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Jltracold Neutrons at the Los Alamos
\Ieutron Suence Center

800 MeV Linear Proton
accelerator

Delivers ~10 pA of beam
to the UCN target

4/14/2019 APS Denver, CO



Y
. —

— A—m sl

{ —
e — : S— — -
S\ S =S
- ¥
v I —
g

-

4/14/2019 APS Denver, CO 3



120 FR—r

o
= Measurement (poly 40K)
. w100
UCN Production 5
£ 80
c
o
e S 60
Butterfly *“Ni coated S B
valve quide ; ii 40
s0?] E = 20
F " u Sl LPUTTT TN W
i E 0 2 4 6 8 10 12 14
’ Time (ms)
| 200 [Tt
e a— E . —:
— o 180 Upgraded 3
3150 UCN source r
=140 r
*:._.:.1 20 Increased average -
He-cooled ' ! '® 100 beam int?nsitv -
W spallation jjCocoled E S 3
target polyethylene - 80 _— r
7rnudum';(_u . E 60 * @ _:
= :g e s " ® oo E
Gl’abhie Be 0 - TP TP TP T T
2004 2006 2008 2010 2012 2014 2016
Year

PUCN — pSDZf (I)Cn (E)O-UCN (E) dE T.M. lto et al., PRC 97, 012501 (2018) _®_

4/14/2019 APS Denver, CO



Unloaded UCN=1.95x10°

!
|IIII| T

Storable UCN Density i

* UCN density measured by V
activation p,.,, = 39(7)UCN /cc

o
[
|

Unloading

* Fill and dump density was

—50 100 150 200 250 300 _ 350

Time [s]
=14(1) UCN/cc 5
Pucn 2 *  Normalized Unloaded UCN
E 10% ."'-. e _[ piv) e dv
Z: 3.' 0
Vanadi i u, (T)=180.5(7.3)s
anadium _ . _
i foil ™\ Cell “u. NSEFE 13.6(0.9) UCN/ce
Polarizing (20 liters) I “a..
magnet (6T b
gnet (6 T) 4|. oL -
Switcher - .
To UCN *..
dN
source — o p22(06) L
Cell valve - dv R
P I I I P I I P SO
- 0 100 200 300 400 500 600 700 800 @
UCN V Foil: 39(7) UCN/cc Holding Timing [s] — =
detector

4/14/2019 APS Denver, CO



UCN Transport in Area B

e Addition of a 2" UCN
“beamline”

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

* Allow for integrated
running with UCNtau
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Projected Sensitivity

Parameters Values
Electric Field (kV/cm) 12.0
Neutrons per cell 39,100
Tfree(s) 180
Tauty(S) 300
a 0.8 * Electric field, spin contrast, cycle and
o4n/day/cell (10726 ¢-cm) 5.7 precession time based other
0qn/day (10726 e - cm) 4.0 experiments
ogn/year (10727 e-cm) 2.1
90% C.L. Jyear (1027 e - cm) 3.4 * Neutrons per field based on storage
measurements at LANL
h
Tan 20ET \/N * 5 Years of total run time required g
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Prototype Configuration




Prototype Configuration

Glass gufde (NiMo-coated)

Magnetized Fe foil
10B/ZnS UEN detector
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Prototype Apparatus for Spin Transport
Testing
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Rabi Sequence and T1 Measurements in the
orototype cell
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Ramsey Sequence Measurements
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Apparatus Upgrades and Design
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Support :
* NSF MRI: 2018-2021

Time Line . LANL LDRD-DR : FY19-FY21

FY19 FY20 FY21
Q2 Q2 a3 04
LANSCE beam
RE&D with the current apparatus
MSR MSR Design
Coils BO coil Desing/Procure/test Install
pi/2 coils Desing/Procure/test Install
Spin transport coils Desing/Procure/test Install
Earth's field cancallation coils _|Desing/Procure/test Install
Magnetometers Cs Desing/ Procure/test Install
3He Desinngrocure,-‘test Install
Comagnetometer Desing/Procure/test Install
HV, Cells, vacuum chamber|Vacuum chamber Desing/Procure/test Install
HV system Desing/Procure/test Install
cell+electrades Desing/Procure/test Install
UCN transport PPM guide Procure/test |Install
Switchers Procure/test |Install
LUCN guides from switcher to cel Desing,."P'rocure!test Install
Cell valves Desing/Procure/test Install
UCN detector/spin analyzerf UCN detector DesinEfProcure_J’test Install
Spin analyzer Desing/Procure/test Install
DAQ DAQ Desing/Procure/test Install
Slow control Desing/Procure/test Install
Area B prep Rad safety calc
Shielding block re-config
Guide installation
Comission & Data taking |Commitioning @
Data taking —
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LANL nEDM Collaboration

* East Tennessee State University: |. Cox, R.W. Pattie Jr.

* Indiana University : J. Doskow, W. Fox, F. Gonzales, C. Hughes, C.-Y. Liu, E.
O’Connor, A. Rei . W. M. SnowJ Vanderwerp,G V|sser D Wong

* Joint Institute of Nuclear Research: E. |. Sharapov

e 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

e University of Michigan: T. Chupp, N. Sachdeva
* Valparaiso University: J. Heise, S. Stanislaus
* Yale: S.K. Lamoreaux
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