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LMJ cryosystem

jean-paul.perin@cea.fr

≅1 mm

Fast Ignition Target

Overview of the cryosystem

Last results

New developments
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700 km

Pour le CEA/CESTA
• Storage
• Conformation 
• Positionning

CEA/Grenoble (1993 → …)
• Expertise / Concept
• Prototyping
• Validation of technology

CEA/B3
• project management 

Laser MegaJoule Project

CEA/Valduc
• filling DT (1300 bars)
• Characterization
• Transfer 25 K
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Laser MegaJoule project

Chamber Φ 10 m
Base

Cible

150 mm

Hall 30 mLaser beam 300 m

µballon Φ = 2 mm 
200 µm DT

Ep. à 1%
Ra = 0.5 µm

Cavity Au
L= 10 mm 
Φ = 6 mm

He/H2
Laser

X
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Cryogenic target carrier (PCC)

Transfer module Cryostat

Target

R=5 m

Solidification (18.2-19.72 K ± 1mK)
hexapode 10 µm accuracy
Thermal gradient < 75 µK
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Thermal shroud retractor

Target time life 180 ms
(numerical calculations)

Remove the thermal shroud less than 100 ms
and move away to a distance of 0.5 m

Linear motor from 20 to 40 kW
Acceleration 20 g



CEA-Grenoble / DSM / INAC/ Service des Basses Temperatures / JP PERIN 6/15 2nd European Target  Workshop Oct. 2008

Cryocompressor

Filling station 
40 cm3 1300 bars 

@ 300K

DT liquidGMMDT

RI2

P
V1

V2
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Last results

Transfert du 07 01 2008 16h34
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Retrait à 20µ/s écran 
à 22K
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Cold 
source

Pulse tube

Cooling of the gripper: principle

Target and shroud

Thermal 
link

Thermal contacts
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Cryogenic circuits : principle

GripperGripper

Flexible 
lines

Flexible 
lines

60K loop60K loop
10K loop10K loop
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PT generates thermal oscillations

Thermal oscillations at the pulse tube second 
stage as a function of the temperature
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2nd stage temperature oscillates at 1.4 Hz2nd stage temperature oscillates at 1.4 Hz

1000 mK
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Small Cryogenic Fans
– One fan for the 10K loop, another for the 

60K loop
– Working pressure : 20 bars
– Mass flow : 0.1 to 0.5 g.s-1

– Delta P provided by the fan : up to 20 mbar
– The 10K fan has a thermal anchoring at 60K
– The critical point is the heat flow conducted

along the fan to the loop fluid (expected
<1W).

The fan "MISTRAL" : a brand new low heat input prototype designed and built by CRYOZONEThe fan "MISTRAL" : a brand new low heat input prototype designed and built by CRYOZONE
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Oscillations have to be
reduced by a factor 

1000

Damping the oscillations with a thermal mass

RoCp de l'hélium
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With its  high Cp 
Helium is a good 
candidate
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Damping ratio

Reduction of thermal oscillations amplitude
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Effect of helium

Effect of copper 
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It is expected 
from passive 
stabilizers to 
obtain a high 

damping. 
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Summary

Many technologies are now available for cryotargets
(direct or indirect drive)

Regulation within a margin of 1 mK (LHe + Ghe loop)

cold robotics with accuracy 10-15 microns,

With cryorefrigerator the margin is 20 mK.
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Laser

Primary: FLiBe
ou LiPb

Target injection
400<V<1000m/s IFE reactor

(accessible dream)

The end

Thanks for your attention

Do not ask yourselves what Hiper can
do for you, ask yourselves what you
can do for Hiper. 

JFK
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Copper and helium : a passive stabilizer

– Passive thermalizer : a cold helium volume (a few cc) connected to a ballast at 300K.
– A bulk copper part  with numerous slots is used as thermal link.
– Copper helps the stabilization at 15K or above.
– The cold volume is thermally linked to the pulse tube.

He : 3 cc

1st prototype

He : 12 cc

Annular prototype

Pulse tube

stabilizer

to the ballast
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