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Liouville‘s theorem:
Impossible to increase the phase-space density
in a neutron beam by means of potential forces
like gravity, which act collectively on the particles,
or, more generally, by any mechanical
magnetic, or other device. 
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power:
DC mode
100 kWth

pulse mode
250 MWth
( 30-40 ms )

TRIGA Mainz 
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Fuel elements:
Zirconium

 

hydride

 

( Zr / H  ~ 1 )
moderator

 

with

 

8% by

 

weight

 

U 
Uranium: ( 20% 235U )

σ(n,f)T≈

 

600 K

 

< σ(n,f)T≈

 

300 K

 

≈

 

580 barn

Reactor power excursion is limited by the
prompt negative temperatur coefficient
of the reactivity (k)

n

Pulse mode:
Control rod ( B ) is shot out
of the reactor core

TRIGA-Mainz ( K. Eberhardt, G. Hampel, J.V. Kratz, N. Trautmann, N. Wiehl )

DC-operation: 100 kW

T≈

 

600 K
Pulse : 40 ms ( FWHM )
Pulse peak-power

 

: 250 MW ( 5×1015 n/cm2/s )
Repetition rate: 1 Pulse / 5 min
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DetectorDetector
 
partpart

DetectorDetector and and cryostatcryostat twotwo independent systemsindependent systems
ChangesChanges on tube and on tube and detectordetector ((geometrygeometry/material//material/coatingcoating/...) /...) easilyeasily
possiblepossible
PossiblePossible to to changechange positionposition and to and to insertinsert objectsobjects (e.g. (e.g. valvesvalves, , windowswindows,...),...)
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τup ≈

 

150 ms @ 5K

τabs ≈

 

150 ms

τpara ≈

 

1.5 ms @ 100% para

1 1 1 1 1

tot abs up para impurityτ τ τ τ τ
= + + +

ucn totvλ τ= ⋅

C.-Y.Liu, et al., PR B62, R3581 (2000)
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Conclusion

• First results
 

of UCN production
 

at the
 

pulsed
TRIGA reactor

 
Mainz

≈
 

200 000 UCN / pulse

• expected
 

gain
 

factor: ≈
 

50 -
 

100 

-
 

beam
 

tube
 

D  
- premoderator H2

 

, CH4
-

 

58Ni coating
- …

 
_

• status: UCN-source
 

at D under
 

construction
• time schedule: in operation

 
from

 
2008 on



experimental area

4m  x 10m

He-Dewar

H2(CD4) , D2
container

Gas handling
system

in-pile cryostat

TRIGA-Mainz
general setup

He recovery
system

Fig.2
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