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After a NIF laser shot, analysis is automatically run on data
from more than 20 target diagnostic systems
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Novel signal & image processing is needed to turn raw -

diagnostic data into the key performance metrics
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Automated diagnostic analysis is used to estimate key

performance metrics and enable NIF optimization

Key performance metrics S
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Two critical components of automated analysis are
supporting NIF operations and maintaining calibration data
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_NIF
GRH automated analysis reports gamma bang time and -

burn width with tens of ps accuracy — fielded in 2011

GRH Inverse Problems Include:

Demodulating amplitude modulated signal Deconvolved Cherenkov Peaks
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GRH data on one detector scope system showed the two

Mach Zehnders reporting conflicting peak levels
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Investigating causes of peak suppression in Mach
Zehnder (MZ) results: MZ introduction
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 MZ is used to create a continuous signal light output from a continuous
voltage input signal (usually to send down a fiber optic cable)

— Can produce continuous light signal at high speed and with
accuracy.

» To do this the MZ modulates the light intensity of a constant laser source

— Some materials can change the phase of light passing through

them based on voltage level applied to the material — LINbO3 is
often used

— Light source is split, half is phase modulated, then recombined in
order to amplitude modulate the light signal, similar to an
interferometer.



Investigating causes of peak suppression in MZ results:

Dither signal used for active bias control
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Peak suppression solution: use recorded dither signal to -

incorporate dither input correction into MZ demodulation equations

Light intensity through MZ transfer
function

Solve for voltage entering MZ,

substitute measured vars
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Majority of effort to develop dither correction solution is
deflnlng storing and querying necessary data
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NIF
Dither corrected demodulation results show the effects of

bias control dither related peak suppression
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Operational support projects account for one third of
target diagnostic analysis team milestones

List of 22 diagnostics supported with automated analyses
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Quality automated results require expected target diagnostic

data, tested analysis software, and accurate calibration data

Calibration Data

algorithms
*  Specialized
diagnostic analysis

Target Diagnostic , :
Raw Data Quality Assurance Testing:

Developer Unit Tests
Independent Unit Tests
End to End Tests

Full Suite Regression Tests
Independent System Tests

arwbdE

Calibration data omissions, formatting problems, and stale data are the leading cause of target
diagnostic analysis failures during operations. With between 500 and 5000 calibration parameters
per diagnostic, there are usually several calibration issues to follow up on every week.




Calibration data example: Dante data is recorded on

oscilloscopes that exhibit significant time-base distortion

Non-linear timebase distortion

N110429-008 TD_Xray_Timing11 \
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the data analysis.
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Formatting and naming interface documents define how
analysis software reads in the calibration data

-e-= | * Array and image data is stored in

s e | BB 2 L OO A an H5 format — this is stored

B B Merge & Center - | $ + % 3 | %0 ;9 | Conditional Format Cell | Insert Delete Format Sort & Find &
= i Merg N % *% | Formatting - as Table = Styles+ - - 2Clear  Fifer Selact+ . . .
Clipboard s Font 3 stignment g Number g sytes el diting WIthOUt Openlng in the database
H1 - & v
: ; ‘ ; ; ; : - hen analysis is
HDF File Path Datum Datum Description Datz Type Optional Default or Exampie Values Notes = an d parse d W n n y I I ru n "
1 " Sene Idimensionisi] i v - e ﬂl
2 |DATAVCALCULATEDTIME_CAL DATA, Conerled e warelom ] use calculaion coge frem i . H
- e — e Lt L T i e Scalar data is stored in a Locos
; Lowier Absolute uncertainty n the data liUst be the same size and fyps as Data:
1
4 DATAUNCLOWER . alyes (one per array element) foal[X_SZE] M Should be sDATA st each point
Upper Absolute uncertainty i the data Hust be the same size and type a8 Dats, Sta d a d spre ad S h eet fo at
DATA_UNC_UPPER float[X_SIZE] ¥ I I |
5 = values one per array.element) oatX_S2F) Should be =DATA st each peint n r r r
& DATA URITS Corrected time waveform unts Siring s
7 TITLE Corrected time waveform title string “Calibrated Time Array”
8 XAKIE X ais 2.0 sioned[ SFE] g —_— =
X_UNC.LOWER Lower Absolute uncerdanly n the x_axis Toalpx_SwE] v Must be same jante_scope_[PARxis L s
g EE‘UGSA;HG‘D:‘WW ne"age'mm ;ﬂﬂli*g he.sX. Home | Inset  Pagelayout  Formulas  Data  Review  View  Developer c@o @R
pper s0lute uncertainty in the x_axis Must be same g
10 X_UNC_UPPER values (one per aray slment] floal(X_SIZE] M sowdpe =X Al =1 ¥ @ = Geneal - [fConditional Formatting = Ge=lInsert v ¥ -
: : e alibri - =T o
11 3 LABEL X ais Iabel siring “Fime’ = - $ - % b | [ FormatasTable - 5 perete - | [
12 5 URITS X ais units siring " aripie” Pl E . . R
Did this calibration dat Fail g |BLU I <8 % ) Cell Styles - B Format | &2+ Fitter~ Select~
DATANCALCULATEDWERIFICATION CHECK Is calibration data pass or fal string "PASE" or "FALL" use verification o8 =/ ifter™ Sele
13 verification? Clipboard T Font ] Alignment x Number ] Styles Cells Editing
DATAVCALCULATEDWERFICATION: Iy RMS error found between corrected sine foat Example: 002 o - =
4 wave.and perfect sine wave.
3 ATEA TARED Label for rms_error value string “Error btw corr sing and actual” A B D E F G H 1
. Lower Absolute uncertainty n the data Tiust be the san| i:‘
Yy
5 DATA_UNC_LOWER | = Tloat ¥ chould be <pat|| 1 | TTYPE Dante_Scope_TPAR 1
DATA UNG. 0PPER . sUpPEr ABSoiuic Unceriainy n ine daia foat o Must be the sarf|| 2 | IVERSION 1.0
17 valie Should bezDalll 5
18 DATAUHiTS unts of (s error siring g
19 | DATAWAVEFORMBACKGROUND DATA Calibration background data Tioal(X_SIZE] 4 ICOMPONENTS DATA_GROUP COMPONENT KEY 1 KEY2  KEY3  KEY4
20 DATA_LABEL Calibration background labe! string “Calibration Bkgd Waveform” 5 TD_DANTE_SCOPE[1] TD|TC143-274| DANTE|SCOPE
o DATA_UNC_LOWER tﬂ‘\::f Absolute uncertainty in the data floal[X_SIZE] g::iie;:igiq 6 TD_DANTE SCOPE[2] TD|TC064-350| DANTE| SCOPE
plras 7 NNPUTS
Upper Absoiute uncertainty in the data Must be the sar]
= DATA_UNC_UPPER e ﬂualD(I_SIZE] ik be ooedll &
23 DATA_UNITS Calibration background unts, string A . 5 10UTPUTS PARAMETER VALUE DATATYPE UOM  CONTEXT
24 TLE Calibration background tile siring “fime Caibration Background = —
= CANE Griginal tirs fioalX S 10 TD_DANTE_SCOPE[1]  ALLOWED_FRAC_HI 0.004 Double AnalysisType=SYSTEM_SHOT
UM LOWER Lower Absoluie uncertainty n the x_axis foatx_SZE] v liust be same sfj| 11 TD_DANTE_SCOPE[1]  ALLOWED_FRAC_HI 0.004 Double ype=PRESHOT
26 B yalues.fane per array.glement) - should be <X Alll 12 TD_DANTE_SCOPE[1]  ALLOWED_FRAC_LOW 0.004 Double AnalysisType=SYSTEM_SHOT
X_UNC_UPPER Upper Absolul uncertainty in the x_axis fioal(X_SIZE] Y Hust be same Sl 3 1 DANTE SCOPE[1]  ALLOWED_FRAC_LOW 0.004 Dauble AnalysisType=PRESHOT
27 - values (one per array element) shoud b =X A ! -~ _FRAC_!
28 S UABED X axis label shing Tt 14 TD_DANTE_SCOPE[1]  FIDU_REGION_SYS_SHOT 3 Double SweepSpeed=20ns
29 T TS TR gﬁgﬁns X axis unite s':nntg “ns” 15 TD_DANTE_SCOPE[1]  FIDU_REGION_SYS_SHOT 6 Double SweepSpeed=50ns
30 W INSIHE | Fregquency of calibration sine wave o3 N -
ER T L sine R e 16 TD_DANTE_SCOPE[1]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=SYSTEM_SHOT
e e v L ower Absolute uncertaniy n ihe daia ot i Jiueibe e sanl| 17 TD_DANTE_SCOPE[1]  FIDU_THRESH_PEAK 0.02 Double AnalysisType=PRESHOT
32 e walie Should.be sDATH| 18 TD_DANTE_SCOPE[1]  TERMINATED_RANGE 0.008 Double AnalysisType=SYSTEM_SHOT
= DATA_UNC_UPPER S;i:r’*"s“‘”'e“"“““'"‘y in the data fioat ¥ ;‘:::E?:ig;q 19 TD_DANTE SCOPE[1]  TERMINATED_RANGE 0.008 Double AnalysisType=PRESHOT
34 DATA UHITS units of freguency data sifing Bz 20 TD_DANTE_SCOPE[1]  FIDU_INTENDED_DUR 1 Double AnalysisType=SYSTEM_SHOT
35 | DATAWWAVEFORIMMSINE_WAVE DATA Calibration sine wave data floatlX_SIZE] 21 TD_DANTE_SCOPE[1] FIDU_INTENDED_DUR 1 Double AnalysisType=PRESHOT
36 BATA UABED E::f?:;:omaﬁ;::::t‘y e string Calbration Sine Wave il 22 TD_DANTE SCOPE[1]  FIDU_THRESH_FLOOR 0.04 Double AnalysisType=SYSTEM_SHOT
" i
. DATA_UNC_LOWER | -2%¢ floal[X_SIZE] Y ttighvs PTY
- DATA_UNG_UPPER  UPPEr Absolute uncertainty in ihe data foal_SEE] Must be the sarj)| 24 TD_DANTE_SCOPE[2]  ALLOWED_FRAC_HI 0.004 Double AnalysisType=SYSTEM_SHOT
= SRR E:‘;;mn e S i Sheuld be.zDAN o5 TD_DANTE_SCOPE[2]  ALLOWED_FRAC_HI 0.004 Double AnalysisType=PRESHOT
20 FE™ Caiir el e v siring e Bl At S W 26 TD_DANTE_SCOPE[2]  ALLOWED_FRAC_LOW 0.004 Double AnalysisType=SYSTEM_SHOT
41 AKE Original tims. float Sl 27 TD_DANTE_SCOPE[2]  ALLOWED_FRAC_LOW 0.004 Double AnalysisType=PRESHOT
- X_UNC_LOWER Lu‘wer ?bsu\ute uncemev w:\me ®_axs float(X_SIZE] ¥ ’-‘;Sl;eb seme ofl 26 TO_DANTE SCOPE[2]  FIDU_REGION_S¥S_SHOT 3 Double SweepSpeed=20ns
falies (ane DeL AR SR it Al 29 T0_paNTE scopE[2]  FIDU_REGION S¥YS_SHOT 6 Double Ssweepspeed=50ns
X UNC_UPPER pper Absolute uncertainty in the x_axis floal[X_SIZE] v Must be same -
43 " values {one per array element) = shoud be =X _All| 30 TD_DANTE_SCOPE[2]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=SYSTEM_SHOT
:4 i—bﬁﬁé‘- X axis label 5:’!"9 “Time’ 31 TD_DANTE_SCOPE[2]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=PRESHOT
5 strin “ns”
T 2 s unts 4 32 TD_DANTE SCOPE[2]  TERMINATED_RANGE 0.008 Double AnalysisType=SYSTEM_SHOT
47 [MISCELLANEDUS 33 TD_DANTE SCOPE[2]  TERMINATED_RANGE 0.008 Double AnalysisType=PRESHOT
4z |ORGN ANALYSIS_DATE Dol and ine the anabyss o create fis ik string Example: "20081028160338" 34 TD_DANTE SCOPE[2]  FIDU_INTENDED_DUR 0.2 Double AnalysisType=SYSTEM_SHOT
4 4+ M| General /73 - bl T 35 TD_DANTE SCOPE[2]  FIDU_INTENDED_DUR 0.2 Double AnalysisType=PRESHOT
Reaty | I3 | [[EHE [ soc| 35 TO_DANTE SCOPE[2]  FIDU_THRESH_FLOOR 0.04 Double AnalysisType=SYSTEM_SHOT
7
W 4 | IDATA “Sheet? Sheet3 ~¥J KN [T ]
Ready | 73 | |Em@m 100% [}




Time-base calibration data is stored in Locos database
associated with oscilloscope serial number and sweep speed

I@) NIF Archive Viewer - Firefox by LLN
File Edit‘!iew History Bookmarks Tools Help
D Shared Doc...

(' & http

~NIE Archive Viewer User:  Logoft

NIF Archive ... i3

NIF Informa... | | | NIF Arch.., > NIF Informa... | | NIF Archive ... Neutron act... | f Individual_...

nifitint.lInl.gov/viewer/viewlInstalled Calibration.action c "‘l = LiNbO3 full name

MAIN CALENDAR SEARCH SUITCASE TAGS REPORTS ADMIN  HELP (Search All ~ |

Show calibration of serialized parts for diagnostic = DANTE « installed (current) =

Export (Excel) Display ( Expand | Collapse) Group Field: (MNone) ~

Location Internal Lo... = Serial Num Context = Param Name Value uom Dataset ID Dataset Type Part Description Effective Start Effective End
Scope

TC143-274-DANTE1 RACKZ507 13010147 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 53816001 Dante_Scope SCOPE,DGTZR WAVEFORM, 4.5GHZ BW, 11 BIT 2008-05-01 13:56:00 9955-01-01 al
TC143-274-DANTE1 RACK1504 13010107 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 525913058 Dante_Scope SCOPE,DGTZR WAVEFORM, 4.5GHZ BW, 11 BIT 2008-05-01 15:30:00 9955-01-01
TC143-274-DANTE1 RACK1502 1301011 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 53815348 Dante_Scope SCOPE,DGTZR WAVEFORM, 4.5GHZ BW, 11 BIT 2008-05-01 16:44:00 9955-01-01
TC143-274-DANTET RACK2508 13010148 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 53816024 Dante_Scope SCOPE,DGTZR WAVEFORM, 4. 5GHZ BW, 11 BIT 2008-05-01 22:24:00 $955-01-01 =
TC064-350-DANTE2 RACK1503 13011118 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK451T 13011125 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK3512 13011130 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01 -
TC064-350-DANTE2 RACK1502 13011128 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK3518 13011115 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK3511 13011114 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK1501 13011118 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK2508 13011124 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC064-350-DANTE2 RACK2508 13011116 AnalysisType=time{SweepSpeed=5ns. DOCUMENT_ID CL SCO0s0 5250641% Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 $955-01-01
TC084-350-DANTEZ RACK1304 1301117 AnalysisType=time|SweepSpeed=5ns | DOCUMENT_ID CL SCOs0... 52506415 Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BT 2008-06-01 14:22:00 5555-01-01
TC084-350-DANTEZ RACK3314 13011113 AnalysisType=time|SweepSpeed=5ns | DOCUMENT_ID CL SCOs0... 52506415 Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BT 2008-06-01 14:22:00 5555-01-01
TC084-350-DANTEZ RACK2509 13011128 AnalysisType=time|SweepSpeed=5ns | DOCUMENT_ID CL SCDS0... 52006419 Dante_Scope SCOPE, DGTZR, WAVEFORM, TGHZ BW,13 BT 2009-06-01 14:22:00 5995-01-01
TC084-350-DANTEZ RACK3515 13011123 AnalysisType=time|SweepSpeed=5ns | DOCUMENT_ID CL SCDS0... 52006419 Dante_Scope SCOPE, DGTZR, WAVEFORM, TGHZ BW,13 BT 2009-06-01 14:22:00 5995-01-01
TC084-350-DANTEZ RACK3513 13011127 AnalysisType=time|SweepSpeed=5ns | DOCUMENT_ID CL SCDS0... 52006419 Dante_Scope SCOPE, DGTZR, WAVEFORM, TGHZ BW,13 BT 2009-06-01 14:22:00 5995-01-01
TCO64-350-DANTEZ RACK1505 13011131 AnalysisType=time{SweepSpeed=5ns DOCUMENT_ID CL SCOS0... 52006419 Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ BW,13 BIT 2008-06-01 14:22:00 9999-01-01
TCO64-350-DANTE2  RACK2507 13011122 AnalysisType=timeiSw ns  DOCUMENTID___ Cl SCocp 52906419 Dante Scone SCOPE NGETFR WAVEFORN FGEHZ BW 13 BT 0080601 1422:00  §999.01-01
TC143-274-DANTE1 RACK1501 13010140 AnalysisType=timeiSweepSpeed=5ns | DOCUMENT. . . H . .

« 105time-b t libration files have b
TC143-274-DANTE1 RACK3516 13010142 AnalysisType=time|SweepSpeed=Sns | DOCUMENT, I e ase CO rreC IO n Ca I ra IO n I eS aVe ee n
TC143-274-DANTE1 RACK3S17T 13010132 AnalysisType=time/SweepSpeed=Sns  DOCUMENT. u pload ed to LOCOS
TC143-274-DANTE1 RACK2509 130Mm21 AnalysisType=time{SweepSpeed=5ns DOCUMENT.

TC143-274-DANTE1 RACK2512 13010112 AnalysisType=time{SweepSpeed=5ns DOCUMENT. ° The automated anaIySiS engine queries LOCOS, in thiS
TC143-274-DANTE1 RACK3515 1300117 AnalysisType=time{SweepSpeed=5ns DOCUMENT. eXampIe by Serial number and Sweep Speed’ and passes

x Find & et 4 provous & Hghightall [ Miatchcase @ Pir relevant calibration data file to analysis routines.

x




Scale of Dante calibration: two instruments with 18

detectors each adds up to > 500 calibrated elements

Target Magnets

= Grids XRD Magnets

Colllmators /

N_I_E Archive Viewer User: ligbman1 Logoff

MAIN CALENDAR SEARCH SUITCASE TAGS REPORTS ADMIN HELP =i et

Show - - Shot 1D
calibration  diagnostic - N130501-002-999

of DANTE installed forshot.. - Search
seriglized | .

power splitter (T connector) -

Filters
ray Diode (XRD)

/ !
/ Mirrors Power Supply

i1, N\ Dante time
L SRAEA AR -/fiducial ole
attenuators :m box
“Jumper” cable /

Scope

Location Internal Loc Serial Num Context Param Name Value

ATTENUATOR (211 items)

DANTE_APERTURE (36 items)

Dante_Cable (36 items)
Dante_Component_Dual_Compensation (84 items)
Dante_Scope (105 items)

Filter (75 items)

The majority of the diagnostics with automated analysis
require a similar or greater number of calibrated parts.
Many of these calibrated items need to be recalibrated on
a regular basis.

Maintenance of recalibration is a pressing issue.

Mirror (13 items)

XRD (36 items)

Liebman—IAEA TM, June 2011 18




Partnering with scientific diagnostic teams to define

calibration maintenance flow and design tools

_NIE

Responsible Scientist
(RS) Initiates Updates
New Locos prompt &
report will help ensure
that RS or Rl initiates
maintenance calibration

updates

A4

RS Oversees Re-formatting,
with Support from SAVI
Use manual copy/paste for
Scalars or individual H5s

- SAVIcan creates and use

efficient tool(s) to create bulk
H5 waveform data

\ 4

RS Oversees Uploads

with Support from SAVI
Find datasets using new
self-documenting
calibration report tool

- Submit Locos Web forms
New SAVIresource to
help

A4

RS Approves
Determines effective
dates

- Submit Locos Web form
- Send naotification

A4

RS Verifies
Rerun analysis
Use Archive Viewer to
view results & version
history

- SAVI assistance

needed when
installing new parts

Analysis (SAVI) team is instrumental in the process of maintaining calibration data
and thereby ensuring the success of target diagnostic algorithm automation and
robust accurate results.




Design of calibration report tool with recalibration
notifications, high level views, and verification tracking

1) NIF Archive Viewer - Mozilla Firefo:

lfi\e Edit View History Bookmarks Tools Help

] N]F]nfulmati‘..l:":} N]FAlchi\.reV‘..|ﬂHome-Shol... [ NIF Archiva, % | {3 MyLLNL - Fr.. | {1 LoCoS (153.0) | % Manage Versi... | % [#SANL-2260... [ W' [#55CC-9178... |  ApplyYourself |{ i MyLLNL - Fr.. | ] LTRAIN ¥ [#55CC-9176.., | ¢ [#5SCC-9178.., [

\(- ] linl.gov | https://nifit.linl.gov/viewer/viewlnstalledCalibration.action a | |.."v Google

HH_I_F_ Archive Viewer User: licbmant Logof UNGEEE
BROWSE SEARCH SUITCASE TAGS REPORTS ADMIN  HELP (Search All} l

Show calibration of serialized parts from TC007-090% ~ installed (curent) Show calibration of serialized parts from TCOO7-090% -

Export (Excel) Display { Expand | ) Group Field: Dataset Type ™ Filter On:  Current ™

Location Internal Loc Serial Num Context Param Name Value uom Dataset ID Dataset Type Effective Start Effective End Approved Comments

@ amaysis_nstmment 2tems)  Dataset definition comment  Last updated: 12/1/2011,V1.1  Latest Version: V1.1  Expected Recalibration: 12/1/2012  SAVI Verified? YES ~ Dataset Def
CAMERA_ASSEMBLY_IPAR (3 tems) Dataset definition comment Last updated: 12/1/2012, V1.1 Latest Version: V1.2 Expected Recalibration: 12/1/2013  SAVI Verified? YES Dataset Def
STREAK CAMERA_DELAY (14 tems) Dataset definition comment Last updated: 12/1/2012,V1.1 Latest Version: V1.2  Expected Recalibration: 12/1/2013  SAVI Verified? YES Dataset Def
STREAK_FIDU_DELAY_IPAR (2 ftems) Dataset definition comment  Last updated: 12/1/2012, V1.1 Latest Version: V1.1  Expected Recalibration: 12/1/2013  SAVI Verified? NO Dataset Def
TD_STREAK_CAMERA (42items)  Dataset definition comment  Last updated: 12/1/2012,V1.1 Latest Version: V1.2 Expected Recalibration: 12/1/2013  SAVI Verified? YES Dattaset Def

New description field
for dataset types Expected Recalibration Dates: Verification
- * Notify RS by email as date tracking of RS
approaches reruns — Use
e Ask RS to confirm calibration automated

(@) NIF Archive Viewer - Firefox by LLNL

File Edit View History Bookmarks Tools Help

&4 lhi\.re | x’ SAVI523 - .. | " LoCoS- CD... | [ NIFInforma.., | | | NIF Arch.. x | {} Meutron act... | 7 Individd %0 qp 57

(' & https://nifitlinl.gov/viewer/viewlnstalledCalibration.action c '-']" LiNBO3 full name 2 | i .« fe
uery to track
T s up to date for specific query

datasets & locations analysis runs
* Provide ‘snooze’ button or
recalibration update tool

MAIN CALENDAR  SEARCH SUITCASE TAGS REPORTS ADMIN [SISN0 (Search All) l

Show calibration of serialized pars for location(s) - TCO07-090% ~ installed (current) «

Export (Excel) Display ( Expand | Collapse) Group Field: Dataset Type -

Location Internal Loc Serial Num Context Param Name Value

LWFIDU (10 items)

B Analysis_Instrument (2 items) Cu rrent

CAMERA_ASSEMBLY_IPAR (3 items) . .

STREAK_CAMERA_DELAY (14 items) ca I I b ration
STREAK_FIDU_DELAY_IPAR (2 items) re po rt tOOI
TD_STREAK_CAMERA (42 items)

< I *
x Find: gud § Next £ Previous & Highlightall [F] Match case

iE




Supporting operations, calibration, quality assurance and NIF
new analysis automation are the foundation for successful :
automated target diagnostic analysis

Key performance metrics : i
Dante analysis /
o Tem perature: estimates radiation //‘ \\
j t t / ——
. Hot spot temperature - = e 1

. Hohlraum radiation temperature

nTOF analysis reports
hot spot temp, neutron

. Density — areal density of hot spot yield and density .
metrics Iy Gamma yield

; - . . i depends on
. Yield of fusion reaction— total production of neutrons or gammas A\ iy

\ : . '}'.'.' l'.ll'\}"' GRH analysis |
\‘ \ N - /) m\% |

|
001 |

"\ D
‘ DISC uses

Shape metrics rely on GXD,
camera - L -
Ariane, NIS timing and image
corrected
) analyses
images

*  Velocity — measure of capsule radius over time

. Shape — symmetry of the implosion

e Timing
. Shock timing
. Bang time — time of peak fusion reaction

VISAR interferometry analysis enables shock
timing

. Preheat of the ablator
SPBT & GRH

analyses report bang
time

9
9
3999
o
9

FFLEX analysis
reports hot electrons &
preheat

Support ~ Support ;__ Assurance utomation

Automating new
diagnostics and furthering
existing

for changes & off-normal == Creation design & = Unit and integrated
shot data maintenance tools testing







NIF GRH has a negative VO with a positive going pulse, so we need to
change signs from the positive baseline with positive going pulse

| (2, ) mv. || o lout
Iout (t) _ _Maxin 1+sin pmt + ﬂblas
2 pmt Vbias
| max/2
O'I'his Is the layout for the original equation. Note
B . than when lout > Imax/2 then the asin argument is
ju rpositive.
V (t) — met sint IOL(t)_l _% Vdig = Iout o IMaxln
pmt Vs
T IMaxln/ Vbias
i 2 | —
—1
Oshot __ MaxIn _ Oshot
Vdig - I Maxin — _2Vdig
o)
V V4 V . 2\/ Oshot AV
V() = —P™ | gin Y| et g | 72 Vhias V di
pmt \*/ Oshot - | |t Tt g
— V
T dig bias \
VO dig
Here is our signal example layout. Note than when
V Vs V V Oshot
. i . i Vdig above VO0dig the asin argument should be
Vo (1) = =2 sin ™| — 32— +1 |—sin ™| —2—+1 v J J
_V .ShOt _V 0.@Q_
T dig Dig

positive.
\The same logic results in this Phase Err eg
V Oshot

V T t Vd' S'ShOt V i
Vo (t)=—"sin™ Y __ 41 |-sin” < +1 _ Vhias ajn-1| Y Digy
pmt ( ) T abs (V[())é@ Q_ abs (Vé)i;@Q, AVbiaS = 73"\ W +1

Digdc
Where Vdig and VOshotDig are negative



NIF GRH AC coupled MZ equations:

[ AV () ZAV . ( 7AV,.
O@Q_ mt ias ias
Voig.. (1) =Vpig., ac,dclsm( Vp” + V”b J_sm(_\/”b ﬂ

pmt bias bias .

) Use this from DC channel:
where ¢, = splitter ratio (~1) v \/ Oshot
transmission thru bias tee (~.97) AV, = bias i L DggécQ 41

Yy - Diggc _

NIF GRH AC channel Inverted equations:

I | VDig ac (t) : ﬁAVbias ﬁAVblas
SIN 000 4+ SIN — —
C.,.. Vo = V.’ V

ac/dc ¥ Digy, bias bias

Vi _ _ . V O.shot V O.shot
(t) = Vi sin? Vioig,, (1) — baseline + Pl9c___ 1 1| |-sin™ Poc 41
Pmt 0@Q_ 0@Q_ 0@Q_
Cac/dcabS(VDigdc abS(VDigDC abS(VDigDc

With a little algebra this does simplify to the eq Kirk suggested:

7Z'

Vo () = Vi

. hot
VZ | | Vo, (t)—baseline +c Dot Labs(Va2e)) | . Ve
Vom (8) = Yom sm{ - ac/de _ Digy, Digge /| _ it e )+1

0@Q.
Cac/dc abS (VDig de )

Where V0OshotDigDC is negative



Example (J. Liebman):

MZ d mod Lh dih t (VO_ut Q = 7209) bl ck, ariginal demad (V0_shotave = —.198) in red
° 0@ AN R CeT T " 100*(néw_Tesult’- orig_result)/orig_Tesult]
| VEe —_0.209v
Yac
10 OShOt -40
VOt 0,198V
19dc

-445

w
m
=Y
N
>
=
“
e}
=3
ol
)
=
%
o
=
N
o
=3
o
o

.
=
o
=
w
o
=

T T T
| | |
m
o =
T T
[
=
X
o
X
3
% 1 | | 1 1 | | ‘ 1 1 | | ‘ | | |

h
ﬂAVbias i1 Eg)izdit .
¢=—-"==sin""| =t —1|=-52.66mrad Expected error:
Vbias VDig © 0% ‘
7 -1% - .
Vactual t) = met = -1 VDig (t) 1 0.05266
(1) = sin 0 —¢ 2 5o
pmt JC V @Q © 2% -
Dig,, 2
Q
2 -3% -
7T (L]
V apparent (t) — met Sin—l VDig (t) . z .
pmt T vV Oshot £'4A’ T
Dig,
-5% -
-6%

10 15

Good agreement! —» Proceed with implementat?on Vpmt (V)
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