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Gas ConcentrationsGas ConcentrationsGas ConcentrationsGas Concentrations
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UV Laser AblationUV Laser AblationUV Laser AblationUV Laser AblationUV Laser AblationUV Laser AblationUV Laser AblationUV Laser Ablation
• Ablate just the top layers of sample where j p y p

solar wind is implanted

• Tripled Nd:YAG 355 nm• Tripled Nd:YAG 355 nm
– High power – up to 400 mJ

– Large beam – ~ 9 mm diameter at laser

• Can extract gas by heating with 4 WCan extract gas by heating with 4 W
– 400 mJ per pulse @ 10 Hz = 4 W

– Try ablation @ 1 Hz



Plan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of Attack
1. Spot ablationp

– Test technique

D th fil– Depth profile



6045760457604576045760457604576045760457

CZ SiCZ-Si

4.279 x 4.267 mm

0.02830 g



6045760457 –– 11stst spotspot6045760457 –– 11stst spotspot60457 60457 11 spotspot60457 60457 11 spotspot
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6045760457 –– 22ndnd spotspot6045760457 –– 22ndnd spotspot
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6046260462604626046260462604626046260462

CZ SiCZ-Si

5.932 x 5.303 mm

0.03890 g



6046260462 –– 11stst spotspot6046260462 –– 11stst spotspot60462 60462 11 spotspot60462 60462 11 spotspot
• 100mJ / pulse, 10 shots, 1 Hz

• Very first laser shot – see mark on sample
– Mark ~ 1 mm diameterMark  1 mm diameter

• Gas from 1st 10 shots ~ 104 atoms
– Approx what expected in 1 mm circle

• Very little gas in subsequent attemptsVery little gas in subsequent attempts

• Is the “surface contamination” really the 
l i d?solar wind?

• Too small to confirm ratios
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Plan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of Attack
1. Spot ablationp

– Test technique

D th fil– Depth profile

2. Raster small area
– Confirm whether solar wind



6046260462 –– Raster 3 small areasRaster 3 small areas6046260462 –– Raster 3 small areasRaster 3 small areas60462 60462 Raster 3 small areasRaster 3 small areas60462 60462 Raster 3 small areasRaster 3 small areas
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Plan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of AttackPlan Of Attack
1. Spot ablationp

– Test technique

D th fil– Depth profile

2. Raster small area
– Confirm whether solar wind

3 Raster whole sample3. Raster whole sample
– Determine ratios more precisely



6047360473604736047360473604736047360473

CZ SiCZ-Si

4.045 x 3.893 mm

0.02620 g



6047360473604736047360473604736047360473
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6047360473 -- RasterRaster6047360473 -- RasterRaster60473 60473 RasterRaster60473 60473 RasterRaster
• 1st raster ~ 5 x 105 atoms 132Xe

– ~ 4 times that expected from this area

2 d t 4 104 t 132X• 2nd raster ~ 4 x 104 atoms 132Xe

• Why not solar, like small raster?y ,

• Mixture of solar wind and background Xe
– Extracted all solar wind

– But also extracted too much background Xe

– Ablated too deep
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Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2
4. Raster at lower laser powerp

– Separate solar wind from air



6048960489604896048960489604896048960489

CZ SiCZ-Si

4.285 x 3.741 mm

0.2633 g



6048960489604896048960489604896048960489
• Reduced laser power by factor of 10p y

– Was 100 mJ/pulse

N 10 J/ l– Now ~ 10 mJ/pulse

• Repeated rasters over whole sample
– 1st = air

2nd to 7th ~ solar– 2nd to 7th ~ solar

• No trend
– 2nd to 7th rasters identical within error
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Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2Plan Of Attack 2
4. Raster at lower laser powerp

– Separate solar wind from air

5 G t ll l i d i 1 l i5. Get all solar wind in 1 analysis
– 1st raster to remove air

– Same raster, but pulse ablation laser at 5 Hz

Could have also tried slower raster with laser– Could have also tried slower raster with laser 
still at 1 Hz



6048060480604806048060480604806048060480

CZ SiCZ-Si

5.039 x 4.825 mm

0.03815 g
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6048060480604806048060480604806048060480
300

Solar Wind
11131.2 x 105 atoms

200

250
1114

1.2 x 10 atoms
1.0 x 105 atoms

Total = 2.2 x 105 atoms
Expected ~ 1.9 x 105 atoms

100

150

X
e 

/ ‰

0

50

100

MassD
el

ta
 13

2  X

100

-50

0
127 128 129 130 131 132 133 134 135 136 137

-150

-100



SumSumSumSumSumSumSumSum
Solar Wind
SUM
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SummarySummarySummarySummarySummarySummarySummarySummary
• Solar Xe identified in Si targetsg

• Low power UV ablation successfully extracts 
implanted solar windimplanted solar wind
– Power density < 700 mJ cm-2

• High powers
– “Dig” too deep– Dig  too deep

– Also extract Xe intrinsic to Si


