CE/RW
\

N/ S

MDX 100 L design requirements

Aleksandr Gorn, Francesco Maria Velotti, Matthew Alexander Fraser (SY-ABT-BTP)
Laurie Nevay, Fabian Metzger (BE-EA-LE)

07.11.2024



MDX specifications

BEAM TRANSPdRT ELEMENTS FOR | "9FReNce . .
THE SPS EXPERIMENTAL LAB TI/E A/ spec. 7  There are 9 MDX (MCXCA) correctors installed in P42 and 1
‘ AREAS — vertical bumper to be installed in TCC2 for the T4 bypass.
60 mgix BENDING MAGNET e e
iAoNET LD oo B " « The correctors have 80 mm gap between the poles.
NOMINAL PEAK FIELD 1,78:1,33.1,08T 1 B 22\ \';y.. 4 VA:;‘:,_';TE
NOMINAL BENDING POWER 0,80;0,63; 054Tm | | )RR (S 552560 ]
oo jeoit 52 @08 e 277 B » Aperture constraint comes from the vacuum system -
ross sETon elliptical 129 x 72 mm? (inspected by Philippe B-B).
E.(ME_R - 515,5 -—
DC POWER 185KW ‘l: -
o ol ) + Max integrated strength [ Bdl ~ 0.63 Tm
resisTaNcE (20°C ) 30510 :Q :l:
INDUCTANCE 221107°H + o q‘f
COOLING i ;I;E V‘IEV\;— - . . . .
WATER TEMP RISE 30°C ,[;] rTTTTTTTT T TrT T NeW Iamlnated deS|gn IS In progreSS.
—— ™ § gt {rE o It was suggested to use 100 mm gap for all the new correctors.
WEIGHTS » ]
CORE 0,84t %0 ) B
coILS 0,16t B
TOTAL MAGNET ASSY 1.0t i —
05 — =
VACUUM CHAMBER -
TOTAL LENGTH rvwm i;',r.r.r;m 0.77m EXCITATION GURVE
USEFUL  APERTURF - 'DQF;/ QS mm NS 11‘(\(11 'Iflml—;)]ﬁé f—JAriLI—l '4]”
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MDX correctors in P42

Three correctors in P42 may cause beam
transmission issues, because SCR is larger than
the vacuum system g = 72 mm at these locations.

Slot Max SCR
[mm]
MCXCA.X0430048 (V) 90.3
MCXCA.X0430100 (V) 18.4 f::m-pgg
MCXCA.X0430171 (H) 169.4 Eewelone-p%
envelope-sigma
MCXCA.X0430228 (V) 76.3 o
/D 200 400 600 800 1000
MCXCA.X0430458 (V) 51.4 TT24 start T4 s (m)
MCXCA.X0430573 (V) 38.5 ' |
MCXCA.X0430688 (H) 36.6
MCXCA.X0430715 (V) 28.4 SCR
MCXCA.X0450820 (H) 69.8 B omveranso
|:| envelope-sigma
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MDX correctors in P42

Three correctors in P42 may cause beam
transmission issues, because SCR is larger than
the vacuum system g = 72 mm at these locations.

Max SCR

MCXCA.X0430048 (V) 28.9 .

MCXCA.X0430100 (V) 27.7 x _MZ B : f:,:m-pgg

MCXCA.X0430171 (H) 165.8 o | O emveoperpso

MCXCA.X0430228 (V) 72.5 —  emveope-same

MCXCA.X0430458 (V) 51.2 TT24 staft T4 s (m)

MCXCA.X0430573 (V) 38.3 ! |

MCXCA.X0430688 (H) 35.3 005

MCXCA.X0430715 (V) 28.5 £ ol sc

MCXCA.X0450820 (H) 55.9 003 S
However, this can already be fixed near T4 by the optics ™ § ‘ [1] envelope-sigma

rematching. Dispersion reduction at MCXCA.X0430171

IS being studied.

The new aperture should be g 2 72 mm.
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MDX upstream
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Corrector position is scanned between and

Bending strength is matched for the beam to have -5 mm vertical offset

at T4.
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T4 for vertical bump
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Bumper position from MBN.241107 [m]
Moving the corrector closer to the 5

reasonable, because it would reduce the SCR by 20 mm,
while BdL does not change dramatically.

Maximum bending strength required is 0.46 Tm.
For comparison, MDX 100 has 0.54 Tm.
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Thanks for your attention!



MDX upstream T4 for vertical bump
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Stay clear region + wobbling is too big for 100 mm gap.
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