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Beam Power
(MW)

Pcharge (C)
 per hour

0.850 2.4
1.0 2.8
1.5 4.2
1.6 4.4
1.7 4.6
1.8 5.0
1.9 5.3
2.0 5.5

Chopper Settings and Neutron Bandwidth
Freq Wavelength (Å) d (Å) Q (Å-1) Bank
(Hz) center min max min max min max
60 0.800 0.27 1.333 0.134 8.00 0.76 46.88 1
60 1.500 0.97 2.033 0.485 13.00 0.48 12.95 2
60 2.665 2.13 3.198 1.070 21.00 0.30 5.87 3
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𝛌𝛌 = �𝐡𝐡 𝐦𝐦𝐦𝐦 = �𝐡𝐡𝐡𝐡 𝐦𝐦𝐦𝐦 = 𝟐𝟐𝟐𝟐 𝐬𝐬𝐬𝐬𝐬𝐬𝛉𝛉
 𝐋𝐋 = 𝐋𝐋1 + 𝐋𝐋2

𝐋𝐋1 = 𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝐭𝐭𝐭𝐭 𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬, 𝐋𝐋2 = 𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝐭𝐭𝐭𝐭 𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝
 𝐭𝐭 = 𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧 𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭 𝐨𝐨𝐨𝐨 𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟,𝐦𝐦 = 𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧 𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦

𝐡𝐡 = 𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜

𝐭𝐭 = 𝐊𝐊𝐊𝐊𝐊𝐊𝐬𝐬𝐬𝐬𝐬𝐬𝛉𝛉  𝐝𝐝 = �𝐭𝐭 𝐊𝐊𝐊𝐊 𝐬𝐬𝐬𝐬𝐬𝐬𝛉𝛉

𝐭𝐭 = 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 ∗ 𝐝𝐝 + 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 ∗ 𝐝𝐝𝟐𝟐 +
𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃
𝐝𝐝

+ 𝐙𝐙𝐙𝐙𝐙𝐙𝐙𝐙

𝐭𝐭 = 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 ∗ 𝐝𝐝 + 𝚫𝚫𝐭𝐭

TOF  d Conversion

Bragg’s Law Profile Function
The Powgen peak profile is a convolution of pseudo-
Voigt and back-to-back exponential functions.

𝐇𝐇 𝐱𝐱 = 𝐩𝐩𝐩𝐩 𝐱𝐱 ⊗ 𝐄𝐄 𝐱𝐱 = �𝐩𝐩𝐩𝐩 𝐱𝐱 − 𝐭𝐭 𝐄𝐄 𝐭𝐭 𝐝𝐝𝐝𝐝

𝐄𝐄 𝐭𝐭 =

𝛂𝛂𝛂𝛂
𝛂𝛂 + 𝛃𝛃

𝐞𝐞𝛂𝛂𝛂𝛂 𝐭𝐭 ≤ 𝟎𝟎 𝛂𝛂 = �𝛂𝛂𝟎𝟎
𝐝𝐝

𝛂𝛂𝛂𝛂
𝛂𝛂 + 𝛃𝛃

𝐞𝐞−𝛃𝛃𝛃𝛃 𝐭𝐭 > 𝟎𝟎 𝛃𝛃 = 𝛃𝛃𝟎𝟎 + �𝛃𝛃𝟏𝟏
𝐝𝐝𝟒𝟒

The pseudo-Voigt function is a linear combination of 
Gaussian (σ) and Lorentzian (γ) functions.

𝛔𝛔𝟐𝟐 = 𝛔𝛔𝟎𝟎𝟐𝟐 + 𝛔𝛔𝟏𝟏𝟐𝟐𝐝𝐝𝟐𝟐 + 𝛔𝛔𝟐𝟐𝟐𝟐𝐝𝐝𝟒𝟒 +𝛔𝛔𝐪𝐪𝟐𝟐/𝐝𝐝𝟐𝟐

𝛄𝛄 = 𝛄𝛄𝟎𝟎 + 𝛄𝛄𝟏𝟏𝐝𝐝 + 𝛄𝛄𝟐𝟐𝐝𝐝𝟐𝟐

Background is subtracted and data are 
normalized by uniform scatterer (vanadium).

In =
Sample − Empty can
Vanadium − Empty V

Normalization

Beam Spectrum
In order to sum all detectors, data are time-shifted as if all detectors were at 90° 2θ.

 ti= KdLi sin θi  measured tf = KdLf sin θf  focused

tf
ti

= Lf sin θf
Li sin θi

 2θf = 90° Lf = 63.18m

Time Focusing
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Unfocused spectra

Time-of-flight, focused

Time-focused spectra
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Resolution

R(d)=∆d/d=[(∆t/t)2+(∆L/L)2+(∆θ)2cot2θ]½
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