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Beam I JL¥— vs Range & : B —(1) Sy

Beam vs Range3%

2.702 [g/om3] [ Target| Epoxy | 1.85 [&/cm3]
WSnm im208Pb Al m129Xe Al ;rim84Kr_Al|rim56Fe_Al;rim40Ar Al rim20Ne_Al srim12C_Al|srim4He Al| srim2H Al srim1H Al WSnm 08Pb_Epoxy 29Xe_Epoxy 84Kr_Epoxy 56Fe_Epoxy 40Ar_Epoxy 20Ne_Epoxy112C_Epoxy 14He_Epoxy m2H_Epoxy m1H_Epoxy

[MeV/ul [Beam TRJLF¥— vs Range in Aluminum [ 4 m] [MeV/u] |Beam THJLF— vs Range in Epoxy (molded) [ u m]

E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H
135 2,499 3,056| 4,298| 5443| 7,564| 12,650| 21,284( 62,668|125,524| 62,680 135 2,895 3,547| 4,995 6,331 8,802| 14,720| 24,776| 72,962|146,188| 73,055
114 1,930 2,324 3,247| 4075 5652| 9,404| 15824| 46,626 93,406( 46,654 114| 2,235 2,685 3,760| 4,716| 6,555| 10,913| 18,365| 54,120(108,462| 54,212
95| 1,474 1,729| 2,400( 2,991| 4,126 6,835 11,476 33,816 67,855| 33,870 95| 1,690 1,996| 2,769| 3,452 4,762| 7,900 13,266| 39,122| 78,515| 39,225
70 941| 1,066| 1,452| 1,779| 2,438 3,980 6,678 19,688| 39,440 19,690 70| 1,072| 1,217| 1,665 2,040 2,798 4570 7,674| 22,632| 45,340| 22,660
50 589 637 846 1,019 1,380| 2,190 3,650| 10,810 21,670| 10,820 50 663 720 959 1,156 1,570 2,500 4,160| 12,320 24,710| 12,350
36 384 394 507 599 801| 1,232| 2,039| 6,020( 12,096| 6,030 36 426 440 568 672 901| 1,392| 2,301| 6,804 13,670| 6,824
10 94 83 91 93 114 143 215 625 1,260 626 10 98 87 96 99 122 153 232 672 1,350 677

5 52 44 45 42 48 53 72 190 381 190 5 52 44 46 42 48 54 74 197 399 199

[ Target[ Si | 2.321 [g/om3] 2.320 [g/cm3]

WSnm im208Pb_Si m129Xe_Si rim84Kr_Si rim56Fe_Sirim40Ar_Si rim20Ne_Si srim12C_Si srim4He Si srim2H.Si srim1H_Si WSnm 208Pb_Si02 29Xe_SiO2 184Kr_Si02 156Fe_SiO2 140Ar_Si0220Ne_SiO2 n12C_SiO2 m4He_SiO2 im2H_SiO2 -im1H_SiO2

[MeV/u] |Beam TRJLF— vs Range in Silicon [y m] [MeV/u] |Beam T JLF— vs Range in Si02-quartz (ICRU-245) [ 1t m]

E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H
135 2830 3,457| 4865 6,157 8,562| 14,308| 24,076| 70,882|141,976| 70,885 135 2696] 3295] 4635 5869 8164| 13,646] 22.962| 67,626]135,458] 67,655
114 2,190 2,628| 3,673| 4,608| 6,399| 10,643| 17,900| 52,752(105,666( 52,770 114 2,080 2501| 3501| 4,385 6,093| 10,141| 17,052| 50,268(100,708| 50,314
95| 1,661 1956 2,709 3,379| 4,668| 7,735 12,982| 38,270| 76,780| 38,320 o5/ 1582\ 1.864| 2580 3216 4442| 7355 12.352| 36.412| 73,075| 36,485
70{ 1,066| 1207| 1,645 2,020| 2766| 4,500 7,554 22,292| 44,650| 22,290 70{ 1,008| 1,146| 1,560 1,916 2622| 4270 7,172| 21,158 42,390| 21,170
50 668 722 960| 1,154| 1,560| 2,480| 4,140| 12,240( 24,550( 12,260 50 630 682 906 1,092| 1,480 2,350/ 3,920| 11,580( 23,230| 11,600
36 435 447 575 679 908| 1,400| 2,311| 6,820( 13,708 6,836 36 409 421 541 639 855| 1,316| 2,178| 6,430 12,924| 6444
10 107 94 104 106 130 163 245 712 1,430 713 10 100 88 97 99 121 152 228 658| 1,320 660

5 59 50 52 48 54 61 82 217 435 217 5 55 47 48 45 51 57 77 198 398 199
6.100 [g/om3] 8.920 [g/cm3]
WSnm 1208Pb_GaN 129Xe_GaN n84Kr_GaN n56Fe_GaN n40Ar_GaN n20Ne_GaNim12C_GaN im4He_GaN ;rim2H_GaN ;rim1H_GaN WShnm m208Pb_Cun129Xe_Cu -im84Kr_Cu im56Fe_Cu im40Ar_Cu im20Ne_Cu rim12C_Curim4He_Cu srim2H_Cu srim1H_Cu

[MeV/u] |Beam TR JLF— vs Range in Gallium Nitride (ICRU-462 [ 14 m] [MeV/u] |Beam T HJLF¥— vs Range in Gopper [y m]

E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H E beam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H
135 1,272 1552| 2,189 2,762 3,840| 6,408| 10,774| 31,638 63,342| 31,580 135 902| 1,102] 1548] 1951 2,716 4530] 7,624 22,420 44,878] 22.370
114 990 1,185| 1,651| 2,077| 2876 4,782| 8,037| 23,596| 47,241| 23558 114 702 840| 1,175| 1.466| 2037| 3,389 5690| 16,742| 33,506| 16,704
95 756 888| 1,225\ 1,527 2,108 3,485| 5,850| 17,160| 34,400 17,145 95 537 630 870| 1,080\ 1.494| 2465 4,146| 12,184| 24.435| 12,175
70 490 553 751 920| 1,258| 2,050 3,428| 10,040| 20,090| 10,020 70 348 393 533 652 892| 1,450| 2.434| 7.148| 14,310 7.130
50 311 335 444 533 720 1,140 1,900| 5,540| 11,110 5,540 50 221 238 315 378 510 809| 1,350| 3,960 7,940 3,950
36 207 212 271 319 426 654| 1,075| 3,106 6,244 3,102 36 147 150 192 226 301 462 761| 2228 4474| 2228
10 54 47 52 53 65 80 121 335 672 335 10 40 35 38 39 47 59 88 245 492 245

5 31 26 27 25 28 31 41 105 210 105 5 23 20 20 18 21 23 31 78 156 78
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19.350 [2/om3]

WShm im208Pb_Wim129Xe W 5rim84Kr_W srim56Fe_W srim40Ar_ W rim20Ne_W srim12C_W srim4He W  srim2HW | srim1HW
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Beam vs Range3%

Beam IAJL*— vs Range & : Sik

[MeV/u] [Beam T RJLF— vs Range in Tunssten [um] SB[ 25.0 °C
E_beam [ 208Pb [129Xe | 84Kr [ 56Fe | 40Ar [ 20Ne [ 12C [ 4He [ 2H 1H SUE| 1013.0 hPa
135 555  674] 948] 1,196] 1,660 2764] 4.640| 13622[ 27,194 13,485
114  435| 519|722 902| 1249 2077| 3482| 10225 20418 10,118 1.2050.E-03 [g/cma]
95 336 392 540 670 924 ]'525 27552 7,492 14,980 7‘425 WShm m208Pb_Air n129Xe_Air im84Kr_Air im56Fe_Air im40Ar_Air im20Ne_Air [rim12C_Air srim4He_Air srim2H_Air| srim1H_Air
70|  221| 248| 335/ 409| 559| 905| 1,514| 4,448 8,880| 4,400 ;
50| 1a4| 153] 202| 241| 325| 513|852 2500 5000 2470\ |[Mev/ul |Beam TR JLE— vs Range in " D{["C'F'(Ea_'ﬁ,?) 'evel [mm]
36 97 99| 126| 147| 196 298| 490| 1428 23868 1,418
10 29 2% 28 28 34 42 62|l 171] 343| 16e| [Ebeam [208Pb |[129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H
5 18 15 15 14 16 17 23 sl 115 57 135| 5015| 6,131] 8,639 10,936| 15,209| 25427| 42,784 125,953 253,568 126,685
114| 3872| 4652| 6510 8,163| 11,345| 18,875 31,760 93,510| 188,308| 94,105
[ Target] Pb_]11.344 [g/cma] 95| 2938| 3464 4793| 5977| 8258 13,688| 22,981| 67,659 136,472| 68,165
VIZSXeiF’b rim84Kr_Pb-im56Fe_Pb rim40Ar_Pb -im20Ne_Pbsrim12C_Pbsrim4He_Pb srim2H_Pb srim1H_Pb 70 1'873 2'128 2’896 3’552 4'873 7'935 13’331 39’217 78’963 39’451
50 1,170| 1,267| 1,683| 2,024| 2,737\ 4,364| 7.274| 21,394| 43,144| 21557
[MeV/u] [Beam TRJLF— vs Range in Lead [um] 36| 7571 780| 1,004| 1,186| 1,589 2.452| 4,051 11,839 23,929| 11,935
E_beam [ 208Pb [129Xe | 84Kr [ 56Fe | 40Ar [ 20Ne [ 12C [ 4He [ 2H 1H 10 180 159| 176| 180 221 277| 419| 1,190 2401| 1,200
135 030] 1,186 1,668] 2,102] 2922 4870 8,182| 23974 47,834 23,695 5 98 84 86 80 91 102] 139 354 713 356
114 767| 915 1.271| 1,594 2.209| 3654| 6,147| 18,003 35,924| 17,794
95| 593 692| 953| 1,185 1,626 2,690| 4,502| 13,200| 26,380 13,055| | _Target] He | 1.8000.E-04 [g/cm3]
70 391 439 593 724 987 1,600 2,680 7.844| 15,650 7,740 WSnm m208Pb_He n129Xe_He im84Kr_He im56Fe_He im40Ar_He [im20Ne_He ;rim12C_He srim4He He| srim2H He | srim1H_He
50 254| 272| 357| 428| 576| 909| 1,510| 4420 8,820 4360 : -
36| 173| 176| 223 261| 347] 520| seo| 2530 5064| 2500, |MeV/ul|Beam I+ )L*¥— vs Range in Helium (gas [mm]
10 = 15 29 =0 o1 25l 112l 305|610l 300| LE.beam | 208Pb [129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He 2H 1H
5 31 2% 97 " 28 31 A1 103l 20| 100 135| 29,975| 36,757| 51,836| 65,661| 91,338|152,840(257,287| 759,255 1,538,168 769,369
- 114| 23,056 27,789| 38,933| 48,882| 67,913|113,182|190,453| 562,456(1,136,942| 570,313
— 5 § 95| 17,396| 20,581| 28,552| 35,653| 49,284| 81,781(137,367| 405,899| 824,583 412,101
Beam I*}l’# Vs Range ﬁ 0 &% 70| 10,977| 12,511| 17,087| 21,031| 28,835| 47,091| 79,153| 234,164| 474,950| 237,450
1.00 [g/cm3] 50| 6,739| 7.339| 9793 11,850| 16,043| 25.626| 42,768| 127,011| 257,989| 128,984
WSnm 08Pb_Water'9Xe _Water 34Kr_ Water 56 Fe_Water 40Ar_ Water 20Ne_Water 112C_Water 14He_Water m2H Water m1H Water 36 4'289 4,440 5’751 6’828 gv] 60 14,1 91 23’495 69,808 142’1 67 70’969
v [Bem TN F— o Range in aw-tove om0 [ o] o s ) ) ) um) oo s ) wm) e
Ebeam | 208Pb | 129Xe | 84Kr | 56Fe | 40Ar | 20Ne | 12C | 4He | 2H 1H : : :
135 5,157] 6,319] 8,902 11,272 15,676| 26,222| 44,134[130,082[260,594[130,215
114 3975| 4,784| 6,694| 8,410 11,676 19,447| 32,716| 96,506(193,367| 96,650
95 3,006| 3552| 4,920\ 6,144| 8488| 14,080 23,642| 69,762(140,010| 69,940
70[ 1,906| 2,172| 2,962| 3,635| 4,988 8,140| 13,670| 40,372| 80,870| 40,410
50( 1,180| 1,276| 1,702| 2,062| 2,790| 4,450 7,420| 21,980| 44,080| 22,030
36 756 781 1,009 1,196 1602| 2476 4098| 12,136| 24,384 12,166
10 172| 152| 168| 173| 213| 268| 406| 1,200 2,410 1,200
5 91 78 81 75 86 971  131] 351] 701] 350
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