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Ultracold Neutrons at the Los Alamos 
Neutron Science Center
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Area B: UCN

• 800 MeV Linear Proton 
accelerator

• Delivers ~10 mA of beam 
to the UCN target



Area B
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UCN Production 
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𝑃𝑈𝐶𝑁 = 𝜌𝑆𝐷2∫Φ𝑐𝑛 𝐸 𝜎𝑈𝐶𝑁 𝐸 𝑑𝐸



Storable UCN Density
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• UCN density measured by V 
activation 𝜌𝑢𝑐𝑛 = 39 7 𝑈𝐶𝑁/𝑐𝑐

• Fill and dump density was             
𝜌𝑢𝑐𝑛 =14(1) UCN/cc



UCN Transport in Area B
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• Addition of a 2nd UCN 
“beamline” 

• Upgraded 4-port switcher 
with >95% transmission.

• Allow for integrated 
running with UCNtau



Projected Sensitivity  
Parameters Values

Electric Field (kV/cm) 12.0

Neutrons per cell 39,100

𝑇𝑓𝑟𝑒𝑒(𝑠) 180

𝑇𝑑𝑢𝑡𝑦(𝑠) 300

𝛼 0.8

Τ𝜎𝑑𝑛 Τ𝑑𝑎𝑦 𝑐𝑒𝑙𝑙 (10−26 𝑒 ⋅ 𝑐𝑚) 5.7

Τ𝜎𝑑𝑛 𝑑𝑎𝑦 (10−26 𝑒 ⋅ 𝑐𝑚) 4.0

Τ𝜎𝑑𝑛 𝑦𝑒𝑎𝑟 (10−27 𝑒 ⋅ 𝑐𝑚) 2.1

90% C.L. /year (10−27 𝑒 ⋅ 𝑐𝑚) 3.4
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𝜎𝑑𝑛 ∝
ℏ

2 𝛼 𝐸 𝑇 𝑁

• Electric field, spin contrast, cycle and 
precession time based other 
experiments

• Neutrons per field based on storage 
measurements at LANL

• 5 Years of total run time required



Prototype Configuration
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5-T Polarizing 
Magnet

Switcher

Spin Analyzer

Shielding Room

B0 and B1 coils



Prototype Configuration
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Prototype Apparatus for Spin Transport 
Testing
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Rabi Sequence and T1 Measurements in the 
prototype cell
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Ramsey Sequence Measurements 
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• T2 ~20s in prototype

• Short T1 and T2 
consistent with 
measured B0 
gradients



Apparatus Upgrades and Design
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Time Line

4/14/2019 APS Denver, CO 14

Support : 
• NSF MRI: 2018-2021
• LANL LDRD-DR : FY19-FY21 



LANL nEDM Collaboration

• East Tennessee State University: I. Cox, R.W. Pattie Jr. 
• Indiana University : J. Doskow, W. Fox, F. Gonzales, C. Hughes, C.-Y. Liu, E. 

O’Connor, A. Reid. W. M. Snow, J. Vanderwerp, G. Visser, D. Wong
• Joint Institute of Nuclear Research: E. I. Sharapov
• University of Kentucky: A. A. Aleksandrova, J. Bewington, C. Crawford, W. 

Korsch, B. Plaster
• LANL : V. Cirigliano, S. M. Clayton, S. Currie, T. M. Ito, M. Makela, C. L. 

Morris, C. O’Shaughnessy, A. Saunders, Z. Tang
• University of Michigan: T. Chupp, N. Sachdeva
• Valparaiso University: J. Heise, S. Stanislaus
• Yale: S.K. Lamoreaux
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