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Fully Imaginary Deuteron NMR signal
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➢Motivation for Complex Deuteron Signal

➢Theoretical Concept of Prior Fit

➢Fitting Principle of Complex Signal

➢Modified Example Results 

➢Conclusion

James Software
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❖Current Status:
✓Absorptive and dispersive both function are used to analyze the signal
✓ False asymmetry and scaling  both version are used to analyze the 

Polarization
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Motivation
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❖Goal: Get more accurate value of Polarization; reduce systematic  
uncertainties, tackle off-phase signal
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Jlab data

UNH data
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Motivation continued
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Fitting Principle on Current Software
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Upgrading to Complex Fit
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False asymmetry term is removed with Ξ 
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Fcomplex = Scale ∗ Ξ Fabsorptive ∗ cos phase + Fdispersive ∗ sin(phase)
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Why  Ξ(xi)?
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Quicker Computation Time More accurate over all range of P
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Fit with and w/o dispersive function continued
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w/o dispersive function With dispersive function

RGC 2022 data
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RGC E12-06-109 Spokespersons 
Crabb, Deur, Dharmawardane, Forest, 

Griffioen, Holtrop, Kuhn, Prok  
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Complex Fit
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𝑃 = 25%
 𝑄 = 5%
             Phase = 118°

𝑃 = 25%
 𝑄 = 5%
             Phase = 118°
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Complex Fit continued 

𝑃 = 20.51%
 𝑄 = 3.45%
             Phase = -108°

04:15AM

04:19AM

𝑃 = 22.12%
 𝑄 = 3.7%
             Phase = -0.59°
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Conclusion
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✓Complex signal implementation will follow data more closely 
than with out it.

✓This will help us reduce the systematic uncertainties in the 
future experiment Run Group C.

✓This  can be found in github.

✓ It has more fitting parameters but faster calculation with Ξ. 
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Complex Fit continued 

M. McClellan, Ph.D. thesis, University of New Hampshire, 2026

Note:I will put real fit also
For this   date data

I will put fit for these two location 
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Complex Fit continued 

04:15AM
04:19AM

𝑃 = 22.12%
 𝑄 = 3.7%
             Phase = -0.59°

𝑃 = 20.51%
 𝑄 = 3.45%
             Phase = -108°
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There are two types of the plots in the simulation I am confused and which one is correct?? 
From slide number 13 to 17
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