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Laser Mega joule: What is LMJ?
LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

LMJ offers unique capabilities to study High Energy Density Physics and Basic Science (equation
of State, atomic data, nuclear data ..)

A large panel of experiments will be done:
Temperatures: 100 eV up to 100 keV
Pressures: several thousands of Mbars
Ignition is the most exciting challenge

LMJ

A fundamental key in 
CEA’s Simulation 

Program

An instrument for 
Astrophysics and 

Fundamental Research

One step forward a new 
kind of energy source,  

Inertial Fusion
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Laser Mega joule: A large-scale project

Building
300 meters (~984 feet) long; 

100 meters (~328 feet) wide; 

50 meters (~164 feet) high

140,000 m² of floor space

4 Laser bays
22 bundles of 8 beams (176 beams)

10,000 optical devices

10,000 motors

2,000 cameras 

2 metric tons of single crystals

300 metric tons of glass

Experiment Room 
 60 m (~197 feet) / 50 m (~164 feet) High

Experiment Chamber  10 m (~33 feet) 
Target  2mm

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target positionner
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Laser Mega joule:  What is a Target Diagnostic? (1/2)

Cavity Physics
X-ray Conversion
Radiative temperature 
…

Capsule physics
Shocks chronometry
Hydrodynamic instabilities 
Implosion symmetry

Laser/Plasma Interaction
Backscattering
Laser propagation
Laser entrance hole

Core implosion
Density measurement
Hot spot shape and diameter
Velocity

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion
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Laser Mega joule:  What is a Target Diagnostic? (2/2)

Target Diagnostics are classified in 5 families :

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

X-ray Target Diagnostic
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Laser Mega joule:  What is a Target Diagnostic? (2/2)

TD7 

SESAME

TD3

TD1

SPECTIX

TD11

TD7 
(ETAL)

TD4
(DMX)

TD8 
(REDD)

TD14

TD14

TD14

Target Diagnostics are classified in 5 families :

Insertable TD

Specific mechanical TD

Visible /UV TD

Neutronics TD

PETAL+  TD * 

* PETAL uses one beam on LMJ and is a high energy multi-PetaWatt laser who
needs specifics target diagnostics

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

X-ray Target Diagnostic

30 TD in LMJ
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TD - Command-Control Architecture

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

L1 SubSystem Control

L0 Equipment Control

L3 Facility Planning and Operations

L2 System Supervisory
ADM

GTIRPARCGMAO

SVP GCI

Installation network

* IQT: Integration and qualification Tool
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L1 SubSystem Control

L0 Equipment Control

L3 Facility Planning and Operations

L2 System Supervisory
ADM

GTIRPARCGMAO

SVP GCI

Tango

Database

Installation network

Bus tango

TD1 L0
IQT

Interfacing Devices

Driver Devices

TDi L0
IQT

Interfacing Devices

Driver Devices

Alignment

Driver Devices

* IQT: Integration and qualification Tool Shared Reference 
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Panorama
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Panorama
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TD - Command-Control Architecture

Log and 

Local GCI 

Database

Panorama application 
servers 

Panorama application 

servers 

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Pano/tango driverOperational GUI
Panorama

Maintenance GUI
Panorama
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Target Diagnostics Life Cycle
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Target Diagnostic Integration

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

New Target Diagnostic in LMJ 
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Layer 0
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Target Diagnostic Integration
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New Target Diagnostic in LMJ 

TD

Devices
ConfigDevices

Drivers

Interfacing
Devices New TD in 

tango Database

New L0 CC

IQT
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The rules

• Integrate each new TD

• Using TD in exploitation

• With less impact 

New GUI in the L1 Application

New configuration in 
configuration application

New Implementation in 
application server

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration
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The rules

• Integrate each new TD

• Using TD in exploitation

• With less impact 

New GUI in the L1 Application

New configuration in 
configuration application

New Implementation in 
application server

Design Rules

 Code Sharing

 Standardization

 TD independence

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration
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Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion
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Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion
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Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion
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LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 
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TD Supervision base

• Enumerates types
• Proxy 
• Data Structure 
• …

14

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 
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TD Supervision base

• Enumerates types
• Proxy 
• Data Structure 
• …

14

TD Equipment Store

equipments
• Functions
• Parameters
• Tango interface 

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 
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TD Supervision base

• Enumerates types
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• …

14

TD Equipment Store

equipments
• Functions
• Parameters
• Tango interface 

TD Specific Applications

TD common
Tree

TD 1 TD 2

TD XX

LMJ/TD C/C Architecture TD Life Cycle TD Integration TD Shot Sequence Conclusion

Target Diagnostic Integration: Target Diagnostic Supervision Editor (TDSE) 
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New TD implementation

15

TD template

TDSE: Generation
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New TD implementation

15

New TD3  application

TD template

Create skeleton
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