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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
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Two critical components of automated analysis are

supporting NIF operations and maintaining calibration data
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GRH diagnostic hardware overview — detecting low levels
of high energy Gamma rays with high dynamic range

Signal is split and sent into two
Mach-Zehnders for transmission
over long fiber optic cables
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GRH automated analysis reports gamma bang time and

burn width with tens of ps accuracy - fielded in 2011

GRH Inverse Problems Include:
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GRH multi-channel data is stitched together to provide
one high dynamic range and low noise signal
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Stitching algorithm contributed to excellent N101212-001-999 bang
time results with an estimated accuracy of + 30 ps.
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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
defining, storing and querying necessary data
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Dither corrected demodulation results show the effects of

bias control dither related peak suppression

Bias point control dither

manifests as a scaling factor
that disproportionately effects
the most relevant data points
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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

N

uuuuu

» 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

abhwN~

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.
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Calibration data example: Dante data is recorded on

oscilloscopes that exhibit significant time-base distortion

Non-linear timebase distortion
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Time-base calibration data is measured and analyzed in

order to correct for the non-linear time base distortion
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Formatting and naming interface documents define how
analysis software reads in the calibration data

» Array and image data is stored in
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ilipper Absolut= uncerianty in the deta ¢ ) R Wus! be the sar) :
T H | H Y
2 o '\'u'_‘,c‘UWER vaug. foax_SeE ¢ showig bexnall 8
BB e OATA_UNITS Calbration background uni 3 louTPUTS PARAMETER VALUE DATATYPEUOM  CONTEXT
i; 7 10 TD_DANTE_SCOPE[1]  ALLOWED_FRAC_HI 0.004 Double AnalysisType=SYSTEM_SHOT
Lower Absoute uncertarty n the x_axis ma sz L v Wust be same s 11 TD_DANTE_SCOPE[1]  ALLOWED_FRAC_HI 0.004 Double AnalysisType=PRESHOT
values (one pec atay Skment. o i shoutte.oX Al 12 TD_DANTE SCOPE[1]  ALLOWED_FRAC LOW 0.004 Double AnalysisType=SYSTEM_SHOT
Upper Absolute uncertanty in the x_axis H st be same 3| -
values. one per amsy sleman) Talx SZE Y cnouis be o ) 13 TO_DANTE SCOPEIL]  ALLOWED_FRAC LOW 0.004 Double AnalysisType=PRESHOT
% s nne, 14 TD_DANTE_SCOPE[1]  FIDU_REGION_SYS_SHOT 3 Double Sweepspeed=20ns
) X s unts 15 TD_DANTE SCOPE[1]  FIDU_REGION_SYS_SHOT 6 Double SweepSpeed=Sons
/AVEF ORINSINE FREGUENCY Frequency of colbmatonsnewave M08 L] 16 TD_DANTE_SCOPE[1]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=SYSTEM_SHOT
o L ower Absokie uncerisily # ihe dais P — Visite el 17 TD_DANTE SCOPE(1]  FIDU_THRESH_PEAK 0.02 Double AnalysisType=PRESHOT
32 T e ; i isnoud.be<DAT 18 TD_DANTE SCOPE[1]  TERMINATED RANGE 0.008 Double AnalysisType=SYSTEM_SHOT =
. {DATA_UNC_UPPER ‘3:‘{;’;' Absolute uncerlainty in the data :;;L;’;:‘f;;; 19 TD_DANTE_SCOPE[1]  TERMINATED_RANGE 0.008 Double AnalysIsType=PRESHOT
e YO i 02081 ) 10 DANTE SCOPELL]  FIDU INTENDED DUR 1 Double AnalyssType=SYSTEM SHOT
35 [DATAWAVEF ORINSINE_V/AVE, : ) Calbration 2ine, wave ds1a Toaux_seE_ 21 TD_DANTE_SCOPE[L]  FIDU_INTENDED_DUR 1 Double AnalysisType=PRESHOT
TOATA TABEL ¢ :ss::‘: w.w:b:ﬂly p =g H ... Calbraton Sine Wave? T 22 TD_DANTE_SCOPE[1]  FIDU_THRESH_FLOOR 0.04 Double AnalysisType=SYSTEM_SHOT
H 2 CAMEL ower e uncertanty n the data H ust be the san
27 {DATA_UNC_LOWER % ae foax szE Y ishouid be DATY 2
- {DATA_UNC_UPPER Upper Absolute uncertanty in the dota foatX_SZE] iMustbe the sanfl 24 TD_DANTE_SCOPE[2] ALLOWED_FRAC_HI 0.004 Double Analys|sType=SYSTEM_SHOT
S [ l: Shouid be >DATE 95 TD_DANTE SCOPE[2]  ALLOWED FRAC HI 0.004 Double AnalysisType=PRESHOT
© 26 TD_DANTE_SCOPE[2]  ALLOWED_FRAC_LOW 0.004 Double AnalysisType=SYSTEM_SHOT
. Ongi i 27 TD_DANTE SCOPE[2]  ALLOWED_FRAC_LOW 0.004 Double AnalysisType=PRESHOT
o Low ar Abacts Uncartarty 1 tha X_exis ilfusi ba came off 08 TD_DANTE SCOPE[2]  FIDU_REGION_SYS_SHOT 3 Double SweepSpeed=20ns
values (one per aray slement) H H should be <X v
T A R s a2 29 TD_DANTE SCOPE[2]  FIDU_REGION_S¥5_SHOT 6 Double Swespspeed=50ns
43 values (one per amay slemeani] i el H shoud be >X_All 30 TD_DANTE SCOPE[2]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=SYSTEM_SHOT
L OO PUOP OO 41 < SO Xaxssbel sing il 31 TO_DANTE_SCOPE[2]  FIDU_THRESH_PEAK 0.01 Double AnalysisType=PRESHOT
:2 = - 2nxsurts - i) - 32 TD_DANTE SCOPE[2)  TERMINATED_RANGE 0.008 Double AnalysisType=SYSTEM_SHOT
47 USCELLANEDUS ! : ! 33 TD_DANTE SCOPE[2]  TERMINATED RANGE 0.008 Double AnalysisType=PRESHOT
o OB JANALYSS DATE Dot nditme he onalyse o creats s ie | sy i Exarp. ~20031026160335" 34 TD_DANTE_SCOPE[2]  FIDU_INTENDED_DUR 0.2 Double AnalysisType=SYSTEM_SHOT
i 4 » W| General /%J oo ki : = 35 TD_DANTE SCOPE[2]  FIDU_INTENDED_DUR 0.2 Double AnalysisType=PRESHOT
Ready | 73 | EEEED 13 TD_DANTE_SCOPE[2]  FIDU_THRESH_FLOOR 0.04 Double AnalysisType=SYSTEM_SHOT
W« ¥ ¥ IDATA . Sheet? “Sheat3 93 [« 1]
Ready | 2 0|00 A 100%




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

(@) NIF Archive Viewer - Firefox by

-

File Edit View History Bookmarks Tools Help
" | Shared Doc..

€ | & hitos/nifibntlinlgov/viewer/vielnstalledCalibration action

~NIE  Archive Viewer User:  Logoff
MAIN CALENDAR SEARCH SUITCASE TAGS REPORTS ADMIN HELP (Search All) v l
Show calibration of serialized pans for - diagnostic v DANTE v installed (current) v | Search

Export (Excel) Display (Exand | Collapse) Group Field: [Nong) ~

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

Scope
TC142-274-DANTEN RACK2S07 12010147 AnalysisType-timeiSweepSpecd-5ns - DOCUNENT_ID CL SCDS0... £3€16001 Dante_Scope SCOPE DCTZR WAVEFORNM, 4.5CHZ BN, 11 BIT 2009-05-0113:56:00 9993-01-01 -
TC143-274-DANTE1 RACK1S04 13010107 AnslysiaType-tmelSweepSpasd-Sne DOCUNENT_ID CL SCD50... £2013058 Dante_Scope SCOPE DGTZR WAVEFORM,4.5GHZ B, 11 BIT 2009-05-0115:30:00 9999-01-01
TC143-274-DANTE1 RACK1802 13010111 AnslysisType=timelSweepSpead=5ns  DOCUNENT_ID CL SCD50... £3815348 Dante_Scope SCOPE DGTZR WAVEFORM, 4. SGHZ BN, 11 BIT 2009-05-01 16:44:00 9999.01-01
TC143-274-DANTET RACK2S08 13010148 AnslysisType=tme/SweepSpead=5ns DOCUNENT_ID CL_ScD50 £3816024 Dante_Scope SCOPE DGTZR, WAVEFORM 4 SGHZ 8IX,11 BIT 2009-05-01 22:24:00 9999.01-01 =
TC064-350-0ANTEZ RACK1S03 1301118 AnglysisType=timeiSweenSpead=5ns DOCUNENT_ID CL_SCDS 52906419 Dante_Scope SCOPE, DGTZR WAVEFORM, 7GHZ 8W,13 BIT 2009-05-01 1422:00 9993-01-01
TCO54-350-DANTEZ RACK4S17 13011125 AnalysisType=tingiSweepSpeed=5ns ' DOCUNENT_ID 2L _SCDS0 529068419 Dante_Scope SCOPE, DGTZR WAVEFORM, 7GHZ 8,13 BIT 2009-05-011422:00 9933-01-01
TC084-350-DANTE2 RACK3S12 13011130 AnalysisType=timeiSweepSpeed=5ns - DOCUNENT_ID CL SCD50... 52908419 Danie_Scope SCOPE, DGTZR WAVEFORM, 7GHZ B, 13 BIT 2009-08-01 142200 9393-01-01 —
TC064-250-DANTE2 RACK1S02 13011129 AnalysisType-timeiSweepSpeed-5ns - DOCUNENT_ID CL SCD50... £2806419 Dante_Scope SCOPE, DGTZR WAVEFORM, 7CHZ B, 13 BIT 2009-05-011422:00 9993-01-01
TCO064-350-DANTE2 RACK3S16 13011118 AnslysisType-timeiSweepSpasd-Sne  DOCUNENT_ID CL SCDS0... £2006419 Dante_Scope SCOPE, DGTZR WAVEFORM, 7GHZ 8,13 BIT 2009-08-011422:00 9999-01-01
TC064-250-DANTE2 RACK3SM 13011114 AnslysiaType-tmelSweepSpasd-Sne  DOCUNENT_ID CL SCD50... Dante_Scope SCOPE, DGTZR WAVEFORM, 7GKZ BW,13 BIT 2009-06-0114:22:00 9999-01-01
TC064-350-DANTE2 RACK1S01 13011119 AnslysisType=tmeSweepSpaad=5ns DOCUNENT_ID CL SCDS0... Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ 8N 13 BIT 2009-08-011422:00 9999.01-01
TCO54-350-0ANTEZ RACKZS0E 13011124 AnzlysiRType=tme Sweepspead=5ns DOCUNENT_ID CL_SCD50 Danie_Scope SCOPE, DGTZR, WAVEFORM, 7GHZ 8,13 BIT 2009-05-01 1422:00 9993.01-01
TCO64-350-DANTEZ RACKZS0E 13011116 AnglysisTyp meiSweepSpeed=5ns DOCUNENT_ID Cl_SCDSI Dante_Scope SCOPE, DGTZR. WAVEFORM, 7GHZ 8,13 BT 2009-06-01 14 22:00 9993-01-01
TC084-350-DANTE2 RACK1S04 1301117 AnglysisType=tineiSweenSpeed=5ns - DOCUNENT_ID CL_SCD50... Dante_Scope SCOPE, DGTZR WAVEFORM, 7TGHZ B/, 13 BIT 2009-08-0114.22:00 9333-01-01
TC084-350-DANTE2 RACK3IS14 13011113 AnalysisType=timeiSweepSpeed=5ns - DOCUNENT_ID CL SCD30... Danic_Scope SCOPE, DGTZR WAVEFORM, 7GHZ B, 13 BIT 2009-08-01 142200 9933-01-01
TC064-250-DANTE2 RACK2S09 13011128 AnalysisType-timeiSweepSpeed-5ns - DOCUNENT_ID CL SCD50... Dante_Scope SCOPE, DOGTZR WAVEFORM, 7CHZ B, 13 BIT 2009-05-011422:00 9993-01-01
TC064-350-DANTE2 RACK3S15 13011123 AnslyeizType-timalSweepSpasd-Sne - DOCUNENT_ID CL SCDS0... Dante_Scope SCOPE, DGTZR WAVEFORM, 7GHZ 8,13 BIT 2009-08-011422:00 9999-01-01
TC064-350-DANTE2 RACK2S813 13011127 AnslysisType-tmelSweepSpeed=Sns  DOCUNENT_ID CL SCD50... £2008419 Dante_Scope SCOPE, DGTZR, WAVEFORM, 7GKZ 8,13 BIT 2009-08-0114:22:00 9999.01-01
TC064-350-DANTE2 RACK1S0S 13011131 AnzlysisType=tmelSweepSpaad=5ns DOCUNENT_ID CL_SCD50 52905419 Dante_Scope SCOPE, DGTZR WAVEFORM, 7GHZ 8N 13 BIT 2009-06-01 1422:00 9999.01-01
TC064-350-0ANTEZ RACKZS07 13011122 AnalysisType=tme Sweepspesd=5ns DOCUNENT_ I L£1_SCDs) £2905419 Danie Scope LOPE DEIZ2 WAMFFODN ZEHZ S 13 BT 000,050 142700 9333,01.01
TC143-274-DANTE1  RACK1SC1 13010140 AnglysisType=tineiSweeoSpeed=Sns  DOCUNENT 1 O 5 t b t | 1 b t f I h b
TC143-274-DANTEN RACK3S16 13010142 AnzlysisType=tinelSweepSpeed=5ns DOCUNENT * I m e- ase co rrec Io n Ca I ra Io n I es ave ee n
TC143-274-DANTE1  RACKIS17 12010132 AnalysisType-timeiSweepSpecd-5ns - DOCUNENT | u p I o ad ed to Loco S
TC143-274-DANTE1 RACK2S09 13010121 AnslysiaType-tmeiSweepSpasd-Sne DOCUNENT J

emons mocsz  moe assmemeswsssss ocwen] 1 NE @UtOMated analysis engine queries Locos, in this
TC143-274-DANTE1 RACK3S15 13010117 AnslyesisType=tmeSweepSpaad=5ns DOCUNENT ) example by serial number and Sweep Speed’ and passes
x rine. CEEMI & nec 4 bievous o rignigneat (] wichcxe @ relevant calibration data file to analysis routines.




Scale of Dante calibration: two instruments with 18
detectors each adds up to > 500 calibrated elements

Target Magnets
1= , Grids XRD Magnets

Collimators
Filters
_.,.f-i‘_:;;:.__\ \ / -ray Diode (XRD)

& X
Mirrors Power Suppl
55m Y. (50 i

I AN Dante time
— /fiducial ole
attenuators :m box
NIE Archive Viewer User: liebman1 Logoff Vionday - May 13, 2013 :
MAIN CALENDAR SEARCH SUITCASE TAGS REPORTS ADMIN  HELP “Jumper‘ Cable / } '."\\ ‘
callbrsion Gaonste - 1\81221031-002-999 . o ] o
o DANTE  installed forshot. ~ [ssan ||| POWeT splitter (T connector) CORE

serialized

Location Internal Loc Serial Num Context Param Name Value

» The majority of the diagnostics with automated analysis
require a similar or greater number of calibrated parts.

ATTENUATOR (211 items)

DANTE_APERTURE (36 items)

o bt came 50 e » Many of these calibrated items need to be recalibrated on
Dante_Component_Dual_Compensation (84 items) a regl."ar baS|S
:::(—:;:em‘s‘;’”e"“’ * Maintenance of recalibration is a pressing issue.

Mirror (13 items)

Liebman—AEA TM, June 2011 21
XRD (36 items)



nTOF & VISAR calibration data maintenance chart
examples by Essex Bond and Abbie Warrick

A B c D E F G H 1 J K L ] N 5} P Q R s T u v w X Y Z A A3 L; |
2
3 | Detector
2 Analysis Modules Num. Pars |DTLO |DTHI |SPECEL|SPECE2 |SPECA1|SPECAZ(SPECA3|SPECA4|SPECSPI |SPECSP2 |SPECSP3 |SPECSPA [DSF-MZ |IGNHIL |IGNHI2 (IGNHI3[IGNHI4 (BT1-MZ |BT2-MZ [BT3-MZ |BT1 (BT2 |BT3 |DSF |D2
5 Scope Fidu Analysis
5 Scope_FIDU 8
i FIDU_DEFAULT_TIME 1
8 FIDU_CHAN 1
3 FIDU_TIME 2 = = = =
B o s e —1 nTOF analysis modules require 28 datasets (each comprised of multiple
11 SCOPE TYPE_MAFPPING 1 . . .
T o e .| parameters) for each of 25 detectors. Color coded chart indicates which
14 NTOF_DETECTOR_ID 1 . .
15 ATTENUATOR 2 h t I I b t d t
I T — .| areas have stale calibration data.
17 SPLITTER_UNEVEN_ATTEN_IPAR 2
18 NTOF_CASCADING_SPLITTER_TPAR 32
19 STITCH_TPAR 4
20 SCOPE_CHAN _TPAR 1
2 FIDU_TIME_TPAR 2 =
22 NTOF MZ D i
23 MACH_ZEHNDER_IPAR 2
28 NTOF_MZ_DEMOD_TPAR 8
25 NTOF_OSF_MZ_Compensation FILE
26 NTOF Forward Fit (Yield] Analysis
27 NTOF_DETECTOR_TPAR 45
28 NTOF_YIELD_FPAR 5
29 NEUTRON SENS MAP _TPAR FILE 3 =
20 TIME_RESPONSE FUNC TPAR FILE B =
31
f‘ Part Description Effective Start
: NTOF Deconvolution 55 '13190137 K pCorrection| PSP DOCUMENT_ID CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TABULA GSCP SHIPPING PLATE 2011-10-26 14:13:00 5999-01-01
= NTOF DECoNV | 22 13190137 Analys|sTyy pCorrection| SweepSpeet DOCUMENT_ID TD_STREAK_CAMERA VICD,STREAK CAMERA, TABULATED,GSCP SHIPPING PLATE ~ 2011-10-2614:13:00  9999-01-01  NSTecCallbration
6 \.‘Tﬂ=- SECONY 57 '13190137 AnalyslsTyoe:WarpCorredlon|S\veepSpea DOCUMENT_ID TD STREAK CAMERA VICD,STREAK CAMERA, TABULATED,GSCP SHIPPING PLATE 2011-10-26 14:13:00 9999-01-01 NSTec Calibration
5 DFLENERGY‘R_ 58 '13150137 AnalysisType=WarpCorrection | SweepSpeec DOCUMENT_ID TD_STREAK_CAMERA VICD,STREAK CAMERA, TABULA ,GSCP SHIPPING PLATE 2011-10-26 14:13:00 $999-01-01 NSTec Calibration
B NI_OFSummnrv Mod 59 '13190137 AnalysisTyg pCorrection| PSP DOCUMENT_ID TD_STREAK_CAMERA VICD,STREAK CAMERA, TABULATED,GSCP SHIPPING PLATE 2011-10-26 14:13:00 5999-01-01 NSTec Calibration
20 NTOF REFOAT f| B0 12130137  Anal 9999-01-01  NSTecCalibration

9999-01-01 NSTec Calibration

S o VISAR calibration data was broken down by Source and

»

63 :1319N01 . 59593-01-01 Comb Generator Setting
64 13150401 R bl P r‘ty 3999-01-01  Comb Generator Setting
65 (13190401 espon sibie a 9999-01-01  Comb Generator Setting
66 (13190402 TOmIs_TTr0r T T COND_OERENR TON_TPAT - VICD, COME CENEAT O TAG, O OETeETeR TOT OTT- U220 I5° 257 9999-01-01 Comb Generator Setting
67 (13190402 COMB_FREQ2 COMB_GENERATOR_IPAR  VICD, COMB GENERATOR TAB,COMB GENERATOR 2011-02-20 15:25:00 9599-01-01 Comb Generator Setting
62 13150402 NUM_FREQUENCIES 1 COMB_GENERATOR_IPAR  VICD, COMB GENERATOR TAB,COMB GENERATOR 2011-02-20 15:25:00 5599-01-01 Comb Generator Setting
69 (13130405 COMB_FREQ1L i GHz  COMB_GENERATOR_IPAR  VICD, COMB GENERATOR TAB,COMB GENERATOR 2012-05-21 14:20:00 3999-01-01 Comb Generator Setting
70 13190405 NUM_FREQUENCIES 1 COMB_GENERATOR_IPAR  VICD, COME GENERATOR TAB,COMB GENERATOR 2012-05-2114:20:00  9999-01-01  Comb Generator Setting
71 '13190129 BRIGHT_SAT_THRESH 65535 Analysis_Instrument VICD,STREAK CAMERA, TYPE-A TAB-01,GSCP SHIPPING P 2010-06-07 14:05:00 9999-01-01 Analysis Parameter set by SN SAVITeam
72 (13130129 DARK_SAT_THRESH 'O Analysis_Instrument VICD,STREAK CAMERA, TYPE-A, TAB-01,GSCP SHIPPING P 2010-06-07 14:05:00 9999-01-01 Analysis Parameter set by SN SAVI Team
72 13150132 BRIGHT_SAT_THRESH ‘55535 Analysis_Instrument VICD,STREAK CAMERA, TYPE-B,TAB-02,GSCP SHIPPING PL 2011-08-01 11:33:00 $999-01-01 Analysis Parameter set by SN SAVITeam
74 ’13190132 DARK_SAT_THRESH ’U Analysis_Instrument VICD,STREAK CAMERA,TYPE-B,TAB-02,GSCP SHIPPING PL 2011-08-01 11:33:00 9999-01-01 Analysis Parameter set by SN SAVITeam
75 13190137 BRIGHT_SAT_THRESH 65535 Analysis_Instrument VICD,STREAK CAMERA, TABULATED, GSCP SHIPPING PLATE  2011-10-27 12:00:00 9999-01-01 Analysis Parameter set by SN SAVITeam
76 '13190137 DARK_SAT_THRESH '0 Analysis_Instrument VICD,STREAK CAMERA, TABULATED,GSCP SHIPPING PLATE 2011-10-27 12:00:00 95999-01-01 Analysis Parameter set by SN SAVITeam
15813150129 AnalysisType=D | pSpeed: DOCUMENT_ID CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A,TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 $999-01-01 NSTec Calibration
159 13190129 AnalysisType=Dy ze| pSpeed: DOCUMENT_ID CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A,TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 3999-01-01 NSTec Calibration
16012150129 lysisType=Dy ge| pSpeed: DOCUMENT 1D CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A,TAB-01,GSCPSHIPPING P 2011-10-2608:33:00  9999-01-01  NSTecCallbration
16113190129 lysisType=Dy | P d: DOCUMENT_ID CALIBRATION/C TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A, TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 9999-01-01 NSTec Calibration
16213150129 A lysisType=TempDy i | SweepS DOCUMENT_ID CALIBRATION/L TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A, TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 $599-01-01 NSTec Calibration
163 13190129 AnalysisType=TempDynamicRange | SweepS DOCUMENT_ID CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A,TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 $999-01-01 NSTec Calibration
16413190129 AnalysisType=TempDynamicRange | Sweeps DOCUMENT_ID CALIBRATION/T TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A,TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 9999-01-01 NSTec Calibration

16513190129 AnalysisType=TempDynamicRange | SweepS DOCUMENT 1D CALIBRATION/C TD_STREAK_CAMERA VICD,STREAK CAMERA, TYPE-A TAB-01,GSCP SHIPPING P 2011-10-26 08:33:00 9999-01-01 NSTec Calibration
> »



Partnering with scientific diagnostic teams to define

calibration maintenance flow and design tools

_NIF

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

\ 4

RS Oversees Re-formatting,

with Support from SAVI

- Use manual copy/paste for
Scalars or individual H5s

- SAViI can 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 SAVI resource to
help

\ 4

RS Approves
- Determines effective
dates
- Submit Locos Web form
- Send notification

\ 4

RS Verifies

- Rerun analysis

- Use Archive Viewer to
view results & version
history

- SAVIi 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.




_NIF

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

@) NIF Archive Viewer - Mozilla Firefor =R
File Edit View History Bookmarks Tocls Help

i N]FHovmati..‘I i MFAnhiveV...l Home - Shot ...| T ¢ NIF Archrv... > | 7 MyLLNL - Fr.. |77 LoCoS (15.3.0) |y Manage Versi... | Y [#SANL-2260... | Yy [#SSCC-9178... ApplyYoursaif | 7} MyLLNL - Fr.. | 77 LTRAIN W [ESSCC-0178... | 'y [#SSCCO178... [ T LoCoS-CD... | + [
(' i linkgov = hitps:.//nifitlinl.gov/viewer/viewlnstalledCalibration.action c ‘ ‘_-'V Google P‘ S
NIE  Archive Viewer [TPPRRPRRSERNN,  ~idsy - December 7, 2012

BROWSE SFARCH SUITCASE TAGS REPORTS ADMIN  HELP S=amn Ay« | E

Show calibration of serialized parts from TCO007-090% ¥ Installed (current) « [ saaren | Show calibration of serialized parts from TC007-090% ~7

Export (Excel) Display ( Exoand | :} | Copy | GroupField: DataselTwpe ~ FilterOn:  Current ™
Location Internal Loc Serial Num Context Param Name Value uomMm Dataset 1D Dataset Type Effective Start Effective End Approved Comments

 Analysie_Instrument (2 tems)  Dataset definition comment Last updated: 12/1/2011, V1.1 Latest Version: V1.1  Expected Recalibration: 12/1/2012  SAVI Verified? YES Dataset Def

H CAMERA_ASSEMBLY_IPAR 2 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 it=ms) Dataset definition comment Last updated: 12/1/2012,V1.1 Latest Version: V1.2  Expected Recalibration: 12/1/2013  SAVI Verified? YES Dataset Def
7 STREAK_FIDU_DELAY_IPAR (2 t=m3) Dataset definition comment  Last updated: 12/1/2012,V1.1 Latest Version: V1.1  Expected Recalibration: 12/1/2013  SAVI Verified? NO Dataset Def

3 TD_STREAK_CAMERA (42 items)

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
_ . i i tracking of RS
YT S Notify RS by email as date g
File Ecit View History Bookmarks Tocls Help y approaches reruns — Use
& fnive .| % sAVI5.23 -... [ 73 LoCas - CD... | T NI Informa..| < NIF Arch... x | 7 Neutron act...| ¥ individd$ 55 &/ e  AskRS to confirm calibration automated
€ | & https//nifit.lInl.gov/viewer/viewlnstalledCalibration.action | *F- LiNbO3 full name 2 @ A
uery to track
N_'_E Archive Viewer User: liedman1 Logoft Tuexday - May 1 3 up to date for SpeC|f|C q y )
MAIN CALENDAR SEARCH SUITCASE TAGS Reports AoMin  Helr [EemaeUiiRg | datasets & Iocat|0ns ana|YSIS runs

Show calibration of serialized paris for locstion(s) « TC007-090% v installad (current) «

* Provide ‘snooze’ button or
recalibration update tool

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

Location Internal Loc Serial Num Context Param Name Value

& 4WFIDU (10 itema)

B Analysis_Instrument (2 items) Cu rre nt
& CAMERA_ASSEMBLY_IPAR (3 itsmas) - .
Bl STREAK_CAMERA_DELAY (14 items) Ca I I b ratlo n
& STREAK_FIDU_DELAY_IPAR (2 itoms) re port tOOI

B TD_STREAK CAMERA (42 items)

« | [ »

x Find:  gxd 4 Net 4 Previous & Highlightall [] Match case

x




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

Key performance metrics Dante analysis
- Temperature: estimates radiation
K temperature =3
. Hot spot temperature re—
. Hohlraum radiation temperature NTOF Batlysis
) h hot spot temp, neutron [T
. Density — areal density of hot spot yield and density | |\\ "\ m =
metrics | 1\ N (AN “*|  Gammayield
- - ' : TN depend
. Yield of fusion reaction— total production of neutrons or gammas )‘;“‘ \\¢ G,{ﬁ" a:a:;';is 1
\ 1] VX /\ |
. Velocity — measure of capsule radius over time Sen’i \”/’Q Sva |
|

|
\
D

*  Shape — symmetry of the implosion '
DISC uses

camera

corrected

images

Shape metrics rely on GXD,
Ariane, NIS timing and image
analyses

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

S ———— \_IISAR interferometry analysis enables shock
J Preheat of the ablator timing
SPBT & GRH
analyses report bang
FFLEX analysis , - A time
reports hot electrons & b ‘ '
preheat

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
0'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
0
V V4 V . 2\/ Oshot AV
V() = —P™ | gin Y| et g | 72 Vhias V di
pmt \*/ Oshot - | |t Tt g
— V
7T 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
V. (t)=—""sin" 2 +1|-sin” = +1 _ Vbias qin-1| Y Digg
pmt ( ) T abS(V[gJigD Q_ abs (Vlgig@Qi AVbiaS = 73"\ W +1

Digdc
Where Vdig and VOshotDig are negative



NIF GRH AC coupled MZ equations:

| Vo) 7AV, NN
Voo = V35 s H i J(”V—ﬂ

Vprjnt I/b;[as bias U th f DC h |
se nIs 1Trom channel:
where C,.q. = splitter ratio (~1) * i Oshot
transmission thru bias tee (~.97) _ Viias .1 VDigdc
AVbias =——7—->SIn W+1
) T ~Vpig,
NIF GRH AC channel Inverted equations: .
v, . Vi, (t ) AV, AV,
met (t) — pmt S ln—l Dig aco(@)Q +Sln(” ”bms _ 7T ”blas
T Cac/ de VDigdc ) I/bias ‘ I/bias
. N Oshot Oshot
Vome (1) = Vomt | i1 LoD~ Daseline o +1||-sin™ o +1
pmt 0@0_ b VO@Q_ b VO@Q_
T cac/dcabS(VDigdc ) a S( Digpce ) a S( Digpe )

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

met(Z)Z - b 0@Qo_ b 0@Q_
T Cacrac9 S(VDigdc ) a S(VDigDc

7 _ > Oshot 0@O- 14 Oshot
d sinl{VDlgaC(t) baseline +qcie Vg, +55 Vi, ))}_Sin{ Dig pe )+1

Where V0shotDigDC is negative



Example (J. Liebman):

O 209V&
=—0.198V

B
L {’ ‘\\

O@Q_
VDIg dc

D—V O0shot

Dig 4,

ULL'LI'I"'.JLL_LI. Ipbid ISR T

Lo i b, By d 4
gty i

g

=]

13

&

S

H

3 e

- 10

12
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[ 17

r 1=
L1 TN T N Y T TN N SO N B

| S T T S S S
3.5=10¢ LEx10t 37x10* 28x10° Jaxtot

4,010

Oshot
AV, .o 4 i
=" =sin™| —DEL ] |= —52.66mrad
bias VDig )
dc
v, (2)
actual __ pmt S | ng
me: (1) = - s | —5=5—
Dig,

fofm‘ Si -1 ng (t)

V Oshot
Dig,,

V:fjparent ( f) —

Good agreement! —» Proceed with implementatfon
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" 7 100*(new_result - orig_result)/orig_result |
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Expected error:
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