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OMEGA now provides an estimate of on-target Target debris collects on the surface of the debris shield A “laser-cleaning effect” is observed after shooting Blowthrough OTIS of two withess beam pairs is used

transmission losses resulting from target debris and reduces the UV on-target energy the beam through a low-transmission debris shield to estimate individual transmission of all 60 beams

contamination of blast window assemblies e CLE L
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Transmission of OMEGA debris shields is highly dependent on the type V= up to ~90% of “clean” transmission
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* A majority of the laser-cleaning

A laser-cleaning effect generally maintains individual beam transmission - ! -
effect is realized after a single shot

to ~90% of the “clean” blast-window-assembly (BWA) condition
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Blowthrough Omega Transport Imaging System (OTIS) measurements are " _ Beams with transmission loss >5%

used to monitor debris-shield transmission throughout the BWA cycle - - — g5 Over the last ten mid-cycle OTIS runs
. . .. . ' | _— T Laser-cleaning effect B Unfired beams
An energy report is now provided to the Principal Investigators (PI’s) B Fired beams
depicting estimated UV transmission losses * The BWA consists of a vacuum window and a debris shield
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M Initial loss
H After one pointing shot Historical correlation of withess beam-pair blowthrough transmission is used
B After two pointing shots to determine the overall system average
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Experiments with low debris impact are generally scheduled at the start Surface contamination often exceeds 10° dpm*/100 cm

of a BWA cycle, and high-impact shots precede refurbishment e Processing of BWA'’s is labor intensive and requires
— controlled surface contamination areas (CSCA)
— qualified radiation workers Blowthrough OTIS predicts

— hardware decontamination 21 17 13 ® — 60-beam average transmission to ~1%
— recoating or replacing debris shield UV loss (%) 5' g' — individual beam transmission for beams that are shot to <2% rms*

God02a G9403a *dpm: disintegrations per minute Beam pairs *rms: root mean square

Frequency

Individual beam transmissions are calculated based on each beam’s historical
correlation to the system average

—
Transmission relative to “clean”

Debris shields will be changed ~15x in FY12.

UV on-target energy is calculated based on an energy “Mid-cycle” OTIS measurements of all 60 beams are now Several factors contribute to the magnitude and Examples of blowthrough-estimated individual beam
measurement made upstream of the target chamber taken to understand debris-shield transport degredation distribution of debris-shield transmission degradation losses compared to actual OTIS measurements

= after two weeks of target shots uR un

0%

II:IEE Average UV transport losses measured on mid-cycle

D(90 mm) E(150 mm)——F(200 mm)——— FCC

June 2011 July 2011 October 2011

T T T
; PR

. s 4
S ¢ @

. :
R T 4 -
. A
/.*0‘// ’,/0 .
."‘ Pk e
. - .4
»" "'

* -

He >E@m EK1N

4 K J B I @2 |
4 A BN I

i 1] HY

-5 -3

*

November 2011 August 2011 August 2011—Fired beams only

T T ; 0 T T Tz

7

.

L4 .
. .

ya L g J

‘ 4 / R4
. .
. .
. 7 . -

: T e e
R 2 5

' - 3¢ o 2
e A harmonic-energy detector e Multiple large targets I o ‘;,v?‘_ |
A I SR et L
6

from “clean” BWA

>> HE ou

2 <—Thick gold
hohlraums

51 m -

Individual beam transmission loss
Blowthrough estimated (%)

(HED) measures on-shot UV | e » , * Only subset of beams fired : | ! . s8]
along with residual IR and green o s _ogo, L * | ! ! ! | A ! ¢ 77

19 (worst) = -10.7% ‘ g , - , R i L
« HED is calibrated semi-annually A3 9/29/10 11711 41741 44711 7/26/11 11/3/11 2/11/12 5/21/12 22 (best) = —2.5% \ 7 = > o0 15 T = o >

(seven shots) and chec_ked . - N Mid-cycle OTIS since October 2010 Actual transmission measured by full OTIS run (%)
monthly (one shot) against ‘ 7. N * Overall system, as well as beam-to-beam, transmission can vary widely e Target type and quantity * Experiment geometry

a conventional calorimeter * Historical HED report specifies UV on-target energy based e Which beams are fired e Beam location in target chamber
on clean debris-shield transmission (i.e., laser cleaning)
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OTIS is used to measure absolute UV transmission UV transmission throughout each BWA cycle Daily “blowthrough OTIS” measurements are used Operations now provides an HED report that estimates
of all 60 Individual beams when new BWA's Is highly campaign dependent to monitor debris-shield transmission degradation UV on-target energy as a function of beamline

are installed (~monthly) in a subset of beams Ly

LLE

Log Number: 65145 UV On-Taxrget / BWA Degradation Report
23=Feb=3012 19:57:16

— November 2011 Last BWA swap before this shot: 02/705/2012 # target shots since: 101
- South beams Ratiometer NOl‘th beams Reported losses are predicted from witness beam measurements taken on 02/23/3012 # carget shots since: 15
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e Relative-UV transport 1 N install cycle cycle install cycle cycle Blowthrough OTIS on a subset — Shot Images and Reports page
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OMEGA now provides an estimate of on-target
transmission losses resulting from target debris

contamination of blast window assemblies -

LLE

 Transmission of OMEGA debris shields is highly dependent on the type
of experimental campaigns

* A laser-cleaning effect generally maintains individual beam transmission
to ~90% of the “clean” blast-window-assembly (BWA) condition

 Blowthrough Omega Transport Imaging System (OTIS) measurements are
used to monitor debris-shield transmission throughout the BWA cycle

* An energy report is now provided to the Principal Investigators (PI’s)
depicting estimated UV transmission losses

o Experiments with low debris impact are generally scheduled at the start
of a BWA cycle, and high-impact shots precede refurbishment

Debris shields will be changed ~15x in FY12.
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UV on-target energy is calculated based on an energy
measurement made upstream of the target chamber
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e A harmonic-energy detector
(HED) measures on-shot UV
along with residual IR and green

 HED is calibrated semi-annually
(seven shots) and checked
monthly (one shot) against
a conventional calorimeter
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OTIS is used to measure absolute UV transmission
of all 60 Individual beams when new BWA’s
are installed (~monthly)

Integrating
spheres

<> 351-nm laser
Peﬁscépe
mirror )
assembly UV end Target ;: B\ Measured

mirror

OTIS 121-mm
retrosphere

UV target
mirror !

Distributed phase plates,
lens, vacuum window

Result: and debris shield

e Absolute-UV transport
measurements to <2%

¢ Relative-UV transport
measurements to <1%
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Target debris collects on the surface of the debris shield

and reduces the UV on-target energy
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Laser-cleaning effect

* The BWA consists of a vacuum window and a debris shield
e Surface contamination often exceeds 106 dpm*/100 cm?2

* Processing of BWA's is labor intensive and requires
— controlled surface contamination areas (CSCA)
— qualified radiation workers
— hardware decontamination
— recoating or replacing debris shield

G9403a *dpm: disintegrations per minute




“Mid-cycle” OTIS measurements of all 60 beams are now
taken to understand debris-shield transport degredation
after two weeks of target shots

uRr
0% 1 | | T T ~ "I T LLE
n 5 R . a L | * 2 =
7] v A M Y om N M o)
o | i . | = olla W : - 5 n "9 :
) 4 ) A

§ s z_ Hmiwiiogog $ :
N *
@< gl 3 |
€ m s B 4 M
@, -10%F = O O -
s & .3 8 :
‘é’ 9

O
§ o 15% - .
25 +¥Thick gold .
—
S+ hohlraums
--c;J —20% I~  Multiple large targets
'-g ¢ Only subset of beams fired
- 5%l | | | LA |

9/29/10 1/17/11  4/17/11 47711 7/26/11 11/3/11 2/11/12 5/21/12
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* Overall system, as well as beam-to-beam, transmission can vary widely

e Historical HED report specifies UV on-target energy based
on clean debris-shield transmission
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UV transmission throughout each BWA cycle

iIs highly campaign dependent
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A “laser-cleaning effect” is observed after shooting
the beam through a low-transmission debris shield
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* High-loss beams generally recover
up to ~90% of “clean” transmission

after the beam is fired

* A majority of the laser-cleaning
effect is realized after a single shot

Beams with transmission loss >5%

5over the last ten mid-cycle OTIS runs
ettt Tt

30 - B Unfired beams
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Several factors contribute to the magnitude and

distribution of debris-shield transmission degradation
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Average UV transport losses measured on mid-cycle
OTIS runs (October 2010 to February 2011)

Scale:
19 (worst) = —10.7%
22 (best) = -2.5%

e Target type and quantity ¢ Experiment geometry

e Which beams are fired e Beam location in target chamber
Go407a (i.e., laser cleaning)



Daily “blowthrough OTIS” measurements are used
to monitor debris-shield transmission degradation
in a subset of beams
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B\ South
reference

Full OTIS is a 4+ hour operation.
Blowthrough OTIS on a subset
of beams takes <30 min.




Blowthrough OTIS of two withess beam pairs is used
to estimate individual transmission of all 60 beams
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* Historical correlation of withess beam-pair blowthrough transmission is used
to determine the overall system average

¢ [ndividual beam transmissions are calculated based on each beam’s historical
correlation to the system average

* Blowthrough OTIS predicts
— 60-beam average transmission to ~1%
— individual beam transmission for beams that are shot to <2% rms*

G9486 *rms: root mean square



Examples of blowthrough-estimated individual beam
losses compared to actual OTIS measurements
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Operations now provides an HED report that estimates

UV on-target energy as a function of beamline
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Log Humber: 65145 T On=Target / BWA Degradation Repaort
23=Fab=2012 18:57:16
Last BWA swap before this shot: 0270572012 # target shots sipoe: 101
Feported losses are predicted from witness beam measurementcs taken on 02/23/3013 # target shots since: 15
Hon-5G4 DFFs are not beam specific. Quoted transmissions are average for that DFF cype.
HED Co=Target Estimated Estimated DFF RAdj. Cn=Targetc
Beam W Enexgy BWA Lo=a CEE Izanamission W Energy
FEEE TEEEEEEEEEEEE TFEEEEEEE FEEEE T EE T EEE TEETEEEEEEEEEE FEEEEEEEEEEEEE
il 502.6 =0, 6% E=-5G4=-E65 5E.8% 483.6
13 474.6 -0.8% 558 86.6% §54.1
14 500.7 -1.0% E-5G4=-865 5E.8% §88.8
18 465.8 =1.6%& 568 86.6% 446.5
24 §83.7 =1.5%& 5G8 86.6% 460.2
32 485.8 =0 . 8% E=-5G4=-865 BE.8% §78.5
47 477.7 =-1.0% E=-5G4=-8685 5E.8% 467.1
58 474.8 -1.1% 558 86.6% 453.2
66 472.7 =-0.Th S5G8 86.6% 453.4
67 468.6 -1.6% 558 86.6% 445.3
68 457.8 =0 . 8% E=5G4=E65 5E.8% 487 .4
6% 4594 .3 =1.4% E=5G4=865 8E8.8% §81.6
Mean 483.8 =1.1% 467.8
BH5% 2.5 0.3% 3.6
B/VE T.0 1.0% i0.3

o Estimated DPP transmission is included in this report
— SG4 DPP transmission is beam specific
— non-SG4 DPP’s are not beam specific; quoted

transmission are the average for that DPP type

e This report is included in
— Pl Packet
— Shot Images and Reports page

9489 — OMEGA Data Viewer



