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A helium based superthermal source
for high density

Conversion of cold neutrons 
into UCN via phonon 
production in isotopically 
pure superfluid 4He at 0.6K

Equation 
T^7

𝜏−1 = 𝜏𝑎𝑏𝑠 3𝐻𝑒
−1 + 𝜏𝑢𝑝

−1 + 𝜏𝑤𝑎𝑙𝑙
−1 + 𝜏𝛽

−1 + 𝜏𝑔𝑎𝑝
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Commissioning in 2023 cycle 1
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Accumulation mode:
0.   Empty converter
1. Fast shutter open, UCN valve close
2. Fast shutter close, UCN valve open

Accumulation measurement– Fill and Empty
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Accumulation mode:
0.   Empty converter
1. Fast shutter open, UCN valve close
2. Fast shutter close, UCN valve open
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Lin scale Zoomed log scale

Accumulation measurement– Fill and Empty
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Saturation time of the source

Update plot for a  
better one
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Delayed extraction – Fill, Store, and Empty

Accumulation mode:
0.   Empty converter
1. Fast shutter open, UCN valve close
2. Fast shutter close, UCN valve close
3. Fast shutter close, UCN valve open
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Delayed extraction – Fill, Store, and Empty

Master student : Juliette Blé

N
u

m
b

e
r 

o
f 

U
C

N
 in

 t
h

e 
p

e
ak

Storage time [s]

Preliminary

𝐴1 exp −
𝑡

𝑇1
+ 𝐴2 exp −

𝑡

𝑇2





nEDM2023 workshop 9



Continuous mode measurement – All open 

Continuous mode:
0.   Empty converter
1. Fast shutter open, UCN valve open
2. Fast shutter close, UCN valve open 
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Conclusion 

• Source output in continuous mode: 6.4106 UCN/300s (=21103 UCN/s)

• Source output in storage mode: 3.88106 UCN/ batch (density)

• Source saturation time: 282 s

• Source life time: 427.8 s (55%) and 154.9 s (45%)

• Reliability: work for several weeks in a row with standard maintenance
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Outlook

Data analysis is not over !

• Analysis of the different constant 
and careful handling of errors

• One cycle done with a storage cell, 
the data needs to be analyzed

Additional measurements:

• External storage measurement

• Spectrum information

• Degradation of the source 
(continuation)
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Cold neutron spectrum 
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8.812-8.917 Å ~ 0.7%

PRELIMINARY
DATA, 09/2020
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Degradation of the source

Slope 3.8 103 UCN/h

Closing VAT valve
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Online analysis  of single measurements

Emptying time constant

T1=51.9+/-0.2s
T2= 140.1+/-0.9s 
Chi2/NDF: 2049/1664
ROI [1670 -3500]

Saturation time constant

T=231 +\- 4 s
Chi2/NDF: 1580/1434
ROI [60 -1500[

𝐴1 exp −
𝑡 − 𝑡0
𝑇1

+ 𝐴2 exp −
𝑡 − 𝑡0
𝑇2

+ 𝐵
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Cycle II 2023
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Poisoning of the source Cycle II

Beam OFF Beam ON
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PanEDM cycle- reproducibility

1. 30 s filling the cell, beam still on
2. 300 storing  and accumulation in the source 
3. 67 s emptying and accumulation in the source 
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Towards sensitivity assessment 

350330 400 500 600 700Storage time:
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Dunjia detector – Rate effect
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Commissioning in 2023 cycle 1
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Cryogenic system 

(a) the 100-L liquid helium bath, 

(b) the needle valve,

(c) the 1-K pot, 

(d) the 4He superleak,

(e) the 3He pumping column, 

(f) the 3He impedance,

(g) the 3He/4He heat exchanger, 

(h) the UCN box, 

(i) the conversion volume at 0.6 K,

(j) the two beryllium windows, 

(k) the UCN extraction system, 

(l) the UCN valve, 

(m) the superconducting magnet in a separate liquid 

helium bath: for SuperSUN phase II this replaces part of 

the phase I 4-K screen, see description at the end of 

Section 3, 

(n) the 4-K cryostat. 
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Temperature curve
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Temperature Turning on 
the beamTemperature sensor in the beam 
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Temperature Turning on 
the beamTemperature sensor in the beam 

Temperature sensor out of the beam 
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Temperature sensor in the beam 

Temperature sensor on the heat exchanger

Beam On

Beam Off

Filling 1K pot
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