DE LA RECHERCHE A L'INDUSTRIE D IVIX- DANT E COI | abo rati O n :

- DMX on LMJ latest results
C@ - DMX-Dante Au M -band flat & sharp
broadband channel update

E— - SNL/LLNL fast h-CMOS gated
Imaging for DMX
(wish can become true?)
J.L. BOURGADE & B. VILLETTE

(+ P. TROUSSEL and ML fab. & test teams)

3'd LMJ-NIF diagnostic collaboration
workshop

@ LLE, Rochester, USA
June 29t & 30t 2016

www.cea.fr




~~~~~~~~~~~~~~~ DMX - LMJ : now commissioned
on LMJ campaign shots (since 04/2016)

Spectialrange 50 eV - 20 7
Resolving power: E/ AE -5

Temporal resolution. 1Ls
0 ps/laser pulse

PXt . broadband X-ray power

- thermal BB (100 eV — 2 keV) under development

- Flat & sharp Gold M-band channel
(2 — 4 keV & 4-6 keV) (NIF interested)
- Flat response diode (Au/Au) NEW

T —

ITEIVILR: ~L6EH wg;all:)ger NEW
- SXMt . Streaked Transmission

Spatial resolution: 50-100 pm :
Grating Spectrometer

- NEW fil’St ima €s Spectral range: 100 eV — 1500 eV
of LMJ-LEH Resolving power: E/ AE ~100

. Temporal resolution: 30 ps (streak)
M Fiducial accuracy: = 100 ps

by NNSA - First time integrated and

h-CMOS gated CCD time resolved spectra
measured on LMJ

\ L -
],

DMX on LMJ (Sept.15)
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DMX - LMJ : PXt broadband
NEW results

Absolutely callbrat o
Spectral range. 50 eV — 20 ¥

Resolving power: E/ AE -5
Temporal resolution: 10488

PXt : broadband X-ray power

spool
1- Flat & sharp Gold M-band channel
(2 — 4 keV) (NIF interested) _ Flat response channel (Au/Au)

2- flat & sharp channel 4-6 keV (now e 2.2 keV

available on LMJ e
3- thermal BB (100 eV — 2.2 keV) —
Au flat response diode (NEW) o
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Combination of structured Au Filter / Au PK
filters (Luxel): Au layer deposited on 1000 A thick po
19/20 of the surface w/ Au thickness of 3500 A,

1/20 of the surface w/ Au thickness of 450 A

Au filter Transmission
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XR diode - Au Pk response
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FLAT RESPONSE DIODE RESULTS ON LMJ

We perform a comparison in time of the timed signals measured from:

- Standard x-ray response of DMX broadband channels (/// to Tr)

- this new flat response diode converted into Tr (/// to oT#)
Hohlraum w/ Shield
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DMX Central Channels:

NEW: SXMt (spectrométre X-mous résolu en temps)

Detection plane

Grating Oth order (PK'or MCP)
plane, block 1
i

= L
Plasma = e | it -| Dispersion
Etendue : § Rcsaiy . el 5.1-d sin« plane
Paé; -d i
! Ou\lreﬁure b= 5 : -: X -
11 m S“t 100 l.lm 11 m : Streak entrance slit 15 mm
SXMt (Time resolved Soft X-ray Spectrometer) : Gratings: Heidenhain (2000l/mm)

- transmission grating (E/ AE ~100) . .
- X-ray CCD (adjustment) or streak tube (temporal re  solution) or X OPUCS gratlngs (5000|/mm)

No longer available
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CQa SXM : time integrated & time resolved spectra

masure SXM w/ XR CCD w/ streak camera \
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COLLABORATION
STATUS ON A FLAT &
SHARP LMJ/NIF
AU M-BAND CHANNEL
(FOR DANTE)



Flat & sharp broadband channel:

—developped for Omega & LMJ - NIF interested for DANTE

Goal : X-ray emission measurement into some spectra | broad bands
first priority for DMX: Gold M -band (2 keV — 4 keV)

- further developments
- BB thermal emission (0,1 — 2keV))

Wish =» constant spectral response channel within the spect ral band
=» negligible contribution otherwise

=» narrower band (1 keV instead of 2 keV - Alastair’s wis h during last VTC)

Available technologies developed @ CEA:
- super mirrors (MLM) — fabrication needed — (P. Trous  sel presentation)
- hardware same as LMJ channel (last VTC & workshop)
LMJ channel (installed in march 2016 not yet activa  ted)

CAD drawings
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VIRGIL — SCHNEIDER

(EXTRACTED FROM JOHN MOODY PRESENTATION
— WORKSHOP @ CEA/DIF 5/29/2016)

N151116-003-999
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Better understanding by
Forest of lines (5->3, 6-3) CEA of Alastair’s wish
Can give <Z> > Te ?? (VTC) to get two narrower
broadband channels
(2- 3 keV and 3-4 kev)
. .2. e ,3, — .,.4 i 5 e instead of only one
@ 2-4 keV

X—roy enerqgy {eV)

This is not surprising -- DANTE cannot do good job on

spectra; GOAL is to use VIRGIL spectra to correct
DANTE
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Flat & sharp broadband channel:

LMJ channel developed by CEA
Slits / knife

XRD
(CEA fabrication)
Can be exchanged to

MLM LLNL's Dante XRD
(CEA fabrication)
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CONCLUSIONS : FLAT & SHARP

- CHANNEL FOR DANTE

* This channel can be easily build w/ NIF requirements.

» Some delay needed for the ML fabrication especially if
narrower band are wished by LLNL/NIF team.

» CEA fabrication is ready to be launched for a “standard”
channel (2-4 keV) for its own LMJ needs.

» Cost share?

e NIF & CEA have to determine which solution is the best for it:
» The same fixture as LMJ (now available)

o Accurate enough alignment on NIF Dante port must be taken into
account by LLNL/NIF team.
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COLLABORATION ON A
H-CMOS FRAMING
CAMERA FOR THE DMX
CENTRAL IMAGING
CHANNEL



DMX Central LEH Imaging Channel:

— ITELt (Imagerie Trou Entrée Laser résolue en temps )
Goal : measure the closure effect on the LEH (TELi n French) in time.

Constraint: compatible of DMX harware =» tradeoff mandatory (spatial & temporal resolution, FOV, ...)
- Pinhole imaging: pinhole can only installed on the first collimator ~ (maintenances issues)
= MR ~6

=» spatial resolution 50 — 100 um (pinhole 50 pum)
=» temporal resolution: 100 ps to 500 ps or more dependi ng of the detector used

- detector:
- X-ray CID time integrated (images already obtained on LMJ — next slide)
- photodiode linear array spatial 1D + temporal resolu tion. (available but not vet installed) X
<€
- streak :
t
Soon CY16 hohlraum

-large area framing camera 2D image at one time Or multiple snap shot (collaboration wished)
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Cea DMX on LMJ: LEH imaging (time integrated)

LEH dia. 1.4 mm view @ 62 °
Standard LMJ Hohlraum

mesurelTELtw/CID \ mesurelTELtw/CID \ GesurelTELtw/ClD \

Bump
on CH
ablator
(D.D.)

) @ 5/ & 4

. .. Laser pointing / alignment accuracy checking target

s B

LEH dia. 1.5 mm view @ 74 ° Direct drive on a foil

\

CID image pointing target

- ', < Pinhole 50 pm
" v'\ Filter 6 um My
®100 pm|
LMJ pointing target
(Green arrow length = 850 pm)

CEA/DAM/DIF -JL BOURGADE & B. VILLETTE- LMJ-NIF diagnostics collaboration workshop @ LLE| 6/29&30/2016 | PAGE 15



DMX Central Channel LEH Imaging
— can be as fruitful for DMX as G -LEH for Dante ?

Adding time resolution on NIF SXI seems fruitful

A SNL CMOS based G-LEH Imager was successfully
implemented and recorded time-resolved images on NIF

DE LA RECHERCHE A L'INDUSTRIE

Gated LEH: Frame #2

Gated LEH: Frame #1

T:2 -4ns LEH— 2.40 mm

Time integrated

Chen, Palmer & GLEH team

NIF Hohlraum

THRE St p e

Images LEH at 19°

G-LEH enables studies of cross
beam energy transfer, LEH
dynamics and instability as a
function of time.

. ' Au ] GLEH takes a movie
Gold bubble ! with multiple shots:
From outer beams J shown are four images

from two shots

Source: Chen & Moody

Schneider and Milovich
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CONCLUSIONS: DMX LEH IMAGING

- CENTRAL CHANNEL

 LEH Time resolved imaging are a common wish for NIF & LMJ:

» Recent time resolved images on NIF Hohlraum’s
LEH on SXI seems fruitful.

e H-CMOS new detector used now on NIF seems the best candidate
for LMJ DMX LEH central channel imaging

» External export clearance must be fulfilled by US
authorities?

» Other export channel is possible...
» When? & which cost?
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DE LA RECHERCHE A L'INDUSTRIE

cea

BACKUP SLIDES
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LES VOIES X LARGE BANDE : OMEGA 2012

C2A L'AVANCEE PERMISE PAR UN MIROIR MC APERIODIQUE

voie a reponse « p|ate » et bord raide REVIEW OF SCIENTIFIC INSTRUMENTS 85, 013503 (2014)

SPEeCIral responsIvIty (AVY)

Réponse voie « classique » DMX Reflection sur un miroir \Voie & réponse spectrale plate
(filtreTi + XRD:Al) multicouche apériodique a et bords “francs”
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A 2011 .
A 2 A — Testé sur Omega
\ )\2 3 depws 2013
e 06| 99 ‘ 3 . '“‘ C ap —
| Substrat L - 7 .
_ Miroir apériodique: -+« = w» = Prototype fabriqué pour le LMJ
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Main goal: limit the FOV (umbra & penumbral) and ch  annels cross talk

Transfer spool (allows collimator exchange w/ radioactive

front Collimator waste confinement).
=>» Access to the X/Y adjustments screws

jar(ijliugftstzlgrmgr(]::?n”ge(;(gzi'on E .mlddle Collimator =» Changing FoV (Umbra adjustable from 0O 2to O 5 mm)
: : quipped w/ permanents magnet for = Exchanging the pinholes

(depend on DMX orientation charged particle deviation. gngtep

polar/equatorial). = Limit damages to the filters -
- Holder for the imaging pinholes = Limit spurious signal on the detectors

1%
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DMX Central Channels:

3/3:ITELt (Imagerie Trou Entrée Laser résolue en temps

Delivered for assembling & testing beginning 2015 Gratings for spectroscopy
Delivered for installation on LMJ middle 2015 Streak nose : :

Filter holder for
central imager

5

DMX channels (filter 4
holder & mirror box)

Detector set
Streak + CCD linear array

Extracted from 3/30/2011 J.L. BOURGADE Dante companion diagnostic brain-storming meeting @ LLNL - brief introduction
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C22 DANTE CENTRAL CHANNEL IMAGING (CCl)

first design / prototype only, not installed on NIF
Source : John Celeste

Dante CCI scheduled to be ready for experimental wsby September 2004

2. cm Scaling: Py = 36X Poega
Collimators

Central channe\ Filters and

w 100 pm Grids 18 channels

Imaging Pin éles .
7 /ﬁ Mirrors Diodes

T

PCD

Qlo 100 ns Gated

MCP/CCD Detector

/W
Target chamber
Gate valve
Gimbal

Collimator #1

UL Collimator #2

system

Imaging
- - - - .Camera . - . .
Extracted from 3/30/2011 J.L. BOURGADE Dante companion diagnostic brain-storming meeting @ LLNL - brief introduction
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