Davide Tommasini

Experiments on short models
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Questions and answers

-What is the distribution of prestress inside the coils?
The coil prestress is reasonably the same from the collar nose to the mid-plane when the magnet is not excited. When the magnet is excited the magnetic field increases the prestress in the median plane and decreases it in the polar plane. Typical values are 20 MPa for the inner layers and 30 MPa for the outer layers.
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Pre-stress and training 


Sensitivity of magnetic field harmonics
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				Conclusions








 High pre-stress loss between ambient temperature and cold


 The straight section is robust within a wide pre-stress range


    (50-70 MPa for the inner layer ; 65 - 95 MPa for the outer layer) 


 The sensitivity to coil size is close to the one estimated with ROXIE
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data

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9		Deqib5		Deqob5		b5		Deqib9		Deqob9		b9

		S15.V2		0.02		0.08		0.08		0.11		7.07		-1.21		0.92		0.05		0.02		0.51		-1.21		0.018		-0.64		0.05

		S15.V3		0.00		0.16		0.13		0.16		5.27		-0.97		0.69		0.04		0.00		1.01		-0.97		0.000		-1.28		0.04

		S15.V4		-0.06		0.05		-0.02		-0.03		11.85		-1.52		1.12		-0.02		-0.07		0.32		-1.52		-0.053		-0.4		-0.02

		S19.V1		0.08		0.07		0.14		0.17		3.83		-1.03		0.84		0.03		0.10		0.44		-1.03		0.071		-0.56		0.03

		S19.V2		-0.05		-0.06		-0.10		-0.12		6.42		-0.99		0.77		0.02		-0.06		-0.38		-0.99		-0.044		0.48		0.02

		S21.V1		-0.08		-0.18		-0.22		-0.28		13.12		-0.85		1.03		0.06		-0.10		-1.14		-0.85		-0.071		1.44		0.06

		S22.V1		0.27		0.09		0.34		0.43		4.09		0.37		0.26		0.11		0.32		0.57		0.37		0.240		-0.72		0.11

		S23.V1		0.23		0.13		0.33		0.42		6.00		0.80		0.67		-0.09		0.27		0.82				0.204		-1.04

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E

		S15.V2		0.440		0.220		+0.20		+0.14		0.02		0.08

		S15.V3		0.400		0.200		+0.20		+0.04		0.00		0.16

		S15.V4		0.480		0.240		+0.30		+0.19		-0.06		0.05

		S19.V1		0.390		0.195		+0.12		+0.13		0.08		0.07

		S19.V2		0.400		0.200		+0.25		+0.26		-0.05		-0.06

		S21.V1		0.430		0.215		+0.29		+0.39		-0.08		-0.18

		S22.V1		0.380		0.190		-0.08		+0.10		0.27		0.09

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E																shim

		S4.V1		0.770		0.385		0.17		0.13		0.22		0.26																0.3394814815

		S5.V1		0.770		0.385		0.30		0.12		0.09		0.27																0.4564444444

		S6.V1		0.790		0.395		0.30		0.35		0.10		0.05																0.7562962963

		S7.V1		0.790		0.395		0.30		0.20		0.10		0.20																0.5607407407

		S8.V1		0.750		0.375		0.10		-0.20		0.28		0.58																-0.1607407407

		S9.V1		0.530		0.265		-0.65		-0.40		0.92		0.67																-1.1714814815

		S9.V2		0.580		0.290		-0.55		-0.40		0.84		0.69																-1.0714814815

		S10.V1		0.630		0.315		0.10		-0.40		0.22		0.72																-0.4214814815

		S11.V1		0.710		0.355		0.00		-0.15		0.36		0.51																-0.1955555556

		S13.V1		0.560		0.280		-0.30		-0.45		0.58		0.73																-0.8866666667

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9

		S4.V1		0.22		0.26		0.42		0.53		5.18		0.99		0.38		0.02

		S5.V1		0.09		0.27		0.29		0.37		6.63		0.30		0.65		-0.10

		S6.V1		0.10		0.05		0.13		0.17		9.98		0.91		0.49		-0.08

		S7.V1		0.10		0.20		0.25		0.32		10.02		1.32		0.68		-0.02

		S8.V1		0.28		0.58		0.73		0.92		-0.16		2.23		0.23		0.13

		S9.V1		0.92		0.67		1.44		1.82		-9.83		3.84		-0.35		0.60

		S9.V2		0.84		0.69		1.39		1.75		-9.27		2.72		-0.21		0.07

		S10.V1		0.22		0.72		0.78		0.99		-5.90		2.57		0.34		0.12

		S11.V1		0.36		0.51		0.75		0.95		1.96		1.71		0.56		0.08

		S13.V1		0.58		0.73		1.16		1.46		-13.22		5.23		-0.17		0.33

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E

		S15.V1		0.640		0.320		0.00		-0.01		0.32		0.33

		S16.V1		0.650		0.325		-0.05		0.06		0.38		0.27

		S17.V1		0.570		0.285		-0.08		-0.01		0.37		0.30

		S18.V1		0.630		0.315		0.07		0.20		0.25		0.12

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9

		S15.V1		0.32		0.33		0.58		0.73		5.18		0.99		0.38		0.02

		S16.V1		0.38		0.27		0.58		0.74		6.63		0.30		0.65		-0.10

		S17.V1		0.37		0.30		0.60		0.76		9.98		0.91		0.49		-0.08

		S18.V1		0.25		0.12		0.34		0.42		10.02		1.32		0.68		-0.02
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data

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9		Deqib5		Deqob5		b5		Deqib9		Deqob9		b9

		S15.V2		0.02		0.08		0.08		0.11		7.07		-1.21		0.92		0.05		0.02		0.51		-1.21		0.018		-0.64		0.05

		S15.V3		0.00		0.16		0.13		0.16		5.27		-0.97		0.69		0.04		0.00		1.01		-0.97		0.000		-1.28		0.04

		S15.V4		-0.06		0.05		-0.02		-0.03		11.85		-1.52		1.12		-0.02		-0.07		0.32		-1.52		-0.053		-0.4		-0.02

		S19.V1		0.08		0.07		0.14		0.17		3.83		-1.03		0.84		0.03		0.10		0.44		-1.03		0.071		-0.56		0.03

		S19.V2		-0.05		-0.06		-0.10		-0.12		6.42		-0.99		0.77		0.02		-0.06		-0.38		-0.99		-0.044		0.48		0.02

		S21.V1		-0.08		-0.18		-0.22		-0.28		13.12		-0.85		1.03		0.06		-0.10		-1.14		-0.85		-0.071		1.44		0.06

		S22.V1		0.27		0.09		0.34		0.43		4.09		0.37		0.26		0.11		0.32		0.57		0.37		0.240		-0.72		0.11

		S23.V1		0.23		0.13		0.33		0.42		6.00		0.80		0.67		-0.09		0.27		0.82				0.204		-1.04

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E

		S15.V2		0.440		0.220		+0.20		+0.14		0.02		0.08

		S15.V3		0.400		0.200		+0.20		+0.04		0.00		0.16

		S15.V4		0.480		0.240		+0.30		+0.19		-0.06		0.05

		S19.V1		0.390		0.195		+0.12		+0.13		0.08		0.07

		S19.V2		0.400		0.200		+0.25		+0.26		-0.05		-0.06

		S21.V1		0.430		0.215		+0.29		+0.39		-0.08		-0.18

		S22.V1		0.380		0.190		-0.08		+0.10		0.27		0.09

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E																shim

		S4.V1		0.770		0.385		0.17		0.13		0.22		0.26																0.3394814815

		S5.V1		0.770		0.385		0.30		0.12		0.09		0.27																0.4564444444

		S6.V1		0.790		0.395		0.30		0.35		0.10		0.05																0.7562962963

		S7.V1		0.790		0.395		0.30		0.20		0.10		0.20																0.5607407407

		S8.V1		0.750		0.375		0.10		-0.20		0.28		0.58																-0.1607407407

		S9.V1		0.530		0.265		-0.65		-0.40		0.92		0.67																-1.1714814815

		S9.V2		0.580		0.290		-0.55		-0.40		0.84		0.69																-1.0714814815

		S10.V1		0.630		0.315		0.10		-0.40		0.22		0.72																-0.4214814815

		S11.V1		0.710		0.355		0.00		-0.15		0.36		0.51																-0.1955555556

		S13.V1		0.560		0.280		-0.30		-0.45		0.58		0.73																-0.8866666667

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9

		S4.V1		0.22		0.26		0.42		0.53		5.18		0.99		0.38		0.02

		S5.V1		0.09		0.27		0.29		0.37		6.63		0.30		0.65		-0.10

		S6.V1		0.10		0.05		0.13		0.17		9.98		0.91		0.49		-0.08

		S7.V1		0.10		0.20		0.25		0.32		10.02		1.32		0.68		-0.02

		S8.V1		0.28		0.58		0.73		0.92		-0.16		2.23		0.23		0.13

		S9.V1		0.92		0.67		1.44		1.82		-9.83		3.84		-0.35		0.60

		S9.V2		0.84		0.69		1.39		1.75		-9.27		2.72		-0.21		0.07

		S10.V1		0.22		0.72		0.78		0.99		-5.90		2.57		0.34		0.12

		S11.V1		0.36		0.51		0.75		0.95		1.96		1.71		0.56		0.08

		S13.V1		0.58		0.73		1.16		1.46		-13.22		5.23		-0.17		0.33

		ref 180		collar D		collar R		shims int		shims ext		delta I		delta E

		S15.V1		0.640		0.320		0.00		-0.01		0.32		0.33

		S16.V1		0.650		0.325		-0.05		0.06		0.38		0.27

		S17.V1		0.570		0.285		-0.08		-0.01		0.37		0.30

		S18.V1		0.630		0.315		0.07		0.20		0.25		0.12

		Magnet		Delta I		Delta O		Delta eqI		Delta eqO		b3		b5		b7		b9

		S15.V1		0.32		0.33		0.58		0.73		5.18		0.99		0.38		0.02

		S16.V1		0.38		0.27		0.58		0.74		6.63		0.30		0.65		-0.10

		S17.V1		0.37		0.30		0.60		0.76		9.98		0.91		0.49		-0.08

		S18.V1		0.25		0.12		0.34		0.42		10.02		1.32		0.68		-0.02
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