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MNLC - The Next Linear Collider Project

LCD-1L2 (3T) with 3.8m L* Optics

Separate (Kasier?) KExtraction Line 8,.=20 mrad
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- 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.

* [ron magnet inside a superconducting
compensator magnet (avoid saturation,
buck out detector solenoid field).

- Extract the beam through coil pocket.
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Superconducting Magnets for the \\ﬁmgmﬁgm
HERA-II Luminosity Upgrade.

Supercon
HERA-II Upgrade Schematic

Magnet Division
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Curmrent Lead | Current Lead
& Helium Feed| Dotoctor Componsnts + Selomeid & Helium Feed
Point Point
!ﬁ: i, Sl :% Minicryostat
IP
GO (Left) GG (Right)
Endcan

. , * Superconducting magnets installed into existing
Magne Sta ZEUS and H1 detectors (solenoid, so no iron yoke).

- Coils for separating beams and reducing e-ring B*
(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-Il Upgrade
and possibly the SLAC PEP-II B-Factory Upgrade.

Superconducting Magnets for the \Bnﬂnuﬂnﬂm
HERA-II Luminosity Upgrade.

Superconducting
Magunet Division
GO Cryostat End Detail
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Slotted G-10 Spacer% Stainless Support Key

He Containment
144 mm OD
3 mm Wall

Warm-w-Cold Bellows
Beam FPipe Taisidan

5
dc'*ﬁw
L

Coil Layers

Varuum Flange Cannectnn
0 Egerimantl Beam Pip
™,

Beam Tube F He Containment

Coil Support Tube
402 mm ID

5 mm Wall

Note separate LHe 1etwin
and gaseous-He beam pipe 3 mm Wall
ceoling lines.

— P oy, [ i G O Cryostal Cross Section
GOMagie RTiesting niMagco = - Fiberglass prestress for each coil layer
Cryostat ¢t | (note thick inner support tube).
» [He 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.
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Superconducting Magnets for ° ;.  BROOKHLVEN
Superconducting

the HERA Lummomty Upgrade. Magnet Bivision
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File used for field harmonics gives winding
machine the path in space for the conductor.

Insulated conductor with S
b-stage epoxy coating is FEsag
payed out under hollow 3=
stylus. Ultrasonic heating =
and rapid cooling leaves
conductor bonded to
substrate. Typically a coil
goes next to magnetic
measurements.

Superconducting Alternative to a\\gﬁgqm{mﬂ&
Permanent Magnet Quadrupole. ™2 ‘wagnet oiv
« Should fit in same space.

Q A - Should give same gradient. .~

* Net force or torque in solenoid
for SCQ =~ zero (unlike PMQ).

 PMQ has extra longitudinal &
transverse fields (unlike SCQ).

- For SCQ disrupted beam passes
through non-zero field (unlike

PMQ).
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QDO Cross Section with a Cold ® PIODKIARIEN,

o Superconduc
Beam Tube (at support location). . "2 aguetpivisi
Inner Beam Tube 20 ID 4 A
fer Beam 2 i QDO Coil Parameters
Outer Cryostat Tube 114 mm OD
Inner: 5 double layers, Inner Quad 63 Thn
single strand conductor
Cryostat Outer Surface / Outer Quad 81 Tim

Outer: 4 double layers, Total Qllad 144 T/m

of seven strand cable | _ )

Heat Shield ..

! -
e
#

G10, 5-Glass & Epoxy
Vertical Support

Design Concept: Two independent\
coil windings. Integrated helium flow.
Copperinside inner coil support tube.

Horizontal
Support ~ LHe Flow Space
Coil Support Tubes
Recent Winding Tests Usings .. BROOKHRVEN

FIRE = Th [l ot bime ae € ollider Brajoct

Small Diameter Support Tubes. Weones Bbicion

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

Note leadsibxit at midplane
(not frop*p@ieslike HERA-II).
e = IT

Then we wound a double layer | .
quadrupole test coil on a 20 mm g
ID support tube. -
Finally we will produce, under a = S &L

BNL LDRD, a full length, 2 m, . First-double layer quadrupole,
prototype of the NLC inner coil _testwingding, Reoil = 12.6 mm,
structure that will be cold tested. ~ Length = 305 mm
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NLC = The Next Linear Collider Project

—

e+,e- pairs from beams. y interactions

# pairs scales
w/ Luminosity

1-2x10¢/sec

0.85 mW per
side

Luminosity
Monitor & Pair
Monitor will

Shield QD

Tam Markieawicz

NLC = The Next Linear Collider Project
< ¢,v,n secondaries made when pairs hit
high Z surface of LUM or Q1

Pzir diztribac-icr at z=2C0 .

5 Tesl.

High momentum paits
mostly in exil beampipe

) L6W' momentum pairs
- ] . trapped by detector
T TE T golenoid field

Tom Marklewicz

Brett Parker, Superconducting Final Focus Magnet Issues



NLC Beam Delivery System: \ﬁ'ﬁ!}!{'ﬁﬂﬂ}!ﬁﬁ
Final Focus Optics Summary.

Superc\._l__'"_ icting
Magnet Division
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Optics of the NLC Final Focus

N o FF b Extreme vertical demagnification at [P
TR I UL L (0.11 mm =150 km)*% = 2.7x10°.

012

* Sextupoles needed to correct chromaticity
1™ (compensate for momentum spread).

1°°° € - Beamsizes Gx/Gy = 243./3.0 nm at [P

5_40_ \ ... (butafew tenths of amm in FF doublet).
I / . : 1 'U * Small kicks in FF doublet can cause beams

0 200 400 600 f 80 to miss each other (Y—offset sensitivity).

Distance (m)
By =8, 041 mm

Superconducting
Magnet Division

k€ - T Hoaxtkine ar €ollider Brojoct

NLC Beam Delivery System: \g'ﬁﬂﬂ'{ﬂfﬁg{ﬂ,
QDO Vertical Offset Sensitivity.

P

A QDO vertical of fset of QDO i Yor
1 nm gives a 250 GeV | :
beam a fraction of a A f—=mmE e
nano-radian kick... that L_4_8mq
then leads to nm scale : -

vertical offset at the IP.

With this simple model vertical quadrupole movement
of 10-5 G causes the beam to move by ~ %G at the IP.
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Recent work looking for IR R sgounsum
quadrupole vibration in RHIC. % ot Wior

Maglﬁt jslon
As reported at Nenobeam 2002, Christoph lolug _RHIC Q2
has been able to correlate oscillatory signals om P
BPMs with vibration lines measured at IR cryostats.

Vellow Firg it He has observed about 1%
T EE..‘uf dBvrms rorends

e scy g owuis e 200 om horizontal but
; | - Hpe 10 measurable vertical
B nE oscillations. This may | _ =
il not be teo surprising TT | "E",
. ‘Mﬁ bl Wl L] for @ RHIC cryostat | | )
o gggcnawms cng s wn = design which was uot optimized for vlbutlol.
P4 | Adeddter]  Note that @ traditional cryostat design hes a

B & I

heavy cold mass sitting atop long posts (like
| an inverted pendulum). A driving source in
3WWLL : . the feed can is suspected. Obviously this

: = shows a need for careful investigation...

_ m—

BNL near term plans for vibration mea- \mgglfﬂggm{
' . Superconducting
surements in superconducting magnets.

Sensors ordered fora ° Team formed from BNL SMD
vibretion survey in the and C-AD to investigete NLC
BNL Magcoel test area. eccelerator physics issues.

A RHIC CQS magnet /7 <7
will be assembled (55>
with sensors on the \ S0

cold mess and cryostat. .

N\ We expect though thet
\l| active stabilization is
=/y needed to make good
“l ¢.g. nm measurements!

RHIC CQS

Magnetic measurement Using LORD funds we will make
techniques ere being & measure 2 m NLC prototype,
developed in parallel. but without its cryostat.
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Active vibration isolation \ﬁﬁ!}?ﬂﬂ%&!ﬁﬁ
Superconducting
of the cold mass.

Magnet Division
HILE - Tha Hextkine ar € sllider Brsjoct —
The choice of cooling scheme, mechanical design, and passive damping
will be required to minimize vibration of the cold mass to a level that an
active system can reduce further to the nanometer level. Use of existing
nanometer positioning sensors, piezoelectric actuators, and low noise
accelerometers will need to be investigated for use in a cryogenic system
and in the presence of a moderate magnetic field.

These sensors and actuators are currently being used in active vibration
isolation systems. The technology used in these sensors and actuators
should allow them to perform in this environment but an active isolation
system for the cold mass will require six degrees of freedom.

This will mean that many sensors and actuators will be needed and a
DSP based control system will be needed for feedback, feed-forward, and
Sensor processing.

Compact Superconducting FF' 5  BrOOKHAVEN

NATIONAL L,-\__l!_:_l BalTORY
Superconducting

Quadrupole Magnet Summary. 52  wagnerpivision

* For NLC energy and optics tuning an adjustable
magnet is desirable. We now have a concept for
a superconducting quadrupole (similar to HERA-II)
that meets basic space and strength requirements.

 Presently not enough is known about the challenges
for stabilizing such magnets at the nm level and
this is an important area for future study.

- Making a realistic prototype seems desirable but
many options exist (4.5° subcooled helium, 2°
superfluid heliun and conduction cooling) and much
work must be done before finalizing the design.
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