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Update on SC Magnets
and Schedule

Brett Parker”
BNL-SMD

*For the ATF2 Superconducting Magnet Upgrade Collaboration



=1m A Superconducting Magnet Upgrade of
IIL the ATF2 Final Focus: Collaboration List

Michael Anerella, John Escallier, Ping He, Animesh Jain,
Andrew Marone Brett Parker Peter Wanderer and Kuo-

Co-Spokesmen: Brett Parker (BNL) Andrer Seryl (SLAC)
and Toshiaki Tauchi (KEK)
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,",'E ATF2 Coil Winding Status
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=1 B-Field Harmonic Content (Units: 10 at R, of
L 25mm) Measured After Winding Two Coil Sets

Coil Set # 1 Coil Set # 2 Coil Set#1 &2 Coil Set # 1 Coil Set # 2 Coil Set#1 &2
y | After 3+4 uncured | 1st Meas. (Uncured) | 1st Meas. (3+4 Uncured) y After 3+4 uncured | 1st Meas. (Uncured) | 1st Meas. (3+4 Uncured)
Quad 11/24/2009 11/24/2009 11/24/2009 Sext 11/23/2009 11/23/2009 11/23/2009
Run 10 Run 11 Run 12 Run 7 Run 8 Run 9
I.T.F.(T/m/kA) 9.701 9.089 18.790 I.T.F.(T/m/kA) 110.70 82.65 193.33
Fid. Ang. -12.4 -15.6 -13.9 Fid. Ang. 152 14.0 14.8
Leff (m) — == o Leff (m) — == o
b3 -0.7 3.8 @ 15 b1 173.1 -227.6 0.0
b4 6.0 -8.6 -0.9 b4 6.5 -3.7 a i
b5 134 -13.3 0.8 b5 12.8 -18.9 -0.4
b6 22.2 -23.3 0.2 b6 15.0 -19.7 0.4
b7 -0.1 0.2 0.1 b7 25.5 -33.0 0.4
b8 0.0 0.0 0.0 b8 0.3 0.3 0.5
b9 0.0 0.1 0.0 b9 0.3 0.3 0.2
b10 0.1 0.0 0.1 b10 0.2 0.6 0.0
b11 -0.1 -0.1 0.0 b11 0.8 0.2 0.8
b12 0.0 0.0 0.0 b12 0.2 -0.3 0.1
b13 0.0 0.0 0.0 b13 -0.1 0.0 -0.2
b14 0.1 -0.1 0.0 b14 -0.1 0.0 -0.1
b15 0.0 0.0 0.0 b15 -0.6 -0.3 -0.4
a3 5.6 -3.8 € 12 a1 44.9 -67.3 -1.7
a4 26.5 -29.9 -0.5 a4 6.2 1 <« 24 P
a5 14.0 -154 0.0 a5 8.1 -15.0 -1.5
a6 0.1 0.1 0.0 a6 30.4 -48.6 G gl i
a7 0.4 -0.1 0.1 a7 -1.1 0.5 -0.5
a8 -0.1 0.4 0.1 a8 -0.1 0.0 0.1
a9 0.2 0.1 0.1 a9 0.3 1.0 0.1
a10 -0.5 0.0 -0.3 a10 0.2 -0.3 0.2
a1l 0.0 0.0 0.0 a1l 0.1 -0.4 0.2
a12 0.0 0.0 0.0 a12 -0.6 0.3 -0.5
a13 0.0 0.0 0.0 a13 -0.1 0.2 -0.1
a14 0.0 0.0 0.0 a14 0.0 0.0 0.1
a5 0.0 0.0 0.0 a5 0.0 0.0 0.0
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ATF2 magnet &
cryostat design
(BNL Produced)

New box at ATF2
with cryocoolers,
control valves,
current leads etc.
for 4.2K operation.

16 December 2009 at the
9th ATF2 Project Meeting

L+ 42K LHe

Interface

Cryo’ interface
as discussed at
ALPG’09.

Cryogenics Interface Status

ATF2 SC FD
face-to-face
meeting at
BNL

at BML, USA { 902A Conference
suUpport: parl

08:00->09:00 Setup and Welcon--

Description: Meet at BN L

1) Time for preparation before start of meeting
2) Welcome and Introductions

09:00->12:00 Morning Session

09:00 ATF2 Superconducting Upgrade
Introductlon & Overview (o)

‘I) F?ewew worl-c that has already been done.
2) Discuss work needed for the next ATF2 TB review
3) Discuss plan for today's meeting

03:30 Status of the KEK Cryogenic Design 3o
(%0 Slides )

10:00 Review and Discussion of the BNL
Mechanical Design (1hoo) (5
Short presentation plus viewing of

11:00 Discussion of Laser Access
Ports (a0}

11:30 Discussion of Supports Stabilization
Structure (so) ("'-i

A lot of progress was made at a
recent all day meeting held at BNL.

“Update on SC Magnets and Schedule,” 5
Brett Parker, BNL-SMD

Brett Parker

Nobuhiro Kimura and Takayuki
Tomaru

Andy Marone and Henry Hocker

Brett Parker (David Urner and Paul Coe via
webex)

Brett Parker (Andrea Jeremie
_] ) and Benoit Bolzon via webex)



1i
Service Cryostat Under Construction at BNL

Strain relieved lead
connections

Optimized
copper
leads

High temperature
superconductor leads

gﬁmmmmmmmmmm
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cryo-coolers.

16 December 2009 at the
9th ATF2 Project Meeting

Cryogenics Interface Status

4K connection box

ATF2 Option 1

Bellows part

connection tube

4K connection box

Bellows part

ATF2 Option 2

H'lconnec’rion tube

1
(now the
preferred

“Update on SC Magnets and Schedule,”
Brett Parker, BNL-SMD
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Calculate the 3D
_ Magnetic Field
g ith Shield

20mm

Room Temperature
Passive Magnetic Shield

< 440 mm —>,

:Sextupole

Quadrupole : A

Legr = 470 mm| 100k Leff = 240 mm
e ;

< 1 1 1 1 [ ] 1 I
200 100 0 -100 -200 -300 -400 -500

16 December 2009 at the
9th ATF2 Project Meeting

Laser View Port Interface Status

Mass: 320 kg (700 1bs)

Conduction
Cooled Heat

Al Coldmass Laser

Viewing Ports
(BothH & V)

With newest heat shield design it is
fairly straightforward to add laser
viewing ports. At our recent "Face To
Face” meeting we tentatively decided
to have these ports positioned at the
respective magnetic centers. Before
making a final decision we have to
evaluate the impact of putting small
holes in the quadrupole magnetic shield.

“Update on SC Magnets and Schedule,” 7
Brett Parker, BNL-SMD




"l't: ILC R&D Prototype & ATF2 Comparison

* Both magnets will be tested at 1.9K with
the ILC-style Service Cryostat (SC) at BNL.

ATF2 Upgrade Magnet, Tho ATF2 magnet will be tested at BNL
at 4.2K both with SC and ATF2 Cryogenic
Box before being shipped to KEK.

* The ATF2 magnet can be tested with beam;
we do not have a way to test R&D prototype
with beam.

ILC QDO Full-Length R&D Prototype Magnet

16 December 2009 at the . “Update on SC Magnets and Schedule,” 8
roject Meeting Brett Parker, BNL-SMD



,',',': ATF2 Coil Package Information

ATF2 Upgrade Coil Design Status as of 18-November-2009, B. Parker

Element Multipole Magnetic  Integral Body Corrected Max. | Resulting Resulting
Description Length TF TF Body TF*  Scenario  Field or Offset or
Bn or An (m) (T/m*n-1)/A  (T/m™n)/A  (T/m™n)/A (A) Gradient Rotation
Unit Unit
Main Quadrupcle B2 0.470 0.026834 0.057093 0.058234 275 16.01 T/m - -
Dipole Cor. Bl 0.470 0.000352 0.000750 0.000780 20 00156 T 1.0 mm
Skew-Dipole Cor. Al 0.470 0.000349 0.000742 0.000771 20 0.0154 T 1.0 mm
Main Sextupol B3 0.240 0.190547 0.793946 0.793946 130 103.21 T/m’ - -
Skew-Sext. Cor. A3 0.240 0.193792 0.807467 0.807467 20 16.149 T/m’ 155 mr
Quad. Cor. B2 0.240 0.006172 0.025715 0.025715 20 0.514 T/m 5.0 mm
Skew-Quad. Cor. A2 0.240 0.0058&4 0.024515 0.024515 20 0.4%90 T/m 4.8 mm

*Estimated effect from iron tube used for passive shielding

ATFZ Quadrupoie Coil Pack ATF2 Sextu
S e : - Have complete set of correctors to
S a0 el shift magnetic center of the quadrupole
IRl '/ 4 T h Y ~ : . .
R As M| OE] and sextupole independently (like ILC).
> |m A 1IN N4 i “ ” .
W ) Teh 0 & e For "Pushed-Beta” will also evaluate
P ooaeest | 1N\ .| options for higher order correctors.
g0 40 -29)(('?““)2'0 40 60  “gp -dp 2sx(:‘.;1m)z'e 40 60
16 December 2009 at the “Update on SC Magnets and Schedule,” 9

9th ATF2 Project Meeting Brett Parker. BNL-SMD




,',',‘: Presentation Summary
Recently the ATF2 Superconducting
Magnet Upgrade Collaboration has
grown considerably* and a lot of
progress has been made recently
(esp. during the face-to-face meeting)
both In terms of coil production and
fine tuning parameters to enable a
robust experimental program.

*Please contact me if you want to be added to the
collaboration (or possibly just the mailing list).
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