Concept for Force Neutral Anti-Solenoid

First approximate with air coils. Background

) .
With 2:1 turn ratio found 4 Field Coil #1
that R3 =J2 Rz for forces i
to cancel... but can still Coil #3 O

oy

have non-zero field N Coil #2
on axis.

.

z k4

18 Information: _ o] x|

Trisl Coozz m =il % = -5_3114E-10 8_73115E-11 -78475_3875 N
Total torque on ecoil % = 4_47035E-07 -1_2666E-0& -2_Z731E-08 Nwm i

Total foree an ecoil 2 = 3.783E5E-10 -G_B208E-10 ( 7847G.36757 N . .

Total torque on coil 2 = 5_06633E-0& -Z_8312E-0F -6 EEB2E-08 Nmm /Net IongltUdlnaI force

Total force on all coils = -1 _52EE-10 -4 89477E-10 | 6_11511E-05 N ‘- .
Total torque on all coila = §_51343E-06 -4 _0978E-0& -9.94128-08 Nmm Summed over COlIS 2 &
. -
Y Z 3 is almost zero.
@ _| o0




Concept for Force Neutral Anti-Solenoid

0.28
0.26

For a loop of circumference C carrying current I
the longitudinal force is proportional to Br, thus

0.24 N N

1 2
0.22 —
Wewant 3 (I,C,Br)). + > (I,C,Bry), =0
0.2 j =1 k=1
0.18| Since C O R and Br O R, so CBr [0 R? and for I, = -1, we have
0.16

N. A =N, A, or @, =-
012l 11T N2 h=-0

0.12

0.1| Field calculated for SiD with
008, laminated yoke and thin
endcap insert.

4500 mm (T) for SiD Detector

0.06

N 004 N Br is almost linear over

f 0.02 the region of interest.

m 0.0

R coord 0.0 40.0 80.0 120.0 160.0 200.0 240.0 280.0

Z coord 4500.0 4500.0 4500.0 4500.0 4500.0 4500.0 4500.0 4500.0

R, Z (mm)
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Force Neutral Anti-Solenoid for SiD




Force Neutral Anti-Solenoid for SiD
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Design for 3.51 m L*



Force Neutral Anti-Solenoid for Si

©
(&)
c
1+
° O
> 9
g 2
c O
O w
3
o ©Q
2 &
m =
2 0
| =
] )
)
[} c
Zz £
|
6E20SLLLODE SL0EBEOES | 615296100
AEEV m Jowg usuodwon
0005 0O0sy  0O00F 0086 000E 0052 000Z O0O0Sk 000L 00§ L.o
I I I | [ [ [ [ [ [
7 #o.oeﬁ-
] — 0°0025-
] | |
—10°0005-
_ i
T — o _l o008t
- I —0°0091- \ml
L &
—o00vr- ~
] N
L —lo'00zr-
__| _ 0°000%-
(( — 0'008¢-
]
| —{0°009¢-
]




On Axis Bz (T)

-0.5

Force Neutral Anti-Solenoid for SiD
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Force Neutral Anti-Solenoid for SiD

0.1

Transverse field seen in the
0.08 incoming beam’s coordinate
system (no DID)

0.06

0.04

0.02

Q
o

-0.02

-0.04

0.993xBr + 0.007x Bz (T)

-0.06

-0.08

-0.1

R coord 16.8 19.6 22.4 25.2 28.0 30.8 33.6 36.4 39.2 42.0
Z coord 2400.0 2800.0 3200.0 3600.0 4000.0 4400.0 4800.0 5200.0 5600.0 6000.0

R, Z (mm)
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