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Wire Mass Wire Composition (Tempered, 25 Alloy - C17200 ?)
Wire diameter 0.1524 mm (0.06") http://www.lfa-wire.com/tempered-alloy-25_c17200.htm
Wire length 27 km per APA Cu 98.1 percent by weight
#APAs 150 APA per 10kt module Be 1.9 percent by weight
Total mass 616.9 kg per 10kt module Density 8.35 g/cm3

Radiopurity Results
Chain/Isotope Value Uncertainty Units Limit ? ppb
U(early) 3000 300 mBq/kg 2.41E+02
U(late) 4 mBq/kg UL
Th(e) 100 6 mBq/kg
Th(l) 114 5 mBq/kg
K-40 45 17 mBq/kg

Neutron Rates (per 10kt module) Nuclear Data
U-238 SF 2.07E-03 Hz U-238 spontaneous fission BR 5.40E-05 %
U-238 (a,n) TBC Hz U-238 n/fission 2.07

U-238 T_1/2 4.47E+09 yr
Gamma Rates (per 10kt module)
Tl-208 (2.6 MeV) 25.3 Hz

ppb Calculations
1 Bq/kg : 8.04E+01 ppb

Wire Mass Wire Composition (Tempered, 25 Alloy - C17200 ?)
Wire diameter 0.1524 mm (0.06") http://www.lfa-wire.com/tempered-alloy-25_c17200.htm
Wire length 27 km per APA Cu 98.1 percent by weight
#APAs 150 APA per 10kt module Be 1.9 percent by weight
Total mass 616.9 kg per 10kt module Density 8.35 g/cm3

Radiopurity Results
Chain/Isotope Value Uncertainty Units Limit ? ppb
U(early) 3000 300 mBq/kg 2.41E+02
U(late) 4 mBq/kg UL
Th(e) 100 6 mBq/kg
Th(l) 114 5 mBq/kg
K-40 45 17 mBq/kg

Neutron Rates (per 10kt module) Nuclear Data
U-238 SF 2.07E-03 Hz U-238 spontaneous fission BR 5.40E-05 %
U-238 (a,n) TBC Hz U-238 n/fission 2.07

U-238 T_1/2 4.47E+09 yr
Gamma Rates (per 10kt module)
Tl-208 (2.6 MeV) 25.3 Hz

ppb Calculations
1 Bq/kg : 8.04E+01 ppb

• HPGe testing at Boulby BUGS Facility.
• An empty spool of the same design used 

to perform blank subtraction.
• 567g of BeCu wire.
• Thanks to Paul Scovell & Emma 

Meehan from Boulby Lab.



Wire Mass Wire Composition (Tempered, 25 Alloy - C17200 ?)
Wire diameter 0.1524 mm (0.06") http://www.lfa-wire.com/tempered-alloy-25_c17200.htm
Wire length 27 km per APA Cu 98.1 percent by weight
#APAs 150 APA per 10kt module Be 1.9 percent by weight
Total mass 616.9 kg per 10kt module Density 8.35 g/cm3

Radiopurity Results
Chain/Isotope Value Uncertainty Units Limit ? ppb
U(early) 3000 300 mBq/kg 2.41E+02
U(late) 4 mBq/kg UL
Th(e) 100 6 mBq/kg
Th(l) 114 5 mBq/kg 9.16E+00
K-40 45 17 mBq/kg

Neutron Rates (per 10kt module) Nuclear Data
U-238 SF 2.07E-03 Hz U-238 spontaneous fission BR 5.40E-05 %
U-238 early + U-235 (a,n) 9.80E-03 Hz U-238 n/fission 2.07
Th-232 (a,n) 5.16E-04 Hz U-238 T_1/2 4.47E+09 yr

TOTAL 1.24E-02 Hz

ppb Calculations
1 Bq/kg : 8.04E+01 ppb

Vitaly's (alpha,n) numbers :
U-238 SF 1.35E-11 n/g/s/ppb
U-238 Early + U-235 6.65E-11 n/g/s/ppb
Th-232 9.13E-11 n/g/s/ppb

TOTAL U rate 8.00E-11 n/g/s/ppb
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broken chain 

• Neutron yields from :
§ Spontaneous fission.
§ Alpha-n reactions :

(Vitaly, using SOURCES4A & 
assuming a think target)



Concluding Remarks
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• APA Wire is radio-impure (BeCu is a known “high-risk” material in low-background 
experiments).

• However the neutron rates are still (presumably) far sub-leading compared to externals.

• There is an option to try and improve the radiopurity numbers if that is required or
interesting: for example a blank subtraction with the same spool.

• In what format/database should we record these results ?

• What should be the next targets for the inner detector assay program : components that may 
be “dirty” and have non-negligible mass ?


