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What makes a successful experiment?

Purpose

Driver i8S .

Diagnostic
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Knowledge of a real target is critical to experimental

SUCCess

Simulation Experiment

iy

Hohlraum wall @
Temperature
source
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Blueprint for a successful target acquisition

*Omega scheduling meeting (~ June) ... Next shot too early?
T-(3-6) months T-(1-3) months Shot Date
+—> +—> M
Component Fabrication
Target R&D —_ | and Metrology
Work with TFE
closely! Don't forget gas fill specs! \
Have backup plan Don’t forget assembly specs!
LRas ;a;g:;l(Type Review drawings and specs Fmgl'\':‘ S,[Se:nbly
‘ CAREFULLY! and Metrology

Inspect target!
Sign off on drawings/TRF!
Read metrology sheet!

Plan early and stay engaged throughout the target production timeline
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Engage target fabrication early

Target Fab

ineers & Scienii Fabrication

Stephens Material Science

ave Swift (LLN Chemistry
Russ Wallace (LLNL

etc ...
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“3 page” experiment request is an effective

tool in communicating the target needs

NIC Campaign: Hydroinstability Omega FY11

Campaign Name: CHaRM_11

The Nationa! lgniion Campalgn

*Purpose:
+Quantify ablator drive from shock speed determination

+Measure ablative RM growth on CH ablators at long pulse durations
+Determine effect of initial bump width on growth

*Specific Deliverable of this campaign :
+Measurement of shock speeds in CH ablator during foot

What would we do with results:

+Validate EOS models
+Design NIF foot pulse to minimize bump grq I f o
: . NIC Campaign: Hydroinstabilit Omega FY11
« Pl/Designer: E. Loomis/D. Braun paig Y y g
» Major issues: Minimize damage in PAPBL geom :
J 9 9 Campaign Name: CHaRM_11
OmeQa N charm13 & 14; shock veloci{y vé time o Gl
Summary QTFY11 | Q2FY11 | Q3FY11 |Q4FY1 Experimental Config #1 R A TN AT
Shot Opps 10 10 22
Config #1 5 5 - single 2 ns square puise
Conlfig #2 5 5 Omega “NIC Scale 0.9” halfraum 20- ‘ =
Target #1+2, CH stepped 5 - -
Type: B 5 5 target =8 -
arget #2, 2
Type: B 5 5 Z 10 1
8 - \ ]
6/4/10 -|I:|| |1/| 45 = ‘*W-‘,A.‘Wum‘,v\ : NIC Campaign: Hydroinstability Omega FY11
12— B H .
ST Fimie : 1 Campaign Name: CHaRM_11
beam \ﬂ Uy \2 1 “- o ‘a” w[ The Nationa lgnition Campaign
i ion: time (ns)
I;‘:rrir config {Ea(EL’OP: CPPsize | Pulse Special Diagnostics required: Target #1: Type c Target #10 Type B
g -=2adnostics required: - =120 pm
9C3+6C2(H7) | 15 5G4 592007 25ns Diag TIM | Priority Type Calilf 2200 ‘ m < >
VISAR/SOP | 5 |1 3 Dovd 2600 pm-diameter to
- — - fotat 2400 avoid view of high Z Au
~Could u_se_C1 also if not drlwn_g BL (see next slide) Tt 5 B 3600 ym EraEl e G
+Self-emission (SOP) should disappear upon shock Hm
breakout XRFC 1 12 3 CH sample with steps (= 20 ym height
+CH and quartz window anticipated to “blank” until Experimental set-up: One for each unigue ilumination AND Au. 25 ym wall difference). Al-coated and quartz windows
M-band drops to low level e 2y E90 on some targets
Type: (1:New diag, 2:major mod, 3: minor mod or existing)
6l4HO Target #1: Type B ‘
Target #1: Type B
~70-140 ym
—
2600 ym-diameter to
1% 3 mqu 5 ~ avoid view of high Z Au
10-15 ym |.//‘ ~ (A endwall from detector
PH in 25 thick Saran
mTa S CH sample with isolated bumps (=4 ym
H ~1mm high, 20 pm diameter)

Use vacuum NIC Scale 0.9 halfraum platform to delay Au stagnation |

6/4110
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NLUF AstroShock targets required significant R&D to

determine if we could even make the targets

foam
Clumpy ball @
ablator [ ——=
hohlraum ‘ f
First Attempts Final result
Dispersed ‘
* uniformity
» shape
Clumpy
* random
distribution
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It's now time to specify the target

Design Finalized!
We know that we can make it
— AllR&D completed
Enough time to make, nominally 3 months
— Can be longer for complex parts
All parameters specified
— Dimensions
— Materials
— Tolerances
— Metrology

T-3 months T-1 months Shot Date

A
*

Component Fabrication N

and Metrolog
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OMEGA target request process starts with the

target request form: TRF

General Atomics Target Request Form
General Assembly  Final Data Lab Coordinator Plan Summary  Feedback Help

Go To Order # | 296 Version: Original

ShotDate: 05/06/2009
Experiment Shot Name: DiagDev-Cl5=094

Help with this form

*Experiment Shot *Requesting
Hame DiagDev-Cl5-094 Laboratory LLE -
Expeg;rliaensl Fast Igniticn - *Coordinator Bonino, Mark hd
*Sub-Program NIC-Dey b4 *Shot Facility Omega hd
*Program NIC-DDI *Shot Date 05/06/2009
Total Number 5
Shote
*PI Harme Phone # E-Mail
Theobald, Welfgang » h85-273-2628 wthe@|le.rochester.edu
Stoeckl, Christian » GBR-D73-2633 cstof@lle rochester.edu

Fully Assembled Target ID

*Brief Target or Component Description Cu Cone & Shell, old name is Int-FI-02D

Note: Fields marked with * are searchable.

Attached Documanta[ Pl Attach Document I

| |F::-rmai |Drawing Humber |Descriptic-n

Gl b |
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Target request form (TRF) documents target

types, quantities, specifications

Component Type + Fab. Center Best Effort
Order @ ga ) Non-GA *  None v
General Descriptor WVWOHO
Primary Descriptor GA Order
Usage @ External ) Internal Customer #
| EditAdd || Remove || Clear Edit Area

Check here if any component requires assembly

Fab Component | General Primary Secondary Best
GA Center Type Descriptor (Descriptor Group Descriptor Due date |Qty. | Usage Effort viono GA Order | Cust. #
40 micron SCD ?;:_II'I_I&E_ Order
Galoc  |capsule CH CHsingle  |& to CPM, 2 racks||03/06/2008 [24 |internal |[None |C30272-8570 - STCEL | otatus
of 12 FI-05D Rev Specs
0
[ 40 micron SCD IDC-LLE-
. ) for TCC and el [256-Int- Order
caloc  |capsule CH CHsingle  |& or oo o% loaisr2008 |7 [External |None  |c30272-9570 |20 _°2! ||status
reference 0
20 mic: thick Cu
- ggrll';cthick Cu 04/13/200 5 El?ﬂrg'_[l}nt_ Order
GA|CPM  [[Micromachining||Cone/Shield |Cone B i 04/13/2008|[5  ||[Externall[None ||C30272.9480 Int-FIH08D [- =" ||Status
c Cone 044132008 |5 Cone & Specs
30 mic thick Cu - Shell
Cone
[ DDC 296 Order
calooc  |capsule Cryo SCO A CD shells 04116/2008/|5  |[External [None |C30272 3020 |DiagDev- DIOEl || ¢ iatus
CIS-09A Specs

2008 Laboratory for Laser Energetics
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High level scheduling completed in close partnership
with laboratory POCs, TFEs, and Pls

Shot plan/
ri cx Lab POCs

Cr

. |DopedAbl

[ ICE-VRT-07B1

Cryo
LBS NLUF AdvignCeon
[ 60TCC [405Gas| |prad-osa

GA Prod.uchon Lab POC meeting National OMEGA
meeting CCB meeting

OMEGA change control board process

- Discuss all OMEGA targets:
- Track status
* Flag and resolve issues
* Planning
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Components and targets for ICF program are

primarily made at GA and the national labs

NIF Project

LLE
Total Staff 80+ GA and subs
L A N L 15 Students/ In‘;erns
PhD 22
MS 10
BS 27
AA 27
Experience ~ 1000 person-years
: . . Peer-reviewed
publications 231 since 2000
w GA, San Diego: staff of 80+

+ ~ 15 students

Assembly is performed primarily at the laser facilities
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A variety of capabilities are needed for

fabrication of various classes of ICF targets

Precision Engineering & Diamond turning &

. design laser machining
Precision assembly —

. . e b Metrology
Various coatings -t
E’ba' )

[\
| 4k Assembly or
Capsules “Hohlraums” Aerogels Complex Planar ~ subassembly

Simpler components (e.g. simple planar foils) are simply purchased
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flavors
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Not all shells are alike (but they are all round)!

Foam capsules with Capsule and cone Inner trenched capsule for
fill tube for Foamimp DImE

,--f/—l’——h povere J\

60 um

Double Shell for

Beryllium fill tube shell

Buried doped layer

Ti
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Metrology: the final critical fabrication step

Group B Aluminum Oxide Ball Target
No. [Specification Value :zf:r'::‘c’;'ln Note
" Batch average: Measured on 2 witness pieces of foam
1|Foam Density (mg/cc) 300 30 for each batch
Z Distance from center of ball to )
drive face (um) 900 200 Measured by radiography
Distance of ball center from axis of )
foam (um) 0 500 Measured by radiography
5|Diameter of Foam Cylinder (mm) 3.9 0.2
. . Length must be >4000um, foam may have rough
6 rr::;]um Length of Foam Cylinder 5 1 6.0 5.7 5.8 5.9 5.4 0.1 edge on the end of the foam (but drive face will be
smooth)
Maximum deviation from Flatness Best effort; Measured on drive side face on a
7 <30 "
(um) sampling of targets at Alberquerque
8|Ball clump/distribution diameter (um) 1000 NA 1172 1035 1063 1062 911 903 200
10|Number of balls in clump (#) 46 5 37 46 21 34 30 43
11|Ball diameter (um) 130 NA 130 130 130 130 130 130
) Ruby (AI203 +
ball material <0.05% Cr)
Batch ID Number RF090616-A RF090616-B RF090616-C RF090616-D RF090430-B RF090430-D

Know what you are
shooting before the shot

Target destroyed

Can’t go back
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Early planning, close communication and iteration with

target fab allows fabrication of complex targets ...

Simulation

Temperature
source

AstroShock- NLUF

=70-140 pym

bumps (=4 pym )

CHaRM- LANL/LLNL

POkV X90  200pm 21/JAN/11

ABEX capsule - LANL

Rugby- LLNL/CEA

... and a successful experiment
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Quality targets for quality experiments!

Purpose
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Questions?




GA'’s major infrastructure has made it a natural
choice for development and production of targets

W

R High
TRIGA™

-

Powered
Lasers
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