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1. Results on HCMB__A001-02000013
· Magnet MCMB__A001-02000013 has been first collared with 0.1 mm and 0.7 mm shim in the inner and outer layer respectively. Magnetic measurements have been performed.

· The collared coil has been de-collared and re-collared with 0.1 mm and 0.8 mm shim. Magnetic measurements have been performed.

· According to simulations, the change in multipoles with respect to the previous collaring should mainly affect C1 (main field) and b3 (sextupole) (see Table I, first line). 

· Magnetic measurements show a different effect (see Table I, second to fourth line).

Table I: Effect of a shim change of 0.1 mm on the outer layer: model, measurements on 

HCMB__A001-02000013, and discrepancy with respect to model

	
	C1
	b3
	b5
	b7

	Model
	4.0
	1.6
	-0.08
	-0.02

	02000013 Aperture 1
	7.4
	1.0
	0.46
	-0.11

	02000013 Aperture 2
	8.7
	1.2
	0.42
	-0.13

	02000013 Average
	8.0
	1.1
	0.44
	-0.12

	02000013 Av.-model
	4.0
	-0.5
	0.52
	-0.10


One can make the following remarks: 

· The effect is uniform along the axis. The multipole pattern along the axis is similar in the first and in the second collaring (se Fig. 1).

· The effect is very similar in both apertures.

· The peak prestress during collaring went down from 650 bar (first collaring) to 630 bar (second collaring), whist the model foresees a 8.5% increase (i.e., from 650 bar to 705 bar).

[image: image1.emf]HCMB__A001-02000013

-9

-8

-7

-6

-5

-4

-3

-8 -6 -4 -2 0 2 4 6 8

Length (m)

b3 (units)

0.0

0.5

1.0

1.5

2.0

2.5

b5 (units)

b3 ap. 1 first collaring b3 ap. 1 second collaring

b5 ap. 1 first collaring b5 ap. 1 second collaring


Fig. 1: b3 and b5 along the magnet axis measured in the collared coil of HCMB__A001-02000013, first and second collaring
2. Results on HCMB__A001-02000002
· Magnet HCMB__A001-02000002 has been first collared with nominal shims, but with a double coil protection sheet along 1-2 meters in aperture 1.

· The magnet has been decollared, the coil protection sheet removed, and re-collared (no change of shims).

· The expected multipole change in the sections not affected by the double protection sheet is zero. The measured one is shown in Table 2.

Table II: Effect of a re-collaring on magnet HCMB__A001-02000002; 

data relative to sections with double protection sheet are not considered.

	
	C1
	b3
	b5
	b7

	Model
	0.0
	0.0
	0.00
	0.00

	02000002 Aperture 1
	-2.4
	0.4
	0.18
	-0.04

	02000002 Aperture 2
	-3.0
	0.5
	0.14
	-0.05

	02000002 Average
	-2.7
	0.5
	0.16
	-0.05


· The multipole change is smaller than in the previous case. The variation is similar in both apertures.

3. Comparison between HCMB__A001-02000002, HCMB__A001-02000013 and beam dynamics ranges

· For b5 and b7 the change in HCMB__A001-02000013 is three times of what observed in HCMB__A001-02000002 (see Table III, first and second lines).

· The multipole changes observed in HCMB__A001-02000002 are small compared to the beam dynamics ranges (see Table III, first and third line). 

· The b5 change observed in HCMB__A001-02000013 (0.52 units) is a very large fraction of the width of the allowed range for the systematic (0.72 units) and therefore is not negligible. Also for b7 the effect is not negligible.
Table III: Summary of the effect of a de-collaring on multipoles

and comparison with beam dynamics ranges.

	
	C1
	b3
	b5
	b7

	02000002 Average
	-2.7
	0.5
	0.16
	-0.05

	02000013 Av.-model
	4.0
	-0.5
	0.52
	-0.10

	Beam dynamic range
	30.0
	7.2
	0.72
	0.48








PAGE  
2

