770		0.051660		0.997884855

		55																55														55

		54		0.0517495		0.051635		0.9977874182										54		0.051769		0.051662		0.997933126								54		0.051770		0.051663		0.9979428042						CAold		3.74428

		53																53														53												CA new		3.74565

		52		0.0517495		0.051632		0.9977294467										52		0.051769		0.051659		0.9978751763								52		0.051770		0.051660		0.997884855

		51																51														51

		50		0.0517495		0.051628		0.9976521512										50		0.051769		0.051656		0.9978172265								50		0.051770		0.051657		0.9978269058						Taupe 18		(CERN)

		49																49														49												Bmis		0.051652

		48		0.0517495		0.051631		0.9977101228										48		0.051769		0.051659		0.9978751763								48		0.051770		0.051660		0.997884855								0.051652

		47																47														47														0.051653

		46		0.0517495		0.051643		0.9979420091										46		0.051769		0.051671		0.9981069752								46		0.051770		0.051671		0.9980973353								0.051653

		45																45														45														0.051653

		44		0.0517495		0.051660		0.9982705147										44		0.051769		0.051687		0.9984160405								44		0.051770		0.051689		0.9984450304						Average		0.051653

		43																43														43

		42		0.0517495		0.051669		0.9984444294										42		0.051769		0.051698		0.9986285229								42		0.051770		0.051699		0.9986381943						Bref		0.051769

		41																41														41												Btrue		0.051651

		40		0.0517495		0.051667		0.9984057817										40		0.051769		0.051694		0.9985512565								40		0.051770		0.051696		0.9985802451						Diff in units		0.34

		39																39														39

		38		0.0517495		0.051652		0.9981159238										38		0.051769		0.051680		0.9982808244								38		0.051770		0.051682		0.9983098156

		37																37														37												CAold		3.69388

		36		0.0517495		0.051628		0.9976521512										36		0.051769		0.051657		0.9978365431								36		0.051770		0.051657		0.9978269058						CA new		3.69400

		35																35														35

		34		0.0517495		0.051610		0.9973043218										34		0.051769		0.051636		0.9974308949								34		0.051770		0.051639		0.9974792107

		33																33														33

		32		0.0517495		0.051602		0.9971497309										32		0.051769		0.051628		0.9972763623								32		0.051770		0.051632		0.997343996

		31																31														31

		30		0.0517495		0.051604		0.9971883786										30		0.051769		0.051630		0.9973149955								30		0.051770		0.051633		0.9973633124

		29																29														29

		28		0.0517495		0.051610		0.9973043218										28		0.051769		0.051636		0.9974308949								28		0.051770		0.051638		0.9974598943

		27																27														27

		26		0.0517495		0.051618		0.9974589126										26		0.051769		0.051644		0.9975854276								26		0.051770		0.051646		0.9976144255

		25																25														25

		24		0.0517495		0.051628		0.9976521512										24		0.051769		0.051653		0.9977592768								24		0.051770		0.051656		0.9978075894

		23																23														23

		22		0.0517495		0.051634		0.9977680944										22		0.051769		0.051660		0.9978944928								22		0.051770		0.051662		0.9979234878

		21																21														21

		20		0.0517495		0.051635		0.9977874182										20		0.051769		0.051662		0.997933126								20		0.051770		0.051663		0.9979428042

		19																19														19

		18		0.0517495		0.051636		0.9978067421										18		0.051769		0.051663		0.9979524426								18		0.051770		0.051664		0.9979621206

		17																17														17

		16		0.0517495		0.051637		0.997826066										16		0.051769		0.051663		0.9979524426								16		0.051770		0.051665		0.9979814369

		15																15														15

		14		0.0517495		0.051635		0.9977874182										14		0.051769		0.051661		0.9979138094								14		0.051770		0.051663		0.9979428042

		13																13														13

		12		0.0517495		0.051634		0.9977680944										12		0.051769		0.051661		0.9979138094								12		0.051770		0.051662		0.9979234878

		11																11														11

		10		0.0517495		0.051632		0.9977294467										10		0.051769		0.051660		0.9978944928								10		0.051770		0.051661		0.9979041714

		9																9														9

		8		0.0517495		0.051627		0.9976328274										8		0.051769		0.051656		0.9978172265								8		0.051770		0.051657		0.9978269058

		7																7														7

		6		0.0517495		0.051625		0.9975941797										6		0.051769		0.051654		0.9977785934								6		0.051770		0.051655		0.997788273

		5																5														5

		4		0.0517495		0.051629		0.9976714751										4		0.051769		0.051658		0.9978558597								4		0.051770		0.051659		0.9978655386

		3																3														3

		2		0.0517495		0.051624		0.9975748558										2		0.051769		0.051654		0.9977785934								2		0.051770		0.051655		0.997788273

		1		0.0517495		0.051612		0.9973429695										1		0.051769		0.051639		0.9974888447								1		0.051770		0.051643		0.9975564763
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DiMM

		Firm		Noell		Zeitz

		Date		7/29/03								0.000169		0.000118																		Taupe 4		(resident)

		Magnet		900119																												Bmis		0.051781

		Magnet switch on time						10:15																										0.051781

																																		0.051781

		Switch on current		3.00561																														0.051781

		Switch on Bref		0.05183																														0.051781

		Time		11:10								Time		13:10								Time		14:45

		DeltaV		0.300634								DeltaV		??								DeltaV		3.00646

		Avrg Coeff		0.9980040986								Avrg Coeff		0.9990853057								Avrg Coeff		0.999100								Average		0.051781

		Pos		NMR ref		NMR mobile		Rate				Pos		NMR ref		NMR mobile		Rate				Pos		NMR ref		NMR mobile		Rate

		76		0.051837		0.051668						76		0.052000		0.051882						76		0.051997		0.051876		1		35.1229302559		Bref		0.051842

		75		0.051837		0.051694		0.9972413527				75		0.052000		0.051910		0.9982692308				75		0.051997		0.051906		0.998249899		17.560451908		Btrue		0.051795

		74		0.051837		0.051709		0.9975307213				74		0.052000		0.051923		0.9985192308				74		0.051997		0.051919		0.9984999135		20.0693773863		Diff in units		-2.70

		73										73										73

		72		0.051837		0.051721		0.9977622162				72		0.052000		0.051933		0.9987115385				72		0.051997		0.051930		0.9987114641		22.1923143295

		71										71										71										Caold		3.72961

		70		0.051837		0.051724		0.9978200899				70		0.052000		0.051936		0.9987692308				70		0.051997		0.051933		0.9987691598		22.7712971321		CA new		3.72860

		69										69										69

		68		0.051837		0.051727		0.9978779636				68		0.052000		0.051939		0.9988269231				68		0.051997		0.051936		0.9988268554		23.3502799348

		67										67										67										Taupe 5		(resident)

		66		0.051837		0.051728		0.9978972549				66		0.052000		0.051941		0.9988653846				66		0.051997		0.051938		0.9988653192		23.7362684699		Bmis		0.051952

		65										65										65												0.051953

		64		0.051837		0.051725		0.9978393811				64		0.052000		0.051938		0.9988076923				64		0.051997		0.051935		0.9988076235		23.1572856672				0.051952

		63										63										63												0.051953

		62		0.051837		0.051722		0.9977815074				62		0.052000		0.051936		0.9987692308				62		0.051997		0.051932		0.9987499279		22.5783028646				0.051952

		61										61										61										Average		0.0519524

		60		0.051837		0.051724		0.9978200899				60		0.052000		0.051937		0.9987884615				60		0.051997		0.051934		0.9987883916		22.9642913997

		59										59										59										Bref		0.051989

		58		0.051837		0.051726		0.9978586724				58		0.052000		0.051939		0.9988269231				58		0.051997		0.051936		0.9988268554		23.3502799348		Btrue		0.0519418391

		57										57										57										Diff in units		2.03

		56		0.051837		0.051728		0.9978972549				56		0.052000		0.051940		0.9988461538				56		0.051997		0.051937		0.9988460873		23.5432742024

		55										55										55

		54		0.051837		0.051732		0.9979744198				54		0.052000		0.051944		0.9989230769				54		0.051997		0.051940		0.9989037829		24.122257005		CAold		3.69538

		53										53										53										CA new		3.6961313523

		52		0.051837		0.051734		0.9980130023				52		0.052000		0.051946		0.9989615385				52		0.051997		0.051943		0.9989614785		24.7012398077

		51										51										51

		50		0.051837		0.051733		0.9979937111				50		0.052000		0.051946		0.9989615385				50		0.051997		0.051942		0.9989422467		24.5082455402		Taupe 18		(CERN)

		49										49										49										Bmis		0.051957

		48		0.051837		0.051736		0.9980515848				48		0.052000		0.051949		0.9990192308				48		0.051997		0.051945		0.9989999423		25.0872283428				0.051957

		47										47										47												0.051957

		46		0.051837		0.051743		0.9981866235				46		0.052000		0.051957		0.9991730769				46		0.051997		0.051953		0.9991537973		26.6311824833				0.051957

		45										45										45												0.051957

		44		0.051837		0.051748		0.9982830797				44		0.052000		0.051962		0.9992692308				44		0.051997		0.051959		0.9992691886		27.7891480887		Average		0.051957

		43										43										43

		42		0.051837		0.051753		0.9983795359				42		0.052000		0.051966		0.9993461538				42		0.051997		0.051963		0.9993461161		28.5611251589		Bref		0.052000

		41										41										41										Btrue		0.0519528291

		40		0.051837		0.051756		0.9984374096				40		0.052000		0.051970		0.9994230769				40		0.051997		0.051966		0.9994038118		29.1401079616		Diff in units		0.80

		39										39										39

		38		0.051837		0.051758		0.9984759921				38		0.052000		0.051972		0.9994615385				38		0.051997		0.051967		0.9994230436		29.3331022291

		37										37										37										CAold		3.69388

		36		0.051837		0.051754		0.9983988271				36		0.052000		0.051968		0.9993846154				36		0.051997		0.051964		0.999365348		28.7541194265		CA new		3.6941765538

		35										35										35

		34		0.051837		0.051752		0.9983602446				34		0.052000		0.051967		0.9993653846				34		0.051997		0.051962		0.9993268842		28.3681308913

		33										33										33

		32		0.051837		0.051758		0.9984759921				32		0.052000		0.051971		0.9994423077				32		0.051997		0.051966		0.9994038118		29.1401079616

		31										31										31

		30		0.051837		0.051760		0.9985145745				30		0.052000		0.051973		0.9994807692				30		0.051997		0.051969		0.9994615074		29.7190907642

		29										29										29

		28		0.051837		0.051755		0.9984181183				28		0.052000		0.051970		0.9994230769				28		0.051997		0.051966		0.9994038118		29.1401079616

		27										27										27

		26		0.051837		0.051750		0.9983216621				26		0.052000		0.051965		0.9993269231				26		0.051997		0.051962		0.9993268842		28.3681308913

		25										25										25

		24		0.051837		0.051745		0.9982252059				24		0.052000		0.051962		0.9992692308				24		0.051997		0.051959		0.9992691886		27.7891480887

		23										23										23

		22		0.051837		0.051740		0.9981287497				22		0.052000		0.051958		0.9991923077				22		0.051997		0.051955		0.9991922611		27.0171710184

		21										21										21

		20		0.051837		0.051736		0.9980515848				20		0.052000		0.051957		0.9991730769				20		0.051997		0.051954		0.9991730292		26.8241767509

		19										19										19

		18		0.051837		0.051737		0.998070876				18		0.052000		0.051958		0.9991923077				18		0.051997		0.051955		0.9991922611		27.0171710184

		17										17										17

		16		0.051837		0.051736		0.9980515848				16		0.052000		0.051960		0.9992307692				16		0.051997		0.051956		0.999211493		27.210165286

		15										15										15

		14		0.051837		0.051734		0.9980130023				14		0.052000		0.051959		0.9992115385				14		0.051997		0.051956		0.999211493		27.210165286

		13										13										13

		12		0.051837		0.051735		0.9980322935				12		0.052000		0.051962		0.9992692308				12		0.051997		0.051958		0.9992499567		27.5961538211

		11										11										11

		10		0.051837		0.051737		0.998070876				10		0.052000		0.051966		0.9993461538				10		0.051997		0.051963		0.9993461161		28.5611251589

		9										9										9

		8		0.051837		0.051733		0.9979937111				8		0.052000		0.051965		0.9993269231				8		0.051997		0.051962		0.9993268842		28.3681308913

		7										7										7

		6		0.051837		0.051730		0.9979358373				6		0.052000		0.051966		0.9993461538				6		0.051997		0.051963		0.9993461161		28.5611251589

		5										5										5

		4		0.051837		0.051723		0.9978007987				4		0.052000		0.051965		0.9993269231				4		0.051997		0.051963		0.9993461161		28.5611251589

		3										3										3

		2		0.051837		0.051699		0.9973378089				2		0.052000		0.051945		0.9989423077				2		0.051997		0.051944		0.9989807104		24.8942340753

		1		0.051837		0.051673		0.9968362367				1		0.052000		0.051924		0.9985384615				1		0.051997		0.051921		0.9985383772		20.4553659214
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DiMM

		Firm		Ansaldo		Genova																		Talpa 18

		Date		8/5/03

		Magnet		900117																				Bmis		0.051675

		Magnet sampling		9:15		9:35						Mapping Time		10:00		11:10		Average								0.051673

		Switch on current		3.00650								Mean Rate		0.999504		0.999561		0.999532								0.051672

		Switch on Bref		0.051675		0.051685																				0.051673

																										0.051665

		Time		10:00								Time		11:10										Bavrg		0.0516716

		DeltaV		0.300744								DeltaV		0.300778										Bref		0.051693

		Avrg Coeff		0.999504								Avrg Coeff		0.999561

		Pos		Bref		Bshft		Rate		Units		Pos		Bref		Bshft		Rate						TrueInt		0.0516688204

		76		0.05169								76		0.051696										D in units		0.54

		75		0.05169		0.051661		0.999439		14.4184674243		75		0.051696		0.051668		0.999458

		74		0.05169		0.051677		0.999749		17.5200468649		74		0.051696		0.051687		0.999826						Ca old		3.69388

		72		0.05169		0.051674		0.999690		16.9385007198		72		0.051696		0.051684		0.999768						Ca new		3.69408

		70		0.05169		0.051675		0.999710		17.1323494348		70		0.051696		0.051684		0.999768

		68		0.05169		0.051681		0.999826		18.295441725		68		0.051696		0.051690		0.999884

		66		0.05169		0.051675		0.999710		17.1323494348		66		0.051696		0.051685		0.999787						Talpa 6

		64		0.05169		0.051668		0.999574		15.7754084296		64		0.051696		0.051678		0.999652

		62		0.05169		0.051671		0.999632		16.3569545747		62		0.051696		0.051680		0.999690						Bmis		0.051694

		60		0.05169		0.051669		0.999594		15.9692571446		60		0.051696		0.051679		0.999671								0.051695

		58		0.05169		0.051670		0.999613		16.1631058596		58		0.051696		0.051678		0.999652								0.051693

		56		0.05169		0.051670		0.999613		16.1631058596		56		0.051696		0.051679		0.999671								0.051692

		54		0.05169		0.051659		0.999400		14.0307699942		54		0.051696		0.051669		0.999478								0.051694

		52		0.05169		0.051656		0.999342		13.4492238491		52		0.051696		0.051665		0.999400

		50		0.05169		0.051663		0.999478		14.8061648544		50		0.051696		0.051671		0.999516						Bavrg		0.0516936

		48		0.05169		0.051661		0.999439		14.4184674243		48		0.051696		0.051670		0.999497						Bref		0.051695

		46		0.05169		0.051663		0.999478		14.8061648544		46		0.051696		0.051671		0.999516

		44		0.05169		0.051673		0.999671		16.7446520047		44		0.051696		0.051682		0.999729						TrueInt		0.0516708195

		42		0.05169		0.051651		0.999246		12.479980274		42		0.051696		0.051659		0.999284						D in units		4.41

		40		0.05169		0.051610		0.998452		4.5321829575		40		0.051696		0.051618		0.998491

		38		0.05169		0.051610		0.998452		4.5321829575		38		0.051696		0.051620		0.998530						Ca old		3.69858

		36		0.05169		0.051609		0.998433		4.3383342425		36		0.051696		0.051618		0.998491						Ca new		3.70021

		34		0.05169		0.051626		0.998762		7.6337623981		34		0.051696		0.051634		0.998801

		32		0.05169		0.051659		0.999400		14.0307699942		32		0.051696		0.051667		0.999439

		30		0.05169		0.051663		0.999478		14.8061648544		30		0.051696		0.051672		0.999536						Talpa 9

		28		0.05169		0.051657		0.999362		13.6430725642		28		0.051696		0.051666		0.999420

		26		0.05169		0.051671		0.999632		16.3569545747		26		0.051696		0.051679		0.999671						Bmis		0.051703

		24		0.05169		0.051669		0.999594		15.9692571446		24		0.051696		0.051678		0.999652								0.051698

		22		0.05169		0.051664		0.999497		15.0000135694		22		0.051696		0.051672		0.999536								0.051699

		20		0.05169		0.051671		0.999632		16.3569545747		20		0.051696		0.051680		0.999690								0.051707

		18		0.05169		0.051679		0.999787		17.9077442949		18		0.051696		0.051688		0.999845								0.051702

		16		0.05169		0.051678		0.999768		17.7138955799		16		0.051696		0.051687		0.999826

		14		0.05169		0.051685		0.999903		19.0708365851		14		0.051696		0.051694		0.999961						Bavrg		0.0517018

		12		0.05169		0.051681		0.999826		18.295441725		12		0.051696		0.051690		0.999884						Bref		0.051696

		10		0.05169		0.051678		0.999768		17.7138955799		10		0.051696		0.051687		0.999826

		8		0.05169		0.051682		0.999845		18.48929044		8		0.051696		0.051691		0.999903						TrueInt		0.051671819

		6		0.05169		0.051674		0.999690		16.9385007198		6		0.051696		0.051684		0.999768						D in units		5.80

		4		0.05169		0.051669		0.999594		15.9692571446		4		0.051696		0.051679		0.999671

		2		0.05169		0.051679		0.999787		17.9077442949		2		0.051696		0.051688		0.999845						Ca old		3.72938

		1		0.05169		0.051679		0.999787		17.9077442949		1		0.051696		0.051687		0.999826						Ca new		3.73154
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QUIMM

		Firm		Alstom

		Date		23-07-03																										Taupe 14

		Magnet		900118																										Bmis		0.051663

		Magnet switch on time						9:15																								0.051663

																																0.051664

		Pre Mapping with 6 digits														Post Mapping with 6 digits														Average		0.0516633333

		Avrg Coeff		0.9972895						0.5013591847						Avrg Coeff		0.9975860

		Pos.		NMR ref		NMR mob.		Rate								Pos		NMR ref		NMR mobile		Rate								Bref		0.051771

		76		0.051745		0.051500										76		0.051771		0.051568										Btrue		0.0516460256

		75		0.051745		0.051526		0.9958		7.7156484908						75		0.051771		0.051592		0.9965424659								Diff in units		-3.3512147533

		74		0.051745		0.051540		0.9960		10.4348197651						74		0.051771		0.051608		0.9968515192

		72		0.051745		0.051559		0.9964		14.1251236373						72		0.051771		0.051619		0.9970639934

		70		0.051745		0.051568		0.9966		15.8731623136						70		0.051771		0.051625		0.9971798884								Caold		3.68987

		68		0.051745		0.051576		0.9967		17.4269744704						68		0.051771		0.05163		0.9972764675								CA new		3.6911065547

		66		0.051745		0.051583		0.9969		18.7865601075						66		0.051771		0.051634		0.9973537309

		64		0.051745		0.051590		0.9970		20.1461457447						64		0.051771		0.051638		0.9974309942

		62		0.051745		0.051598		0.9972		21.6999579014						62		0.051771		0.051643		0.9975275734

		60		0.051745		0.051606		0.9973		23.2537700581						60		0.051771		0.051649		0.9976434684

		58		0.051745		0.051610		0.9974		24.0306761365						58		0.051771		0.051652		0.9977014159

		56		0.051745		0.051613		0.9974		24.6133556953						56		0.051771		0.051655		0.9977593634

		54		0.051745		0.051617		0.9975		25.3902617736						54		0.051771		0.051658		0.9978173108

		52		0.051745		0.051621		0.9976		26.167167852						52		0.051771		0.051661		0.9978752583

		50		0.051745		0.051624		0.9977		26.7498474108						50		0.051771		0.051664		0.9979332058

		48		0.051745		0.051626		0.9977		27.13830045						48		0.051771		0.051665		0.9979525217

		46		0.051745		0.051629		0.9978		27.7209800087						46		0.051771		0.051667		0.9979911533

		44		0.051745		0.051630		0.9978		27.9152065283						44		0.051771		0.051668		0.9980104692

		42		0.051745		0.051629		0.9978		27.7209800087						42		0.051771		0.051667		0.9979911533

		40		0.051745		0.051630		0.9978		27.9152065283						40		0.051771		0.051667		0.9979911533

		38		0.051745		0.051632		0.9978		28.3036595675						38		0.051771		0.051669		0.998029785

		36		0.051745		0.051632		0.9978		28.3036595675						36		0.051771		0.051668		0.9980104692

		34		0.051745		0.051631		0.9978		28.1094330479						34		0.051771		0.051668		0.9980104692

		32		0.051745		0.051633		0.9978		28.4978860871						32		0.051771		0.051668		0.9980104692

		30		0.051745		0.051633		0.9978		28.4978860871						30		0.051771		0.05167		0.9980491008

		28		0.051745		0.051634		0.9979		28.6921126067						28		0.051771		0.05167		0.9980491008

		26		0.051745		0.051633		0.9978		28.4978860871						26		0.051771		0.051669		0.998029785

		24		0.051745		0.051630		0.9978		27.9152065283						24		0.051771		0.051667		0.9979911533

		22		0.051745		0.051625		0.9977		26.9440739304						22		0.051771		0.051663		0.99791389

		20		0.051745		0.051620		0.9976		25.9729413324						20		0.051771		0.051657		0.997797995

		18		0.051745		0.051614		0.9975		24.8075822149						18		0.051771		0.051651		0.9976821

		16		0.051745		0.051608		0.9974		23.6422230973						16		0.051771		0.051645		0.997566205

		14		0.051745		0.051601		0.9972		22.2826374602						14		0.051771		0.051638		0.9974309942

		12		0.051745		0.051599		0.9972		21.894184421						12		0.051771		0.051635		0.9973730467

		10		0.051745		0.051598		0.9972		21.6999579014						10		0.051771		0.051634		0.9973537309

		8		0.051745		0.051595		0.9971		21.1172783426						8		0.051771		0.051631		0.9972957834

		6		0.051745		0.051589		0.9970		19.9519192251						6		0.051771		0.051626		0.9971992042

		4		0.051745		0.051583		0.9969		18.7865601075						4		0.051771		0.051618		0.9970446775

		2		0.051745		0.051567		0.9966		15.6789357941						2		0.051771		0.051603		0.99675494

		1		0.051745		0.051553		0.9963		12.9597645198						1		0.051771		0.051583		0.9963686234

		Date		7/23/03

		Magnet		900118																								Pos		NMR ref		NMR mobile		Rate

		NMR ref		0.051771																								76		0.051983		0.051808		0.9966335148

		Pos.		NMR mob.		Rate		Pos.		NMR mob.		Rate								Mole Number		Taupe 14						75		0.051983		0.051836		0.9971721524

		75		0.051592		0.9965		36		0.051668		0.9980								B mis.		0.051663						74		0.051983		0.051851		0.9974607083

		74		0.051608		0.9969		34		0.051668		0.9980										0.051663						72		0.051983		0.051864		0.9977107901

		72		0.051619		0.9971		32		0.051668		0.9980										0.051664						70		0.051983		0.051873		0.9978839236

		70		0.051625		0.9972		30		0.051670		0.9980								Average		0.051663						68		0.051983		0.051879		0.9979993459

		68		0.051630		0.9973		28		0.051670		0.9980								Bref		0.051771						66		0.051983		0.051886		0.9981340053

		66		0.051634		0.9974		26		0.051669		0.9980								Btrue		0.0516460256						64		0.051983		0.051894		0.9982879018

		64		0.051638		0.9974		24		0.051667		0.9980								Diff.(units)		3.35						62		0.051983		0.051901		0.9984225612

		62		0.051643		0.9975		22		0.051663		0.9979								CA old		3.68987						60		0.051983		0.051909		0.9985764577

		60		0.051649		0.9976		20		0.051657		0.9978								CA new		3.69111						58		0.051983		0.051914		0.998672643

		58		0.051652		0.9977		18		0.051651		0.9977																56		0.051983		0.051917		0.9987303542

		56		0.051655		0.9978		16		0.051645		0.9976																54		0.051983		0.05192		0.9987880653

		54		0.051658		0.9978		14		0.051638		0.9974																52		0.051983		0.051924		0.9988650136

		52		0.051661		0.9979		12		0.051635		0.9974																50		0.051983		0.051928		0.9989419618

		50		0.051664		0.9979		10		0.051634		0.9974																48		0.051983		0.05193		0.9989804359

		48		0.051665		0.9980		8		0.051631		0.9973																46		0.051983		0.051933		0.9990381471

		46		0.051667		0.9980		6		0.051626		0.9972																44		0.051983		0.051934		0.9990573841

		44		0.051668		0.9980		4		0.051618		0.9970																42		0.051983		0.051934		0.9990573841

		42		0.051667		0.9980		2		0.051603		0.9968																40		0.051983		0.051935		0.9990766212

		40		0.051667		0.9980		1		0.051583		0.9964																38		0.051983		0.051937		0.9991150953

		38		0.051669		0.9980																						36		0.051983		0.051937		0.9991150953

		Average		0.997586																								34		0.051983		0.051937		0.9991150953

																												32		0.051983		0.051938		0.9991343324

																												30		0.051983		0.05194		0.9991728065

		Date		7/23/03																								28		0.051983		0.051941		0.9991920436

		Magnet		900118																								26		0.051983		0.051941		0.9991920436

		NMR ref		0.051983																								24		0.051983		0.05194		0.9991728065

		Pos.		NMR mob.		Rate		Pos.		NMR mob.		Rate																22		0.051983		0.051937		0.9991150953

		75		0.051836		0.9972		36		0.051937		0.9991																20		0.051983		0.051932		0.99901891

		74		0.051851		0.9975		34		0.051937		0.9991																18		0.051983		0.051928		0.9989419618

		72		0.051864		0.9977		32		0.051938		0.9991																16		0.051983		0.051923		0.9988457765

		70		0.051873		0.9979		30		0.051940		0.9992																14		0.051983		0.05192		0.9987880653

		68		0.051879		0.9980		28		0.051941		0.9992																12		0.051983		0.051919		0.9987688283

		66		0.051886		0.9981		26		0.051941		0.9992																10		0.051983		0.051921		0.9988073024

		64		0.051894		0.9983		24		0.051940		0.9992																8		0.051983		0.051922		0.9988265394

		62		0.051901		0.9984		22		0.051937		0.9991																6		0.051983		0.051922		0.9988265394

		60		0.051909		0.9986		20		0.051932		0.9990																4		0.051983		0.051921		0.9988073024

		58		0.051914		0.9987		18		0.051928		0.9989																2		0.051983		0.051914		0.998672643

		56		0.051917		0.9987		16		0.051923		0.9988																1		0.051983		0.051902		0.9984417983

		54		0.051920		0.9988		14		0.051920		0.9988

		52		0.051924		0.9989		12		0.051919		0.9988

		50		0.051928		0.9989		10		0.051921		0.9988

		48		0.051930		0.9990		8		0.051922		0.9988

		46		0.051933		0.9990		6		0.051922		0.9988

		44		0.051934		0.9991		4		0.051921		0.9988

		42		0.051934		0.9991		2		0.051914		0.9987

		40		0.051935		0.9991		1		0.051902		0.9984

		38		0.051937		0.9991

		Average		0.998716
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DiMM

		Firm		Alstom

		Date		23-07-03														Taupe 10

		Magnet		900118														Bmis		0.051753

		Magnet switch on time						9:15												0.051752

																				0.051752

		Post Mapping with 6 digits																		0.051752

		Avrg Coeff		0.9987160497																0.051752

		Pos		NMR ref		NMR mobile		Rate										Average		0.0517522

		76		0.051983		0.051808

		75		0.051983		0.051836		0.9971721524										Bref		0.051974

		74		0.051983		0.051851		0.9974607083										Btrue		0.051907268

		72		0.051983		0.051864		0.9977107901										Diff in units		29.8740372758

		70		0.051983		0.051873		0.9978839236

		68		0.051983		0.051879		0.9979993459

		66		0.051983		0.051886		0.9981340053										Caold		3.74265

		64		0.051983		0.051894		0.9982879018										CA new		3.7314691934

		62		0.051983		0.051901		0.9984225612

		60		0.051983		0.051909		0.9985764577

		58		0.051983		0.051914		0.998672643										Taupe 13

		56		0.051983		0.051917		0.9987303542										Bmis		0.05174

		54		0.051983		0.05192		0.9987880653												0.05174

		52		0.051983		0.051924		0.9988650136												0.05174

		50		0.051983		0.051928		0.9989419618												0.05174

		48		0.051983		0.05193		0.9989804359												0.05174

		46		0.051983		0.051933		0.9990381471										Average		0.05174

		44		0.051983		0.051934		0.9990573841

		42		0.051983		0.051934		0.9990573841										Bref		0.051966				0.0518832988

		40		0.051983		0.051935		0.9990766212										Btrue		0.0518992782				0.051718

		38		0.051983		0.051937		0.9991150953										Diff in units		30.6898752394				31.8597283716

		36		0.051983		0.051937		0.9991150953

		34		0.051983		0.051937		0.9991150953

		32		0.051983		0.051938		0.9991343324										CAold		3.72666

		30		0.051983		0.05194		0.9991728065										CA new		3.715222927

		28		0.051983		0.051941		0.9991920436

		26		0.051983		0.051941		0.9991920436

		24		0.051983		0.05194		0.9991728065

		22		0.051983		0.051937		0.9991150953

		20		0.051983		0.051932		0.99901891

		18		0.051983		0.051928		0.9989419618

		16		0.051983		0.051923		0.9988457765

		14		0.051983		0.05192		0.9987880653

		12		0.051983		0.051919		0.9987688283

		10		0.051983		0.051921		0.9988073024

		8		0.051983		0.051922		0.9988265394

		6		0.051983		0.051922		0.9988265394

		4		0.051983		0.051921		0.9988073024

		2		0.051983		0.051914		0.998672643

		1		0.051983		0.051902		0.9984417983
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