
Timing system: Lasers and Diagnostics

 LMJ dimensions : 300 m x 150 m x 50 m
 Operating since 2017
 24/7/365 basis availability
 ∼ 700 Equipment (Delay generators,  

Optical splitters, O-E converters)

Master clock

Passive Optical Splitter

Delay generators

LMJ timing system 
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 Jitter < 5 ps rms
 Drift < 5 ps peak-to-peak
 Precision ± 10 ps, Dynamic 100 µs/1 s
 2500 Triggers and Fiducials
 1500 Optical fibers for the timing system
 7.10-3 Equipment failure/year

Timing system architecture

176 laser beams (22 laser bundles) + PETAL

40 ps rms on target

Jitter < 5 ps rms

Drift < ± 20 ps p-p 

Electrical and optical triggers

2 classes of precision, standard and high

More than 2500 triggers and fiducial signals

Master Clock is the time reference

▬ Time data information are sent with the reference clock

Optical passive distribution network

▬ Optical fibers measured

▬ Passive optical splitters

▬ Asymmetrical network : adapt optical power to each class of 

delay generator 

Two classes of delay generator

▬ Standard precision (optical and electrical)

▬ High precision (electrical only)

Electrical and optical delayed signals

▬ Triggers and fiducials

▬ For laser beams and diagnostics

 = 1549.32 nm

12 dBm (≈ 16 mW) optical output

3 frequencies: 1 Hz, 10 Hz and 1 kHz (programmable)

3 time references: SS0 (-30 s to -2 s), SS1 (-1 s) and SS2 (0 s) 

The LMJ master clock (GFT3013), connected to a GPS/rubidium 

oscillator, converts stable 10 MHz signal to a standard optical 

frequency (155.52 MHz) within a single-mode optical fiber.

main splitter: 1 x 64 (first splitter)

standard splitter: 1 x 32

(for standard delay generator)

precise splitter: 2 x 8

(two 1 x 4 for precise delay gen.)

asymmetrical splitter: 2 x 20

(1 x 16 + 1 x 4 for both delay gen.)

Optical/Electrical Converter

single channel: COE 1 x 1

8 channels: COE 8 x 8

Single to 4 split channels: COE 1 x 4

Amplitude

Elec. 10 V ± 0.5 V

Opt. > 300 µW

Width

Elec./Opt. 1 µs ± 0.1 µs

Opt. (COE) 10 µs ± 0.5 µs

Rise Time

Elec. < 1.2 ns

Opt.  < 5 ns

Fiducials and triggers signals are generated by two different delay

generators:

▬ Standard precision delay generator (GFT1018):

̵ Electrical: 8 electrical outputs (BNC connector)

̵ Optical: 8 optical 1310 nm outputs (SC/PC)

The optical delay generator can be used in conjunction with an optical

to electrical converter.

▬ High precision delay generator (GFT1012):

̵ 2 BNC outputs (EP2V)

̵ 4 BNC outputs (EP4V)

▬ Signal specifications: Delay generator and

optical to electrical converter

Jitter (rms): Between 2 outputs / 2 delay generators

▬ Current: 4.0 ps ± 1 ps

▬ New (proto.): 4.0 ps ± 0.8 ps

Temporal drift (peak-to-peak): 1 month

▬ Current: 4.0 ps ± 1 ps

▬ New (proto): 4.0 ps ± 1 ps

1/22 Laser Bundle

LMJ timeline and requirements.

1 Hz

10 Hz

10 kHz

Single shot

Range

Standard class

Precise class

LMJ Master synchronization  room

Classes of 

performance

Precision

Delay generator

Jitter rms

Temporal Drift peak to peak

Precision Range
24 hours 7 days 1 month

Standard <100 ps <200 ps <500 ps <1 ns <±1 ns 1 s

High

Specification

Measurement

<5 ps

4 ps

<6 ps

4 ps

<10 ps

4 ps

<20 ps

4 ps

<±10 ps 100 µs

Front

Rear

SS1 SS2

Standard Precision

Supervisory system

High Precision Target 

0 s-1 s-30 s

SS2SS1SS0

-100 µs

LMJ MASTER CLOCK

Clk In       T rig In         Opt Out        Clk Out      T0

Reboot port  1 IP  xxx.xxx.xxx.xxx

Optical Splitter
2->64

Input 1                             Input 2

              1   5   10  15   20  25   30  35  40   45  50  55   60

Optical Splitter 2->20

Oup ut 1->16

      15               10                   5                 1

Outpu t 1->4

4    3      2    1

In put 1->16 In put 2->4

LMJ Standard Electric
Delay Generator

Reboot port  x IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt.
In

Dec 

in .

Clo ck 

ou t.

T0

LMJ Standard Optical
Delay Generator

Reboot port  x IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt.
In

Dec 

in .

T0

Clo ck 

ou t.

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FT

LMJ Precise
Delay Generator

Reboot port  x IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt.
In

Dec 

in .

Clo ck 

ou t.

Optical to Electrical 
Converter

       1        2                       3      4

1

PreAmplifier Module,
Source, Plasma Diagnostics, 

PETAL

Alignment, Energy, PEPC, 
Benches, Plasma and Laser 

Diagnostics,
PETAL

Plasma and Laser 
Diagnostics,

NanoJoule Active Target, 
PETAL

Optical timing fiber

Optical trigerring fiber

Electrical cable

North East Laser Bay Area

IP xxx.xxx.xxx.xxx Synchronization Main RoomIP xxx.xxx.xxx.xxx Target Chamber Area

SYN-BX-0060Masters Bench

SYN-BX-0068Main Optical Splitter Bench

SYN-BX-0052Laser Optical Laser Bench

MPA-BX-0038MPA Bench

SYN-BX-0017Optical Synchro Bench SOU-BX-0048MFT Bench

DIL-BX-0028MDA Bench

DIL-BX-0071MDC Bench (Upper QUAD)

DIL-BX-0061MDC Bench (Lower QUAD)

FT00_M01_R64_01

SYN-BX-0016Network Bench

SOU-BX-0040Oscillator Bench

 Laser

Bundle 28

Optical/Electrical Area – PI – Target Chamber

Optical/Electrical Area – North East Laser Bay Area

FD28_EO12_06_COE44_06

FT28_R04_01_EP92

FT28_R04_02_EP93

FT00_M02_R64_02

FT28_R16_09_EO21

FT28_R16_01_EO10

FT28_R16_07_EE61

FT28_R16_08_EE62

FT28_R16_06_EE60

FT28_R16_05_EE59

FT28_R64_01_R16_01

FT28_R64_23_R04_02

FD28_EO21_01_COE41_01 FD28_EO21_02_COE42_01

FD28_EO21_04_COExx_01
FD28_EO21_03_COExx_01

FD28_EO21_05_COE_01
FD28_EO21_06_COE_01

FD28_EO21_07_COE_01
FD28_EO21_08_COE_01

FD28_EO11_08_COE_01

FD28_EO11_07_COE42_01

FD28_EO12_08_COE81_01

FD28_EO12_07_COE80_01

FD28_EO12_05_COE44_05

FD28_EO12_04_COE44_04

FD28_EO12_03_COE44_03

FD28_EO12_02_COE44_02

FD28_EO11_01_COE44_01

FD28_EO11_06_COE43_06

FD28_EO11_04_COE43_04

FD28_EO11_03_COE43_03

FD28_EO11_02_COE43_02

FD28_EO12_01_COE43_01

FD28_EO11_05_COE43_05

FD28_EO10_05_COE38_01 FD28_EO10_06_COE39_01

FD28_EO10_07_COE40_01 FD28_EO10_08_COE41_01

FD28_EO10_04_COE37_01

FD28_EO10_03_COE36_01

FD28EO10_02_COE35_01

FD28_EO10_01_COE34_01

FT28_R16_04_EE58

FT28_R16_02_EO11

FT28_R16_03_EO12

FT28_R04_04_EP85

FT28_R16_10_EE70

FT28_R04_03_EP63

BRA-BX-0100Network Bench

BRA-BX-0110Network Bench
Optical/Electrical 

Converter 1-4 RACK
n°41

       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°42
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°xx
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°xx
       1        2                       3      4

1

Optical/Electrical 
Converter

DL/QH/SA/CoffretREA

1

1

Optical/Electrical 
Converter

DL/QB/SA/CoffretREA

1

1

Optical/Electrical 
Converter

DL/QH/SCF/CoffretREC

1

1

Optical/Electrical 
Converter

DL/QB/SCF/CoffretREC

1

1

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Optical Splitter 2->20
n°21

Spli tter 1->16

      15               10                   5                 1

Spli tter 1->4

4    3      2    1

Opt. In . 1->16 Opt. In . 2->4

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Optical/Electrical 
Converter 1-4 RACK

n°34
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°35
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°36
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°37
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4

n°38
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4

n°39
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4

n°40
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4

n°41
       1        2                       3      4

1

Optical/Electrical 
Converter 8-8 Rack

n°43
1     2       3       4       5      6      7      8

1     2       3       4       5      6      7      8

Optical/Electrical 
Converter 1-4 RACK

n°42
       1        2                       3      4

1
Optical/Electrical 

Converter
BE/BaieBrassageBE/

TiroirSynchro

1

1

Optical/Electrical 
Converter 8-8 Rack

n°44
1     2       3       4       5      6      7      8

1     2       3       4       5      6      7      8

Optical/Electrical 
Converter 1-4 RACK

n°80
       1        2                       3      4

1

Optical/Electrical 
Converter 1-4 RACK

n°81
       1        2                       3      4

1

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Remote Power Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

 1            5              10               15               20

Remote Power Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

 1            5              10               15               20

Optical Splitter 2->64
n°1

Opt. Input 1                      Opt. Input 2

              1   5   10  15   20  25   30  35  40   45  50  55   60

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FT

Precise Delay 
Generator

n°92

Reboot port  8 IP  xxx.xxx.xxx.xxx

             1                T0                2

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  6 IP  10.200.1xx.xx

1                                    2                               

Entrée
FT

Precise Delay 
Generator

n°93

Reboot port  6 IP  xxx.xxx.xxx.xxx

             1                T0                2

Opt. In .

Trig. in . Clo ck ou t.

Optical Delay Generator
n°21

Reboot port  4 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig in.

T0

Clo ck ou t.

Reboot port  xx IP  10.200.142.63

1                                    2                               

Entrée
FT

Precise Delay 
Generator

n°63

Reboot port  23 IP  xxx.xxx.xxx.xxx

             1                T0                2

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FT

Precise Delay 
Generator

n°85

Reboot port  7 IP  xxx.xxx.xxx.xxx

             1                T0                2

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°70

Reboot port  24 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Optical Delay Generator
n°10

Reboot port  1 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in .

T0

Clo ck ou t.

Optical Delay Generator
n°11

Reboot port  2 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in .

T0

Clo ck ou t.

Optical Delay Generator
n°12

Reboot port  3 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in .

T0

Clo ck ou t.

Electrical Delay 
Generator

n°58

Reboot port  1 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Electrical Delay 
Generator

n°59

Reboot port  2 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Electrical Delay 
Generator

n°60

Reboot port  3 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Electrical Delay 
Generator

n°61

Reboot port  4 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Electrical Delay 
Generator

n°62

Reboot port  5 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

LMJ MASTER
n°02

Clk In       T rig In         Opt Out        Clk Out      T0

Reboot port  2 IP  xxx.xxx.xxx.xxx

LMJ MASTER
n°01

Clk In       T rig In         Opt Out        Clk Out      T0

Reboot port  1 IP  xxx.xxx.xxx.xxx

IP xxx.xxx.xxx.xxx

IP xxx.xxx.xxx.xxx

SYN-BX-0050Diagnostics Optical Splitter Bench

²

IP xxx.xxx.xxx.xxxTarget Chamber Diagnostics

SYN-BX-060Masters Bench

SYN-BX-0068Main Optical Splitter Bench

FT00_M01_R64_01

Synchronization 

Main Room

FT00_M02_R64_02

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FT91_R64_46_R42_02

IP xxx.xxx.xxx.xxxTarget Chamber Diagnostics

DIP-BX-0002Synchro. North West Bench

Optical Splitter 2->64
n°1

Opt. Input 1                      Opt. Input 2

              1   5   10  15   20  25   30  35  40   45  50  55   60

Optical Splitter 2->32
n°01

Opt. Input 1                      Opt. Input 2

              1        5         10         15         20         25         30

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxpower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FT91_R42_01_EP102 FT91_R42_02_EP104

FT91_R42_03_EP106 FT91_R42_04_EP108

FT90_R32_01_EE101 FT90_R32_02_EE103

FT90_R32_04_EE107

FT90_R32_03_EE105

DIP-BX-0047Synchro. South West Bench

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FT92_R41_01_EP110 FT92_R41_02_EP112

FT92_R41_03_EP114

FT90_R32_05_EE109 FT90_R32_06_EE111

FT90_R32_07_EE113

DIP-BX-0039Synchro. South East Bench

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FT92_R42_01_EP118

FT90_R32_09_EE117

FT90_R32_12_EE123FT90_R32_11_EE121

DIP-BX-0019Synchro. North East Bench

Network Switch
24 ports

IP  xxx.xxx.xxx.xxxPower

1        2       3       4        5       6        7        8       9      10      11      12

13      14     15     16     17     18      19      20     21      22      23      24

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FT93_R41_01_EP126

FT92_R64_47_R41_01

FT92_R64_48_R42_02 FT93_R64_50_R42_02
FT93_R64_49_R41_01

FT00_R64_63_R32_01

FT92_R42_02_EP120

FT92_R42_03_EP122

Optical Splitter 2->8
n°01

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

Optical Splitter 2->8
n°02

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

Optical Splitter 2->8
n°03

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

Optical Splitter 2->8
n°07

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

Optical Splitter 2->8
n°08

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

Optical Splitter 2->8
n°09

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

FT97_R64_57_R41_01 FT97_R64_58_R42_02

FT98_R64_59_R41_01 FT98_R64_60_R42_02

FT99_R64_61_R41_01 FT99_R64_62_R42_02

Electrical Delay 
Generator

n°107

Reboot port  8 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°108

Reboot port  4 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°123

Reboot port  8 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°102

Reboot port  1 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°101

Reboot port  5 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°106

Reboot port  3 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°105

Reboot port  7 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Precise Delay 
Generator

n°104

Reboot port  2 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°103

Reboot port  6 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°110

Reboot port  1 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°109

Reboot port  4 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°114

Reboot port  8 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°113

Reboot port  7 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Precise Delay 
Generator

n°112

Reboot port  3 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°111

Reboot port  2 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°118

Reboot port  x IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°117

Reboot port  5 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°122

Reboot port  3 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°121

Reboot port  7 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°120

Reboot port  2 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°119

Reboot port  6 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.1xx.xx

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°126

Reboot port  7 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Electrical Delay 
Generator

n°125

Reboot port  6 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

LMJ MASTER
n°02

Clk In       T rig In         Opt Out        Clk Out      T0

Reboot port  2 IP  xxx.xxx.xxx.xxx

LMJ MASTER
n°01

Clk In       T rig In         Opt Out        Clk Out      T0

Reboot port  1 IP  xxx.xxx.xxx.xxx

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°145

Reboot port  1 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°146

Reboot port  4 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°147

Reboot port  5 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

DP7

Reboot port  xx IP  10.200.138.47

1                                    2                               

Precise Delay 
Generator

n°143

Reboot port  3 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°144

Reboot port  2 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

DP14

Electrical Delay 
Generator

n°127

Reboot port  1 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°128

Reboot port  2 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

FILLED BENCH

FT91_R41_02_EP145

FT94_R41_02_EP147

FT94_R41_01_EP146

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°141

Reboot port  5 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°142

Reboot port  6 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

Optical Splitter 2->8
n°05

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

DP14

FT95_R42_02_EP142

FT95_R64_53_R41_01

FT95_R64_54_R42_02

FT95_R42_01_EP141

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°140

Reboot port  1 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

FT96_R41_01_EP140

DP14

FILLED BENCH

FT94_R64_51_R41_01

FT94_R64_52_R42_02

Optical Splitter 2->8
n°04

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

FT93_R41_03_EP130

FT93_R41_04_EP132

FT90_R32_16_EE131

FT90_R32_15_EE129

FT90_R32_14_EE127
FT93_R41_02_EP128

OF available

Emplacements FO 

dispo (indicateur na)

FT92_R42_04_EP124

OF available

Optical Splitter 2->8
n°06

  Sorties Rep arti teur R 42

    04      03        02      01

  Sorties Rep arti teur R 41

    04      03        02      01

Opt. Input 1 Opt. Input 2

FT96_R64_55_R41_01 FT96_R64_56_R42_02

Remote Power Switch
8 ports

IP  xxx.xxx.xxx.xxxPower

    1         2        3         4           5         6         7        8

Electrical Delay 
Generator

n°37

Reboot port  7 IP  xxx.xxx.xxx.xxx

1     2       3       4       5      6      7      8

Opt. In .

Trig. in . Clo ck ou t.

T0

Reboot port  xx IP  10.200.138.47

1                                    2                               

Entrée
FTPrecise Delay 

Generator
n°38

Reboot port  8 IP  xxx.xxx.xxx.xxx

 1              2          T0           3               4

Opt. In .

Trig. in . Clo ck ou t.

DP11

FT90_R32_08_EE37

FT92_R41_04_EP38 (ex 116)

DP12

DP21

(non installé)

FT90_R32_10_EE119

FT95_R42_03_EP143
FT95_R42_04_EP144

Diagnostics

14 delay generators

▬ 10 standard precision

▬ 4 high precision

50 optical fibers (2 m to 300 m)

14 optical to electrical 

converters

1 passive optical splitter

…and 22 Laser bundles !

57 delay generators

▬ 21 standard precision

▬ 36 high precision

52 optical fibers (2 m to 300 m)

27 optical to electrical 

converters

10 passive optical splitter

…and increasing with each new 

diagnostic !

Measurements: Current and updated 

Timing system Equipment

Current vs updated precise delay generator

(old1,2 vs new delay generator chip3)

First measurements results on prototype delay generator

Rear

[1] Somerlinck, T.; Falgon T.; Bazoge, N.; Hocquet, S.; Monnier-Bourdin, D.; “Laser Megajoule Timing System”; TUBPR06; ICALEPCS 2019.

[2] Hocquet, S; Hours, P.; Bazoge, N., Monnier-Bourdin, D; Somerlinck, T; Falgon, T.; “Ultra-High Precision Timing System for the CEA – Laser Megajoule”; MOPHA059, ICALEPCS 2019.

[3] Badets, F.; Billiot, G.; Bouquet, S.; Spataro, A.; Fustier, A.; Lepin, F.; Caillat, B.; Magnier, C.; “A 4-channel, 7ns delay tuning range, 400 fs step, 1,8ps rms jitter Delay generator 

implemented in a 180nm CMOS technology”, TUBPR02, ICALEPCS 2019.

New master clock, new delay generators and new architecture are under development with new specifications:

Mix old and new synchronization Automatic fiber measurement (timing, attenuation…)

Higher frequencies and new time references Improved performances (jitter and drift)

Optical driver output (optional wavelength) New features (Gaussian output, variable level, auto calibration…)

And the future…
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New measurements:

▬ Temps vs jitter: 3.0 ps ± 0.2 ps (20°C - 25°C)

New measurements:

▬ Fine tune delay: ± 0.8 ps
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