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Example Cross Section of IR Special Quadrupole Magnets

QC1E-R

QC2E-L

0 500 1000 [mm]



B We have six special magnets (normal-conducting) near
the IP, where electrons and positrons are going through
the same iron core.

] Aperture Length Field  Weight
mm mm T/m t
Electron Vert Foc.
QC1LE 76 ¢ 600 <14 0.6
QC1RE 1406 600 <12 1.4

Electron Horiz. Foc.
QC2LE 1200 2000 <3 4.2
QC2RE 1200 600 < 11 1.3

Positron Horiz. Foc.
QC2LP 90 ¢ 600 <7 0.8
QC2RP 80 ¢ 1000 < 3.5 1.2

M Calculations of mag fields with realistic coil specifications
and magnet sizes are completing; including optimization
of the pole pieces + shimming.

W A prototype of QC1LE (the most technically challenging:
one) and possibly QC1RE will be built this summer (97),
with full LCW cooling, excitation tests and field
measurements.



Status of the Design of QC1LE

. The most challenging, because of the very small
separation between the designated aperture of electrons
and positrons. This is a "septum magnet".

. 4-piece iron core will be made of Shin-Nittetsu N-SMIP-1
(better than JIS S10C).

. 4 main coils, consisting of 3 turns each.

. Coils are made of 6 mm x 8 mm hollow conductor (4 mm
¢ hole for LCW). Current density J ~ 87 A/mm2 = ~
3100 A / coil

. Each coil turn has its own LCW flow circuit = 12 circuits
in total.

. Six (6) trim winding coils; 2 for Left-Right symmetry, 4 for
individual poles.

. This magnet (and all the other five special magnets) can
be split into top and bottom halves to allow smooth
installation of vacuum chambers and other components.

. Calculated fields, with optimized pole piece shapes, show
excellent characterists for both electrona and positron
aperture regions.

. Fabrication quality (of pole pieces and coil positions) vs.
Field quality, and remedies to be made by trim winding:
colls: This issue will be expermentally studied this
summer.
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Chemical Composition (Ladle Analysis. wt.%)

Grade ' Cc Si Mn P S Cu Ni Cr Mo T.Al T.N
N-SMIP-1 0.002 0.004 0.06 0.004 0.002 | 0.01 0.027 0.016 0.001 0.018 0.0040
AlSI 1006 0.062 0.031 033 | 0.012 0.006 | 0.01 0.018 0.024 0.001 0.014 0.0058
JIS S10C 0.12 0.25 Q.41 0.006 0.003 0.01 0.021 0.018 0.001 0.022 0.0058
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QC1/2 Magnet Support with Active Movers

QCS - QC1 - QC2 are held by a moveable-table +

support structure. The table has "a single set

adjustment” for its x / y / roll / yaw / pitch adjustment.
So with this method, all these magnets move together.

Besides above, QCS will have trim dipole windings to
shift its center (effectively ~ by +/— 2 mm)

QC1 and QC2 magnets (six of them in total) will have
individual active magnet movers, with two degrees of
freedom, horiz and vert.

Will use cam-shaft mechanism driven by stepping
motors.

Engineering design is in progress.
+/— 2 mm stroke
Setting accuracy < 10 um

Implement these within the QCS - QC1 / 2 support
structure

No active movers for roll adjustment. Will need to do it by
hand.
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