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VAC411,VAC400 and VAC396 were manufactured by 
.

NEO32EH,NEO35EH,NEO44H and COR2300 were manufactured by 

Accumlated electron dose ( E+13 )

Cu

Electrons

X

　  　Nd2Fe14B     HCJ  :kA/m      Br :T

 VAC411        3260        1.0
 VAC400        2470        1.1
 VAC396        2150        1.15

 NEO32EH      2387        1.11
 NEO35EH      1989        1.17
 NEO44H        1273        1.36

　　SmCo5

 COR2300       796         0.93

 Magnet materials and manufactures effects 
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Magnetic field distribution change 
along the cross direction to the beam

Beam injecting point 
was much demagnetized.

Whole magnet was 
demagnetized.

 Dose 14.1E+13

 Dose 18.1E+13
( 2hr irradiation )

 Dose was not measured
( 3hr irradiation )

VAC396 VAC411

 Dose 27.5E+13

 Dose 41.9E+13

 Dose 9.8E+13
( 1hr irradiation )

X ( mm ) X ( mm )

Electrons

X
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Accumlated electron dose (+13)

 Direct irradiation
 

 Copper block
 

 Tantalum block
 

Electrons

Target block

1 2 3 4
NEOMAX35EH magnet

 Target material effects 
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 Magnetic field distribution change on the 2nd magnet along the cross direction to the beam

X ( mm ) X ( mm ) X ( mm )

Direct irradiation Copper block target Tantalum block target

Dose 27.2E+13

Dose 52.8E+13

Dose 3.41E+13

Dose 23.7E+13

Dose 47.3E+13

Dose 95.0E+13

Dose 3.1E+13

Dose 9.5E+13

Dose 12.3E+13

Dose 16.0E+13

Electrons

Cu

1 2 3 4

X
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Accumlated electron dose (+13E )

1  Stack of 4 magnets Stack of 4 magnets Stack of 4 magnets Stack of 4 magnets

Electrons
Cu

1
2 3 4 5

6

 Magnet stacking effects 
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 Magnet shape and magnetized direction effects 

Accumlated electron dose ( E+13 )

Shape   Magnetized    Permeance
             direction        coefficient 
 

 (8×8×8 mm)  (8×8×8 mm)  (8×8×8 mm)  (8×8×8 mm) 
 Cube                               2.79

  Perpendicular    
  Parallel                 

 

(46×12×8 mm) (46×12×8 mm) (46×12×8 mm) (46×12×8 mm) 
 Plate 

  Perpendicular       1.68
�   Parallel                  0.74

 

Electrons
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NEOMAX35EH
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4.2

8 43

Cu block

Permendur
(49Co-2V-49Fe wt%)

Magnet 
(NEOMAX35EH)

Pure type 
(5 periods)

Hybrid type 
(5.5 periods)

43
Holder ×11

Magnet ×21 
(NEOMAX35EH)

...

...

Cu block

 Gap distance 8 mm   

46×12×8 mm

42×16.5×4.2 mm

52×16.5×4.4 mm

 Gap distance 8 mm   

 Hybrid type  Pure type 

Magnetic distribution change of the undulator model 

( % )( % ) ( T )( T )

 Hybrid type 

 Pure type 

Z ( mm ) Z ( mm )

Dose : 5.5E+13

Dose : 3.3E+14

Dose : 5.8E+13

Dose : 2.8E+14

(31Nd-68Fe-1B wt% )

Z ( mm )



Magnetic field in magnets

 Pure type 

 Hybrid type 

 Permendule 
 Magnet  Magnet  Magnet  Magnet 

 Magnet  Magnet  Magnet 



Summary

Radiation sensitivity is affected by ambient

conditions

Future experiments

Sm2Co17 magnets irradiation  *1

Effects of demagnetizing field  *1

Effects of stabilizing treatment  *2

*1 J.R.Cost reported the high radiation sensitivity in a
bucking magnetic field.
 Metallugical Transactions A (1990)

*2 E.R.Moog predicted the stabilization procedure makes
magnets more resistance to irradiation.

 Proc. Of tenth National Conf. On Synch. Radiat. Inst. (1997)
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Thermal treatment : 140 degree, 6hrs, in air
 
Sm2Co17

 HICOREX30CH (irr temp 21 degree)
NdFeB

 NEO35EH_single (irr temp 30 degree)
 NEO35EH_pure_composition (20 degree)
 NEO35EH_hybrid_composition (20 degree)

 

Thermal treatment : no data 
                               ( may be no treatment )
 
NdFeB

 NEO35EH_single (irr temp 28  )

Dose

Sm2Co17
NdFeB

NdFeB




