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How to make a self-contained coll.

Spring-loaded, collapsible assembly mandrel
with collar pack position prior to collaring.

Artist’s view of the horizontal collaring press
with a coil-support bench.

S. Russenschuck, for WP-6 project team, “Design of the
Inner Triplet Magnets for a Luminosity Upgrade of the LHC.”
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How to make a self-contained coill.




Self-contained coil assumptions.




Self-contained coil plus quad yoke.

R_apt =20mm
t_inner =10 mm
R _coil =R_apt+t_inner =30 mm
Y [mm] 1400_t_c:oiI =20mm
~| t_collar = 1.2*20=24 mm
t_outer =12
d outer =30+20+24 +12 =86 mm
120.0gradient = 252 T/m
peak field=8.7T

Quadrupole symmetric yoke adds field much

jopol— \compare 252%.03=7.56 ) like a sweet spot coil. That is there is partial
QlA field cancellation just outside the inner coil
80.0R,5¢ = 20 mm and near zero field in the “slot.”

60.0

Coil used for fine tuning
40.0

20.0

i . |
0'8.0 20.0 60.0 80.0 1000 1200 140.0 160.0 180.0 2000 2200 2400 260.0 280.0 300.0 320.0
X[mm)]
Component: BEMOD
7.60367E-03 4.3453]07392 8.683011113

Electron lon Collider.— eRHIC



20 mm slot quadrupole field profile.

dmin =86 mm
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20 mm slot quadrupole IR geometry.

E=60GeV,|,=6.6 mA
By, =0.212T
e = 508 keV

—_ Synrad Power = 27 kW
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‘“‘\\\_ dgjot =270 mm Synrad Width = 106 mm

; ""*h\\\ E=50GeV, |, =6.6 mA
g - \ ~__ B,.,=0.177 T
\ €= 294 keV

crit —

Synrad Power = 13 kW
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Xw.rt p-Beam

L*=15m,L.._=3m L_.=10m

mag sep

AXponp = 102 mm (6.8 mrad)
AXgjec = 106 mm (10.6 mrad)

-100
|

-200
|

I [ I I I

-20000 -10000 0 10000 20000




32 mm slot quadrupole parameters.

200.0— R_apt = 32mm
' t inner = 10 mm
Y [mm] R_coil = 42 mm
180.0— t coil = 24 mm
t_collar = 29 mm
160.0— t_outer = 12mm . . . .
' d_outer =107 mm This time the yoke is more highly
140 01— saturated. So we will need to take
Q1B more care in optimizing the shape
120.0— - .
Rapt =32 mm of the pole tip.

1000— G =200T/m
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32 mm slot quadrupole field profile.

dmin = 107 mm
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35 mm actively shielded guad.

100.0— R_apt = 35mm
Y [ t_innelr = 10 mm
R il = 45
90.0— t_?',‘f)?; =30 mmmm Bmain = 9-7 T, Bshield = 3.2 T
50,0 d_outer =138 mm Eff = 100*[1-(60/118)%*] = 93.%
70.0— Q2
soof— apt= 35 MM With the NbTi shield coil and
G =186 T/m ith the is |.e coil an
50.0— a 5 mm yoke thickness, the
B external field is essentially
00 zero everywhere outside.
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35 mm actively shielded field profile.

Reoil = 45 mm* dmin = 138 mm
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*Early LARP coil prototypes had 45 mm coil radius.
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Some further layout thoughts.

Make split either between Q2 and
Q3 or possibility overlapping the last
’ + part of the Q2 group. There is a large
> \ separation here and the actively
Circulating P [* |/ shielded quad can be well protected.

QlA Q1B Q3...

Before we get to Q3 group it would
be nice to get into independent
beam pipes. Then Q3 could be a
more “standard” quad design and
again have higher gradient.




