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aSPECTfield
Magnetic

multipole

Stern-Gerlach-force:
F = -(µ ⋅ ∇) B

„counting the dead“

Features of τSPECT 

The n-lifetime experiment τSPECT

-    Reduced losses due to magnetic storage
-    Measure the decay curve in situ
-    Pulsed UCN-source at TRIGA working:

≥ 10 UCN/cm3

-    Reuse components of aSPECT

aSPECT system:
• B-field for axial storage
• UHV chamber (<10-8 mbar)
• Cold bore
• 4π decay proton detection
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The test storage set-up at the UCN source (2012 to date)

UCN-densities achieved at 
the
location of the experiment:

Storage UCN density
volume [n/cm3]
1.7 l 25.3 ± 1.0
9.5 l 9.4 ± 0.7
18.4 l 5.8 ± 1.3

The test storage set-up

See talk by Yu. Sobolev
on thursday
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τSPECT principle

Magnetic storage
In axial direction

CASCADE detector     AFP spin flipper    Magnetic octupole      SDD for decay
for neutron detection                                 for radial storage        proton detection

In axial direction
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τSPECT at the TRIGA reactor
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Magnetic storage in radial direction:
Use a Halbach-type magnetic octupole

Design simulation:

Radial storage

The magnetic octupole

Storage volume

Magnetic storage (~ 1 T)
for UCN with

E
UCN

 < 60 neV
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Magnetic storage in radial direction:
Use a Halbach-type magnetic octupole

Real design:

The magnetic octupole

Octupole magnet delivered in Dec. 2015
Made from SmCo (32 segments/ring)
Constructed by Arnold Magnetic Technologies AG (Switzerland)
Characterization in progress.

Completed octupole magnet
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RF-coil for spin flip by fast adiabatic passage through the gradient of the B-field

The spin flipper: Principle

π-spin flip when
Larmor frequency = RF frequency

Design frequency 10.2 MHz

Bird cage coil of spin flipper

Principle: homogeneous RF-field
perpendicular to the axis
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Test of the AFP spin flipper

Magnetic storage
In axial direction

AFP spin flipper CASCADE
detector

Resonance scan in transmission:
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Test of the AFP spin flipper

Magnetic storage
In axial direction

AFP spin flipper 

PIN-detector
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Magnetic storage
In axial direction

CASCADE detector     AFP spin flipper
for neutron detection

⇒ AFP Spin flipper operational
UCN capture and extraction working

First storage tests
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Magnetic storage
In axial direction

CASCADE detector     AFP spin flipper
for neutron detection

First storage tests

First UCN stored in τSPECT
(~2000-3000 UCN)

Measured storage curve:
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HV-electrode (-15 kV) for
Proton reacceleration:

Detector

Preamp

Insulator

Status: setting up for τSPECT in progress

The online detection system

Silicon Drift Detector:

Pulse height spectrum
From neutron β-decay:
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Calibration
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The online detection system

Open questions:
- Does the proton detection efficiency change?
- Does the background change?

Different detection efficiencies
⇓

Does the density distribution change?

Measure it:
Segmented detector

covering the full flux tube
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The online detection system

Open questions:
- Does the proton detection efficiency change?
- Does the background change?

Segmented detector:
Array of detector pads

Compare decay curve
for different pads
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The online detection system

Open questions:
- Does the proton detection efficiency change?
- Does the background change?

τSPECT: A big particle trap with high voltage
⇓

Expect charge amplification, discharges
⇓

Time-dependent background (increasing)
⇓

Measure it:
Segmented detector

covering the full flux tube

Btw. similar problem at aSPECT → solved for the 2012 and 2013 beam times
See talk by A. Wunderle on thursday
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Status: - First UCN stored in July 2015 
- All components available
- Tests and characterization in progress

2016 Planned milestone:
first storage time measurement using fully magnetic storage

2017- Start of characterization of systematics
2019 lifetime measurement with ∆τ

n
 ~ 1s

The next steps
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The online detection system
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up-scattered UCN

spin flipped UCN

Measurement principle:

1.  Measure decay protons 
            (independent of N

o
)

2.  Measure lost neutron
            (Li-Pads + Szintillator)

The concept

Measure neutron losses


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Slide34
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Slide26

