
NN’ ORNL-UT-LU Zoom meeting • May 019, 2026

Agenda

1.  Yuri  - 10'  New recent published papers on n-n'
2.  Yuri -  10'  Calculations to be done for the new PRD paper  
                           (was discussed at the last meeting)
3.  John, Shaun, Yuri - 15'  discussion of the pressure system 
      for nTMM runs in fall 2026
4.  AOB



Our new PRD plot for tau(𝑛𝑛’)  vs  ∆𝑚 (Nathan)

6 × 10−14 eV
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In this work, we have presented
the statistical sensitivity increase for 
neutron electric dipole moment 
measurement-based search for 𝑛 − 𝑛’′

oscillation by over an order of 
magnitude compared to 
[Symmetry 14, 487 (2022)]



Limit for “∆𝑚” ~ 𝐵′ < 1𝜇𝑇 ~6 × 10−14 eV

𝜏𝑛𝑛′  > 200 s     → 𝜖 < 3.3 × 10−18 eV

In PDG (Serebrov 2009) at 𝐵′ < 0.1𝜇𝑇 

𝜏𝑛𝑛′  > 448 s     → 𝜖 < 1.47 × 10−18 eV

Berezhiani claims that 𝑛 → 𝑛′ role in 
cosmic rays GZK effect can be essential 
only if 𝜏𝑛𝑛′≲ 𝜏𝑛 = 880 𝑠 
→ 𝜖 ≳ 7.5 × 10−19 eV
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In conclusion
Nathan’ recent plot



Nathan’ recent plots



NN’ ORNL-UT-LU Zoom meeting • May 012, 2026

Agenda

1. GP-SANS beam time in the second half of 2026 approved

2.  Yuri - Discussion of preparation of paper for publication



 We are pleased to inform you that the above proposal has been approved for beam time in the 2026-B cycle at 
the HFIR, contingent upon scheduling. The anticipated scheduling period for this award is July - December 
2026… 

𝑛TMM Run 2026



In the new paper for PRD in Figure 8 dashed lines correspond to measured excluded probability

Would we have  background-less detector 
this plot could be used with dashed lines

PRL (2022)  1.2× 10−2

PRD (2024)  3 × 10−3

NOW(2026)  2 × 10−3



• Experimentally we subtract 
       runs with B=0 as a background

• If we do that in simulation as 
      “B=4.8 T” − “B=0” then 
      (a) large ∆𝑚 > 400 𝑛𝑒𝑉 limits
      are  weaker 
      (b) The origin of the dark zones 
      where “B=0” > “B=4.8T”
      need to be understood, it is not
      an error, but an effect.  The 
     Understanding of this effect  is 
      outside the  scope of this paper.

• we can restore the limits at 
      large ∆𝑚 > 400 𝑛𝑒𝑉 (and may 
      even improve that) by adding 
      analysis of B=0 runs

• No simulation re-running will 
      be needed. 



• in 2024 data we have 37 B=0 runs

• central region of peak in ROI to be removed

• for each run we can define 12 aux. ROIs

• the background of 12 ROIs can be averaged 

       and rescaled by area to central ROI ( - peak)

• # 12 is for study background consistency.

      Also, 12 can allow interpolation of  bkgr if

      it will be non uniform

• Subtraction of 12 backgrounds should 

      statistically produce small subtraction errors

• 37 measurements of filtered (ROI – bkgr)

      should have statistically significant better 

      limit for adiabatic  𝑛 → 𝑛′

      
    
      

What can we do to improve large ∆𝑚 limits?



NW-Fig-9-relative_limits.png
PRL (2022)  1.2× 10−2

PRD (2024)  3 × 10−3

NOW(2026)  2 × 10−3

at  ∆𝑚 > 600  neV 𝜃𝑜 is constant 2× 10−3

Table 1

𝑃𝑛𝑛′ = 𝑠𝑖𝑛22𝜃𝑜 ∙ 𝑠𝑖𝑛2 Τ𝜔𝑡 ℏ

Τ1 24𝜃0
2

Regeneration = 
=𝑃𝑛𝑛′

2 = 4𝜃0
4 = 6.4 × 10−11

compare with



0.06
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