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- Short Intro „The upcoming UCN source at the FRM II“

- UCN guide development at the FRMII

- Guide characterization at ILL Jul/Aug 2014
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Key Numbers

Thermal Flux at Converter 1.2 ∙ 1014 cm-2s-1

Premoderator: Solid Hydrogen T = 5 K, V = 250 cm3

Superthermal Converter: Solid Deuterium T = 5 K, V = 250 cm3

Cooling: Supercritical

Helium

T = 5 K, P = 1 kW

UCN flux density at beam port 6 ∙ 105 cm-2s-1 

UCN density at beam port 2 ∙ 104 cm-3

UCN beam aperture (circular guide) 100 cm2

UCN source at the FRMII

C. Bocquet, F. Cristiano, P. Fierlinger, A. Frei, S. Paul, J. Schilcher, S. Wenisch, S. Wlokka
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UCN source at the FRMII

Timeline :

• 2014: Preparations for non-nuclear test with qualification 

model of the UCN source.

• 2015: Non-nuclear tests, exchange of SR6 beam plugs for 

later installation of inpile components.

• 2016-2017: Installation of UCN source into SR6, first 

nuclear operation.

Goal: 10³ UCN/cm³ in the

experiment
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UCN guides

Circular guides with high optical wall potential
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Penelope

SR6 exit

S-bend in UCN guide

UCN source

Biological shield

EDM

28 m

UCN guide system for the FRMII
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Possible UCN guide materials

NiV (93/7) replica guides

+    small surface roughness

- short pieces (500 mm) 

- needs welding

+    radiation resistent (current status!)

NiMo (85/15) coated glass guides

+   guide length 1500 mm

- limited lifetime under radiation

- special care during handling

+   can be produced easily in-house
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Recent results

Both publications show the same transmission for replica

Glass guides coated with NiMo alloys showed same performance
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Sputtering Infrastructure at the FRMII

Vacuum chamber:

- Length 3600 mm

- Volume 243 liter

- 7.7E-7 mbar within 12 hours

Coating posibilities:

- max. tube length 1.6 m

- Max. diameter 180 mm

- Two magnetrons installed

Targets available:

NiMo, NiV, Ni, Ti, Al, Cu, Cr, Au, C, 

Gd, Ag
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Glass preparation

Vertical Ultrasonic baths Vacuum oven at 200°C
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Quality (parameter) control

X-Ray diffractometry AFM surface scan

Roughness and defects on 

surface

Thickness, density and roughness

Typical: 98% of bulk density

roughness growth (2 nm/ 500nm)
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Succesfull coating

First of twelve UCN guides for test measurements at ILL
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Guide characterization at ILL Jul/Aug.2014
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Setup at ILL

Setup for transmission and storge measurements at PF2 
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- Guide ID 115 mm OD 125 mm

- Lenght per guide 1.5 m 

- Max. length ~17 m

- In addition two 90° and one

25° bend in the beamline

- Vacuum 3 x 10-6 mbar
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the shutters

Closed shutter gap less than 0,03 mm         UCN leakage < 0,2 UCN/sec 
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Impressions of the largest UCN guide

2 x 45 ° bend section

pumping stations

selfmade shutters

90 ° bend section
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From left to the right: Thorsten Zechlau, Peter Geltenbort, 

Manuela Huber, Alexander Hollering 

Impressions of the largest UCN guide



Technische Universität München

Storage measurement

in the whole guide

Storage measurements

Storage time 40,5 sec Storage time 42,1 sec

storage time behaves as it should be

Almost no influence of the 0,1 mm slits between guides

Storage in a 1.5 m UCN 

guide segment
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Storage measurements

Storage in a 1.5 m UCN guide segment at the end of the

beamline

Spectrum softer              59 sec storage time
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guide # Length [m] storage time[sec] density [1/cm^3]

7 1,5 (40,6 ± 3,4) 0,31

8 1,5 (47,5±4,3) 0,33

13 1,5 (40,1 ± 3,9) 0,32

16 1,5 (43,6±3,5) 0,31

17 1,5 (38,2±5,3) 0,31

20 1,5 (35,8±4,8) 0,32

21 1,5 (39,2 ± 3,5) 0,31

22 1,5 (36,7±4,4) 0,31

23 1,5 (42,9± 4,0) 0,29

Visible defects in coating 

at the guide ends due to 

handeling

storage in each guide segment

Storage measurements
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Loss coefficient for the NiMo used for the guide system: 

- 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 = 217 neV

- for the total storage volume

Storage measurements
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UCN guide transmission

Time of flight measurements

Transmission results for UCN (3,3 – 6 m/s) 

- whole guide system 0,45  

- 2 x 45° bend 0,81

- 25° bend and shutter 0,90

Transmission straight glass guide

coated with NiMo(85/15 wt%)

(0,97 ± 0,02) m-1
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UCN guide transmission

transmissionsmessungen

Time of flight measurement of the 17 m long guide system

10 m/s

8 m/s

6 m/s 3,3 m/s

Diffuse scattered neutrons

To be done: 

Simulation of the total guide

system to understand all 

measured effects



Technische Universität München

Forschungsneutronenquelle 

Heinz Maier-Leibnitz (FRMII)

Thank you for your attention


