


C om pact S uperconducting F F
Q uadrupole M agnet O utline.



Superconducting M agnets for the
H E R A –II Lum inosity U pgrade.

NLC -The NextLinearColliderProject
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• Superconducting magnets installed into existing
ZEUS and H1 detectors (solenoid, so no iron yoke).

• Coils for separating beams and reducing e-ring β*
(dipole, quad, skew-quad, skew-dipole & sextupole).

• Met extremely tight radial budget for cryostat.

• Met demanding field harmonic requirements.

• Technology now will be used for BEPC-II Upgrade
and possibly the SLAC PEP-II B-Factory Upgrade.
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Superconducting M agnets for the
H E R A –II Lum inosity U pgrade.

He Containm ent
CoilSupportTube

102 m m ID
5 m m W all

Vacuum Flange Connection
to Experimental Beam Pipe

Warm-to-Cold Bellows
Beam Pipe Transition

End of Cold Mass

Internal Support

Locations

Note separate LHe return
and gaseous-He beam pipe
cooling lines.

• Fiberglass prestress for each coil layer
(note thick inner support tube).

• LHe flows between coil and the outer He
containment (note“warm” beam tube).

• Key in G10 slots to pass force from cold
mass to the warm outer cryostat wall.

• Test GO & GG horizontal in BNL Magcool.

G O C ryostatC ross Section

G O C ryostatE nd D etail



S uperconducting M agnets for
the H E R A Lum inosity U pgrade.



• Large aperture superconducting magnet
(has both beams in the central region).

• Vertical extraction via electrostatic separator
at 20 m and a shielded septum at 50 m.

T he T E S L A and J L C F inal
Focus Q uadrupole C oncepts.

• Iron magnet inside a superconducting
compensator magnet (avoid saturation,
buck out detector solenoid field).

• Extract the beam through coil pocket.

Incoming
Beam

Extracted
Beam

Y oke

57 mm



For Q D O
G = 144 T/m
Rapt= 10m m



S uperconducting A lternative to a
P erm anent M agnet Q uadrupole.



First we demonstrated the
ability to wind small diameter
coils with the desired features.

R ecen t W in d in g T ests U sin g
S m allD iam eter S upport T ubes.

Then we wound a double layer
quadrupole test coil on a 20 mm
ID support tube.

Finally we will produce, under a
BNL LDRD, a full length, 2 m,
prototype of the NLC inner coil
structure that will be cold tested.



Q D 0 C ross S ection w ith a C old
B eam T ube (atsupportlocation).

Q D O C oilP aram eters

Inner Q uad 63 T /m

O uter Q uad 81 T /m

TotalQ uad 144 T /m

Inner B eam T ube 20 m m ID

O uter C ryostatT ube 114 m m O D

LHe Flow Space

CoilSupportTubes

Inner:5 double layers,
single strand conductor

Outer:4 double layers,
ofseven strand cable

G10,S–Glass & Epoxy

CryostatOuterSurface

HeatShield

VerticalSupport

Horizontal
Support

Design Concept:Tw o independent
coilw indings.Integrated helium flow.
Copperinside innercoilsupporttube.
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4.8 m

N L C B eam D elivery S ystem :
Q D 0 V erticalO ffsetS ensitivity.



RHIC Q2

R ecent w ork look ing for IR
quadrupole vibration in R H IC .



B N L near term plans for vibration m ea-
surem ents in superconducting m agnets.

RHIC CQS



L o n g term p ath fo r stab ilizatio n
studies w ith superconducting m agnets.

Magcool vibration survey
and CQS measurements.

Active/passive stabil ization
studies (need quiet helium?).

Magnetic measurements.

E n g i n e e r i n g
analysis.

2 m prototype coldmass
construction and testing. Make coo l ing techno logy cho ice

(subcooled, superfluid or conduction).

Full prototype test demonstrating ability
to reach nm vertical stabilization.
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