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Properties of some Materials (PDG)

Material zZ A (Z/A)  Nuclear ® Nuclear §dE/dz|,y, § Radiation lengthq  Density g Liquid  Refractive
collision interactiop ( yrvy Y I Xo I {g/cm®} g boiling index n
length A length Ag e I {g/cm?} {em} 1  ({g/¢} Wpointat ((n —1)x10°
{g/em®} {g/cm*} S/ ) g I forgas) M atm(K) for gas)

1 1 1 |

H, gas 1 1.00794 0.99212  43.3 508 1 (4.103) 061289 (731000) §0.0838)[0.0899]K [139.2]

H liquid 1 1.00794 0.09212  43.3 508 1 4031 061289 866 1 00708 1 20.30 1.112

Do 1 2.0140 0.49652  45.7 547 1 (2052) M224 724 1 0.169[0.179) § 23.65  1.128 138

He 2 4002602  0.49968  49.9 651 0 (1.937) 09432 756 1 0.1249[0.1786]0 4.224  1.024[34.9]

Li 3 6.941 043221 546 734 1 1639 18276 155 1 0534 1

Be 4 0.012182 044384 558 752 1 1594 06519 3528 1 1848 W

C 6  12.011 0.49954  60.2 863 ¥V 1745 Wag270 188 T 2965¢ | :

Ny 7 14.00674 0.49976  61.4 g8 1 (1.825) B3700 471 1 0.8073[1.250) ' 77.36  1.205 [208]

05 & 15.9994 0.50002  63.2 9.0 1 (1801) ¥3142¢4 300 1 11411 428] 90.18 1.22 [296]

Fy 9  18.9984032 047372 655 953 1 (1675) W3203 2185 1 1.5071.606] W 85.24 [195)

Ne 10 20.1797 0.49555  66.1 966 1 (1.724) 02804 240 1 1204090050 27.00  1.002 [67.1]

Al 13 26981539 048181  70.6 1064 1 1615 B2400 89 1 270 i

Si 14 28.0855 0.49848  70.6 1060 1 1664 WB2182 936 1 233 1 3.95

Ar 18 39.048 0.45059  76.4 nz2 1 (1519) 01955 140 1 1.306/1.782) B 87.28  1.233 283

Ti 22 47.867 0.45048  79.9 1249 0 1476 01617 356 01 454 1 .

Fe 2  55.845 0.46556  82.8 319 ¥V 1151 Vi3sg 1% ° 7.87 i

Cu 29 63.546 0.45636  85.6 1340 1 1403 Vioge 143 1V 306 .

Ge 32 7261 0.44071  88.3 1405 1 1371 Wioos 230 v 5323 B

Sn 50  118.710 042120 1002 163 V 1264 D gge 1210 v 731 1 :

Xe 54 131.29 041130 1028 160 ¥ (1255 ¥ 848 287 1 20535858 ¥ 165.1 701]

W 74 183.84 0.40250 110.3 185 0 1145 Ve o035 | 19.3 .

Pt 78 195.08 0.30084 113.3 1207 1 1120 B gsa 0305 1 2145 1

Pb 82 207.2 0.39575 116.2 194 ¥ 1123 Bg3r o056 1 1135 1

U 92 238.0280 0.38651  117.0 199 b 1082 ¥ o600 ~032 1 =~1895 I

Air, (20°C, 1 atm.), [STP] 0.49919  62.0 90.0 ; (1.815) :36.66 [30420]i(1.205)[1.2931]: 788  (273) [293]

H,0 0.55509  60.1 836 o 1991 3608 361 " 1.00 373.15 1.33

CO, gas 0.49989  62.4 89.7 o JLSLO) 4362 [18310] ¢ _ o L1972 & [410]



Material | Z | A Z/A dE/dx min Density
(MeVem?/g) | (g/em?)

H, 1 1.008 | 0.992 4.034 0.0708

(liquid)

He 2 4002 | 0.500 | 1937 0.125

Cc 6 12.01 | 0.500 1.745 2.27

Al 13 | 26.98 | 0.482 1615 2.70

Cu 29 | 63.55 | 0.456 | 1.403 8.96

Pb 82 | 207.2 | 0.396 1.123 11.4

w 74 | 183.8 | 0.403 1145 19.3

V) 92 | 238.0 | 0.387 1.082 19.0

Scint. 0.538 1.936 1.03

BGO 0.421 1.251 7.10

CsI 0.416 1.243 453

Nal 0.427 1.305 3.67
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Muon momentum
Stopping power ( =(dE/dx)) for positive muons in copper as a function of

By =p/Mc over nine orders of magnitude in momentum (12 orders of magnitude in
kinetic energy). Solid curves indicate the fotal stopping power.
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e STAR Time-Projection Chamber (TPC):
10% Methan / 90% Argen (2mbar above athm. pressure)
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Partcle momentum p {Sevi)

dE/dx in the TPC vs. particle
momentum (p) without (upper panel)
and with (lower panel) TOFr velocity
cut of |1/5-1|<0.03.



Discriminazione particelle

Selezione per pioni, protoni, deutoni e trizi
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BetheBlochTPC fhBB
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http://www.nist.qov

Stopping-Power and Range Tables
for Electrons, Protons, and Helium lons

https://physics.nist.gov/PhysRefData/Star/Text/PSTAR.html
http://physics.nist.gov/PhysRefData/Star/Text/ASTAR.html
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Z/gi =1

W\ “Fermi plateau”
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