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� Introduction

The Paul Scherrer Institute Neutron Electric Dipole Moment (PSI nEDM) experiment 

(Fig 1) is a room temperature experiment using the Ramsey technique for separation 

of oscillating fields (Fig 2). We need to verify the backgrounds itself don’t contribute 

to an EDM.

Fig 3. The Li6 doped UCN scintillator 

detectors

� QDC Spectra: Photon/Neutron Discrimination

In order to count neutrons from the QDC spectra, we impose a cut

(2000 ns.e) and count all the events above the threshold. As seen in Fig.

6, the typical neutron peaks are far from this threshold cut.

• Neutrons in the UCN detectors are counted using FASTER toolkit: faster.in2p3.fr

• Further details on the detector construction and performance (Fig 3): 

arXiv.org:1606.07432; USSA performance (Fig 4): arXiv:1502.06876

• False EDM contribution from native backgrounds limited to 6.040×10-29 e.cm

� Summary

Fig 4. UCN spin analyzer foils made of 

100nm Fe deposited over 25µm Al foil. 

Fig 1. Schematic diagram of the PSI nEDM experimental apparatus 

Fig 2. Illustration of the Ramsey technique of 

separating oscillating fields. Here, ‘T’ is the free 

precession time and ‘ωRF’ is the RF applied. 

RFPolarized NeutronThe scattered nuclei (H3,He4) produce scintillation light which are collected by PMT

Fig 5. A plot showing the typical QDC spectra. On the left is the photon 

pedestal, and in the center are the neutron events. 

Fig 6. A plot showing the time dependence of the QDC spectra where only the 

neutron events are shown. The photon events were cut out.

Fig 8. (Left) Plot showing a cumulative Ramsey fit to the 4 working points (RF) at HV - ; (Right) `` at HV +

Fig 7. Each neutron counted can be labelled by each of the spin flipper states 

(SF1,2), whether it was counted in detector A (U) or B (D), the corresponding 

RF applied and the HV polarity (+/-). 4 RF states form 1 Ramsey cluster. In the 

above plot, the native background counts are identified by each of these labels. 

Table 1. Correlation between the minima of Ramsey 

cluster and HV polarity may induce a false EDM. In 

the table above, the false EDM limit is presented as 

no such correlation was found.

� Method: Neutron Counting Systematics

Variation of the detector properties

• QDC is the integral of the charge 

collected by the detector PMT w.r.t 

time.

• Fig 5: We construct a histogram of 

binned QDC value and here is a sketch 

of possible distributions.

• Fig 6: We monitor how the neutron 

peak in QDC spectra varies with time.

False EDM from Native Backgrounds

• Fig 7, Table 1: We fit each of the SF 

and detector state to a Ramsey curve 

using the 4 RF states. The difference 

of the Ramsey fits to the HV states 

gives a constraint on false EDM.

• Fig 8, 9: Separately a cumulative 

constraint using a fit to all the data 

is obtained.

Configuration 

Description

(SF1{0,1},SF2{1,2},{U,D})

False EDM Limit

(10
-28

e.cm)

(0,1,U) 7.6307

(0,2,U) 4.1138

(1,1,U) 1.1313

(1,2,U) 5.2892

(0,1,D) 1.1166

(0,2,D) 4.4078

(1,1,D) 1.2196

(1,2,D) 1.7631

Cumulative 0.6040

� Native Backgrounds


