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• Introduction - Superstrong PMD
• PMQ, iPMQ (saturated iron PMQ)
• 3D calc
• Drawings and photo
• Measured data (preliminary)
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Beam axis

Halbach's dipole REC magnet.

B=Br ln(r1/r2) cos( /M) sin( /M)/

1.37 T @r1, r2=1cm, 4cm
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Fe

Beam axis

1.64 T @r1, r2=1cm, 4cm
(was 1.37T)

Modified Halbach's magnet.

• SuperPMD
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M. Kumada et al.,  CERN Courier, vol. 41, no.7,Sep. 2001, p. 9

Achieved 4.45T @-29 C  (3.9T @room temperature)
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iPMQ12 D=1/12, RR=0.550 Fe=38.0d CYCLE = 7

• Flux plot

Field distribution
plot will be here.
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Fe

• 3D calculation
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ID: ø13.8L*=3.5m
Xing angle: 20 mrad ?

3.5m x 20 m rad=70mm
5.5m x 20 m rad=110mm

3.5m x 8 m rad=28mm
5.5m x 8 m rad=44mm

14
• Margin

required (JLC):
GL=1.48T/cm x 2m

@ø13.8

Achieved: (L=10cm)
G=~2.9T/cm ~2T/cm @ø20
GL=28.5T @ø14 ~20T @ø20

required (NLC):
GL=1.44T/cm x 2.2m

@ø20

Location of the
outgoing beam

@front @end

More margin at the end.



        
        

AccLab  NSRF  ICR
KyotoUniversity

2003.3.19 Weekly Video Conf.SLAC Magnetic Measurements
Date: 03-13-2003
Time: 16:19:11

Project: NLC
Magnet Type: quad
Magnet Name: kyoto_pm
Serial Number:
Run Number: 2
Measurement Device: coil dc1bq
Operator: sa
Comment: Strength Measurement.  After alignment.

                   Integrated Gradient

  Imag    sigImag      GL       sigGL        GL/I     sigGL/I
  (A)       (A)        (T)       (T)         (T/A)     (T/A)
--------+--------  ----------+----------  ----------+----------
   0.000    0.000    28.51865    0.00037   0.0000000  0.0000000
   0.000    0.000    28.51755    0.00034   0.0000000  0.0000000
   0.000    0.000    28.51701    0.00036   0.0000000  0.0000000
   0.000    0.000    28.51650    0.00030   0.0000000  0.0000000
   0.000    0.000    28.51614    0.00010   0.0000000  0.0000000

• 

3D Calculated value:
29.7 [T]@20 C

T=21.5 C
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If symmetry of the magnet is perfect, only n=2,6,10... will appear.
n=2(2i-1) [i:natural number]
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• Temperature trend
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To be filled in ...



        
        

• Appendix

Appendix
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8cm 4cm2cm
1cm

1cm gap

• Rough sketch for strength adjustment

Binary switch of F↔D by rotating 90 deg.

piezo actuator

Base

20cm/module

Preparing to fabricate
this fiscal year.

OD:  ø100
ID:   ø13.8
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 Strength 1% OK – by Kuroda-san
 Displacement 0.2 nm ?
 Rotation (skew) 3µ rad ?
above two needs temperature compensation

 Multipole component?
 Radiation damage?
 temperature coefficient?
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0m

IP
ø10

Module1

ø32

Module4 4m

8 m rad

2m

ø40 ø48 ø56

Module2 Module3

F  F  F  F  F  •   •   •   •   •
F  D  F  D  F  •   •   •   •   •

leaving beam

incoming

5~10cm/unit —> 20~40units/2m
... some units may be fixed

strongest F  F  F  F  F  F  F  F  F  F  •   •   •   •   •
    •   •   •
middle1 F  F  F  D  F  D  F  D  F  D  •   •   •   •   •

middle2 F  D  F  D  F  D  F  D  F  F  F  •   •   •   •   •
    •   •   •
weakest F  D  F  D  F  D  F  D  F  D  •   •   •   •   •

 centroid move}

Stepwise variable
Higher resolution by
binary increment of
the length: 1,2,4,... cm
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iPMQ12 D=14/100 Fe=30.0deg. CYCLE = 7
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Fe Fe
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Piezo Actuator

Supersonic Motor or Pneumatic system

stroke:15µm/2cm


