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CW and TOF experiments 
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Typical experiment 
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•   Absorbent + container + environment 

Required measurements 
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Background subtraction 
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P. S. Salmon et al., J. Phys. F: 
Met. Phys. 18, 2345 (1988) 
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Attenuation factors 
H. H. Paalman and C. J. Pings  
J. Appl. Phys. 33, 2635 (1962) 

Generalised by P. F. J. Poncet  
PhD Thesis, University of Reading (1976) 

In TOF experiments, these coefficients are  
naturally wavelength dependent 

In CW experiments, these coefficients are  
wavelength dependent because of inelasticity  
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•  Elastic scattering approximation 
•  2D calculation 
•  Not fully illuminated cylinders 
•  Uniform beam 
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m.s. and attenuation 
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I. A. Blech and B. L. Averbach,  
Phys. Rev. 137, A1113 (1965) 
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CORRECT, GUDRUN, GO, … 
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Background subtraction 
F (Q) = b2coh (S(Q) + P (Q)) + b2inc (1 + P (Q))
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Strongly attenuating samples or complex sample environment 
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Still needs to be 
corrected by auto-
attenuation and m.s.   

P. S. Salmon et al., J. Phys. F: 
Met. Phys. 18, 2345 (1988) 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Inelasticity 

Two ways to correct for inelasticity 

•  Empirical 

•  Analytical 

•  Polynomial in Q 

•  Linear combination  
Gaussian/Lorentzian  
for light isotopes 
η G(Q) + (1 − η) L(Q)  
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•  Placzek’s expansion 

P. S. Salmon et al., J. Phys. F: 
Met. Phys. 18, 2345 (1988) 
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Inelasticity 
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These	effects	are	closely	associated	
to	the	detector	efficiency	

•  Taylor expansion of S(QI,ω) around (QI,ω) ⎯→ S(QII,ω) 
•  Expansion of QII

2 – QI
2, ε(k’) and k’/k in powers of ω/ωmax 

•  Energy integration 
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Placzek’s expansion 

For	an	exponential	detector		
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Efficiency 
•  Black detector, ε(E) = 1 
•  1/v detector, ε(E) ∝ E–1/2 

•  Exponential detector, ε(E) = 1 – exp{– α(E/E’)1/2} 
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P. S. Salmon et al., J. Phys. F: 
Met. Phys. 18, 2345 (1988) 



18 
THE EUROPEAN NEUTRON SOURCE 19/03/2019	 ADD2019	–	17-22	March	2019	–	G.	Cuello		

Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Example D4: Li6.4Al0.2La3Zr2 
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Summary 

•  At	least	4	or	5	measurements	

•  Correction	programs:	CORRECT,	GUDRUN,	GO,	…���

(not	to	be	used	as	black	boxes)	

•  Consistent	normalisation,	in	Q	and	r	spaces		

•  Patience,	perseverance	and	imagination	

Thanks	for	your	attention!	
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