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PS main magnet unit
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ANSYS vs ROXIE

Modeled focusing block contains:

= Iron yoke (non-linear B-H curve)

= Main excitation coil (I,=5400.56 A - 26GeV)
= Pole-face windings (I.,=206.7 A)

= No figure-of-eight loop

= Air region



ANSYS vs ROXIE
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ANSYS vs ROXIE
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ANSYS vs ROXIE

Bx [T]

Magnetic field density By(x)

X [mm]

0.40
0.30 A ANSYS y=10[mm]
—— ROXIE y=10[mm]
—— ANSYS y=20[mm]
0.20
—— ROXIE y=20[mm]
0.10 /
0.00 s
J/ﬂd_
-0.10 \/
-0.20
-800 -600 -400 -200 0 200

400




ANSYS vs ROXIE
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ANSYS vs ROXIE

By [T]

Magnetic field density By(x)

2.00 \ ‘
80 —— ANSYS y=0[mm]
' —— ROXIE y=0[mm] f\
1.60 —— ANSYS y=10[mm] ,
1 20 —— ROXIE y=10[mm]
—— ANSYS y=20]mm] / \
1.20 —— ROXIE y=20[mm] l \
1.00
0.80 / i
0.60 i
0.40 i
0.20 i
0.00 — .
-800 -600 -400 -200 0 200

X [mm]

400




ANSYS vs ROXIE
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SIMULATION vs MEASUREMENTS

Geometry contains

= Iron yoke

= Main excitation coil

= Figure-of-eight loop (only in LHC cycle)
m Pole-face windings (only in LHC cycle)

Current configuration

Ip 18 Ipwa Ipwa

Cycle E 669.2 A - - -

Cycle LHC (26GeV) | 5400.56 A | 1452.8 A 206.7 A 86.9 A

Measurements made by A. Asklov and D. Cornuet

“Magnetic measurement on the CERN proton synchrotron”
(LITH-IFM-EX-05/1463-SE)



SIMULATION vs MEASUREMENTS
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SIMULATION vs MEASUREMENTS

Cycle E dipole field component B(x)
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SIMULATION vs MEASUREMENTS

Cycle E quadrupolar field component G(x)
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SIMULATION vs MEASUREMENTS

Cycle LHC quadrupolar field component G(x,z)
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SIMULATION vs MEASUREMENTS

Cycle LHC dipole field component B(x)
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SIMULATION vs MEASUREMENTS

Cycle LHC quadrupolar field component G(x)
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SIMULATION vs MEASUREMENTS

Possible discrepancy Difference
reasons
= Wrong figure-of-eight 25 # Focusing dipole field
g 11g g component
|00p geometry 20 | o W Focusing quadrupolar field
No CAD drawings .'-'-_. component
] u A Defocusing dipole field
Many upgrades in the 19 -y | component
past -.ﬁ ° ]Icil)elgocusinQ quidrupolar
10 leld componen
= Wrong pole-face " e i
windings current S
direction °
Misinterpretation of
drawings

Non-standard
currents direction
used in past
measurements

-100 -75 -50 -25 0 25 50 75 100

X [mm)]




Conclusions

2D simulation results of both ANSYS and
ROXIE are comparable to a high degree of
accuracy

Software choice for 3D analysis will
depend on resource consumption,
personal preferences and other factors not
known today

Discrepancies still need to be investigated



Forthcoming work

Investigating discrepancy reasons
m Currents direction measurement
m Checking past measurements documentation

Creating 3D model

= Model development already started with
simplified geometry

m Possibility to interface CAD software with
ANSYS




