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BASE Facility Layout & Capabilities
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What is a ‘cocktail’?

Multiple ion species are injected into
the Cyclotron simultaneously, which
are then selected and separated by
simply changing the frequency.

Normally, it would take hours to
retune the Cyclotron to a new ion.
With our ion sources, we can change
ions in less than 3 minutes.




BASE Cocktails
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Legend: » Cocktails allow users to deposit the right
4.5 AMeV amount of energy at the desired depth.
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NEW: running smoothly source and Cyclotron improvements, we
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N Siill 3 few heaviest ions.

growing pains



88-Inch Cyclotron Cocktail lons

lon  Cocktail Energy 7 A Chg. % Nat. LET0° LETG&0® Range (Max) lon  Cocktail Energy 7 A Chg. % Nat. LET0° LET60° Range (Max)
(AMeV)  (MeV) State  Abund. (MeVimglem?)  (um) (AMeY)  (MeV) State Abund. (MeV/mgicm?2)  (um)
B 45 4490 5 10 +2 189 165 3230 785 He" 186 4346 2 3 +1 0000137 041 022 10200
N 45 6744 7 15 #3037 308 616 678 N 16 23375 7 14 +5 9983 146 232 5059
Ne 45 8995 10 20 +4 8048 577 1154 531 0 16 27733 8 17 +6 004 154 308 4624
Si 45 13961 14 29 +6 467 928 1856 524 Ne 16 32100 10 20 +7 9048 239 478 3479
Ar 45 18000 18 40 +8 996 1432 2864 483 Si 16 45210 14 29 +10 467 456 912 2743
4.5 AMeV v 45 22100 23 51  +10 9975 2168 43.3% 425 16 AMeV «c 16 53951 17 35 +12 7577 661 1322 2336
. Cu 45 30179 29 63 +13 63917 2933 5866 456 Ar 16 64236 18 40 414 99600 727 1454 2556
Kr 48 37811 3B 86 17 173 3925 7850 424 v 16 83284 23 51 +18 99750 1090 2180 2258
Y 48 40953 29 B89 +18 100 4558 0116 458 Cu 16 100734 29 63 422 6917 1683 23306 1903
Ag 45 49950 47 109 +22 48181 5818 11626 463 Kr 16 122654 38 78 +27 035 2498 4906 1654
Xe 45 60200 54 136 +27 89  68.84 13768 483 Xe* 16 195471 54 124 +43 01 4929 9858 1479
Th 45 72417 65 169 +32 100 7752 15504 524 c 20 24000 6 12 +5 98900 072 144 8131
Ta 45 80502 73 181 +36 99088 8715 17430 530 Ne 20 40000 10 20 +8 90480 200 398 5045
Bi* 45 00416 83 209 +41 100  99.74 19948 520 Al 20 54000 13 27 +11 100000 336 672 4287
B 10 10801 5 11 +3 801  0.89 178 2057 Ar 20 80000 18 40 +16 99600 627 1253 3565
0 10 18347 B 18 +5 02 219 438 2264 20 AMeV cu 20 126000 29 65 +25 30830 1442 2824 2884
Ne 10 21628 10 22 +6 925 349 698 1746 Kr 20 156000 36 78 +32 0350 2262 4524 2217
si 10 29177 14 29 +8 467 609 1218 1417 Y 20 178000 39 89 +36 100000 24.82 4964 2292
Ar 10 40000 18 40 +11 996 974 1948 1301 Ag 20 218000 47 109 +44 48161 3424 6848 2129
10 AMeV 10 50827 23 51 +14 9975 1459 2018 1134 Xe 20 248000 54 124 +47 0100 4540 9080 1938
Cu 10 65919 29 65 +18 3083 2117 4224 1080 N 30 42545 7 15 +7 0470 076 152 13700
Kr 10 88550 36 86 +24 173 3086 6172 1009 o 30 49022 8 17 +8 004 098 1096 12200
y 10 02849 30 80 <25 100 3473 6046 1022 30AMeV ne 30 @000 10 21 10 027 148 206 10400
Ag 10 103042 47 107 +29 51839 4815 9630  90.0 Ar 30 104611 18 26 +17 0337 487 974 5781
Xe 10 123255 54 124 +34 01 58.78 117.56 90.0 *Spacial requast only. “lon Iaotopae and charge atates subjact to change without notice.

A 10 105587 79 197 +54 100 8576 17152 1059 LETs calculated with SRIM using a sificon target in vacaum.



ALICE-LHC Studies at BASE

ALICE Inner Tracking System Upgrade

Power Board
Components

* BASE heavy ions used for MAPS Single Event Latch-up studies.

* BASE protons used for MAPS Single Event Upset studies.

* BASE used for rad hardness studies for power board components.

LHCSEU

* SEU detector tests conducted at BASE for use at LHC. £ Girns < e
_ Detector
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88-Inch Contributions to Space Exploration

Apollo 17 (experiment with lunar soil sample)
Solar Terrestrial Relations Observatory (STEREO)
Solar Dynamics Observatory (SDO)

Solar Probe Plus

Genesis (Solar Wind Sample Return)

Messenger (Mercury)

Pioneer Venus

Van Allen Probes

IMAGE/Explorer 78

Landsat

Global Positioning System (GPS)

Lunar Reconnaissance Orbiter (LRO)

Mars Pathfinder

Mars Polar Lander

Mars Climate Orbiter

Mars Exploration Rover (MER) / Spirit & Opportunity Rovers
Mars Science Laboratory (MSL) / Curiosity Rover
Mars Atmosphere & Volatile Evolution (MAVEN)

Mars Odyssey Orion Multi-Purpose Crew Vehicle
Phoenix (Mars) International Space Station (ISS)
ExoMars James Webb Space Telescope
InSight (Mars) Lander Spitzer Infrared Telescope Facility
Dawn (Asteroid Belt) Swift Gamma-Ray Burst Mission
Galileo (Jupiter) Wide Field Infrared Survey Telescope
Europa Clipper (Jupiter) Restore-L (Robotic Servicing)

Cassini-Huygens (Saturn)

Voyager (Jupiter, Saturn, Uranus, Neptune)
New Horizons (Pluto)

Stardust (Comet Sample Return)

Deep Space 1 (Comet & Asteroid Flyby)

Atlas Launch Vehicles
Delta Launch Vehicles

Space Shuttle

16
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lon LET Vs Range in Si for 20MeV Cocktail
after window (.002" mylar) and 1cm Air
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