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aSPECT

The aSPECT experiment: Systematic effects:

" Codbore Uncertainty of Transmission Function:

N coanore z | |
Goal: Determine the B-v angular correlation coefficient a oo y'LX Uncertainty of retardation voltage

in free neutron decay with unprecedented \ Fluctuations and offset due to surface potential B A Ty
precision differences and field leakage into decay volume [ Raea / 2o

{80 .

Yield in a.u.

IIII|III|III|III|III|III

:60

—a=-0103 | 140

—  F(50V)
Akl E15 ¢’ Error of multimeter Lo ool oy
How to reach it: Measure proton spectrum with high electrode  EE 100 200 300 400 500 600 700 800
precision using a MAC-E type S noise
spectrometer ¢ Uncertainty of magnetic field ratio

proton energy T,in eV

Wh . 0V < U,<+780V © inalyzing plane .
ere we are: B.= 0.44T electrode ¢ Retardation voltage dependent background

¢ Successful beam time in 2013
¢ Check integrity and consistency of data ' Detector efficiency and DAQ

Investigate systematic effects ¢/ Dead time
Decay volume

Determine a and its uncertainty I electrode v/ Pile Up

intensit

Backscattering of protons

mirror
4+——

| Electrostatic Edge effect

U, = +860V 0- mirror electrode]

— Fields in the decay volume

adapted simulation of B-field
- A NMR data
Top: Sketch of the measuring principle of aSPECT Top: Transmission Function '~ F = Hallprobe data

Left: Sketch of various correlation coefficients in free v Small angle scattering Middle: Edge effect 166 —— effective electric poential =~ -
neutron decay Bottom: Fields in decay volume L . oo 0

Z-position in m

From raw-pulse to proton spectrum Investigation of systematics

Determine the retardation voltage or count rate
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3. Pulse-height spectrum for each retardation voltage

o
~

e channel
 configuration

enegry in ADC channel

4. Integration over proton region

5. Each retardation voltage is a point in the integral
proton spectrum

Implement each systematic as additional
fit dimension to the global fit.
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