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New search for the neutron EDM
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under construction at the UCN source at the Balierretnstitute (PSI)




NnEDM measurementThemotivation:

To probe the CP violation

Neutron spin precession around
the magnﬁtic ﬁem Non-zero neutron EDM:

spin precession around the electric field
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No sizableCP violation L : :
g The process and its tim@versed version are different!
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o ne Universe CPT violation of T symmetry
> _BSM theorem violation of CPsymmetry

(matter - anti-matter symmetry)



NnEDM measurement. The idea:
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If d=10"%ecm and E = 11kV/cm
one full turn in a time
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To detect such a minuscule coupling
 Long interaction time

* High intensity/statistics

+ control the magnetic field

The actual upper limit (2020)
(90% C.L.) «
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The actual upper limit (2020)
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NnEDM measurement. The idea:
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Larmor frequency

f=30Hz@B =1uT C.Abel et al. Phys. Rev. Lett. 124, 081803
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To detect such a minuscule coupling -5 = 200 days
* Long interaction time
* High intensity/statistics
+ control the magnetic field
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NnEDM measurement. The idea:

B | E

—

P g

~ o spin

To detect such a minuscule coupling
* Long interaction time

* High intensity/statistics

+ control the magnetic field
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Larmor frequency

f=30Hz@B =1uT C. Abel etal. Phys. Rev. Lett. 124, 081803
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UCNc Ultra Cold Neutrons

Thermal neutrons, E=25 meV
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T UCN

UCN

Magnetically Shielded Room

Neutrons with energy < 200
neV, are totally reflected
by material walls.

They can be stored in
material bottles for Tong
times , up to 15 minutes.

They are significantly
affected by gravity.
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NnEDM measurement. The idea:

The actual upper limit (2020)
g~

ld,| <1.8x107*® ecm  (90% C.L.)

Larmor frequency \ S —
B E f=30Hz@B =1pT C. Abel etal. Phys. Rev. Lett. 124, 081803
21 2d
e anf =" p e g U] ¢
, g oM @) Qo
\ 0
S o SEID If d=10"%¢ecm and E =11kV/cm .
=== one full turn in a time ) 2 . .
0 m( qvs) QMM))
mh
To detect such a minuscule coupling -5 — 200 days
 Long interaction time
* High intensity/statistics
+ control the magnetic field
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The n2EDM experiment
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NnEDM measurement. Themethod:

Ramsey’s method

0 bSdziNRy, aLIAY

"% Apply oscillatingn.field B,
@ Letprecesdor 180 s

:
g? Again apply oscillating.field B,

Obtain neutrons with spin either UP or DOWN,
Count the numberof each whichdependson f,
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