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Abstract 2

Development of a cryogenic and magnetized gas pipe platform is underway at NIF.  
Experiments have been done into unmagnetized, room temperature, hydrocarbon and 
cryogenic D2 gases of densities that span 1.6 mg/cc to 4.8 mg/cc (5% to 16% critical electron 
density).  30 kJ of energy from one quad have been delivered into a oval spot of 1580 micron 
mean diameter over a time of about 11 ns with a power 2 TW and an intensity of 2x10^14  
W/cm2.  A large fraction of the laser energy has been absorbed by Inverse Bremsstrahlung 
absorption over the 1 cm length of the gas pipe.  Temperatures of up to about 1300 eV have 
been reached in the core.  Raman and Brillouin backscatter were measured to be “low” on 
all shots.  Experiments in FY19 are planned that will apply a magnetic field of up to 30 Tesla 
along the axis of the laser deposition for warm hydrocarbons.  Applying a magnetic field to 
the cryogenic D2 gas is possible in future years.  These experiments are focused on doing “to 
ignition scale”  Magnetized Liner Inertial Fusion (MagLIF) laser preheat experiments for the 
next generation pulse power machine.
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Gas-pipe experiments are well diagnosed 4



Laser pulse 5

NIF quad 
foot: 

500 J, 2 ns 
main pulse: 

30 kJ, 11 ns, 3 TW, 2x1014 W/cm2 
1.58 mm mean diameter



Example of laser deposition into 3.2 mg/cc D2, 10% ne/ncr, 2D, 0.05 flux limiter, no MHD 6

3.2 mg/cc D2

⇢ (gm/cc)
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dElaser

dt dm
(100 kJ/gm/µsec)
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Results to date



The laser propagation at 2.9 gm/cc (12% ne/ncr) in C5H12 is in good agreement with pre-shot 
HYDRA simulations 8



The warm target platform has been extended to 3.9 gm/cc (16% ne/ncr), where the data leads 
the simulations 9



Cryogenic D2 shots 10

@ 9.2 ns @ 8.3 ns@ 7.4 ns @ 6.3 ns

@ 10 ns, end of pulse 
21 kJ total in laser 
15 kJ in gas, 1.5 kJ in window 
negligible SBS and SRS 

@ 10 ns, end of pulse 
21 kJ total in laser 
17 kJ in gas, 2.0 kJ in window 
minimal SBS and SRS 

2 atm, 10% ne/ncr, 
3.2 mg/cc + 2% Ne

burn through burn through

3 atm, 16% ne/ncr, 
4.8 mg/cc + 2% Ne



More details on the 
underlying simulations



Three D2 shots to date, synthetic x-ray self emission image 12

@ 9.2 ns@ 7.4 ns@ 4.0 ns

3 atm, 16% ne/ncr, 
4.8 mg/cc + 2% Ne

2 atm, 10% ne/ncr, 
3.2 mg/cc + 2% Ne

1 atm, 5% ne/ncr, 
1.6 mg/cc

detection 
threshold

burn through



Energy accounting of shots to date, more energy into gas as density increases 13

4.8 mg/cc D2 + 2% Ne3.2 mg/cc D2 + 2% Ne1.6 mg/cc D2

21.1 kJ in 10 ns delivered laser energy

11.2 kJ in gas (53%) 
1.2 kJ in window (6%) 
7.5 kJ out the back (36%) 
750 eV gas temperature

15.7 kJ in gas (74%) 
1.7 kJ in window (8%) 
2.3 kJ out the back (11%) 
1500 eV gas temperature

16.3 kJ in gas (77%) 
2.0 kJ in window (9%) 
1.2 kJ out the back (6%) 
1250 eV gas temperature

22 kJ / 30 kJ (73%) @ 13 ns



LPI threshold:  SBS backscatter from Refractive Self Intensification is expected to become 
significant at 4.8 mg/cc 14

1 atm, 5% ne/ncr, 1.6 mg/cc 2 atm, 10% ne/ncr, 3.2 mg/cc 3 atm, 16% ne/ncr, 4.8 mg/cc

significant

negligible laser pulse

SBS gain

laser



3D effect on cyro D2: accretes propagation speed (as observed) and filaments the beam 
preventing refractive self intensification and resulting SBS (as observed) 15

D2
2 atm
burn thru 
~ 6 ns +/- 0.5 ns
vs 7.4 +- 0.2 ns (2D)

D2
3 atm
burn thru 
~ 8 ns +/- 0.5 ns
vs 9.2 +- 0.2 ns (2D)

note:  large scale filementation, probably more speckle scale, faster propagation



3D effects on warm C5H12: none 16

C5H12
12% ne/ncr

burn thru 
~ 8.5 ns +/- 0.5 ns

C5H12 / C3H8 mix
16% ne/ncr

burn thru 
~ 13.5 ns +/- 0.5 ns

note: no noticeable filementation, large scale refractive (thermally driven) self intensification 



Proton radiography, plenty of structure to see 17

w/ Nernstno Nernst
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I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

Bz = 0.5 T Bz = 30 T

⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

2.9 mg/cc C5H12

Bz = 15 T, ZBL 2.6 kJ pulse

1.0 mg/cc D2



Potential value of proton radiography:  shows density structure and B*L of applied and self 
generated fields 18

Bz = 30 T
@ 14.7 MeV

Bz = 0.5 T

@ 3.1 MeV

@ 6.8 ns2.9 mg/cc C5H12

Bz = 0.0 T

@ 3.1 MeV



Interpretation of side on proton radiography 19

B contrast 
10x image

102030

l2�Bz2
<latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit><latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit><latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit>

l1�Bz1
<latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit><latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit><latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit>

LBz0
<latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit><latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit><latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit>

0 LBz0 (Tesla*cm)
<latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit><latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit><latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit>

l�Bz (Tesla*cm)
<latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit><latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit><latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit>

+10+20 0

L ⌘ size of gas cell
<latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit><latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit><latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit>

l ⌘ path length over which B field is increased
<latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit><latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit><latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit>



Summary 20

• Demonstrated 24 kJ absorption into 
warm hydrocarbon surrogate

• Demonstrated 16 kJ into 4.8 mg/cc D2
• Next steps:  warm hydrocarbon with 

30 Tesla, 22 kJ into D2, verify transport 

experiment simulation
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Cryogenic D2 shots, 1 atm 22



Simulation shows that thermal flux limit has significant effect on laser energy deposition 23

flux_limit=0.01 flux_limit=0.05 flux_limit=0.20
4.8 mg/cc D2 + 2% Ne

⇢Te ⇢Te ⇢Te
I�2

<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

red is laser deposition,
dElaser

dm dt
<latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit><latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit><latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit>



Self emission of the flux limit scan 24

4.8 mg/cc D2 + 2% Ne

flux_limit=0.01 flux_limit=0.05 flux_limit=0.20



Simulation shows that B-Field transport inhibition has significant effect on laser deposition 25

2.9 mg/cc C5H12
30 Tesla0 Tesla 30 Tesla0 Tesla

4.8 mg/cc D2 + 2% Ne

⇢Te ⇢Te ⇢Te ⇢Te
I�2

<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit> I�2

<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

red is laser deposition,
dElaser

dm dt
<latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit><latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit><latexit sha1_base64="/Rv0m1bA1NMTeMASY0mBFvdCGlI=">AAACCnicbVDLSsNAFJ3UV62vqEs3g0VwVdIi+FgVRHBZwdhCE8JkMmmHTh7M3IglZO/GX3HjQsWtX+DOv3HaZqGtBwYO59zH3OOngiuwrG+jsrS8srpWXa9tbG5t75i7e3cqySRlNk1EIns+UUzwmNnAQbBeKhmJfMG6/uhy4nfvmVQ8iW9hnDI3IoOYh5wS0JJnHjqhJDQPrrzcAfYAudDDZFEUeRBh5wIHUHhm3WpYU+BF0ixJHZXoeOaXEyQ0i1gMVI9T/aaVgpsTCZwKVtScTLGU0BEZsL6mMYmYcvPpLQU+0kqAw0TqFwOeqr87chIpNY58XRkRGKp5byL+5/UzCM/cnMdpBiyms0VhJjAkeBIMDrhkFMRYE0Il13/FdEh0OKDjq+kQmvMnLxK71ThvWDcn9XarTKOKDtAhOkZNdIra6Bp1kI0oekTP6BW9GU/Gi/FufMxKK0bZs4/+wPj8AUsBm1k=</latexit>

@ 9.5 ns @ 8.2 ns

note:  B-field makes hotter and more narrow



B-field scan, 1 atm C5H12 + 1 % Ar, self-emission movies 26

detection 
threshold

Bz = 0 T Bz = 10 T Bz = 20 T Bz = 30 T

2.9 mg/cc C5H12

note: issue with 10 T case, blowup near washer is not real, I am also running 5 T and 15 T cases



B-field scan, 2.9 mg/cc C5H12 + 1 % Ar, line out movies 27

XRI Te ne ni



Importance of transport to MagLIF performance 28

w/ Nernst

no Nernst

magnetic 
thermal flux 
inhibition

the impact of conventional flux limitation has not been studied, but could be significant



Proton radiography, plenty of structure to see 29

w/ Nernstno Nernst

⇢ ⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

Bz = 0.5 T Bz = 30 T

⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

2.9 mg/cc C5H12

Bz = 15 T, ZBL 2.6 kJ pulse

1.0 mg/cc D2
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l2�Bz2
<latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit><latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit><latexit sha1_base64="1Cb0JCdxFueIx+zNa5P+qElH2Fc=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEynERL0R9OAREysk0DTbZQsbtttmd6rByk/x4kGNV/+JN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRVWVtfWN4qbpa3tnd09u7x/p+NUUebSWMSqExDNBJfMBQ6CdRLFSBQI1g5Gl1O/fc+U5rG8hXHCvIgMJA85JWAk3y4Lv457V0wAwU0/e6xPfLviVJ0Z8DKp5aSCcrR8+6vXj2kaMQlUEK27NScBLyMKOBVsUuqlmiWEjsiAdQ2VJGLay2anT/CxUfo4jJUpCXim/p7ISKT1OApMZ0RgqBe9qfif100hPPcyLpMUmKTzRWEqMMR4mgPuc8UoiLEhhCpubsV0SBShYNIqmRBqiy8vE7devag6N6eVRjNPo4gO0RE6QTV0hhroGrWQiyh6QM/oFb1ZT9aL9W59zFsLVj5zgP7A+vwBT+GS8A==</latexit>

l1�Bz1
<latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit><latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit><latexit sha1_base64="loaK7Ixk3NOgZ+fGwJKmg5vVras=">AAAB+XicbVBNS8NAEN34WetXqkcvi0XwVBIR1FupHjxWMLbQhrDZbtqlm03YnSg19qd48aDi1X/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19dJGeXNre2fXruzd6SRTlHk0EYlqh0QzwSXzgINg7VQxEoeCtcLh5cRv3TOleSJvYZQyPyZ9ySNOCRgpsCsicHH3igkguBHkj+44sKtOzZkCLxK3IFVUoBnYX91eQrOYSaCCaN1xnRT8nCjgVLBxuZtplhI6JH3WMVSSmGk/n54+xkdG6eEoUaYk4Kn6eyInsdajODSdMYGBnvcm4n9eJ4Po3M+5TDNgks4WRZnAkOBJDrjHFaMgRoYQqri5FdMBUYSCSatsQnDnX14k3kntoubcnFbrjSKNEjpAh+gYuegM1dE1aiIPUfSAntErerOerBfr3fqYtS5Zxcw++gPr8wdMzJLu</latexit>

LBz0
<latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit><latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit><latexit sha1_base64="PbhzJxdaeFoA0LDvbE8GRD/4e0c=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhCswp0IahdiY2ERwTOB5Ah7m02yZG/v3J0T4pE/YWOhYuvvsfPfuEmu0MQHA4/3ZpiZFyZSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t35s41Yz7LJaxbobUcCkU91Gg5M1EcxqFkjfC4dXEbzxybUSs7nCU8CCifSV6glG0UvOG1DrZkzvulMpuxZ2CLBIvJ2XIUe+UvtrdmKURV8gkNabluQkGGdUomOTjYjs1PKFsSPu8ZamiETdBNr13TI6t0iW9WNtSSKbq74mMRsaMotB2RhQHZt6biP95rRR7F0EmVJIiV2y2qJdKgjGZPE+6QnOGcmQJZVrYWwkbUE0Z2oiKNgRv/uVF4p9WLivu7Vm5WsvTKMAhHMEJeHAOVbiGOvjAQMIzvMKb8+C8OO/Ox6x1yclnDuAPnM8fuDyPTA==</latexit>

0 LBz0 (Tesla*cm)
<latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit><latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit><latexit sha1_base64="gsmxzbIj8n3E+a9mgEZVY9Ii5KQ=">AAACA3icbVA9TwJBEN3DL8Qv1JJmIzFBC3IQE7Uj2lhYYAJCApfL3jLAhr2P7M4Z8UJh41+xsVBj65+w89+4fBQKvmSSl/dmMjPPi6TQaNvfVmppeWV1Lb2e2djc2t7J7u7d6jBWHOo8lKFqekyDFAHUUaCEZqSA+Z6Ehje4HPuNO1BahEENhxE4PusFois4QyO52dw1vXCTB3tE2wj3mNBCDbRkx9w/GrnZvF20J6CLpDQjeTJD1c1+tTshj30IkEumdatkR+gkTKHgEkaZdqwhYnzAetAyNGA+aCeZPDGih0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt63huL/3mtGLtnTiKCKEYI+HRRN5YUQzpOhHaEAo5yaAjjSphbKe8zxTia3DImhNL8y4ukXi6eF+2bk3ylPEsjTXLkgBRIiZySCrkiVVInnDySZ/JK3qwn68V6tz6mrSlrNrNP/sD6/AFaBpbI</latexit>

l�Bz (Tesla*cm)
<latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit><latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit><latexit sha1_base64="N060Idhjoe123l9ZvCLi1b1O/70=">AAACCXicbVA9TwJBEN3DL8SvU0ubVWKCFuQgJmpH1MISE05IgJC9ZYANex/ZnTPihdrGv2JjocbWf2Dnv3H5KBR8ySQv781kZp4XSaHRcb6t1MLi0vJKejWztr6xuWVv79zqMFYcXB7KUNU8pkGKAFwUKKEWKWC+J6Hq9S9HfvUOlBZhUMFBBE2fdQPREZyhkVr2vqSNK5DI6EUreRjSBsI9JjRXAS3ZMfePhi076+SdMeg8KUxJlkxRbtlfjXbIYx8C5JJpXS84ETYTplBwCcNMI9YQMd5nXagbGjAfdDMZvzKkh0Zp006oTAVIx+rviYT5Wg98z3T6DHt61huJ/3n1GDtnzUQEUYwQ8MmiTiwphnSUC20LBRzlwBDGlTC3Ut5jinE06WVMCIXZl+eJW8yf552bk2ypOE0jTfbIAcmRAjklJXJNysQlnDySZ/JK3qwn68V6tz4mrSlrOrNL/sD6/AEEFJla</latexit>
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L ⌘ size of gas cell
<latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit><latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit><latexit sha1_base64="VjWNofUvK/psSBGB7ZK4u4v1I4s=">AAACCHicbVA9SwNBEN2LXzF+RS1tFoNgFe6CoHYBGwuLCJ4J5ELY28wlS/Y+3J0LxiOtjX/FxkLF1p9g579x81Fo4oOBx3szzMzzEyk02va3lVtaXlldy68XNja3tneKu3u3Ok4VB5fHMlYNn2mQIgIXBUpoJApY6Euo+/2LsV8fgNIijm5wmEArZN1IBIIzNFK7SK+oB3epGFAP4R4zLR6AxgHtMk05SDlqF0t22Z6ALhJnRkpkhlq7+OV1Yp6GECGXTOumYyfYyphCwSWMCl6qIWG8z7rQNDRiIehWNvlkRI+M0qFBrExFSCfq74mMhVoPQ990hgx7et4bi/95zRSDs1YmoiRFiPh0UZBKijEdx0I7QgFHOTSEcSXMrZT3mGIcTXgFE4Iz//IicSvl87J9fVKqVmZp5MkBOSTHxCGnpEouSY24hJNH8kxeyZv1ZL1Y79bHtDVnzWb2yR9Ynz9bvpmk</latexit>

l ⌘ path length over which B field is increased
<latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit><latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit><latexit sha1_base64="ifMkn5SuZaPqoshawvlWk4lUwQc=">AAACI3icbVA9TwJBEN3zE/ELtbTZSEysyEFM1NgQbSwxESEBQvb25mDD3t65O4eSCz/Gxr9iY6HExsL/4vJRKPiSzb68N5OZeV4shUHX/XKWlldW19YzG9nNre2d3dze/r2JEs2hyiMZ6brHDEihoIoCJdRjDSz0JNS83vXYr/VBGxGpOxzE0ApZR4lAcIZWaucuJW3CQyL6tInwhGnMsEslqI79IttIH7uCd+kVDQRInwpDheJ2gAF/2M7l3YI7AV0kxRnJkxkq7dyo6Uc8CUEhl8yYRtGNsZUyjYJLGGabiYGY8R7rQMNSxUIwrXRy5JAeW8WnQaTtU0gn6u+OlIXGDELPVob2CDPvjcX/vEaCwXkrFSpOEBSfDgoSSTGi48SoLzRwlANLGNfC7kp5l2nG0eaatSEU509eJNVS4aLg3p7my6VZGhlySI7ICSmSM1ImN6RCqoSTZ/JK3smH8+K8OSPnc1q65Mx6DsgfON8/OHaktQ==</latexit>



Proton radiography of C5H12 31

Bz = 30 T
@ 14.7 MeV

Bz = 0.5 T

@ 3.1 MeV

@ 6.8 ns2.9 mg/cc C5H12

Bz = 0.0 T

@ 3.1 MeV



Proton radiography, the effect of Nernst 32

w/ Nernstno Nernst

Bz = 15 T, ZBL 2.6 kJ pulse
1.0 mg/cc D2



Summary 33

•Cryogenic, magnetized gas pipe platform developed at NIF 
◦ warm hydrocarbon, cryogenic D2, 1.6 gm/cc to 4.8 gm/cc  (5% to 16% critical density) 
◦ initial axial magnetic fields up to 30 T 
◦ 30 kJ into 2 mm by 10 mm volume by inverse Bremsstrahlung, 11 ns, 2 TW, 2x1014 W/cm2 

•Diagnostics 
◦ x-ray self  emission 
◦ optical Thompson scattering 
◦ proton radiography 
◦ x-ray spectroscopy 
◦ optical backscatter 
◦ VISAR 

•Transport effects 
◦ thermal flux limitation 
◦ B-field flux inhibition 

– self  generated fields (up to 3 T,               ) 
– flux compressed (up to 200 T,                 ) 

◦ Nernst B-field transport
!⌧ = 10

<latexit sha1_base64="sHSc4+X4lqwv16lJO/cdyY9cfCc=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KkkR1INQ8OKxgrGFJpTNdtMu3d2E3UmhhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMizPBDXjet7O2vrG5tV3Zqe7u7R8cukfHTybNNWUBTUWqOzExTHDFAuAgWCfTjMhYsHY8upv57THThqfqESYZiyQZKJ5wSsBKPdcNU8kGBIdAcnyLfa/n1ry6NwdeJX5JaqhEq+d+hf2U5pIpoIIY0/W9DKKCaOBUsGk1zA3LCB2RAetaqohkJirml0/xuVX6OEm1LQV4rv6eKIg0ZiJj2ykJDM2yNxP/87o5JNdRwVWWA1N0sSjJBYYUz2LAfa4ZBTGxhFDN7a2YDokmFGxYVRuCv/zyKgka9Zu6/3BZazbKNCroFJ2hC+SjK9RE96iFAkTRGD2jV/TmFM6L8+58LFrXnHLmBP2B8/kDBMGSGA==</latexit><latexit sha1_base64="sHSc4+X4lqwv16lJO/cdyY9cfCc=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KkkR1INQ8OKxgrGFJpTNdtMu3d2E3UmhhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMizPBDXjet7O2vrG5tV3Zqe7u7R8cukfHTybNNWUBTUWqOzExTHDFAuAgWCfTjMhYsHY8upv57THThqfqESYZiyQZKJ5wSsBKPdcNU8kGBIdAcnyLfa/n1ry6NwdeJX5JaqhEq+d+hf2U5pIpoIIY0/W9DKKCaOBUsGk1zA3LCB2RAetaqohkJirml0/xuVX6OEm1LQV4rv6eKIg0ZiJj2ykJDM2yNxP/87o5JNdRwVWWA1N0sSjJBYYUz2LAfa4ZBTGxhFDN7a2YDokmFGxYVRuCv/zyKgka9Zu6/3BZazbKNCroFJ2hC+SjK9RE96iFAkTRGD2jV/TmFM6L8+58LFrXnHLmBP2B8/kDBMGSGA==</latexit><latexit sha1_base64="sHSc4+X4lqwv16lJO/cdyY9cfCc=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KkkR1INQ8OKxgrGFJpTNdtMu3d2E3UmhhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMizPBDXjet7O2vrG5tV3Zqe7u7R8cukfHTybNNWUBTUWqOzExTHDFAuAgWCfTjMhYsHY8upv57THThqfqESYZiyQZKJ5wSsBKPdcNU8kGBIdAcnyLfa/n1ry6NwdeJX5JaqhEq+d+hf2U5pIpoIIY0/W9DKKCaOBUsGk1zA3LCB2RAetaqohkJirml0/xuVX6OEm1LQV4rv6eKIg0ZiJj2ykJDM2yNxP/87o5JNdRwVWWA1N0sSjJBYYUz2LAfa4ZBTGxhFDN7a2YDokmFGxYVRuCv/zyKgka9Zu6/3BZazbKNCroFJ2hC+SjK9RE96iFAkTRGD2jV/TmFM6L8+58LFrXnHLmBP2B8/kDBMGSGA==</latexit><latexit sha1_base64="sHSc4+X4lqwv16lJO/cdyY9cfCc=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KkkR1INQ8OKxgrGFJpTNdtMu3d2E3UmhhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMizPBDXjet7O2vrG5tV3Zqe7u7R8cukfHTybNNWUBTUWqOzExTHDFAuAgWCfTjMhYsHY8upv57THThqfqESYZiyQZKJ5wSsBKPdcNU8kGBIdAcnyLfa/n1ry6NwdeJX5JaqhEq+d+hf2U5pIpoIIY0/W9DKKCaOBUsGk1zA3LCB2RAetaqohkJirml0/xuVX6OEm1LQV4rv6eKIg0ZiJj2ykJDM2yNxP/87o5JNdRwVWWA1N0sSjJBYYUz2LAfa4ZBTGxhFDN7a2YDokmFGxYVRuCv/zyKgka9Zu6/3BZazbKNCroFJ2hC+SjK9RE96iFAkTRGD2jV/TmFM6L8+58LFrXnHLmBP2B8/kDBMGSGA==</latexit>

!⌧ = 2
<latexit sha1_base64="8a0i14T7ULMZEe7QNq7NIa7mVbQ=">AAAB93icbVDLSgNBEJyNrxgfWfXoZTAInsJuENSDEPDiMYJrAtklzE5mkyHzWOYhxJAv8eJBxau/4s2/cZLsQRMLGoqqbrq70pxRbYLg2yutrW9sbpW3Kzu7e/tV/+DwQUurMImwZFJ1UqQJo4JEhhpGOrkiiKeMtNPRzcxvPxKlqRT3ZpyThKOBoBnFyDip51djyckAwdggC69ho+fXgnowB1wlYUFqoECr53/FfYktJ8JghrTuhkFukglShmJGppXYapIjPEID0nVUIE50MpkfPoWnTunDTCpXwsC5+ntigrjWY566To7MUC97M/E/r2tNdplMqMitIQIvFmWWQSPhLAXYp4pgw8aOIKyouxXiIVIIG5dVxYUQLr+8SqJG/aoe3p3Xmo0ijTI4BifgDITgAjTBLWiBCGBgwTN4BW/ek/fivXsfi9aSV8wcgT/wPn8Ak66R3w==</latexit><latexit sha1_base64="8a0i14T7ULMZEe7QNq7NIa7mVbQ=">AAAB93icbVDLSgNBEJyNrxgfWfXoZTAInsJuENSDEPDiMYJrAtklzE5mkyHzWOYhxJAv8eJBxau/4s2/cZLsQRMLGoqqbrq70pxRbYLg2yutrW9sbpW3Kzu7e/tV/+DwQUurMImwZFJ1UqQJo4JEhhpGOrkiiKeMtNPRzcxvPxKlqRT3ZpyThKOBoBnFyDip51djyckAwdggC69ho+fXgnowB1wlYUFqoECr53/FfYktJ8JghrTuhkFukglShmJGppXYapIjPEID0nVUIE50MpkfPoWnTunDTCpXwsC5+ntigrjWY566To7MUC97M/E/r2tNdplMqMitIQIvFmWWQSPhLAXYp4pgw8aOIKyouxXiIVIIG5dVxYUQLr+8SqJG/aoe3p3Xmo0ijTI4BifgDITgAjTBLWiBCGBgwTN4BW/ek/fivXsfi9aSV8wcgT/wPn8Ak66R3w==</latexit><latexit sha1_base64="8a0i14T7ULMZEe7QNq7NIa7mVbQ=">AAAB93icbVDLSgNBEJyNrxgfWfXoZTAInsJuENSDEPDiMYJrAtklzE5mkyHzWOYhxJAv8eJBxau/4s2/cZLsQRMLGoqqbrq70pxRbYLg2yutrW9sbpW3Kzu7e/tV/+DwQUurMImwZFJ1UqQJo4JEhhpGOrkiiKeMtNPRzcxvPxKlqRT3ZpyThKOBoBnFyDip51djyckAwdggC69ho+fXgnowB1wlYUFqoECr53/FfYktJ8JghrTuhkFukglShmJGppXYapIjPEID0nVUIE50MpkfPoWnTunDTCpXwsC5+ntigrjWY566To7MUC97M/E/r2tNdplMqMitIQIvFmWWQSPhLAXYp4pgw8aOIKyouxXiIVIIG5dVxYUQLr+8SqJG/aoe3p3Xmo0ijTI4BifgDITgAjTBLWiBCGBgwTN4BW/ek/fivXsfi9aSV8wcgT/wPn8Ak66R3w==</latexit><latexit sha1_base64="8a0i14T7ULMZEe7QNq7NIa7mVbQ=">AAAB93icbVDLSgNBEJyNrxgfWfXoZTAInsJuENSDEPDiMYJrAtklzE5mkyHzWOYhxJAv8eJBxau/4s2/cZLsQRMLGoqqbrq70pxRbYLg2yutrW9sbpW3Kzu7e/tV/+DwQUurMImwZFJ1UqQJo4JEhhpGOrkiiKeMtNPRzcxvPxKlqRT3ZpyThKOBoBnFyDip51djyckAwdggC69ho+fXgnowB1wlYUFqoECr53/FfYktJ8JghrTuhkFukglShmJGppXYapIjPEID0nVUIE50MpkfPoWnTunDTCpXwsC5+ntigrjWY566To7MUC97M/E/r2tNdplMqMitIQIvFmWWQSPhLAXYp4pgw8aOIKyouxXiIVIIG5dVxYUQLr+8SqJG/aoe3p3Xmo0ijTI4BifgDITgAjTBLWiBCGBgwTN4BW/ek/fivXsfi9aSV8wcgT/wPn8Ak66R3w==</latexit>



Colorbar scales 34

⇢ (gm/cc)
<latexit sha1_base64="6i7SRGA1NlBjkd8wnxce08YBFxw=">AAAB/nicbVDLSsNAFJ3UV62vqODGzWAR6qYmIvhYFd24rGBsoQllMp20QyeZMHMjltiFv+LGhYpbv8Odf+P0sdDqgQuHc+7l3nvCVHANjvNlFebmFxaXisulldW19Q17c+tWy0xR5lEppGqGRDPBE+YBB8GaqWIkDgVrhP3Lkd+4Y0pzmdzAIGVBTLoJjzglYKS2veOrnsT+OfaB3UNe6caHlB4M23bZqTpj4L/EnZIymqLetj/9jqRZzBKggmjdcp0Ugpwo4FSwYcnPNEsJ7ZMuaxmakJjpIB/fP8T7RungSCpTCeCx+nMiJ7HWgzg0nTGBnp71RuJ/XiuD6DTIeZJmwBI6WRRlAoPEozBwhytGQQwMIVRxcyumPaIIBRNZyYTgzr78l3hH1bOqc31crl1M0yiiXbSHKshFJ6iGrlAdeYiiB/SEXtCr9Wg9W2/W+6S1YE1nttEvWB/fDQiVCA==</latexit><latexit sha1_base64="6i7SRGA1NlBjkd8wnxce08YBFxw=">AAAB/nicbVDLSsNAFJ3UV62vqODGzWAR6qYmIvhYFd24rGBsoQllMp20QyeZMHMjltiFv+LGhYpbv8Odf+P0sdDqgQuHc+7l3nvCVHANjvNlFebmFxaXisulldW19Q17c+tWy0xR5lEppGqGRDPBE+YBB8GaqWIkDgVrhP3Lkd+4Y0pzmdzAIGVBTLoJjzglYKS2veOrnsT+OfaB3UNe6caHlB4M23bZqTpj4L/EnZIymqLetj/9jqRZzBKggmjdcp0Ugpwo4FSwYcnPNEsJ7ZMuaxmakJjpIB/fP8T7RungSCpTCeCx+nMiJ7HWgzg0nTGBnp71RuJ/XiuD6DTIeZJmwBI6WRRlAoPEozBwhytGQQwMIVRxcyumPaIIBRNZyYTgzr78l3hH1bOqc31crl1M0yiiXbSHKshFJ6iGrlAdeYiiB/SEXtCr9Wg9W2/W+6S1YE1nttEvWB/fDQiVCA==</latexit><latexit sha1_base64="6i7SRGA1NlBjkd8wnxce08YBFxw=">AAAB/nicbVDLSsNAFJ3UV62vqODGzWAR6qYmIvhYFd24rGBsoQllMp20QyeZMHMjltiFv+LGhYpbv8Odf+P0sdDqgQuHc+7l3nvCVHANjvNlFebmFxaXisulldW19Q17c+tWy0xR5lEppGqGRDPBE+YBB8GaqWIkDgVrhP3Lkd+4Y0pzmdzAIGVBTLoJjzglYKS2veOrnsT+OfaB3UNe6caHlB4M23bZqTpj4L/EnZIymqLetj/9jqRZzBKggmjdcp0Ugpwo4FSwYcnPNEsJ7ZMuaxmakJjpIB/fP8T7RungSCpTCeCx+nMiJ7HWgzg0nTGBnp71RuJ/XiuD6DTIeZJmwBI6WRRlAoPEozBwhytGQQwMIVRxcyumPaIIBRNZyYTgzr78l3hH1bOqc31crl1M0yiiXbSHKshFJ6iGrlAdeYiiB/SEXtCr9Wg9W2/W+6S1YE1nttEvWB/fDQiVCA==</latexit>

Te (keV)
<latexit sha1_base64="EpeveUToq2kjnet/Fb0ZahA5Fx0=">AAAB+3icbVDJSgNBEO1xjXGL5uilMQjxEiYiuJyCXjxGyAaZEHo6NUmTnoXuGnEY4q948aDi1R/x5t/YSeagiQ8KHu9VUVXPjaTQaNvf1srq2vrGZm4rv72zu7dfODhs6TBWHJo8lKHquEyDFAE0UaCETqSA+a6Etju+nfrtB1BahEEDkwh6PhsGwhOcoZH6hWKjD9S5pg7CI6blMbROJ/1Cya7YM9BlUs1IiWSo9wtfziDksQ8Bcsm07lbtCHspUyi4hEneiTVEjI/ZELqGBswH3Utnx0/oiVEG1AuVqQDpTP09kTJf68R3TafPcKQXvan4n9eN0bvspSKIYoSAzxd5saQY0mkSdCAUcJSJIYwrYW6lfMQU42jyypsQqosvL5PmWeWqYt+fl2o3WRo5ckSOSZlUyQWpkTtSJ03CSUKeySt5s56sF+vd+pi3rljZTJH8gfX5A7l9k7o=</latexit><latexit sha1_base64="EpeveUToq2kjnet/Fb0ZahA5Fx0=">AAAB+3icbVDJSgNBEO1xjXGL5uilMQjxEiYiuJyCXjxGyAaZEHo6NUmTnoXuGnEY4q948aDi1R/x5t/YSeagiQ8KHu9VUVXPjaTQaNvf1srq2vrGZm4rv72zu7dfODhs6TBWHJo8lKHquEyDFAE0UaCETqSA+a6Etju+nfrtB1BahEEDkwh6PhsGwhOcoZH6hWKjD9S5pg7CI6blMbROJ/1Cya7YM9BlUs1IiWSo9wtfziDksQ8Bcsm07lbtCHspUyi4hEneiTVEjI/ZELqGBswH3Utnx0/oiVEG1AuVqQDpTP09kTJf68R3TafPcKQXvan4n9eN0bvspSKIYoSAzxd5saQY0mkSdCAUcJSJIYwrYW6lfMQU42jyypsQqosvL5PmWeWqYt+fl2o3WRo5ckSOSZlUyQWpkTtSJ03CSUKeySt5s56sF+vd+pi3rljZTJH8gfX5A7l9k7o=</latexit><latexit sha1_base64="EpeveUToq2kjnet/Fb0ZahA5Fx0=">AAAB+3icbVDJSgNBEO1xjXGL5uilMQjxEiYiuJyCXjxGyAaZEHo6NUmTnoXuGnEY4q948aDi1R/x5t/YSeagiQ8KHu9VUVXPjaTQaNvf1srq2vrGZm4rv72zu7dfODhs6TBWHJo8lKHquEyDFAE0UaCETqSA+a6Etju+nfrtB1BahEEDkwh6PhsGwhOcoZH6hWKjD9S5pg7CI6blMbROJ/1Cya7YM9BlUs1IiWSo9wtfziDksQ8Bcsm07lbtCHspUyi4hEneiTVEjI/ZELqGBswH3Utnx0/oiVEG1AuVqQDpTP09kTJf68R3TafPcKQXvan4n9eN0bvspSKIYoSAzxd5saQY0mkSdCAUcJSJIYwrYW6lfMQU42jyypsQqosvL5PmWeWqYt+fl2o3WRo5ckSOSZlUyQWpkTtSJ03CSUKeySt5s56sF+vd+pi3rljZTJH8gfX5A7l9k7o=</latexit>

I�2 (W/cm2)
<latexit sha1_base64="qLLvYdE1c2Fa8LxwJY1dRaIepB0=">AAACCnicbVC7TgJBFJ3FF+Jr1dJmAphggwsx8VERbbTDRISEBTI7OwsTZh+ZuWskm+1t/BUbCzW2foGdf+PwKBQ9ySQn55ybO/c4keAKLOvLyCwsLi2vZFdza+sbm1vm9s6tCmNJWYOGIpQthygmeMAawEGwViQZ8R3Bms7wYuw375hUPAxuYBSxjk/6Afc4JaClnpm/woktdN4labeK7TNsA7uHpNQ8pH6xWy0epD2zYJWtCfBfUpmRApqh3jM/bTeksc8CoIIo1a5YEXQSIoFTwdKcHSsWETokfdbWNCA+U51kckuK97XiYi+U+gWAJ+rPiYT4So18Ryd9AgM1743F/7x2DN5JJ+FBFAML6HSRFwsMIR4Xg10uGQUx0oRQyfVfMR0QSSjo+nK6hMr8yX9Jo1o+LVvXR4Xa+ayNLNpDeVRCFXSMaugS1VEDUfSAntALejUejWfjzXifRjPGbGYX/YLx8Q1pZ5ju</latexit><latexit sha1_base64="qLLvYdE1c2Fa8LxwJY1dRaIepB0=">AAACCnicbVC7TgJBFJ3FF+Jr1dJmAphggwsx8VERbbTDRISEBTI7OwsTZh+ZuWskm+1t/BUbCzW2foGdf+PwKBQ9ySQn55ybO/c4keAKLOvLyCwsLi2vZFdza+sbm1vm9s6tCmNJWYOGIpQthygmeMAawEGwViQZ8R3Bms7wYuw375hUPAxuYBSxjk/6Afc4JaClnpm/woktdN4labeK7TNsA7uHpNQ8pH6xWy0epD2zYJWtCfBfUpmRApqh3jM/bTeksc8CoIIo1a5YEXQSIoFTwdKcHSsWETokfdbWNCA+U51kckuK97XiYi+U+gWAJ+rPiYT4So18Ryd9AgM1743F/7x2DN5JJ+FBFAML6HSRFwsMIR4Xg10uGQUx0oRQyfVfMR0QSSjo+nK6hMr8yX9Jo1o+LVvXR4Xa+ayNLNpDeVRCFXSMaugS1VEDUfSAntALejUejWfjzXifRjPGbGYX/YLx8Q1pZ5ju</latexit><latexit sha1_base64="qLLvYdE1c2Fa8LxwJY1dRaIepB0=">AAACCnicbVC7TgJBFJ3FF+Jr1dJmAphggwsx8VERbbTDRISEBTI7OwsTZh+ZuWskm+1t/BUbCzW2foGdf+PwKBQ9ySQn55ybO/c4keAKLOvLyCwsLi2vZFdza+sbm1vm9s6tCmNJWYOGIpQthygmeMAawEGwViQZ8R3Bms7wYuw375hUPAxuYBSxjk/6Afc4JaClnpm/woktdN4labeK7TNsA7uHpNQ8pH6xWy0epD2zYJWtCfBfUpmRApqh3jM/bTeksc8CoIIo1a5YEXQSIoFTwdKcHSsWETokfdbWNCA+U51kckuK97XiYi+U+gWAJ+rPiYT4So18Ryd9AgM1743F/7x2DN5JJ+FBFAML6HSRFwsMIR4Xg10uGQUx0oRQyfVfMR0QSSjo+nK6hMr8yX9Jo1o+LVvXR4Xa+ayNLNpDeVRCFXSMaugS1VEDUfSAntALejUejWfjzXifRjPGbGYX/YLx8Q1pZ5ju</latexit>

dElaser

dt dm
(100 kJ/gm/µsec)

<latexit sha1_base64="OUe9Lt2WXdefXgOzD7htaoX+jOU="></latexit><latexit sha1_base64="OUe9Lt2WXdefXgOzD7htaoX+jOU="></latexit><latexit sha1_base64="OUe9Lt2WXdefXgOzD7htaoX+jOU="></latexit>

!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

B
<latexit sha1_base64="mGrc731QsPIFLZUntZfENvog0/A=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hodua3nlBpnsh7M04xiOlA8ogzaqzUrPfKFbfqzkFWiZeTCuRo9Mpf3X7CshilYYJq3fHc1AQTqgxnAqelbqYxpWxEB9ixVNIYdTCZHzolZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYmugwmXaWZQssWiKBPEJGT2NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL68S/6J6U3Wbl5VaPU+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8Cq4yZ</latexit><latexit sha1_base64="mGrc731QsPIFLZUntZfENvog0/A=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hodua3nlBpnsh7M04xiOlA8ogzaqzUrPfKFbfqzkFWiZeTCuRo9Mpf3X7CshilYYJq3fHc1AQTqgxnAqelbqYxpWxEB9ixVNIYdTCZHzolZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYmugwmXaWZQssWiKBPEJGT2NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL68S/6J6U3Wbl5VaPU+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8Cq4yZ</latexit><latexit sha1_base64="mGrc731QsPIFLZUntZfENvog0/A=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjy2YGyhDWWznbRrN5uwuxFK6S/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fDoQSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hodua3nlBpnsh7M04xiOlA8ogzaqzUrPfKFbfqzkFWiZeTCuRo9Mpf3X7CshilYYJq3fHc1AQTqgxnAqelbqYxpWxEB9ixVNIYdTCZHzolZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYmugwmXaWZQssWiKBPEJGT2NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL68S/6J6U3Wbl5VaPU+jCCdwCufgwRXU4A4a4AMDhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8Cq4yZ</latexit>

B(G = 10�4T )
<latexit sha1_base64="HuoMzlo/Y7eM1nUOglJEflomjmc=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCB0lrSNSDCcGDHjGhQgKFbJcFNmy3ze5WQxr+hxcParz6Y7z5b1ygBwVfMsnLezOZmedHnClt299WZmV1bX0ju5nb2t7Z3cvvHzyoMJaEuiTkoWz6WFHOBHU105w2I0lx4HPa8Ec3U7/xSKVioajrcUS9AA8E6zOCtZE6VVS8vXbsTnJWntRPu/mCXbJnQMvESUkBUtS6+a92LyRxQIUmHCvVcuxIewmWmhFOJ7l2rGiEyQgPaMtQgQOqvGR29QSdGKWH+qE0JTSaqb8nEhwoNQ580xlgPVSL3lT8z2vFun/pJUxEsaaCzBf1Y450iKYRoB6TlGg+NgQTycytiAyxxESboHImBGfx5WXinpeuSs59uVCppmlk4QiOoQgOXEAF7qAGLhCQ8Ayv8GY9WS/Wu/Uxb81Y6cwh/IH1+QMUupB9</latexit><latexit sha1_base64="HuoMzlo/Y7eM1nUOglJEflomjmc=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCB0lrSNSDCcGDHjGhQgKFbJcFNmy3ze5WQxr+hxcParz6Y7z5b1ygBwVfMsnLezOZmedHnClt299WZmV1bX0ju5nb2t7Z3cvvHzyoMJaEuiTkoWz6WFHOBHU105w2I0lx4HPa8Ec3U7/xSKVioajrcUS9AA8E6zOCtZE6VVS8vXbsTnJWntRPu/mCXbJnQMvESUkBUtS6+a92LyRxQIUmHCvVcuxIewmWmhFOJ7l2rGiEyQgPaMtQgQOqvGR29QSdGKWH+qE0JTSaqb8nEhwoNQ580xlgPVSL3lT8z2vFun/pJUxEsaaCzBf1Y450iKYRoB6TlGg+NgQTycytiAyxxESboHImBGfx5WXinpeuSs59uVCppmlk4QiOoQgOXEAF7qAGLhCQ8Ayv8GY9WS/Wu/Uxb81Y6cwh/IH1+QMUupB9</latexit><latexit sha1_base64="HuoMzlo/Y7eM1nUOglJEflomjmc=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCB0lrSNSDCcGDHjGhQgKFbJcFNmy3ze5WQxr+hxcParz6Y7z5b1ygBwVfMsnLezOZmedHnClt299WZmV1bX0ju5nb2t7Z3cvvHzyoMJaEuiTkoWz6WFHOBHU105w2I0lx4HPa8Ec3U7/xSKVioajrcUS9AA8E6zOCtZE6VVS8vXbsTnJWntRPu/mCXbJnQMvESUkBUtS6+a92LyRxQIUmHCvVcuxIewmWmhFOJ7l2rGiEyQgPaMtQgQOqvGR29QSdGKWH+qE0JTSaqb8nEhwoNQ580xlgPVSL3lT8z2vFun/pJUxEsaaCzBf1Y450iKYRoB6TlGg+NgQTycytiAyxxESboHImBGfx5WXinpeuSs59uVCppmlk4QiOoQgOXEAF7qAGLhCQ8Ayv8GY9WS/Wu/Uxb81Y6cwh/IH1+QMUupB9</latexit><latexit sha1_base64="HuoMzlo/Y7eM1nUOglJEflomjmc=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCB0lrSNSDCcGDHjGhQgKFbJcFNmy3ze5WQxr+hxcParz6Y7z5b1ygBwVfMsnLezOZmedHnClt299WZmV1bX0ju5nb2t7Z3cvvHzyoMJaEuiTkoWz6WFHOBHU105w2I0lx4HPa8Ec3U7/xSKVioajrcUS9AA8E6zOCtZE6VVS8vXbsTnJWntRPu/mCXbJnQMvESUkBUtS6+a92LyRxQIUmHCvVcuxIewmWmhFOJ7l2rGiEyQgPaMtQgQOqvGR29QSdGKWH+qE0JTSaqb8nEhwoNQ580xlgPVSL3lT8z2vFun/pJUxEsaaCzBf1Y450iKYRoB6TlGg+NgQTycytiAyxxESboHImBGfx5WXinpeuSs59uVCppmlk4QiOoQgOXEAF7qAGLhCQ8Ayv8GY9WS/Wu/Uxb81Y6cwh/IH1+QMUupB9</latexit>



B-fields for the C5H12 35

Bz
<latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit>By

<latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit><latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit><latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit>

Bz
<latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit>

⇢

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

Bz = 0.5 TBz = 30 T

⇢

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

Bz = 0.5 T

⇢

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

2.9 mg/cc C5H12



Structure of B-field on D2 absorption (more self generated fields) 36

4.8 mg/cc D2 + 2% Ne

Bz = 0 T Bz = 30 T

⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

⇢!⌧
<latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit><latexit sha1_base64="laynTidvKl6dw7NEMCAiL/1R77Y=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lFUG9FLx4rGFtIQtlsN+3S/Qi7E6GE/gwvHlS8+m+8+W/ctjlo9cHA470ZZuYlmeAWfP/Lq6ysrq1vVDdrW9s7u3v1/YMHq3NDWUC10KaXEMsEVywADoL1MsOITATrJuObmd99ZMZyre5hkrFYkqHiKacEnBRGWrIhwRGQvF9v+E1/DvyXtErSQCU6/fpnNNA0l0wBFcTasOVnEBfEAKeCTWtRbllG6JgMWeioIpLZuJifPMUnThngVBtXCvBc/TlREGntRCauUxIY2WVvJv7nhTmkl3HBVZYDU3SxKM0FBo1n/+MBN4yCmDhCqOHuVkxHxBAKLqWaC6G1/PJfEpw1r5r+3XmjfV2mUUVH6Bidoha6QG10izooQBRp9IRe0KsH3rP35r0vWiteOXOIfsH7+AZyXZDm</latexit>

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>
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⇢

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

⇢

I�2
<latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit><latexit sha1_base64="UZnsDrC1b88wHy6l9+e5OmcSNH8=">AAAB8XicjVDLSsNAFL2pr1pfVZduBovgqqRFUHcFN7qrYGwhjWUymbRDJ5MwcyOU0M9w40LFrX/jzr9x+lioKHhg4HDOudw7J8ykMOi6H05paXllda28XtnY3Nreqe7u3Zo014x7LJWp7obUcCkU91Cg5N1Mc5qEknfC0cXU79xzbUSqbnCc8SChAyViwShayb8iPWnDEb1r9qu1Rt2dgfxNarBAu19970UpyxOukElqjN9wMwwKqlEwySeVXm54RtmIDrhvqaIJN0ExO3lCjqwSkTjV9ikkM/XrREETY8ZJaJMJxaH56U3F3zw/x/gsKITKcuSKzRfFuSSYkun/SSQ0ZyjHllCmhb2VsCHVlKFtqfK/Erxm/bzuXp/UWs1FG2U4gEM4hgacQgsuoQ0eMEjhAZ7g2UHn0XlxXufRkrOY2YdvcN4+Ab40kGQ=</latexit>

Bz
<latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit><latexit sha1_base64="chxBxm0WfsWdPB3pofb9pPxCWUI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG+lXjxWNLbQhrLZTtqlm03Y3Qg19Cd48aDi1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0PfVbj6g0j+W9GSfoR3QgecgZNVa6a/SeeuWKW3VnIMuklpMK5Gj2yl/dfszSCKVhgmrdqbmJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjaE2uLLy8Q7q15V3dvzSr2Rp1GEIziGU6jBBdThBprgAYMBPMMrvDnCeXHenY95a8HJZw7hD5zPH5VwjYY=</latexit>

By
<latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit><latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit><latexit sha1_base64="BoUmWhnYkZkdNh3PXAB11XsmaNc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8eKxhbaUDbbTbt0swm7EyGU/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPmKc8iOlAiUgwila6b/TyXqXq1twZyDLxClKFAs1e5avbT1gWc4VMUmM6nptiMKYaBZN8Uu5mhqeUjeiAdyxVNOYmGM9OnZBTq/RJlGhbCslM/T0xprExeRzazpji0Cx6U/E/r5NhdBWMhUoz5IrNF0WZJJiQ6d+kLzRnKHNLKNPC3krYkGrK0KZTtiF4iy8vE/+8dl1z7y6q9UaRRgmO4QTOwINLqMMtNMEHBgN4hld4c6Tz4rw7H/PWFaeYOYI/cD5/AJPtjYU=</latexit>

4.8 mg/cc D2 + 2% Ne

Bz = 0 T Bz = 30 T



Proton radiography of D2  38

4.8 mg/cc D2 + 2% Ne

Bz = 0 T

Bz = 30 T
@ 14.7 MeV

@ 3.1 MeV

note: B-field too small 
to image with 14.7 MeV @ 7.8 ns



Energy accounting of shots to date 39

4.8 mg/cc D2 + 2% Ne3.2 mg/cc D2 + 2% Ne1.6 mg/cc D2

21.1 kJ in 10 ns delivered laser energy

11.2 kJ in gas (53%) 
1.2 kJ in window (6%) 
7.5 kJ out the back (36%) 
750 eV gas temperature

15.7 kJ in gas (74%) 
1.7 kJ in window (8%) 
2.3 kJ out the back (11%) 
1500 eV gas temperature

16.3 kJ in gas (77%) 
2.0 kJ in window (9%) 
1.2 kJ out the back (6%) 
1250 eV gas temperature

22 kJ / 30 kJ (73%) @ 13 ns



LPI threshold:  SBS backscatter from Refractive Self Intensification is expected to become 
significant at 6.4 mg/cc 40

1 atm, 5% ne/ncr, 1.6 mg/cc 2 atm, 10% ne/ncr, 3.2 mg/cc 4 atm, 20% ne/ncr, 6.4 mg/cc

significant

negligible

laser pulse

SBS gain

laser



Uncertainty of VISAR energy deposition measurement 41

dE

dvmax
=

25 kJ/cm

8 km/s
<latexit sha1_base64="svh7DdNB637av30ncAae09mp/E8=">AAACJnicbZDLSgMxFIYz3q23qks3wSK4kHamKNaFIoggripYFdpSMplMDU1mhuSMWIa8jRtfxY3gBXHno5i2s9DqgcDP95/Dyfn9RHANrvvpTExOTc/Mzs0XFhaXlleKq2tXOk4VZQ0ai1jd+EQzwSPWAA6C3SSKEekLdu33Tgb+9R1TmsfRJfQT1pakG/GQUwIWdYpHrVARmgWnJgvuOi1g95BJcm/M4cgYkeoe7p1XqDQmBzXckxVtTKdYcsvusPBf4eWihPKqd4ovrSCmqWQRUEG0bnpuAu2MKOBUMFNopZolhPZIlzWtjIhkup0N7zR4y5IAh7GyLwI8pD8nMiK17kvfdkoCt3rcG8D/vGYKYa2d8ShJgUV0tChMBYYYD0LDAVeMguhbQaji9q+Y3hKbD9hoCzYEb/zkv6JRLR+UvYvd0vFOnsYc2kCbaBt5aB8dozNURw1E0QN6Qq/ozXl0np1352PUOuHkM+voVzlf3wjup2I=</latexit><latexit sha1_base64="svh7DdNB637av30ncAae09mp/E8=">AAACJnicbZDLSgMxFIYz3q23qks3wSK4kHamKNaFIoggripYFdpSMplMDU1mhuSMWIa8jRtfxY3gBXHno5i2s9DqgcDP95/Dyfn9RHANrvvpTExOTc/Mzs0XFhaXlleKq2tXOk4VZQ0ai1jd+EQzwSPWAA6C3SSKEekLdu33Tgb+9R1TmsfRJfQT1pakG/GQUwIWdYpHrVARmgWnJgvuOi1g95BJcm/M4cgYkeoe7p1XqDQmBzXckxVtTKdYcsvusPBf4eWihPKqd4ovrSCmqWQRUEG0bnpuAu2MKOBUMFNopZolhPZIlzWtjIhkup0N7zR4y5IAh7GyLwI8pD8nMiK17kvfdkoCt3rcG8D/vGYKYa2d8ShJgUV0tChMBYYYD0LDAVeMguhbQaji9q+Y3hKbD9hoCzYEb/zkv6JRLR+UvYvd0vFOnsYc2kCbaBt5aB8dozNURw1E0QN6Qq/ozXl0np1352PUOuHkM+voVzlf3wjup2I=</latexit><latexit sha1_base64="svh7DdNB637av30ncAae09mp/E8=">AAACJnicbZDLSgMxFIYz3q23qks3wSK4kHamKNaFIoggripYFdpSMplMDU1mhuSMWIa8jRtfxY3gBXHno5i2s9DqgcDP95/Dyfn9RHANrvvpTExOTc/Mzs0XFhaXlleKq2tXOk4VZQ0ai1jd+EQzwSPWAA6C3SSKEekLdu33Tgb+9R1TmsfRJfQT1pakG/GQUwIWdYpHrVARmgWnJgvuOi1g95BJcm/M4cgYkeoe7p1XqDQmBzXckxVtTKdYcsvusPBf4eWihPKqd4ovrSCmqWQRUEG0bnpuAu2MKOBUMFNopZolhPZIlzWtjIhkup0N7zR4y5IAh7GyLwI8pD8nMiK17kvfdkoCt3rcG8D/vGYKYa2d8ShJgUV0tChMBYYYD0LDAVeMguhbQaji9q+Y3hKbD9hoCzYEb/zkv6JRLR+UvYvd0vFOnsYc2kCbaBt5aB8dozNURw1E0QN6Qq/ozXl0np1352PUOuHkM+voVzlf3wjup2I=</latexit><latexit sha1_base64="svh7DdNB637av30ncAae09mp/E8=">AAACJnicbZDLSgMxFIYz3q23qks3wSK4kHamKNaFIoggripYFdpSMplMDU1mhuSMWIa8jRtfxY3gBXHno5i2s9DqgcDP95/Dyfn9RHANrvvpTExOTc/Mzs0XFhaXlleKq2tXOk4VZQ0ai1jd+EQzwSPWAA6C3SSKEekLdu33Tgb+9R1TmsfRJfQT1pakG/GQUwIWdYpHrVARmgWnJgvuOi1g95BJcm/M4cgYkeoe7p1XqDQmBzXckxVtTKdYcsvusPBf4eWihPKqd4ovrSCmqWQRUEG0bnpuAu2MKOBUMFNopZolhPZIlzWtjIhkup0N7zR4y5IAh7GyLwI8pD8nMiK17kvfdkoCt3rcG8D/vGYKYa2d8ShJgUV0tChMBYYYD0LDAVeMguhbQaji9q+Y3hKbD9hoCzYEb/zkv6JRLR+UvYvd0vFOnsYc2kCbaBt5aB8dozNURw1E0QN6Qq/ozXl0np1352PUOuHkM+voVzlf3wjup2I=</latexit>

dE

dt
=

25 kJ/cm

-25 ns
<latexit sha1_base64="fcVIglmTuGq4WRoCOPTTBvFPX6Q=">AAACG3icbZDNSgMxFIUz9a/Wv6pLN8EiuNA6UxV1IRREEFcVrC20pWQyGRuayQzJHbEM8yBufBU3LlRcCS58G9N2Flo9EDj57r0k97iR4Bps+8vKTU3PzM7l5wsLi0vLK8XVtRsdxoqyOg1FqJou0UxwyerAQbBmpBgJXMEabv9sWG/cMaV5KK9hELFOQG4l9zklYFC3uN/2FaGJd54mHqSn41sb2D0klUPcv9yjQZpmYNcQqdO0WyzZZXsk/Nc4mSmhTLVu8aPthTQOmAQqiNYtx46gkxAFnAqWFtqxZhGhfXLLWsZKEjDdSUbLpXjLEA/7oTJHAh7RnxMJCbQeBK7pDAj09GRtCP+rtWLwjzsJl1EMTNLxQ34sMIR4mBT2uGIUxMAYQhU3f8W0R0w+YPIsmBCcyZX/mnqlfFJ2rg5K1Z0sjTzaQJtoGznoCFXRBaqhOqLoAT2hF/RqPVrP1pv1Pm7NWdnMOvol6/Mb2kyh9w==</latexit><latexit sha1_base64="fcVIglmTuGq4WRoCOPTTBvFPX6Q=">AAACG3icbZDNSgMxFIUz9a/Wv6pLN8EiuNA6UxV1IRREEFcVrC20pWQyGRuayQzJHbEM8yBufBU3LlRcCS58G9N2Flo9EDj57r0k97iR4Bps+8vKTU3PzM7l5wsLi0vLK8XVtRsdxoqyOg1FqJou0UxwyerAQbBmpBgJXMEabv9sWG/cMaV5KK9hELFOQG4l9zklYFC3uN/2FaGJd54mHqSn41sb2D0klUPcv9yjQZpmYNcQqdO0WyzZZXsk/Nc4mSmhTLVu8aPthTQOmAQqiNYtx46gkxAFnAqWFtqxZhGhfXLLWsZKEjDdSUbLpXjLEA/7oTJHAh7RnxMJCbQeBK7pDAj09GRtCP+rtWLwjzsJl1EMTNLxQ34sMIR4mBT2uGIUxMAYQhU3f8W0R0w+YPIsmBCcyZX/mnqlfFJ2rg5K1Z0sjTzaQJtoGznoCFXRBaqhOqLoAT2hF/RqPVrP1pv1Pm7NWdnMOvol6/Mb2kyh9w==</latexit><latexit sha1_base64="fcVIglmTuGq4WRoCOPTTBvFPX6Q=">AAACG3icbZDNSgMxFIUz9a/Wv6pLN8EiuNA6UxV1IRREEFcVrC20pWQyGRuayQzJHbEM8yBufBU3LlRcCS58G9N2Flo9EDj57r0k97iR4Bps+8vKTU3PzM7l5wsLi0vLK8XVtRsdxoqyOg1FqJou0UxwyerAQbBmpBgJXMEabv9sWG/cMaV5KK9hELFOQG4l9zklYFC3uN/2FaGJd54mHqSn41sb2D0klUPcv9yjQZpmYNcQqdO0WyzZZXsk/Nc4mSmhTLVu8aPthTQOmAQqiNYtx46gkxAFnAqWFtqxZhGhfXLLWsZKEjDdSUbLpXjLEA/7oTJHAh7RnxMJCbQeBK7pDAj09GRtCP+rtWLwjzsJl1EMTNLxQ34sMIR4mBT2uGIUxMAYQhU3f8W0R0w+YPIsmBCcyZX/mnqlfFJ2rg5K1Z0sjTzaQJtoGznoCFXRBaqhOqLoAT2hF/RqPVrP1pv1Pm7NWdnMOvol6/Mb2kyh9w==</latexit><latexit sha1_base64="fcVIglmTuGq4WRoCOPTTBvFPX6Q=">AAACG3icbZDNSgMxFIUz9a/Wv6pLN8EiuNA6UxV1IRREEFcVrC20pWQyGRuayQzJHbEM8yBufBU3LlRcCS58G9N2Flo9EDj57r0k97iR4Bps+8vKTU3PzM7l5wsLi0vLK8XVtRsdxoqyOg1FqJou0UxwyerAQbBmpBgJXMEabv9sWG/cMaV5KK9hELFOQG4l9zklYFC3uN/2FaGJd54mHqSn41sb2D0klUPcv9yjQZpmYNcQqdO0WyzZZXsk/Nc4mSmhTLVu8aPthTQOmAQqiNYtx46gkxAFnAqWFtqxZhGhfXLLWsZKEjDdSUbLpXjLEA/7oTJHAh7RnxMJCbQeBK7pDAj09GRtCP+rtWLwjzsJl1EMTNLxQ34sMIR4mBT2uGIUxMAYQhU3f8W0R0w+YPIsmBCcyZX/mnqlfFJ2rg5K1Z0sjTzaQJtoGznoCFXRBaqhOqLoAT2hF/RqPVrP1pv1Pm7NWdnMOvol6/Mb2kyh9w==</latexit>

�E =

����
dE

dvmax

����
q
�2
v + �2

EOS

<latexit sha1_base64="aZsshbbzAhPLDqMLt0hjg1W9caY="></latexit><latexit sha1_base64="aZsshbbzAhPLDqMLt0hjg1W9caY="></latexit><latexit sha1_base64="aZsshbbzAhPLDqMLt0hjg1W9caY="></latexit><latexit sha1_base64="aZsshbbzAhPLDqMLt0hjg1W9caY="></latexit>

�E =

����
dE

dt

����
q

�2
ts + �2

t0 + �2

EOS

<latexit sha1_base64="mp4TvFjyH7itLletv67f9T1Q2M8="></latexit><latexit sha1_base64="mp4TvFjyH7itLletv67f9T1Q2M8="></latexit><latexit sha1_base64="mp4TvFjyH7itLletv67f9T1Q2M8="></latexit><latexit sha1_base64="mp4TvFjyH7itLletv67f9T1Q2M8="></latexit>

�E = 3 kJ/cm
<latexit sha1_base64="w4EG/hRSsyxsToq2q4HpfyvKCPw=">AAACAXicbVBNSwMxEM3Wr1q/qp7ES7AIHqTuqqAehIII4qmCawvdUrJp2oYm2SWZFctSvPhXvHhQ8eq/8Oa/Mf04aOuDgcd7M8zMC2PBDbjut5OZmZ2bX8gu5paWV1bX8usbdyZKNGU+jUSkqyExTHDFfOAgWDXWjMhQsErYvRj4lXumDY/ULfRiVpekrXiLUwJWauS3AsPbkjQu8TkOgD1AeoS71wdU9hv5glt0h8DTxBuTAhqj3Mh/Bc2IJpIpoIIYU/PcGOop0cCpYP1ckBgWE9olbVazVBHJTD0dvtDHu1Zp4lakbSnAQ/X3REqkMT0Z2k5JoGMmvYH4n1dLoHVaT7mKE2CKjha1EoEhwoM8cJNrRkH0LCFUc3srph2iCQWbWs6G4E2+PE38w+JZ0bs5LpT2x2lk0TbaQXvIQyeohK5QGfmIokf0jF7Rm/PkvDjvzseoNeOMZzbRHzifPxHMlhE=</latexit><latexit sha1_base64="w4EG/hRSsyxsToq2q4HpfyvKCPw=">AAACAXicbVBNSwMxEM3Wr1q/qp7ES7AIHqTuqqAehIII4qmCawvdUrJp2oYm2SWZFctSvPhXvHhQ8eq/8Oa/Mf04aOuDgcd7M8zMC2PBDbjut5OZmZ2bX8gu5paWV1bX8usbdyZKNGU+jUSkqyExTHDFfOAgWDXWjMhQsErYvRj4lXumDY/ULfRiVpekrXiLUwJWauS3AsPbkjQu8TkOgD1AeoS71wdU9hv5glt0h8DTxBuTAhqj3Mh/Bc2IJpIpoIIYU/PcGOop0cCpYP1ckBgWE9olbVazVBHJTD0dvtDHu1Zp4lakbSnAQ/X3REqkMT0Z2k5JoGMmvYH4n1dLoHVaT7mKE2CKjha1EoEhwoM8cJNrRkH0LCFUc3srph2iCQWbWs6G4E2+PE38w+JZ0bs5LpT2x2lk0TbaQXvIQyeohK5QGfmIokf0jF7Rm/PkvDjvzseoNeOMZzbRHzifPxHMlhE=</latexit><latexit sha1_base64="w4EG/hRSsyxsToq2q4HpfyvKCPw=">AAACAXicbVBNSwMxEM3Wr1q/qp7ES7AIHqTuqqAehIII4qmCawvdUrJp2oYm2SWZFctSvPhXvHhQ8eq/8Oa/Mf04aOuDgcd7M8zMC2PBDbjut5OZmZ2bX8gu5paWV1bX8usbdyZKNGU+jUSkqyExTHDFfOAgWDXWjMhQsErYvRj4lXumDY/ULfRiVpekrXiLUwJWauS3AsPbkjQu8TkOgD1AeoS71wdU9hv5glt0h8DTxBuTAhqj3Mh/Bc2IJpIpoIIYU/PcGOop0cCpYP1ckBgWE9olbVazVBHJTD0dvtDHu1Zp4lakbSnAQ/X3REqkMT0Z2k5JoGMmvYH4n1dLoHVaT7mKE2CKjha1EoEhwoM8cJNrRkH0LCFUc3srph2iCQWbWs6G4E2+PE38w+JZ0bs5LpT2x2lk0TbaQXvIQyeohK5QGfmIokf0jF7Rm/PkvDjvzseoNeOMZzbRHzifPxHMlhE=</latexit><latexit sha1_base64="w4EG/hRSsyxsToq2q4HpfyvKCPw=">AAACAXicbVBNSwMxEM3Wr1q/qp7ES7AIHqTuqqAehIII4qmCawvdUrJp2oYm2SWZFctSvPhXvHhQ8eq/8Oa/Mf04aOuDgcd7M8zMC2PBDbjut5OZmZ2bX8gu5paWV1bX8usbdyZKNGU+jUSkqyExTHDFfOAgWDXWjMhQsErYvRj4lXumDY/ULfRiVpekrXiLUwJWauS3AsPbkjQu8TkOgD1AeoS71wdU9hv5glt0h8DTxBuTAhqj3Mh/Bc2IJpIpoIIYU/PcGOop0cCpYP1ckBgWE9olbVazVBHJTD0dvtDHu1Zp4lakbSnAQ/X3REqkMT0Z2k5JoGMmvYH4n1dLoHVaT7mKE2CKjha1EoEhwoM8cJNrRkH0LCFUc3srph2iCQWbWs6G4E2+PE38w+JZ0bs5LpT2x2lk0TbaQXvIQyeohK5QGfmIokf0jF7Rm/PkvDjvzseoNeOMZzbRHzifPxHMlhE=</latexit>

�E = 1.5 kJ/cm
<latexit sha1_base64="PlGEcAgR8ZOcOhHXerlFko1/hKk=">AAACA3icbVBNS8NAEN3Ur1q/qh57WSyCB6mJKOpBKIggnioYW2hC2Ww37dLdJOxOxBJ68OJf8eJBxat/wpv/xu3HQVsfDDzem2FmXpAIrsG2v63c3PzC4lJ+ubCyura+UdzcutNxqihzaSxi1QiIZoJHzAUOgjUSxYgMBKsHvYuhX79nSvM4uoV+wnxJOhEPOSVgpFax5GnekaR1ic+xB+wBMqdyjHvXB1QOWsWyXbFHwLPEmZAymqDWKn557ZimkkVABdG66dgJ+BlRwKlgg4KXapYQ2iMd1jQ0IpJpPxs9McC7RmnjMFamIsAj9fdERqTWfRmYTkmgq6e9ofif10whPPUzHiUpsIiOF4WpwBDjYSK4zRWjIPqGEKq4uRXTLlGEgsmtYEJwpl+eJe5h5azi3ByVq/uTNPKohHbQHnLQCaqiK1RDLqLoET2jV/RmPVkv1rv1MW7NWZOZbfQH1ucP/mCWhg==</latexit><latexit sha1_base64="PlGEcAgR8ZOcOhHXerlFko1/hKk=">AAACA3icbVBNS8NAEN3Ur1q/qh57WSyCB6mJKOpBKIggnioYW2hC2Ww37dLdJOxOxBJ68OJf8eJBxat/wpv/xu3HQVsfDDzem2FmXpAIrsG2v63c3PzC4lJ+ubCyura+UdzcutNxqihzaSxi1QiIZoJHzAUOgjUSxYgMBKsHvYuhX79nSvM4uoV+wnxJOhEPOSVgpFax5GnekaR1ic+xB+wBMqdyjHvXB1QOWsWyXbFHwLPEmZAymqDWKn557ZimkkVABdG66dgJ+BlRwKlgg4KXapYQ2iMd1jQ0IpJpPxs9McC7RmnjMFamIsAj9fdERqTWfRmYTkmgq6e9ofif10whPPUzHiUpsIiOF4WpwBDjYSK4zRWjIPqGEKq4uRXTLlGEgsmtYEJwpl+eJe5h5azi3ByVq/uTNPKohHbQHnLQCaqiK1RDLqLoET2jV/RmPVkv1rv1MW7NWZOZbfQH1ucP/mCWhg==</latexit><latexit sha1_base64="PlGEcAgR8ZOcOhHXerlFko1/hKk=">AAACA3icbVBNS8NAEN3Ur1q/qh57WSyCB6mJKOpBKIggnioYW2hC2Ww37dLdJOxOxBJ68OJf8eJBxat/wpv/xu3HQVsfDDzem2FmXpAIrsG2v63c3PzC4lJ+ubCyura+UdzcutNxqihzaSxi1QiIZoJHzAUOgjUSxYgMBKsHvYuhX79nSvM4uoV+wnxJOhEPOSVgpFax5GnekaR1ic+xB+wBMqdyjHvXB1QOWsWyXbFHwLPEmZAymqDWKn557ZimkkVABdG66dgJ+BlRwKlgg4KXapYQ2iMd1jQ0IpJpPxs9McC7RmnjMFamIsAj9fdERqTWfRmYTkmgq6e9ofif10whPPUzHiUpsIiOF4WpwBDjYSK4zRWjIPqGEKq4uRXTLlGEgsmtYEJwpl+eJe5h5azi3ByVq/uTNPKohHbQHnLQCaqiK1RDLqLoET2jV/RmPVkv1rv1MW7NWZOZbfQH1ucP/mCWhg==</latexit><latexit sha1_base64="PlGEcAgR8ZOcOhHXerlFko1/hKk=">AAACA3icbVBNS8NAEN3Ur1q/qh57WSyCB6mJKOpBKIggnioYW2hC2Ww37dLdJOxOxBJ68OJf8eJBxat/wpv/xu3HQVsfDDzem2FmXpAIrsG2v63c3PzC4lJ+ubCyura+UdzcutNxqihzaSxi1QiIZoJHzAUOgjUSxYgMBKsHvYuhX79nSvM4uoV+wnxJOhEPOSVgpFax5GnekaR1ic+xB+wBMqdyjHvXB1QOWsWyXbFHwLPEmZAymqDWKn557ZimkkVABdG66dgJ+BlRwKlgg4KXapYQ2iMd1jQ0IpJpPxs9McC7RmnjMFamIsAj9fdERqTWfRmYTkmgq6e9ofif10whPPUzHiUpsIiOF4WpwBDjYSK4zRWjIPqGEKq4uRXTLlGEgsmtYEJwpl+eJe5h5azi3ByVq/uTNPKohHbQHnLQCaqiK1RDLqLoET2jV/RmPVkv1rv1MW7NWZOZbfQH1ucP/mCWhg==</latexit>

�ts ⌘ error in VISAR time = 0.030 ns
<latexit sha1_base64="kOrgWdbU1zAOpjrQ5uUOSOvXJg8="></latexit><latexit sha1_base64="kOrgWdbU1zAOpjrQ5uUOSOvXJg8="></latexit><latexit sha1_base64="kOrgWdbU1zAOpjrQ5uUOSOvXJg8="></latexit><latexit sha1_base64="kOrgWdbU1zAOpjrQ5uUOSOvXJg8="></latexit>

�t0 ⌘ error in deposition time = 1 ns
<latexit sha1_base64="ES2GWH/XoL76xILOERctJ42Knig="></latexit><latexit sha1_base64="ES2GWH/XoL76xILOERctJ42Knig="></latexit><latexit sha1_base64="ES2GWH/XoL76xILOERctJ42Knig="></latexit><latexit sha1_base64="ES2GWH/XoL76xILOERctJ42Knig="></latexit>

�EOS ⌘ error in time from EOS = 1 ns
<latexit sha1_base64="TNnoUP04dEFk9zPv0lrYV4M5yuI="></latexit><latexit sha1_base64="TNnoUP04dEFk9zPv0lrYV4M5yuI="></latexit><latexit sha1_base64="TNnoUP04dEFk9zPv0lrYV4M5yuI="></latexit><latexit sha1_base64="TNnoUP04dEFk9zPv0lrYV4M5yuI="></latexit>

�v ⌘ error in VISAR velocity = 0.05 v
<latexit sha1_base64="aR3KYDnYHyjrHzsRQ91rQOk3QXc="></latexit><latexit sha1_base64="aR3KYDnYHyjrHzsRQ91rQOk3QXc="></latexit><latexit sha1_base64="aR3KYDnYHyjrHzsRQ91rQOk3QXc="></latexit><latexit sha1_base64="aR3KYDnYHyjrHzsRQ91rQOk3QXc="></latexit>

�EOS ⌘ error in vmax from EOS = 0.10 v
<latexit sha1_base64="yVmT5Z3yH0hjDlcsTiJENT8mJzM="></latexit><latexit sha1_base64="yVmT5Z3yH0hjDlcsTiJENT8mJzM="></latexit><latexit sha1_base64="yVmT5Z3yH0hjDlcsTiJENT8mJzM="></latexit>



Magnetization in 4.0 mg/cc D2 NIF-like conditions @ 20 kJ 42

No MHD MHD, Bz = 0 T MHD, Bz = 30 T

ρ ρTe ρ Te Te



Overall temperature is higher with applied field 43

•There are localized hotspots when 
including self-generated fields but 
overall temperature is very similar to 
no MHD case 

•Temperature difference is largest 
while laser is on 

•Note no dopants included for these 
simulations that would extend 
emission



Magnetization is highly localized with self-generated fields 44

•Strong magnetization effects 
occurs with an applied 30 T 
◦ Much faster burn through 

•Self-generated fields also alter 
on axis structure 
◦ Overall magnetization is 

much lower except for 
hotspots 

•On-axis structure persists in 
3D 

•30 T should also be sufficient 
for neopentane magnetization 
by comparing electron density

ωc𝜏 ωc𝜏ρ ρ



Burn through rate is affected by 3D propagation 45

3.2 mg/cc D2 
Bz = 10 T

3.2 mg/cc D2 
Bz = 0 T



Initial 3D calculations show increased temperature even with 10 T fields in 3.2 mg/cc D2 46

•Peak temperatures are higher 
•3D propagation affects the burn through 

rate 
◦ 30 T may show larger effect 

•Thermal filaments are more prolific in 3D, 
particularly with Bz

Bz = 10 TBz = 0 T



Neopentane only very slightly strays off axis 47

3.2 mg/cc D2 
Bz = 0 T

2.9 mg/cc C5H12 
Bz = 0 T


