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Transmission
Fraction of the incident neutron beam traversing a sample without any interaction

Parallel neutron beam, perpendicular to a slab of material :
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Lambert-Beer law
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m : target mass (g)
mX : atomic mass nuclide (g)
NA : Avogadro number
A : target area (cm2)
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Transmission measurements

• Incoming neutron fluence rate cancels

• Detection efficiency cancels

⇒ Absolute measurement

⇒ Direct relation between Texp and σtot
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Transmission : principle

(1) All detected neutrons passed through the sample
(2) Neutrons scattered in the sample do not reach detector
(3) Sample perpendicular to parallel neutron beam

⇒ Good transmission geometry (collimation) 
(4) Homogeneous sample (no spatial distribution of n)
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TOF-cross section measurements: transmission
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 Experiment
 MCNP 

          (at 12 m)

ϕε=outCtm = ( Ts− T0 )

L : distance between target and detector
tm : observed time-of-flight 
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241Am

Neutron detector

TOF-cross section measurements: transmission
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 Experiment
 MCNP 

          (at 12 m)

ϕε= TCintm = ( Ts− T0 ) TsT0

L : distance between target and detector
tm : observed time-of-flight 
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Transmission experiment
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χ2( 𝐑𝐑𝐑𝐑 ) = Texp − TM
T VTexp

−1 Texp − TM

Determine resonance parameters from a LSQ fit to the data (REFIT)

R(tm, E) : response of TOF-spectrometer
�σtot : Doppler broadened total cross section 
n : areal number density 

total number of atoms per unit area

⇒absolute measurement
⇒no calibration measurement required
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Transmission data : 241Am + n

TM(tm) = ∫R(tm, E) e−n �σ𝐭𝐭𝐭𝐭𝐭𝐭(𝐄𝐄𝐧𝐧) dEn

Texp = N
Cin − Bin

Cout − Bout
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≤ 0.25%



Schillebeeckx et al. , Nuclear Data Sheets, 113 (2012) 3054

Abfalterrer et al., Phyiscal Review C 63 (2001) 044608
Guber et al., Physical Review C 65 (2002) 058801
Leinweber et al., Nuclear Science and Engineering 154 (2006) 261
Lampoudis et al., European Physical Journal Plus 128 (2013) 86
Sirakov et al., European Physical Journal A 49 (2013) 144
Terada et al;, Journal of Nuclear Science and Technology 55 (2018) 1198
Beyer et al., European Physical Journal A 54 (2018) 81

Literature



EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science Hub – Joint Research Centre

EU Science, Research and Innovation

EU Science Hub

EU science

Keep in touch



Thank you

© European Union 2022

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 
EU, permission may need to be sought directly from the respective right holders.

https://creativecommons.org/licenses/by/4.0/

	Transmission experiments
	Transmission
	Transmission measurements
	Transmission : principle
	TOF-cross section measurements: transmission
	TOF-cross section measurements: transmission
	Transmission experiment
	Transmission data : 241Am + n
	Literature
	Keep in touch
	Thank you

