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irfu Introduction

5 New detector concept for ILC:
Ce:J ILD = mixture of GLD and LDC
S - Saclay ILD electromagnetic simulations by :
saclay O. Delferriere, F. Kircher

. ILD V5 — Saclay version = last version before LOI

. 2D axisymmetric electromagnetic simulations (OPERA-2De) for :
1) Stray field optimization including all gaps
2) TPC homogeneity without anti-DID

BARREL YOKE

12-fold shape. It is longitudinally split into three parts. In the radial direction, the inner part of the
yoke is made of 10 iron plates, with a space of 40 mm between each to house the muon detectors. 3
external thick plates, each 560 mm thick with 40 mm space in between, make up the total iron thickness.

END CAP YOKE

12-fold shape, similar split structure, with 10 iron plates in the inner part, with a space of 40 mm
between each to house the muon detectors, and 2 external thick plates, each 560 mm thick, to make up
the total iron thickness.

FIELD SHAPING PLATE

A 100 mm thick field shaping plate (FSP) will be added inside each end cap to improve the field
homogeneity.

: 3D electromagnetic simulation for TPC homogeneity with anti-DID
(OPERA-3D/TOSCAGe) — cylindrical geometry assumed

SACM Simplified geometry without all the 40 mm internal gaps for muon detectors

- Only the main “mechanical gaps”
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irfu ILD cross section

C@ Solenoid Anti-DID
5-module coil (5 layers) Barrel Yoke Endcaps
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I r fu 2D up to date cross section for OPERA-2D simulations

Central field (T) ... 3.5 (500 GeV op. 4.0 (design)
C@ Maximum field on conductor (T) ... 482 5.50
Stored energy (GJ) 2.1 2.7
——— - Stored energy per unit of cold mass (kJ/kg) 9.0 11.9
Main coil current (k4) . 158 18.4
sac I ay Beam Exiracomectioncument (k) == .. 162 18.4
. Ampere-turns main coil (MA1) 19.4 22,5
axis _Ampere-turns correction coils (MAY) 6.5 7.4
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Homogeneity criteria

Field homogeneity:

homogeneous field in the volume of the TPC:
z maX
Al (R) =] (B, (R) / B, (R) dz
0
within the TPC volume:
Z max = 2:25m
R max = 1.8 m

The field homogeneity is adjusted with a FSP (Field Shaping Plate)
and correction currents in some places of the coil at both ends.

Initial requirements :
Field homogeneity for ILD : Al (R) < 10 mm
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r fu Optimized results@3.5T without anti-DID
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irfu Anti DID coil definition (Brett Parker-August 2008)

C@ 5 bands of conductor with 3.78 m inner radius *

wound on either side of IP. The coil patter

1 20.175 m wide
/by 0.010 m thick

J =7.5E7 A/m2

I
R length is 3.67 m and the anti-DID coils are _ r
sac I 3 intended to be wound just outside (atop) the

y main ILD detector solenoid; however, the anti- &

DID conductor parameters are still TBD.

Simple end with the
conductors uniformly
& packed in order to get
" as much “straight
section” as possible;
actual corner bend
radius will depend
upon the conductor
that is chosen.

Angles to the center of &
each conductor band

Conductors are reflected in the XY and XZ planes

SACM In the ILD design the outer radius of solenoid coil is : Rout=4.00 m
e External radius of the Anti-DID has been extend to: Rap=4.3 m
- The thickness and width are unchanged : 10 mm, 175 mm

i €A
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Anti DID coil definition (Brett Parker)

0.08
7 With yoke, but solenoid is off.
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Design might not be optimized for the actual ILD Magnet

This model does not yet include the ILD solenoid, so the yoke is
unsaturated. Note the sharp reduction compared to the “air coil” field
near the endcap plate at Z=4 m. When the inner layers of the
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endcap do become highly saturated with the main solenoid being
energized, the result for the anti-DID field will lie between these
curves in the near endcap region.
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Anti-DID in ILD V5 - Saclay

J=75 A/mm?2
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Simplified iron geometry for Solenoid+Anti DID
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Anti-DID only and Anti-DID in ILD
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irfu Solenoid + Icor, no anti-DID
J(Br/Bz)dz
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irfu Solenoid Icor=0, no anti-DID
KBdBﬁdz
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irfu Solenoid + Icor + anti-DID

f (Br/Bz)dz
/---=f~('By7‘ Bz)dz — 15 'T
_—— foro= o | 1(Br/B2)dz,
S 5 Int(By/Bz)
N
SaC|ay -5 010-15 /
i m5-10 8
10 mos5
15 0-5-0
-10--5
-20 ;-15--10 6
=] pm /
v /
.35 @ -40--35 2
0 Y (mm) (X=0)
r 8 0 | | ,
& 0 500 1000 1500 2000
~ g g go ®
J(Br/Bz)dz 0 .
il (Bx/B2)dz te \ 50 500 1000 1500 2000
for e:Oo 3.0 _1 0
\ Int(Bx/Bz)
25 -15 (mm)
2.0 \ -20
w“ RN
s -35 \
X (mm) (Y=0)
X coord 0.0 0.0 0.0 0.0 -40
Y coord 0.0 0.0 0.0 0.0
Z coord 0.0 4000.0 8000.0 12000.0

Component: BMOD, from buffer: Line, Integral = 17420.1276839207

ILD Workshop 2010, Paris 27-30 January 2010,  Couvent des cordeliers 15 rue de I'Ecole de Médecine 75006 PARIS FRANCE

15



irfu Solenoid Icor=0, + anti-DID
J(Br/Bz)dz
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Solenoid + Icor + anti-DID:
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irfu Conclusions and remarks

Ce:J -Yoke dimension frozen

—_— -Solenoid coil dimensions frozen
saclay
-Anti-DID first simulation with solenoid and yoke

-No optimization of Anti-DID position, geometry or current since first design
of Brett Parker.

-Optic simulations are underway at Saclay (Reine Versteegen, PhD
«Gonception et Optimisation de la Région d'Interaction d'un futur collisionneur
linéaire électron-positon ».

-Preliminary results show that the strength of the anti-DID seems
oversized. More optics calculations are needed to optimize the anti-DID.

-Correction coils increase the peak field, the stored energy and the forces
and stress. They need extra hardware (conductor with higher current,
current leads, power supply, electrical circuit, instrumentation). This has
SACM non negligible consequences on the cost and safety of the magnet.
Consequently, the settling of the correction coils must be strongly justified.
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Thank you for your attention
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Ce:J ILD Solenoid :
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