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Radiation Induced Demagnetization

Dose Monitoring of insertion Devices
(photon and neutron dose)

Demagnetization of APS Undulators

Irradiation of Sample Magnets

MCNPX Calculations for Comparison
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Radiation Characterization Measurements
of ID Magnets (Radiochromic Films)
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Radiation Characterization Measurements
of ID Magnets (Radiochromic Film Reader)
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Radiation Characterization Measurements
of ID Magnets (Photon Dose)

Radiachromic Dosimeters Neutron Detector

Transition Piece (Cu) Vacuum Chamber (Al)

Magnetic Structures

e beam 40 mm
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Photon Dose Measurements of ID Magnets 
(Radiochromic Film Results)

Absorbed Dose Per Insertion Device
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Photon Dose Measurements of ID Magnets 
(Radiochromic Film Results)

Depth Dose Profile Measurements in Lead
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Photon Dose Measurementsof ID Magnets 
(Radiochromic Film Results)

Normalized Absorbed Dose Per Run for Sector 3 
Downstream Insertion Device

(Device U27#12)

1.00E+02

1.00E+03

1.00E+04

1.00E+05

1.00E+06

1.00E+07

19
97

-5
19

97
-6

19
97

-7
19

98
-1

19
98

-2
19

98
-3

19
98

-4
19

98
-5

19
99

-1 an
d 1

99
9-2

19
99

-3
19

99
-4

19
99

-5
20

00
-1

20
00

-2
20

00
-3

20
00

-4
20

01
-1

20
01

-2
20

01
-3

20
01

-4

N
or

m
al

iz
ed

 D
os

e 
(ra

d/
am

p-
h)

Average

Upstream End

Downstream End

1998-1 5mm Vacuum Chamber
1999-5 8mm Vacuum Chamber
2000-3 5mm Vacuum Chamber
2000-4 Top-Up
2001-3 Low  Emittance



BROOKHAVEN SCIENCE ASSOCIATES

Photon Dose Measurementsof ID Magnets 
(Radiochromic Film Results)

Cumulative Insertion Device Dose
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Neutron Production Estimates in the Storage Ring

Photoneutron Production in Target Materials as a Function of 
Incident Electrons
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Neutron Production in the Storage Ring
(Photoneutron Spectra)
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Neutron Fluence Measurements in the 
Storage Ring (235U Fission Detectors)

12.7 mm

131.8 mm
235U Plating
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Neutron Fluence Measurements in the 
Storage Ring (235U Fission Detectors)

235U + n 93Rb + 141Cs + 2n

n n

n

   Typical Fission Fragments 
          (~80 MeV each)

235U

141Cs

93Rb
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Neutron Fluence Measurements near 
Insertion Devices
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Neutron Fluence Measurements near 
Insertion Devices (Normal Mode)
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Neutron Fluence Measurements near 
Insertion Devices (TopUp and Injection Mode)
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Radiation Induced Demagnetization of
Insertion Devices (APS – 3 ID Upstream)
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Radiation Induced Demagnetization of
Insertion Devices (APS-3 ID Downstream)
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Sample Magnet Irradiation with X-Rays (9 BM)
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Results of Sample Magnet Irradiation with X-Rays (9 BM)
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Sample Magnet Irradiation with Co60 γ-rays
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Results of Sample Magnet Irradiation with Co60 γ-rays
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Sample Magnet Irradiation with Cf-252 Fission Neutrons
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Results of Sample Magnet Irradiation with Neutrons
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Sample Magnet Irradiation with Thermal Neutrons
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Results of Magnet Irradiation with Thermal Neutrons
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MCNP Simulation – Calculational Geometry

Radiachromic Dosimeters Neutron Detector

Transition Piece (Cu) Vacuum Chamber (Al)

Magnetic Structures

e beam 40 mm
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MCNP Simulation – Calculational Geometry
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MCNP Simulation – Beam Loss Scenario 1
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MCNP Results for Photon Dose due to Beam Loss
Beam Loss = 1010 electrons
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MCNP Results for Neutron Dose due to Beam Loss
Beam Loss = 1010 electrons
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