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SR6 exit

S-bend in UCN guide

UCN source

EDM

28 m

From source to experiment
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A possible nEDM setup

UCN guides

UCN switch

polarization foil in 
front of the detector

UCN bend sections

spectrometer chamber
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UCN guide production

First of twelve UCN guides for test measurements at ILL
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Optical wall potential NiMo
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UCN guide assemblies

Assembly of the final elements

UCN beam splitter
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- Guide ID 115 mm OD 125 mm

- Length per guide 1.5 m 

- Max. length  ~17 m

- In addition two 90° and one 

25° bend in the beamline  

- 3 self-made UCN shutters

- Vacuum 3 x 10-6 mbar

Setup for transmission and storage measurements at PF2 
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UCN shutter system

Open shutter 0.5 mm gap

Closed shutter gap less than 0.03 mm         UCN leakage < 0.2 UCN/sec 
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Impressions of the longest UCN guide

2 x 45 ° bend section

pumping stations

selfmade shutters

90 ° bend section
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Storage curves

Storage time 40.5 sec Storage time 42.1 sec

storage time behaves as expected

Almost no influence of the 0.1 mm slits between guides   

Storage in a 1.5 m UCN 
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effective storage time,       neutron lifetime,      losses due to absorption, up scattering…,        slit losses

Loss coefficient

- With a slit between two guides of 0,1 mm

- τβ = 885 sec

- τeff = 40 sec

- With a measured wall potential for NiMo

(85/15 wt%)         Vf = 221 neV

- for the total storage volume 
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A UCN velocity selector
Requirements:

• Velocity range 1-15m/s (UCN)

• Velocity resolution Δv/v=10%

• Operational in vacuum

• Neutron feed diameter 80mm

Velocity informations

Test at PF2 testbeam at ILL
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UCN guide transmission

6 m/s

6 m/s

TOF spectrum 17 m 

TOF spectrum 2.6 m 

T: 0.499 ± 0.005 (0.992 ± 0.005) m-1

All people are happy…… BUT!
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Back to storage

Storage time: 42.1 s

Density: 0.22/cm³ 

Turbine exit

Storage time: 59 s

Density: 0.07/cm³ 

After UCN guide

Conclusions:

- spectrum becomes softer

- density reduces to 31.8% of the initial density

31.8 ± 1% (Density) 49.9% (Transmission)
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Diffuse scattered neutrons

transmissionsmessungen

10 m/s

8 m/s

6 m/s 3,3 m/s

Diffuse scattered neutrons 

Transmission of only UCN (3,3 – 6 m/s) 

0.327 ± 0.005 (0.961 ± 0.005) m-1

(0.318 ± 0.01 Density)
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Supermirrors for UCN sources

A new cold&ultracold neutron source

at the TRIGA Mainz started Dec.2015
(TUM & IKCh Mainz)
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A new source for Mainz

m=1.5 supermirror on glass

3m long guide
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If you are interested: listen to the last on friday

Alexander Hollering

The new source in Mainz
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• Storage Time

• Adiabatic Spin Guiding

• Simultaneous Spin Detection

Goals:

EDM component tests at ILL 2015
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Storage chamber

nEDM components

Quartz ring Ø 500 mm 

Vacuum 
chamber

Lower 
Electrode

Upper 
ElectrodeShutter

Rectangular 
filling guide
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First storage impressions

Storage Chamber:

• Electrodes NiMo 85/15

• Quartz ring

Storage time:

𝜏1 = 47 𝑠 and 𝜏2 = 106 𝑠T
o

ta
l 
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ts

Storage Time [s]

  𝜇𝑄𝑢𝑎𝑟𝑧 = 7.0 ∙ 10−5
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Small slits require careful venting procedure
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Accidents and their results
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Storage Time [s]

Lifetime:

𝜏1 = 24 𝑠 and 𝜏2 = 56 𝑠

After cleaning and exchange of all guides
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Storage Chamber:

• Upper electrode:                    
Al + NiMo 85/15 + Fomblin

• Lower electrode:                    
Al + Fomblin

• Aluminum ring coated       
with Fomblin

Lifetime:

𝜏1 = 74 𝑠 and 𝜏2 = 240 𝑠

How to continue ? (at 2am on Niveau D!)
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Cascade
Detectors

SF 1
Analyzer 2

SF 2
Analyzer 1

Simultaneous  Mode 

• UCN spin components detected at the same 
time, spinflipper1 (SF1) on spinflipper2 (SF2) off 

• Each arm of Y-beamsplitter 50% UCN 

• wrong spin component will be reflected at the 
analyzer foil and has a certain probability to 
reach the other arm                                              
 increase the nEDM sensitivity

UCN from storage chamber

Sequential Mode

• UCN spin components detected one after the other 

• not analyzed spin component meanwhile stored in 
the guide system (depolarization, losses due to slits) 
 decrease the nEDM sensitivity

• Spin components of one run treated different           
 systematic effects

Simultaneous Spin Detection

SF 

Analyzer

Detector

UCN from storage chamber
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Simultaneous spin guiding art

Y - Arrangement

Adiabatic 
Spinflipper 

UCN guide

Pentagon 
Helmholtz coils
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UCN Polarizer/Analyzer 

200 nm Fe  

96.2 +/- 2.5% 99.5 +/- 1%

time [s]

co
un

ts

𝑃² =
𝑁 ↑ −𝑁 ↓

𝑁 ↑ +𝑁 ↓

“Super Polarizer”
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left side: SF1 off right side: SF2 on

Measured in storage mode with simultaneous spin detection:
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Visibility 𝜶 𝐢𝐧 𝐬𝐢𝐦𝐮𝐥𝐭𝐚𝐧𝐞𝐨𝐮𝐬 𝐯𝐢𝐞𝐰

𝑁𝑑𝑒𝑡1 𝑁𝑑𝑒𝑡2

⇒ Visibility  𝛼 =
𝑁𝑑𝑒𝑡1 − 𝑁𝑑𝑒𝑡2

𝑁𝑑𝑒𝑡1 + 𝑁𝑑𝑒𝑡2
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Visibility 𝜶

T1 Time

Before accident 2100 ± 100 𝑠

After accident 520 ± 35 𝑠

Fomblin 1100 ± 68 𝑠
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Thank you for your attention
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