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• The analysis of the STEREO reactor simulation is not yet completed

but we are close.

• Progress reported in several issues:

1) Large Mixing Angle Exclusion in D2O

2) Update of Material Parameter Table

3) Better Understanding the Scintillator

4) Understanding B4C Better

Overview



1) Large Mixing Angle Exclusion in D2O
Neutron Flux in the ILL Reactor

• MCNP-calculated and measured 
neutron flux in D2O* agree to better 
than < 10? %

• Will take 10% as an uncertainty of 
the flux measurements that would 
be giving max space for  
disappearance effect

* Figure Source: S.G. Arutunian et al., 

“Thermal Neutron flux monitors based on a 

vibrating wire”, Nucl. Inst. Meth., 797, (2015)



1) Large mixing-angle n→n’ oscillations can reduce flux by >10%
Cross check of Calculation with D2O – 105 cm, 117 el. sc. Events (λsc = 2.2 cm)

10% level of exclusion of 

n -> n' with large mixing 
angle !



1) Large mixing-angle n→n’ oscillations can reduce flux by >10%
D2O Comparison at Fixed Δm vs. θ0

• Absorption at small angles 

is 8 x 10-3 which is close to the 

direct absorption calculation 

from absorption for ordinary 

neutrons

• At large mixing angles 

θ0 > 0.01 radians, absorption 

is factor of 2 lower due to 

spending ~50% of the time in 

the state

Explicit absorption at 

large θ0 is half that 
of small θ0



2) Update of Material Parameter Table
Parameters of Included Material Layers

<=



[3] https://www.academia.edu/es/56422446/Bryan_Jeff_C_Introduction_to_nuclear_science_CRC_Press

[4] https://web.archive.org/web/20220617100504/https://www.ncnr.nist.gov/staff/hammouda/distance
_learning/chapter_9.pdf - pg. 11

[*] https://www.ncnr.nist.gov/resources/n-lengths/list.html

[*]

2 Abs xs

2 Abs xs

𝜆𝑠𝑐 𝐻2𝑂 =
1

Σ
= 0.18 𝑐𝑚

𝜆𝑠𝑐 𝐻2𝑂 =
1

Σ
= 0.61 𝑐𝑚?  Per molecule ?

What is elastic scattering length in light water?

λsc (H2O)= 0.27 cm

https://www.academia.edu/es/56422446/Bryan_Jeff_C_Introduction_to_nuclear_science_CRC_Press
https://web.archive.org/web/20220617100504/https:/www.ncnr.nist.gov/staff/hammouda/distance_learning/chapter_9.pdf
https://web.archive.org/web/20220617100504/https:/www.ncnr.nist.gov/staff/hammouda/distance_learning/chapter_9.pdf


Plots of H2O Diffusion
Method of Determining number of Scattering Events



3) Better Understanding the Scintillator

• Two types of liquid scintillator

• 36 cm LS (gamma catcher)

+ 6 × 36 cm LS with Gd

– Otherwise almost identical LS composition.

• STEREO result is referred to the first  LS(Gd) slab 

for 𝑛 detection.   Detected ↘

𝑃𝑎𝑓𝑡𝑒𝑟 𝑛 = 𝑃𝑏𝑒𝑓𝑜𝑟𝑒 − 𝑎𝑏𝑠. 𝑠𝑖𝑔𝑛𝑎𝑙 + 𝑃𝑛′→𝑛 − 𝑃𝑛→𝑛′

Absorbed signal is what is detected and will be 

compared to STEREO’s stated 3.1 × 10−11 per 
initial neutron produced in the reactor



4) Better Understanding B4C
8mm B4C

• For consistency’s sake, a check was 

made at fixed velocity v = 2300 m/s

• It was assumed no elastic scattering 

for 8mm B4C      (𝜆𝑒𝑙 = 1.3 cm)

• m = 2.0E-7 eV, in resonance

• YK and CR had consistent numbers.
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B4C 8 mm, m = 2E-7, single vel = 2300 m/s , with elastic

Presence of possible elastic scattering for neutrons with fixed velocity 
doesn’t change significantly the overall character of absorption

1E-08. 1E-07. 1E-06. 1E-05. 1E-04. 1E-03. 1E-02. 1E-01. 1E+00.

1E-18.

1E-17.

1E-16.

1E-15.

1E-14.

1E-13.

1E-12.

1E-11.

1E-10.

1E-09.

1E-08.

1E-07.

1E-06.

1E-05.

1E-04.

1E-03.

1E-02.

1E-01.

1E+00.

B4C 8 mm, m = 2E-7, single vel = 2300 m/s, no elastic

𝑛′ → 𝑛′

𝜃0, radians

P
ro

b
ab

ili
ty

 p
er

 𝑛


