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My co-conveners seem to have trusted me to
make a summary on my own (no feedback)...
so the views expressed here are personal.

77 TTaallkkss......

11 VViieeww**

*So please look at the original talks when they are available for yourself !
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QD0
Coils

Tapered Beampipe
for Extraction Line

Transition
Detail

Shielded QD0

Since Snowmass’05 new compact shielded superconducting
magnet designs were developed that replace the previous
“side-by-side” magnet layout for 20 mr crossing angle.
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Actively Shielded

Unshielded

Passively Shielded

IP
14 mr

3.51 m

6.00 m

Possible 14 mr Layout Schematic

“Recent Progress Designing Compact Superconducting Final Focus Magnets”
presented by: B. Parker

New design uses a combination of active (coil) and passive
(magnetic yoke) shielding and may be pushed to 14 mr X-ing.

QD0

Outside QD0

Outside QDEX1AShield
not needed
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QT
Winding of a
two-layer QT
shield coil

Layer #1

Layer #2

Before Snowmass’05 QT, a short,
QD 0 magnet ic prototype was
successfu l ly tested in a back-
ground solenoidal field and exhibit-
ed e x ce l ent f i e l d qua l i t y and
quench performance.

The shield coil is now
complete and a shielded
QT prototype will soon
be tested.

Winding and testing a bare QT prototype demonstrates we can
meet field quality and magnetic performance goals but does not
yet tell us about vibration stability of the final system (cryostat!).
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“Comments on the Des ign of ILC Final Focus System”
presented by: K. Tsuchiya

KEKB
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“Comments on the Des ign of ILC Final Focus System”
presented by: K. Tsuchiya

CCrroottcchheedd cchhaammbbeerr aatt tthhee rreeaarr
ooff tthhee RR--ssiiddee ccrryyoossttaatt

There are many important
details to be worked out and
unfortunately some of these
details can have fundamental
impac t on the f ina l focus
magnet design.
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“Comments on the Des ign of ILC Final Focus System”
presented by: K. Tsuchiya

R&D of Act ive Sh ie ld
Dipole (1990~1995) Flux Line Plot

Z-Scan

Field quali ty
along magnet

Making actively shielded magnets
can be quite challenging and it is
important to do 3D calculations and
not just depend upon 2D estimations.
Also it is good to make and test a
prototype.
Dipoles are harder than quads due to
slower external field fall off. - B.P.
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“High Gradient and Large Aperture Nb3Sn Quadrupole Magnets for the ILC IR”
presented by: F. Kircher

56 mm bore quadrupole (TESLA TDR)

Saclay Nb3Sn Quadrupole Program

Why might we want to use Nb3Sn?

UUssee tthhee wwiinndd aanndd rreeaacctt tteecchhnniiqquuee

CCoommpplleettiioonn ooff
ccoolldd mmaassss iiss
nnooww ffoorreesseeeenn
ffoorr mmiidd 0066 &&
tteessttss bbyy eenndd
ooff 0066..

WWiillll tteesstt iinn 22 TT
ssoolleennooiidd..
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“High Gradient and Large Aperture Nb3Sn Quadrupole Magnets for the ILC IR”
presented by: F. Kircher

The ILC FF is not a large market; it will be difficult to develop a specific program, specially
involving industry. Consequently, even if we cannot assume that LHC upgrade will solve all
ILC challenges, we should not ignore what is done there . With a 2010 ILC decision several
results expected for Nb3Sn magnets by this time (LARP in USA, Saclay and EFDA dipole for
fusion conductor test facility). The magnets we are looking at are challenging but if the
specifications can be kept within a reasonable range (say 70-90 mm coil aperture, 200 to
250 T/m), suggest focusing on specifications before making a definitive technology choice.
First goal must be to define the parameters for these magnets in a reasonable range. Fol-
low up of the expected progress for the LHC upgrade and development of HTS conductors
will enable us to make a better informed technical choice within a few years. - [e.d. B.P.]
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“High Gradient and Large Aperture Nb3Sn Quadrupole Magnets for the ILC IR”
presented by: F. Kircher

Have made extensive calculations
(optimization) of LDC solenoid to
achieve very good field uniformity
(for TPC). Also look to reduce the
external field outside.
But what are realistic requirements?
Much work was done... but seems that
a looser spec’ is possible? DID? - B.P.

LDC Field Uniformity
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“Development of Final Focus Permanent Magnet”
presented by: T. Mihara

Tuning for a Fixed Field Center Center shift of the Y coordinate by
switching 8cm ring successfully
reduced from over 20 µm to less
than 5 µm by shimming.
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“Development of Final Focus Permanent Magnet”
presented by: T. Mihara

Wide variety of PMQ configurations
have now been studied.

External field can naturally be made
small and can use Permendur pole
inserts to enhance/tailor the field.
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“Development of Final Focus Permanent Magnet”
presented by: T. Mihara

If Permendur gives trouble due
in an uncompensated external
magnetic field, then try trading
off on inner size to get strength.

A magnetic pole material, like
Vanadium Permendur, takes in
solenoid flux until it saturates
and will cause PMQ to be pulled
towards the detector. Maybe we
can try to kill this field at the PMQ
with bucking coil and shield; how
completely must this be done and
what is the impact on the detector?

R&D: possible smaller step size
(finer field increment); also look
at radiation demagnetization.

15



“Vibration Measurements in a RHIC Quadrupole at Cryogenic Temperatures”
presented by: A. Jain

We do not yet have a cryostated ILC
compact FF magnet. To get first
idea of whether cryogenic flow can
cause relative motion between cold
mass and cryostat we can study a
spare RHIC quadrupole (develop
technique). Desire a method that
does not touch the cold mass and
works well cold in the presence of
strong magnetic fields (laser).
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“Vibration Measurements in a RHIC Quadrupole at Cryogenic Temperatures”
presented by: A. Jain

Measuring Magnetic Center
Changes: Future R&D
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“The Propert ies of QMG Coi l Magnets ”
presented by: M. Kumada

Neat trick is to slice single crystal
and sandblast a spiral pattern to
make a unit that can be stacked. After
soldering layer interconnections then
end up with a very small but
powerful magnet.

One lesson I learned...

When making a session
summary have a pdf file
a s b a c k u p i n c a s e t h e
Powerpoint fi le wil l be
missing something crucial.
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“The Propert ies of QMG Coi l Magnets ”
presented by: M. Kumada

CBS rotating gantry

For 12C treatment
try to use advanced
materials to make
magnets as small &
light as possible.

Superconductor having the best possible performance may be useful
here since there is a huge advantage in reducing the gantry mass.
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“The Propert ies of QMG Coi l Magnets ”
presented by: M. Kumada

Particle therapy should be on a catergory of a nano meter scale
technology

P

12C

If the goal in radiation therapy is to break up DNA strands, then 12C should be
much more effective because of localized, few nm scale, final energy deposition.
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Some

Other

Lessons

Learned

Thank you for your attention.
B. Parker22


