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Therapy Body Phantom THRA 1 Instruction manual

THRAL1 is a phantom designed to measure percent depth dose or dose distribution in
tissue at each part of the body, so as to help radiotherapy treatment plannings.

The original phantom materials were developed through collaboration between
National Institute of Radiological Sciences (NIRS), Japan and KYOTOKAGAKU CO.,
LTD.

The phantom in life-size human torso figure is cross sectioned into 30 mm thick slices.

As for the physical property of the phantom materials, refer to the data at the end of

this manual.

<Cautions>
The phantom weighs approximate to human body; quite heavy.
Therefore, do not drop the phantom parts or make them fall so as not to harm you or

give damages to objects hit by them.

The phantom material is breakable.
Therefore, ensure not to give shocks to the phantom parts, or drop them or make them
fall.

Before carrying the assembled phantom, make absolutely sure that the supporting
frame 1s properly assembled and the all phantom parts set in the frame are firmly
locked.

When you clean the phantom, wipe the surface with a neutral detergent or an antistatic

cleaner.

<Materials>

Human soft tissue substitute: Tough Water Phantom
Lung substitute: Tough Lung Phantom

Bone substitute Tough Bone Phantom

<Accessories>
Carrying case

Supporting frame



Supporting Frame
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A: Top plate
B: Nut
C and F: Center pole base
D and G: Fixing screw for the center pole base
E: Base plate
The frame is designed to be supported four or five poles.
Thee position of the poles can be arranged by using 6 possible site, four corners and
front or back center, to fit your purpose.
Attach one pole at the font center, when you use the phantom at spine position, taking

off one of the poles at the front corners.

Attach one pole at the back center, when you use the phantom at spine position,

taking off one of the poles at the back corners.

Never take off 2 or more poles out of the five at one time while the phantom is lying.
A set of shorter poles allows you to assembly the phantom partially, for example chest

part only, or lumbar part only.



How to assemble the supporting frame

Loose the screws (D and G) at the center of the base and top plates (A and E).

Draw out the center pole bases (C & F) toward the direction you intended to use.
Then fix them firmly by tightening the screws (A& E).

Ensure that the center poles are completely locked.

Assemble the phantom on the base plate (E).

Attach the four corner poles by screwing them into the holes.

Place the top plate (A) onto the assembled phantom, passing the corner poles
through the holes at the corners of the plate.

Fix the top plate with the nuts (B).

Fasten the four corners evenly so that the top plate is kept on the level.

Fasten the corners firmly with double nuts. Ensure that the phantom and the frame

components are completely locked before moving on to next step.

How to take out one of the corner poles safely

Put the assembled phantom upright. Ensure that the phantom is completely locked
with the frame.

Insert a pole through the hole on the center pole base of the top plate (C), then screw
in the tip of the pole into the hole on the center pole base of the top plate (F).

Fix the pole by fastening double nuts from above the top plate.

Take out one of the corner poles at the same side of the attached center pole; if the
fifth pole is at the front-center, and then take out one of the front corners.

Ensure that the phantom is completely locked before moving onto the next step.

When you disassemble the frame

Put the phantom locked with the frame upright.

Disassemble the frame following the reverse procedures of its assembly.

Handle the components with utmost care at all time.

The parts are heavy and breakable.



Appendix

1. Basic data on phantom materials for radiotherapy

Table 1, Human Organs

) Elemental Composition (percentage by mass) Mass | Electron
issue FH € INE @) Others Density | Density
Adipose tissue 11.4 598 0.7 278 0.1Na, 0.1S 0.95 3.347
0.1ClI
Breast 106 332 30 527 0.INa, 0.1P 1.02 3.324
(mammary gland) D.25. 0.1€1
Lung 10.3 105 3.1 749 0.2Na, 0.2P 0.26 3231115
: 0.3S, 0.3C1, 0.2K
Muscle 10.2 143 34 710 0.1Na, 0.2P 1.05 3.3172
0.3S, 0.1C1, 0.4K
Skeleton 34 155 42 435 0.1Na, 0.2Mg 1.92 3.100
(cortical bone) 10.3P, 0.3S, 22.5Ca
Skeleton 6.4 278 2.7 410 0.2Mg, 7.0P 3.182
(compact bone) 0.2S, 14.7Ca
Skin 100 204 4.2 645 0.2Na, 0.1P 1.09 3.303
0.2S, 0.3CI, 0.1K
Water 1312 88.8 1.00 3.343




Table 2, Major Phantoms

Substitute L Degsﬁy Elecifrlon v Manufacturer | Reference
g cm g
(Water or Muscle)
Tough Water (WE-211) 1.018 3.252 Kyoto Science (5)
Solid Water (457) 1.035 3.249 RMI (a) (6)
White Water (RW 3) 1.045 3.231 PTW (b) (7)
Plastic Water 1.013 3.281 CIRS (¢) (8)
Mix-DP 1.000 3.382 Sanwa )
Mix-R 1.000 3.298 (10)
Muscle (452) 1.060 3.258 RMI (11)
(Bone)
Tough Bone (BE-103) 1.730 3.108 Kyoto Science (12)
Tough Bone (BE-204) 1.500 3.154 Kyoto Science (12)
Tough Bone (BE-303) 1.240 3.213 Kyoto Science 12)
Hard Bone (450) 1.826 3.100 RMI (11)
Inner Bone (456) 1.179 3.226 RMI (11)
(Lung)
Tough Lung (LP-430) 0.320 3.264 Kyoto Science 5
Lung (455) 3265 RMI (11)
(Other Soft Tissue)
Fat (453) 0.935 3.252 RMI (11)
Breast (454) 0.979 3.266 RMI (11)
(Plastic)
Polystyrene 1.045 3.238
PMMA (Lucite) 1.019 3.248 W
Polyethylene (0.954) 3.435
Polyamide (6-Nylon) (1.143) 3.300

(a) Radiation Measurements Inc., Middleton, Wisconsin, U.S.A.
(b) Physikalisth-Technische Werkstaetten, Freiburg, Germany

(c) Computerized Imaging Reference Systems, Inc., Norfolk, Virginia, U.S.A.




Table 3, Elemental Composition of the Major Phantoms

Elemental composition (percent by mass)

Substitute I C N 0 Othogs
(Water or Muscle) A
Tough Water (WE-211) 8.20 66.26 220 2071 0.37Cl1, 2.27Ca
Solid Water (457) 8.09 6722 240 1984 0.13Cl, 2.32Ca
White Water (RW 3) 7.59 90.41 080  1.20Ti
Plastic Water 9.26 6282 100 17.94 0.96Cl, 7.95Ca, 0.03Br
Mix-DP L2 76.82 5.11  3.86Mg, 1.44Ti
Mix-R ) 9.83 86.74 0.13 034 2.315, 0.65Zn
Muscle (452) ‘ 8.41 6797 227 1887 0.13C1 2.35Ca
(Bone)
Tough Bone (BE-103) 3.69 29.22.  1.19 3266 10.24P, 0.06Cl, 22.92Ca
Tough Bone (BE-204) il 4245 “173 2813 7.00P, 0.09Cl, 15.49Ca
Tough Bone (BE-303) 6.97 60.03 245 21.79 2.30P,0.13C], 6.33Ca
Hard Bone (450) 3.10 31.26 099 3757 0.05Cl, 27.03Ca
Inner Bone (456) 7.90 63.79 423 9388 14.20C1
(Lung)
Tough Lung (LP-430) 7.0 52.0 35,1 1.5A1, 5.0Si, 0.1P, 1.0Cl1
Lung (455) 8.62 68.87 226 1762 0.11Cl, 2.52Ca
(Other Soft Tissue)
Fat (453) 8.36 69.14 236 16.93  3.07F, 0.14Cl
Breast (454) 8.68 6995 237 1791  0.14Cl, 0.95Ca
(Plastic)
Polystyrene 7.74 92.26
PMMA (Lucite) 8.05 59.99 31.96
Polyethylene 1437 85.63
Polyamide (6-Nylon) 9.80 63.68 12.38 14.14




2. Mass Attenuation Coefficients

Table 4, Standard Tissues and Tissue Substitute Materials

Standard tissue

-t

Tissue substitute

Adipose tissue

Breast (mammary gland)
Lung

Muscle

Skeleton (cortical bone)
Skeleton (compact bone)
Skin

Water

(Water.or Muscle)

(Bone)

(Lung)
(Other Soft Tissue)

(Plastic)

Tough Water (WE-211)
Solid Water (457)
White Water (RW 3)
Plastic Water

Mix-DP

Mix-R

Muscle (452)

Tough Bone (BE-103)
Tough Bone (BE-204)
Tough Bone (BE-303)
Hard Bone (450)
Inner Bone (456)
Tough Lung (LP-430)
Lung (455)

Fat (453)

Breast (454)
Polystyrene

PMMA (Lucite)
Polyethylene
Polyamide (6-Nylon)




Table 5-1, Mass attenuation Coefficient

Uarues of the mess attenuation coefficient as a function of photon eneray

for standard tissue and tissue substitute material
MeU ‘ Adipose Brast l.ung Musele Cortical b

L AODE-A3 2. 628E+03
L SP0E-03 8. 622E4+02
L BOBE-03 3. BORE+Q
AORE-23 L 188E+02
L BORE-03 LO54E+@
DORE-03 LH5BBE+A1
L BROE-03 AB4E+A1
OOE-03 E99E+00
DOOE-02 L 268E+00
L OOOE-0F LO83E+00

v

263E+03 3. 802E+03 3. 719E+03 3. 781E+03
DEBE+03 1,283E+03 1.251E+03 «295E+03
.84 1E+02 5. 7T46E+02 5.593E+02 B69E+0Z
LB54BE+A2 1.888E+02 I 8l 2EL02 L O5BE+0E
L 625E+@1 8.306E+01 8. 126E+01 v 331E+@2
4
&

s

w

g

[S1E S ¢S]

L AD7ESAL 4.2 L 206E+01 917E+02
. 972E+01 elig Tt 1 2, A46E+0 1 1 71E+02
L 320E+00 1.@58F+m1 1.037E+01 o dEeERN]
L 295E+00 5. 4859E+00 5. 357E+00 CBB1E+01
L 378E+00 1, 721E+00 1.693E+00 LB31E+O0

opl
93 = g Ul o=

Ul = e

£
T FUIN . I S iy

[ o}

—
o N

.M&AE—@I

1
4

2., 000E-02 5.678E~01 5. 889E-01 8.8 205E-0@1 4.001E+00
3. 000E-02 3. 403E-01 3 L 783E-01 1.331E+00
4

oW @

530E-01 2.6 QQF -01
. 186GE-01 2o ETRE= 01
. @BEE-01 £
L BORE-01 1
687E-01 1
AQ3E-01, 1

1

1

B0BE-02

t5p]

655E-01
EALE-0L
148E-01
.LHQF~M1

g

g

.MA/F—wl
. 823E~-01
»693E-01
»492E-01
+3BRE=BL
176E-01

JAT74E-01
. BOVE-@1
WEB9E =0
. B0RE~01
 36BE-01
186E~-01

6. AOOE-B2
8.000E-02
1. 000E-D1
1.500E~-01
2. 000E-01
3.000E-01

na
g w e

L 361E-01 I.?EQF"@l
178E-01 I T E=01

=t = e e A

A R
e e = N S &

D62E-01 1.,055E-01 1. 053E-01 1.052E-01 8,
6R6E--02 9.631E~-02 9.607E-02 . B98E~0¢2 9. DEEE
CAESE=02 L B05E-02 8.882E-02 8.874E 8.332E-02
8. 000E-01 B74E-02 .821E-02 7.801E-02 7. 794E- 7.308E-02
1. 000E+00 B78E-0Z O31E-02 7. 013E~-@2 7,007 6.566E-02
1. 250E+00 6.330E-02 . 287E-02 6.270E-02 b, 265E-02 5.871E-02
1.500E+00 5. 761E-02 V721E~-02 5. 706E-02 5, 701E-02 5. 346E-02
H.MM@F+M® 4.940E~02 B10E-02 4.900E-02 4.895E-02 4.607E-02

&l 3 3

3 3

4. 000E-01

6.@@@& ﬂl

~N G 0w

gl o o~

Iy

58]

. 858E-02 L R3TE~-D2 3. 938E-02 S 8BIE=AE 3. 748E-02

a.mmmkvmm R7TTE-02 2. 369E~-02 3.374E-02 3, ¢ SESTE=02

5. OORE+AR
6. 000E+0DR
8. P00E+00
1. 000E+01
1
2

S85E 2.995E-02
2.731E-02
2. 384E-02
2.169E-02
1.882E-02
.bBBE«@m 1. 746E~-02

58]

L OASE~-02 2. 000E-02 2, 846E-02 .
L TABE-N2 2, 740E~-02 2.734E-02
407E-0F 2, 401E-02 2.467E-02
. 198E-02 o 192E=02 2.314E-02
.QE”E -02 1. 815E-072 e MLE

. 794E~02 1.786E-02 B

ny ny
n

2]

na

nJ

1. 500E+01
2. 000E+@1

S




Table5-2

Varuaes of the mess attenuation ceoefficient as a function of photon snergy
for standard tissue and tissue substitute material

MeU Compact b Slkin Water Touah water Solid water
1.000E-03 3, 442E403 3.572E+03 4. @Q77E+QR 2.610E+03 2.594E+023
1.500E-03 1. 167E+03 1.201E+03 1.376E+03 8.513E+02 8., 452E+02
2.000E-03 5. 253E+02 5. 362E+02 6. 172E+08 3. 748E4+02 3, 720E+02
3.000E-03 2.397E+02 1. 741E+0R 1.928E+02 1,196E+02 1. 155E+02
4. 000E-03 1.0G8E+02 7.570E+01 8.277E+0 1 5.109E+01 ks
5.000E~-03 1.354E402 3.907E+01 4. 258E+01 3.844E+01 3

6. PBOE~-03 B8.,245E+01 2.267E+01 2. 464E+01 2.277E+01 2 +01
8.000E-03 3.727E+01 8.587E+00 1.037E4+01 9.855E+00 9, 741E+00
1.000E-02 1.993E+01 4.947E+00 5.329E+00 5. 254E+00 5, 142E+00
1.500E-02 6. 325E+00 1.570E+00 1.673E+00 1.715E+00 1.681E+00
2. 000E-02 2.831E+00 7.681E-01 8.096E-01 8.410E-01 8.265E-01
3. 000E-02 9.821E-01 3.626E-01 3.756E-01 3.856E~01 3.B1lRE~01
4. 000E-02 5.206E-01 2,617E-01 2.683E-01 2. 702E-81 2.682E-01
5.000E-02 3.523E-01 2. 226E-01 2,269E-01 2.255E-01 2.244E-01
6. 000E-02 2.752E-01 2.025E-01 2.059E-01 2.029E-01 2.022E-01
£.000E-0Z7 2.087E~01 1.811E-01 1.836E~-01 178 7E—01 1793~
1.000E-01 1.802E-01 1 68BE-01 1.707E-01 1.665E-01 1.663E-01
1.500E-01 1.481E-01 1.488E-21 1.505E-01 1, 465E-01 1. 463E~01
2.000E-01 1.332E-01 1.355E-01 1.371E-01 1.333E-01 15 38l
3.000kE~01 1.,141E-B1 1.173E~-01 1. 187E-01 1. 154E-81 1.153E-01
4.000E-01 1.018E-01 1.050E-01 1.061E~B1 1. B33E-01 1.031E-01
5.000E-01 9,275E-02 9,580E-02 9, 6RBE-02 9, 424E-02 9.4 14E-02
6. 000E-01 8.570E-02 £8.8857E-02 8, 8957E-02 8,712E-02 8. 704E-02
8.000E-01 7.520E-02 T TT9E-B2 7.867E-02 7.651E-02 7
1.000E+00 6. 758E-02 6.994E-07 7.073E-02 6. 878E-02

1.250E+00 6. 043E-02 6.253E-02 B.32 02 6.151E-02

1.500E+00 5.502E-02 5.691E-02 5.755E-02 5.588E-02 5%
2,000E+00 4., 732E-02 4.885E-02 4.942E-02 4.802E-02 ik
3.000E+00 3.826E-07 3.822E-02 3.969E-02 3. 850E-02 2 ?
4., 000E+00 3.307E-02 3.359E-02 3. 403E~-02 3.294E-02 3.290E-02
5.000E+00 2.970E-02 2.990E-02 3.031E-02 2.927E~-02 2.923E-02
6. 0ODBE+OD 2.73BE-02 2.730E-02 2. 770E-02 2.6BBE-02 2.664E-02
8. 000E+00 2, 440E-02 2., 390E-02 2 489E-02 2.327E-02 2. 3P3E-02
1.000E+01 2.263E-02 2.180E-02 2.218E~-02 2.116E~-02 2.112E-02
1.500E+21] 2.040E-02 1.900E-02 1.941E-02 1.833E-02 1.829E-02
2.000E+01 1.848E-02 1.770E-02 1.,813E-02 1.899E-02 1.685E-02



Table5-3

Varues of the mess attenuation coefficient as a function of photon energy
for standard tissue and tissue substitute material

MeaU White water Plastic wat Mix~DP Mix~R Muscle(452)

)
3

1. 000E-03 2,107E+03 2.661E+03 2. 054E+03 2, 005E+03 2.563E+03
1.500E-03 6. 708E+02 8. 747E+02 B.021E+02 LB49E+02 8.345E+02

fspd

2. 000E~-03 2.911E+02 3. BBEE+02 3.8569E+02 2.899E+02 3.671E+072
3.000E-03 8.743E+01 1.330E+02 1. 108E+02 1.157E+02 1.135E+02
4. 000E-03 3.676E+01 5. 772E+@1 4.,.750E+01 5.036E+D1 4.847E+01
5.000E-03 2.591E+01 7.271E+01 3.315E+01 2.626E+01 3.745E+01
6. 000E-03 1.534E+@1 4. 408E+01 1,973E+01 1.53BE+01 2 219ELDT
8.000E-03 6.688E+00 1.985E+01 8.640E+00 6.6d5E+00 9. 705E+00
1. 000E-02 3.851E+00 1. 062E+01 4. 583E+00 4.794E+00 5. 126E+00
1.500E-02 1.203E+00 3.457E+00 1.524E+00 1.631E+00 1.678E+00
2.000E-02 6.248E-01 1.602E+00 7.658E~01 8.201E-01 8.257E~01
3. 000E-02 3.214E-01 6.178E-01 3.692E-01 3.8B63E-01 3.815E~-01
4. 000E-02 2. 426E-01 3.697E-01 2.676E-01 2.730E-01 2.686E-01
5.000E~02 2.109E-01 2.773E~-01 2.276E~01 2.286E-01 2., 249E-01

6. 000E-02 1.840E-01 2.336E-01 2.070E-01 2. 058E-01 2.027E-01
8.000E~-02 1,752E=01 1.935E-01 1.851E-01 1.822E-01 B ZS8E =@
1. 000E-01 1.637E-01 1.743E-01 1.723E-01 1.689E-01 1.667E-01
1.500E-01 1.450E~-01 1.498E-01 1.520E-01 1. 485E-01 1.467E-01
2. 000E-01 15 321E=01 1,353E-01 1.384E-01 1.351E-01 1.335E-@1
3. 000E~-01 1.145E-01 1.167E~01 1.199E-01 1 170E-01 1.156E~-01
4.000E-01  1.025E-01 1.043E-01 1.074E-01 1.047E~-01 1.034E-01
5.000E-01 9. 360E~-02 9. 516E~-02 9.801E~-02 9.558E-02 = E-03
5. 000E~-01 8.654E~-02 8. 796E-02 9.061E-02 8.836E-02 8.728E-02
8.000E-01 7 S83E=02 7. 722E-02 7.957E=02 7.759E-02 7.665E-02
1. 000E+00 6.831E~-02 6.841E-02 7.153E-02 6. 875E-02 6.891E-02
1.250E+00 6. 110E-02 6.207E-02 6.397E-02 b.238E-02 6.163E-02
1.500E+00 5.561E-02 5. 650E-02 5. 822E-02 5.678E-02 5. 609E-02
2. DO0E+0Q 4.767E-02 4. 849E-02 4.991E-02 4.867E-02 4.811E-02
3. 000E+00 3.817E-02 3. 896E-02 3.994E~02 3.896E-02 3. 857E-02
4.000E+00 3.258E-02 3.340E-02 3.408E-02 3.326E~-02 3.298E~-02
5.000E+00 2,890E-02 2.976E-02 3.021E-02 2.949E-02 2.930E-02
6. 000E+00 2.628E-02 2.720E-02  2.746E-02 2.683E-02 2.670E-02
8. 000E+00 2. 283E~-02 2.3B4E-02 2.383E~-02 2, 330E-02 2. 328E-02
1.000E+21 2.068E-02 2,178E-02 2. 109E~-02 2 1ISE-08
1. 500E+01 1.776E-02 1.905E-02 1.847E~02 1.811E-02 1.830E-02
2.000E+A1 1.636E~02 1.779E-02 1. 698E-02 1.667E-02 1.695E-02



Table5-4

Varues of the mess attenuation coefficient as a function of photon energy
for standard tissue and tissue substitute material

Mel Tough b(103) Tough b(204) Tough b(303) Hard bone Inner bone

1. 000E-03 3, 498E+03
1.500E~03 1.184E+03
2. 000E-03 5., 386E+02
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Table5-5

Varues of the mess attenuation coefficient as a function of photon energy

for standard tissue and

.@MQF 03
3. 000E-03
4, 000E-03
5. 000E-03
6. ODBE~D3
8.000E-03
1, 000E-07
1.500E-02

2., Q00E-02
3., DBDE-R2
4. 000E-B2
5. QO0E 02
6. OODE-07
8. 00PE-02
1.000E~-01
1.500E-01
2. 000E-01
3.000E-01

4, 000E-01
5. 000E-01
6. 000E~-D1
8. 000E-01
1, QOOE+®G

1
1
1. 500E+00
2. 000E+00
3. 000E+00
4., 000E+00

5. Q0RE+OO
6. O0DE+O0
8. 000E+00
1.000E+01
1.500E+01
2. 000E+D1

Tough lung

2,439E+03
7. 87@F+07

1 /d/F+@
7.683E+01
LD3IBE+OL
«371E+01L
CD20E+01L

o= N3 & -d

V323E+00
TRTE+RO

—

o

301E-01
BOSE-B1
2, 680E-01
247E-@1
LO27E-01
. BR0E-B1
L B70E-01
ATPE~-01
. 338E-01
L 158E~01

6S)

™

b s s e [T

1.0237E~01
Q.ABGF ~-0a

7.680E~-02
6. 8B3E-02
6. 174E-02
5.619E-02
4,822E-02
3.869E-02
3.313E~08

[47E-02
. B90E~B2
wAoRE=0r
143E-02
L B6AE-0Z
. 734E-0R

oo

—

tissue

l.ung(455)

9. 221E+00
1. 710E+00

VA

3

LBR3E~01
L B71E~01
470E-01
L 33BE-01
L 1858E-01

—

D36E-01
Q. 460E~02
8. 746E-02
7. 68OE-02
6. 904E~02
B.174E-02
5.619E-02

4, 820E-02
3. 864E~-02

3. 304E-02

H.118E~w9
183 2E=02
1.696E-02

substitute material

Fat(453)

1.422E+01
5.986E+00
3., 104E+00
1. 031E+Q0

5.431E-01
2. 854E -1
23S E =0
2. 059E-01
1 BNSE-0]
1.748E-01
1. 640E-@1
NedS7E=01
i Sl
1.153E-01

D32E-01
AZQE-02
8.710E-02
7.650E-02
6.877E-02
5. 150K
5.587E~-0F
4, 800E-22
3. 845E-0d
S28BE=0Z

w =

2. 915E=0#2
2.654E~02
2, 308E-02
2., 094E-02
1.804E-02
1. 666E~-02

Breast(454)

2.498E+03
8 107E+02
LB oRELe

4.,875E+01
2.901E+01
1. 696E+01
7. E87E+DD
3.818E+00
1.263E+00

6. 457E-01
3.273E-01
2.459E-01
i [EBE =R
1.962E-@1
1, 772E~-@1
1.656E-01
G hBL -@1
i .
il

HJBE~®1

1. 037E-01

8, T49E~-02
7.684E-02

5.6 =
4.821E-02
3.B6RE~-O2
3, AVOE-DR

=

2, 82910
667E~02

LB s e
1.876E-02

Polvstyrene

2. 040E+03
6. 4b62E+02
2. 793E+02
8, 338E+01
3.489E+01
1. 767E+01

2. E+00
T 788E=01

4.364Ev®l
L BADE~-01
L 183E-01
1.98&F~m1
P7ﬂim@1

= e




Table5-6

Varues of the mess attenuation coefficient as a function of photon energy

for standard tissue and tissue substitute material

Mel)

1.000E-23
1.500E-03
2.000E-03
3.000E-03
4.000E-03
5.000E-03
6.2000E-03
8.000E-03
1.000E-02
1.500E-02

2. 0BBE-02
3. 000E-02
4,000E-02
5.000E-02
6. DBRE-D2
8. 000E-22
1.000E-01
1.500E-01
2.000E-01
3.000E-01

4.00RE-D1
5.000E-01
6.000E-01
8.000E-01
1.000E+00
1.250E+02
1.500E+00
2. 00DE+D]
3.00RE+00G
4, 000E+00

5.000E+20
6. 00BE+D0
8.000E+00
1.000E+B1
1.500E+R1
2. 000E+A1

FMMA

2.784E+03
9, 153E+02
4.037E+02
1.236E+02
5. 247E+01
2.6BLlE+D1
1.545E+@1
6.494E+00
3.357E+00
1.101E+00

S.714E-01
3.032E-01
2.350E-01
2.074E-01
1.824E-01
1.751E-@1
1.641E-01
1.456E-01
1.328E-01
1.151E-01

1.031E-01
S.410E-02
8.700E-02
7.641E-02
6.863E-02
6. 143E-02
5.591E-02
4.,736E-02
3.B44E-02
3.286E-02

2.819E-02
2.659E-02
2.317E-02
2. 105E-02
1.818E-22
1.684E-02

Polyethylene Polvamida(6)

1.894E+03
5.8999E+82
2.583E+02
7.743E+01
3. 242E+01
1.643E+01
9, 435E+00
3.975E+00
2.087E+00
7.452E-01

4.316E-01
2.707E-@1
2.275E-01
2.084E-01
1.970E-01
l.823E-01
1.718E-01
1.534E-01
1.401E-01
1.216E-01

1.083%E-01
9.8947E-02
9.198E-02
8.078E-02
7.262E-02
6. 495E-02
5.911E-02
5.064E-02
4.045E-02
3.443E-02

3,044E-02
2.761E-02
2.383E-02
2. 145E-02
1.818E-02
1.658E-02

2., 46BE+03
7.992E+02
3.501E+02
1.063E+02
4,491E+01
2.288E+01
1,317E+01
5.533E+00
2.871E+00
8.635E-01

5.165E-01
2.895E-01
2.310E-01
2.B67E-01
1.830E-01
1.76BE-@1
1.661E-@1
L. 47BE-01
1.34BE-01
1.165E-01

1.047E-01
9.,558E-02
B.B3BE-0Z2
7.762E-D2
6.977E-02
6.240E-02
S.679E-02
4.869E-02
3.888E-02
3.328E-02

2,851E-p2
2.685E-02
2.,332E-02
2.112E-02
1.815E-02
1.671E-02

2. 000E+00
0. 000E+00
0.000E+00
Q. 000E+00
. DROE+BO
0. 000E+DQ
. 000E+00
Q.000E+20
Q.000E+00
0.000E+00

?.000E+00
0.200E+00
@.000E+0Q
0.DR0E+30
B.GOOE+DE
0.000E+00
0. BORE+RD
0.000E+00
@.000E+00
D.0ORE+OO

?.000E+R0
D,000E+0D
?.000E+00
?.000E+00
?.000E+00
?.000E+22
0.000E+00
D.000E+00
0.000E+00
B.000E+00

2. 000E+OG
D.0D0E+BO
?.0A0E+OA
?.000E+0A
0. 000E+0Q
Q.000E+AO

0.000E+00
0. 000E+00
?.000E+D0
?.000E+00
?.0020E+00
?.000E+00
0. 000E+00
2. 000E+00
7. 000E+00
7. 000E+P0

0. 000E+BO
2. 000E+00
0. 000E+00
0.000E+00
0.000E+R0
0. POBE+RA
0.000E+DR
0.000E+00
0.000E+0Q
0.0DOE+00

0. 0OVE+0@
0.000E+00
0.000E+00
2.000E+00
0. 000E+RO
0. 000E+00
0. 000E+20
0.000E+00
0.000E+0O
0.900E+R0

0, DORE+D®
0. 000E+00
0.000E+00
?.000E+00
0.0DRE+OO
0. AOAE+20



3. Mass energy Absorption Coefficient
Table6-1

\larues of the mess energy absoption coefficient as a function of photon

enaray for standard tissue and tissue substitute wmaterial

Mel)

1.000E-03
1.500E-03
2. 000E-03
3. 000E-23
4,000E-03
5.000E-03
6. BORE-03
B.0POE-D3
1.000E-02
1.500E-02

2. 000E-B2
3, P00E-02
4, 000E-02
5.000E-B2
6.0ADE-DZ2
8. 000E-02
1. 0@0E-D1
1.500E-01
2. 000E-01
3. AR0E-@A1L

4. BR0E-01
5. 000E-21
6. 0RRE-A1
8 . 000E-P1
1. 0BRE+0@
1.250E+020
1. 500E+00
2, 000E+A0
3. 000E+0Q
4. D0QE+DR

5. 000E+00
65, 00RE+D0
B.BRRE+20
1.200E+01
1.50RE+01
2. 000E+01

Adipose

2.BPRE+R2
8.602E+02
3. 786E+02
. 178E+B2
LABZE+A1
531E+B1
ALBE+QD L
JA15E+00
SAAE+OQ
JARLIE-D1L

o~ A e

.251E-01
493E-02
DTAE-02
@BBBE-02
.56BE-02
«3SBE-02
A433E-02
T37E-02
. 958E-02
«184E-02

ol & W

w Ml M

EBEE-Q2
. 303E-02
2889E-02
211E~-02
107E-@2
Q7BE-02
LHARE-0Z2
BR8E-@Z2
275E-02
. DASE-B2

-

Mmooy oo W wia

1. B91E-02
1.773E-02
1.612E-02
1.508E-02
1.364E-02
1.292E-02

Brast

3, 255E+03
1. A85E+@3
4, 82SE+R2
1.533E+@22
6.540E+01
3.341E+01
1,91BE+@1
7.887E+00
3.936E+00
1.094E+00

4.,384E-01
1. 260E-01
5,791E-02
3. 666E-02
2., 880E-02
2.470E-02
2. 478E-02
2. 735E-02
2. 545E-072
3.173E-02

3. 260E-02
3. 280E-02
3. 266E-02

3. 188E-02

3. 086E-B2
2., 945E-02
2,.818E-02
2.592E-02
2.264E-D2
2. B45E-02

1. 891E-B2
1. 779E-02
1.627E-02
1, 530E-82
1.397E-02
1.332E-02

Lung

3. 7T92E+03
1.280E+03
5,727E+02
1.870E+@2
8.180E+01
4.210E+D1
2. 430E+01
1.01BE+@1
5. BE6E+D0
1.422E+00

5.73%9E-01
1.635E-01
7.285E-02
4.393E-@2
3.281E-07
2.625E-02
2.549E-02
2.748E-@2
2.945E-02
3.187E-02

3.252E-02
3.272E-82
3. 2587E-02
3. 180E-02
3. @77E-02
2,940E-02
2.810E-02
2.586E-02
2. 26EE-02
2.048E-02

1.898E-22
1.790E~-02
1., 645E-02
1. 353E-02
1. 430E-02
1.372E-02

Musele

3. 709E+03
1. 247E+03
5. 574E+02
1. 796E+02
7.992E+01
4.115E+@81
2,377E+01
9. BB5E+A@
4,.863E+00
1.39BE+Q0@

5,637E-01
1. 609E-A1
7. 180E-02
4,348E-02
3.257E-082
2,615E-02
2,543E-02
2. 745E-82
2. 943E-02
3. 164E-02

3., 246E-02
3. 268E-02
3.254E~-02
3. 177E-02
3.075E-02
2.838E-02
2., BRBE-B2
2.583E-02
2. 260E-02
2.045E-02

1.RBGE-(A2
1.787E-@2
1.641E-02
1.54BE-02
1.,424E-02
1.365E-02

Cartical b

3.772E+03
1.291E+023
5. B46E+02
2. 897E+02
1.303E+02
1.757E+02
1.@BEE+02
4,988E+01
2.680E+01
8.384E+00

3., 599E+00
1.068E+00
4., 502E-01
2.333E-01
1.,398E-01
b.8BEE-02
4,580E-02
3. 181E-02
3.002E-02
3. 032E-02

3. D6E8E-0Z
3.,073E-02
3. D52E-02
2.873E-02
2. 8BT4E-02
2. T745E-G2
2.623E-02
2.420E-02
2.145E-02
1.975E-82

1.BB3E-B2
1.787e-02
1.683E-02
1.641E-02
1,.581E-02
1.56RE-02



Table6-2

Uarues of the mess energv absoption ceoefficient as a function of photon
energy for standard tissue and tissup substitute material

Mel

1.000E-23
1.500E-03
2. 000E-03
3. 000E-03
4, 000E-03
5.000E-03
6. 0PBE-B3
8.000E-03
1. 000E-02
1.500E-02

2. 00BE-02
2. 000E-02
4.,000E-02
5.000E-02
&.0PRE-DZ
8, 000E-02
1.00QE-A1
1.500E-01
2. 0BRE-B1
3. 000E-B1

4, 0D0E-01
S5.000E-01
B BR0E-01
£.000E-01
1. OODE+AD
1. 250E+B0
1.500E+00
2. 000E+00
3., ORPE+OD
4. 000E+00

5, DOPE+DQ
5. 0RRE+D0D
8. 00ODE+00
1.000E+01
1.500E+01
2. 00BBE+01

Compact b

3,435E+03
1.184E+Q3
5.233E+02
2.353E+02
1.048E+02
1.248E+02
7.667E+01
3.485E+01
1.BBESE+@1
5. 805E+00

2.483E+00
7.367TE-01
3.121E-01
1.641E-B1
1.008E-01
5.343E-02
3.851E-62
3.036E-02
2.994E-62
2.P85E-R2

3.150E-082
3.158E-62
3, 140E-02
3. 062E-A2
2.961E-R2
2.829E-@82
2.783E-02
2.491E-02
2.195E-02
2.085E-02

1.877E-02
1.787E-02
1.670E-02
1.601E-R2
1.512E-02
1.474E-02

Skin

3.562E+03
1. 19BE+B3
5., 344E+02
1.725E+@2
7. 46EE+@1
.828E+01
20BE+@1
131E+0@
.568E+00
27BE+20

— & oW

146E-01
L ABSE-D1
B21E-02
. DBBE-02
. D8BE-BZ
. S49E-02
S0BE-02
» 132E-02
LO34E-02
. 187E-02

W M fdwé&E o — U

PA3E-02
263E-02
248E-02
A71E-B2
. 06IE-02
. 932E-02
BO3E-02
578E-02
. 254E-02
. D35E-02

oW wiew

 BBSE-BZ
L T19E-B2
B632E-02
.539E-B2
A413E-02
1.352E-@2

[

Water

4, DE4E+D3
1.372E+B3
6, 151E+02
1,916E+02
2. 1B3E+A1
4, 187E+01
2. 405E+01
9,911E+00
4.943E+00
1.373E+00

5,502E-01
1.556E-01
&,846E-B2
4.223E-12
3. 190E-02
2.,587E-02
2. 546E-02
2.764E-B2
2,967E-02
2. 193E-02

3.279E-02
3.298E-02
3.284E-02
3. 206E-02
3.103E-02
2.8965E-02
2.834E-@2
2.608E-02
2.2B2E-02
2.066E-02

1.,816E-@2
1.807E-02

.1.661E-02

1.569E-02
1,445E-02
1.388E-02

Tauah water

2.605E+23
8,495E+02
3. 735E+02
1.,183E+0
5.028E+01
3.B3BE+AL
2,151E+81
9.295E+00
4.797E+00
1.414E+20

5. 896E-01
1,746E-01
7.B91E-82
4,735E-02
3. 482E-02
2.683E-02
2 .564E-02
2, TI5E-02
2,897E-02
3.110E-02

3. 182E-02
Je21E-@2
3. 136E-B2
3.119E-22
3.019E-02
2.88%E-02
2.757E-02
2.535E-02
2. 214E-02
1.999E-02

1.848E-02
1. 737E-B2
1.586E-02
1. 490E-B2
1.357E-02
1.291E-B2

Solid water

2. 588E+03
B.434E+02
3. 707E+02
1. 145E+02
4,843E+01
3.558E+@1
AR4E+AL
BB5E+00
L BB7E4OG
. 382E+00

3

-

. 7TEBE-01
JTRT7E-01
«TA2E=0F2
BEH6E-02
437E-02
.B74E-BZ2
.553E-02
JT1IRE-B2
.BO4E-02
1BBE-02

(PO A T e o % VS B N R oy |

. 188E-02
. 208E-02
+193E-0BE
A 16E-D2
.D16E-02
.B82E-0Z2
« TOBE-02
S533E-02
JEL1IE-B2
996E-02

= NN ny oW w W

BAGE-0d
T34E-02
SH3E-02
A8TE-B2
. 354E-DZ
. 2B8E-82

[EPE SRS S = S =



Table6-3

Varues of the mess energy absoption coefficient as a function of photon
snergy for standard tissue and tissue substitute material

Mel/

1,.00RE-A3
1.50BE-83
2. BORE-R3
3.00RE-03
4, PORE-B3
5. 000E-03
6. PORE-03
8. 000E-03
1. 00RE~-02
1.500E-02

2. 00pE-02
3.000E-22
4, 000E-02
5. 000E-22
6.000E-02
8.000E-22
1. 000E-B1
1.500E-21
2. 000E-01
3. 000E-01

4,000E-01
5.000E-D1
6. POBE-D1
8,000E-01
1. 0PRE+Q0
1.250E+00
1. 500E+00
2, DARE+AD
2. 000E+0D
4., DOAE+00

5, 000E+00
6. DABE+DD
B.0GBRE+GD
1.000E+01
1. 500E+@1
2. 000E+Q!

White water

ABS5E+Q2
.GOGE+02
OB1E+RZ
BT7ZE+A1
L B2BE+B1
LADAE+D
418E+01
LRAT7TE+DO
125E+00
L 1893E-01

DWwdmruwomman

3.841E-01
1.165E-@1
5. 543E-02
3. 576E-02
2.830E-02
2. 427E-08
2. 426E-02
.BE4E-B2
. BESE-02
@BBE-02

L N3

170E-B2
189E-82
A75E-82
. B99E-@2
. 999E-02
LBETE-AZ2
T4QE-B2
S1BE-@2
. 195E-02
977E-02

W W ww

- g nn

1.,824E-02
1.703E-02
1.553E~02
1. 453E-02
1.312E-R2
1. 241E-02

FPlastiec wat

2.657E+03
8.728E+02
3.872E+02
1.310E+22
5.660E+01
B.GETE+O1
4.083E+B1
1.848E+01
9, 835E+00
3.,053E+00

1.306E+08
3.910E-81
1.687E-81
9. 328E-82
6. 104E-02
3, 774E-02
3 112E~B2
2.886E-B2
2. 983E-82
3.154E-02

3.,227E-02
3.243E-02
3.2P6E-02
2, 147E-082
3, DASE-DP
2,910E-02
2,781E-02
2.558E-02
2.238E-02
2. 076E-02

1.B79E-02
1. 771E-02
1. 626E-B2
1.534E-02
1.408E-02
1.347E-02

Mix-DP

2.

7

1
4

ta

= A ] =

W e ~d— 0

u

Mgk W W W

I e

ASZE+D3

978E+02
X

.

546E+02
BS7E+DE2
GBIE+D1

DB2E+0]
»B3BE+(1
.943E+00
L JOSE+00
.218E+020

L101E-01
531E-01
LATTE-BE
.375E-02
. 217E-02
6REZE-02
.BRYE-BE

BOBE-D2

. DPBE-02
.233E-02

320E-02
«340E-02

325E-02
245E-02

L1ARE-0Z2
DOZE-@2

269E-02

.B3BE-0Z
297E-02
.DGBE-DZ2

S06E-02

. 7TBEE-0Z2

621E-02

«S514E-02
L3G4E-02
.287E-02

Mix—-R

2. 003E+03
6.,635E+02
2.BE8E+EZ
1.133E+082
4.918E+@1
2.550E+01
1.4B1E+01
6.214E+00
3, 920E+00
1.233E+00

5,362E-01
1.673E-81
7.855E-02
4,810E-82
3. 5T1E~DZ
2. 768E-02
2.625E-p2
2.764E-072
2, 944E-B2
3.156E-02

3. 239E-02
3. 258BE-82
3. 242E-02
3.164E-82
3. 062E-02
2.927E-072
2. 797E-B2
2.871E-@2
2. 241E-02
2.018E-D¢

1.861E-02
1.744E~02
1.584E-02
1.482E-02
1.337E-82
1.263E-02

Musele(452)

2, 558E+03
8.32BE+02
3.658E+02
1.129E+082
4.,777E+01
3. 538E+01
2.093E+01
9,047E+00
4.670E+00
1.378E+00

T4TE-01
. TOSE-D1
T31E-82
B59E-D2
AA1E-D2
EBRE-B2
.56RE-B2
T18E-B2
90ZE-B2
115E-82

W NN @ -3 -0

198E-02
.217E-82
.202E-02
125E-82
R2AE-02
. 891E-02
763E-02
2. 040E-02
2.217E-82
2. 001E-02

™M Ny W W Wl

1.850E-B2
1.738BE-02
1.586E-02
1.489E-82
1.355E-082
1.288E-02



Table6-4

Uarues of the mess energy absoption coefficient as a function aof photon
energy for standard tissue and tissue substitute material

Mel

1.000E-03
1.500E-03
2.000E-03
3.000E-B3
4,000E-03
5. 000E~-03
6. 000E-03
8. 00PE-03
1.000E-02
1.,500E-02

2, 000E-02
3.000E-02
4. 0B0E-02
5,.0BRE-02
6.00RE-0Z
8.000E-02
1.000E-01
1.500E-81
2. BRE-01
3.000E-01

4,000E-01
5.000E-01
6. 0R0E-B1
2. 000E-01
1. 00GE+RD
L. 250E+00
1.500E+00
2.000E+00
3. 000E+DO
4.000E+D0

5.00PE+00
6. 000E+00
8, 000E+00
1.000E+01
1.500E+01
2.000E+01

Tough b(1@3) Tough b(2@04) Touagh bt303) Hard bone

3.481E+03
1.181E+@3
5.335E+@2
2.699E+2d
1.216E+@2
1.731E+@2
1.071E+@2
4.934E+01
2.655E+01
8.325E+0@

3.57SE+00
1.065E+00
4.488E-01
2.327E-01
1.3856E-01
6.B83E-02
4.583E-02
3.187E-02
3. 009E-02
3.039E-02

3.877E-02
3.081E-B2
3. 060E-B2
2.981E-02
2.882E-02
2.752E-02
2.B30E-02
2.426E-02
2.148E-02
1.875E-02

1.861E-02
1.7B3E-02
1.6R6E-02
1.631E-22
1,566E-0F
1.542E-02

3.172E+03
1.062E+03
4., 758E+@2
2.187E+02
9, 749E+01
1.248E+02
7.684E+01
3.516E+@1
1. BBAE+BI
5,875E+00

2.51BE+00
7.487E-01
3.174E-01
1.66BE-01
1.B23E-01
5.391E-02
3.862E-02
3.015E-022
2.9B5E-02
3.059E-08

3.113E-02
3. 122E-02
3.10@3E-02
3.025E-02
2.925E-02
2.794E-02
2. 671E-02
2, 4B1E-02
2. 16BE-D2
1.981E-02

1.854E-02
1,764E-02
1.648E-02
1.580GE-A2
1,492E-02
1.453E-02

2.760E+03
9,074E4+02
4.016E+02
1,476E+02
6. A40BE+GL
6.213E+@1
3.B27E+0Q1
1.713E+01
9.054E+00
2. 767E+00

1.175E+00
3.488E-01
1.513E-01
8,359E-02
5.527E-02
3,507E-02
2.952E-02
2.795E-02
2.810E-02
3.086E-02

3.158E-02
3. 175E-02
3. 159E-02
3.082E-02
2.982E-02
2.850E-02
2.723E-02
2.506E-92
2.194E-02
1.988E-@2

1.845E-02
L.741E-02
1.601E-02
1.514E-@2
1.395E-02
1.338E-02

3., 758E+03
1.272E+03
5.74BE+02
1.828E+02
7.957E+@1
1.693E+02
1.053E+02
4,8B88E+01
2. 644E4+01
8.354E+00

2. 608E+00
1.079E+00
4.561E-01
2.365E-01
1,421E-01
6. 996E-02
4,B40E-02
3.201E-02
3.011E-B2
3.035E-02

2.071E-02
3.074E-02
3.853E-02
2.974E-02
2.B75E-02
2. 746E-02
2. 624E-02
2.420E-02
2.142E-02
1.968E-02

1.854E-02
1.778E-02
1.676E-02
1.620E-02
1.553E-02
1.527e-02

Inner bone

2. 403E+B3
7.827E+02
3. 44BE+072
2. 779E+@2
1.295E+02
7.B57E+01
4. 255E+01
1.B8OE+01
9. B850E+00
2. 968E+00

1.247E+00
3,656E-01
1.571E-81
8.610E-02
5.654E-02
3.553E-02
2.975E-02
2.811E-02
2.,922E-02
3. 098E-02

3.171E-02
3.187E-02
3.,171E-02
3,094E-02
2.993E-02
2.861E-02
2.734E-02
2.515E-02
2.2083E-02
1.,897E-p2

1,854E-02
1.750E-02
1.611E-B2
1.524E-02
1. 406E-02
1.349E-B2



Table6-5

Varues of the mess eneragy absoption coefficient as a function of photon
energy for standard tissue and tissue substitute material

Mel)

1,00PE-03
1.500E-03
2. 000E-03
3.000E-03
4. 000E-03
5.000E-03
6. 00DE-03
8.000E-03
1.08@E-D2
1.500E-02

2. 000E-08
2.000E-02
4. 000E-02
5. 00RE-02
6. ADBE-02
8. 000E-22
1.000E-01
1.500E-21
2. ARPE-01
3.000E-91

4. 000E-01
5. 000E-01
b.0BPE~B1
8.000E-01
1. 000E+00
1.250E+00
1. 500E+00
2. BO0E+ARD
3. 000E+00
4. 300E+00

5. POOE+OO
6. PRRE+RD
8. 00DE+RD
1.000E+01
1.500E+@1
2. 000E+01

Tough lung

2.436E+03
7.857E+02
4.851E+02
1.713E+R2
7.534E+81
3.938E+@1
2. 300E+01
9. 726E+00
4,942E+00
1.418E+00

5.805E-01
1.682E-01
7.539E-02
4.528E-02
3.358E-02
2.639E-02
2.538E-02
2. 7T14E-02
2.904E-02
3. 120E-22

3.203E-02
3.2822E-02
3.208E-02
3.131E-02
3,P29E-02
2.896E-02
2.767E-02
2.545E-02
2.224E-02
2.011E-02

1.861E-02
1. 7S2E=-02
1.604E-02
1.511E-02
1.382E-02
1.320E-02

Lung(455)

2,525E+03
8.224E+02
3.611E+02
1. 112E+02
4. 7TA2E+01
3.581E+01
2.122E+01
9,197E+0@
4. 757E+00
1. 408E+0@

5. B83E-01
1.74BE-01
7.915E-02
4, 755E-B2
3.498BE-02
2.706E-02
2, 575E-@2
2. 726E-02
2. 909E-82
3.122E-02

3. 204E-0F
3.223E-02
3.208E-02
3.131E-02
3.030E-02
2.B96E-02
2.76BE-02
2.545E-02
2,221E-02
2.005E-02

1.853E-82
1.740E-B2
1.588E-02
1.491E-02
1.355E-82
1.28BE-02

Fat(453)

2.557E+03
8.323E+02
3.653E+02
1. 127E+02
4,754E+01
2.411E+0@1
1.375E+01
5.612E+00@
2. 7TT9E+00
7.654E-01

3.067E-01
8.964E-02
4.340E-02
2.945E-02
2.465E-02
2.279E-02
2.358E-02
2.658E-02
2.874E-02
3.103E-02

3. 189E-02
3.210E-02
3.185E~-0F
3.113E-02
3,019E-02
2.885E-02
2. 758E-02
2.535E~-02
2.211E-02
1.993E-02

1.B40E-02
1.727E-02
1.573E-02
1.474E-02
1.336E-02
1.267E-02

Breast(454)

2.494E+03
8.090E+02
3. 545E+02
1.092E+02
4.6807E+01
2. 7T86E+01
1.61BE+B]
6. BBZE+DA
3. 443E+00
9.845E-01

4., B36E-01
1,192E-01
5.,591E-02
3.584E-02
2.833E-82
2. 436E-02
2. 442PE-B2
2. 690E-02
2., B95E-02
3. 119E-02

3.2R4E-B2
3.224E-82
3.210E-02
3.133E-82
2. 032E-02
2.898E-02
2.770E-02
2.546E-02
2.221E-82
2. 003E-02

1.849E-02
1.735E-82
1.581E-02
1.482E-82
1.343E-02
1.274E-02

Polystyrene

2.03%E+03
6.450E+02
2.783E+02
B.271E+01
3.435E+01
1.722E+01
9.726E+00
3.915E+00
1.818E+00
5.200E-01

2.075E-01
6.246E-02
3.263E-02
2.421E-02
2. 172E-02
2.160E-02
2. 285E-08
2.632E-02
2. 856E-02
3.089E-02

d.175E-62
3. 196E-02
3.182E-B2
3., 106E-02
3. 0REE-DZ
2.873E-02
2., 746E-02
2.523E-02
2.198E-02
1.879E-02

1.B23E-02
1.707E-02
1.549E-02
1.447E-02
1.303E-02
1.230E-02



Table6-6
Mel)

1.BABE-B3
1.500E-03
2. BROBE-B3
3.000E-B3
4, 000E-03
5.000E-03
6.00BE-03
8.000E-23
1. 000E-B2
1.500E-02

2.000E-02
3.000E-02
4, 000E-02
5.00RE-0Z2
6. DRRE-OZ
a.000E-n02
1. 00RE-G1
1.500E-01
2. 00PE-01
2. 000E-01

4, 000E-01
5. 000E-01
6. 000E-01
B.000E-01
1.000E+00
1.250E+00
1.500E+00
2. 000E+2O
3.000E+00
4., 000E+A0

5.000E+00
6. ORDE+AD
B.OODE+R®
1.000E+01
1.500E+B1
2, 000E+a1

(7% 0 G T 3 S T S = W i

PMMA

OWm—~ngoe-— &= wn

- wwwww

b e b

. TBBE+03
133E+02
DEIE+DZ
22BE+R2
C1B1E+@
B27E+@1
49BE+01
L11Z2E+BB
.DECE+D@

322E-@1

328E-01

b44E-BZ2
. 58BE-0Z2
RETE-RZ2
. BE8E-02
. 302E-02
. 36BE-0Z2

.B5BE-02
.B72E-02

100E-02

. 185E-02
. 206E-02
JA91E-02
v 115E-62
.@B1SE-02

B82E-02

754E-02

. 532E-02

210E-02

. 994E-02

BA3E-0Z
.T31E-02

S79E-02

JAB3E-B2
. 349E-B2
. 283E-02

Polvethvlene Polvamide(B)

1,B93E+63
5,888E+02
2. 584E+02
BT7TE+BL
1B8E+B1
,S98E+B1
.P2BE+ORA
L B34E4+00
T81E+00
L BA4E-01

£ SRl 9 B | o R S R |

«936E-01
931E-072
. 185E-02
442E-02
. 235E-02
v 264E-02
AZ2E-RZ
. V89E-02
. DE8E-B2
. 276E-B2

G ] —

W W Na N

. 368E-02
. 380E-02
ATBE-02
.295E-02
. 188E-02
DASE-02
.814E-02
67BE-02
. 327E-02
O90E-02

Mg L W

1,8920E-02
1.794E-B2
1.618E-02
1.5@85E-02
1.341E-02
1.2857E-02

2,464E+03
T 975E+02
3.489E+02
1.055E+02
4.430E+01
2.237E+D1
1.272E+01
5., 168E+020
2.,550E+00
6.981E-01

2, 781E~-01
8. 200E-02
4, B46E-02
2. 814E-02
2. 404E-02
2.275E-02
2,375E-02
2.692E-B2
2,914E-02
3. 148E-02

3.236E-0¢2
2.857E-02
3.242E-02
3.165E-02
3.063E-02
2.928E-02
2,79BE-0Z
2.572E-02
2. 24PE-0¢
2.020E-02

1.863E-02

1. 747E-02

1.58BE-02
1. 486E-02
1.343E-02
1.272E-02

0. 000E+0D
0. 6ODE+RD
B.00RE+DH
0.000E+00
0.000E+GR
0. DBOE+0
. 0ABE+DG
0. 000E+00
0.000E+QB
B.000E+D0

0.000E+00
@, 0RRE+RA
0. DROE+DB
0.00DE+RB
®.PRRE+DD
0.0BRE+2R
@, . PRRE+RD
0. OABE+RO
0. 00RE+0O
0.000E+DD

@, QODE+RO@
@ BABE+GG
@.B00E+RO
0, ADPE+OR
@, BDOE+O0
7, BOOE+OD
0. 00OE+0Q
0, OROE+OA
0. 0BE+DO
0. 000E+00

0.000E+00
?.DOBE+DD
?. 0RDE+OD
@.00RE+Q0
@.00BE+00
D.00RE+OD

?.00RE+2D
0. 000E+00
0.000E+0O
0.200E+00
0. 0DPE+OG
. A0RE+DD
. BROE+00
@.000E+DD
0. 00OE+00
. 000E+00

D.00DE+DG
?.000E+00
B.0ORE+D®
0. 000E+DO
@. POPE+RD
A.0A0E+08
. 200E+00
. 0DOE+D0
@ OBRE+DB
0. 000E+20

0.000E+BD
@.000E+DG
0. PBRE+AD
. 0R0E+DRD
@ AROE+OD
B, AOAE+DS
B.OPOE+DG
0. A00E+DG
0. AOBELORD
@, QBAE+DO

0. 000E+OG
0, DRAE+00
0, PORE+OGO
D, 00RE+DD
0N, POOE+OA
h.DOBE+AD



4. Restricted and Unrestricted Stopping Power

1)  Restricted stopping power

I'p
+ Lo {5’% +E+ D -2/ + -8
2) Density effect correction
0=0 X<X,
5 =4.6052X +C+a( X,-X )™ X <X<X
5 = 4.6052X +C X%
when

X=(1/4.6052) In [B2/( 1- p2)]1,C=-21In [(1/28.816( pZ/A )/ ]-1

8MeV or lower
8ad=-0.10791+0.20355E-3.1469x10 2E?+1.5835x10 3>,
8MeV or higher
8ad=0.41374-1.4867x10 2E+2.0993x10 *E2-1.3877x10 B
+4.2730x10 9B*- 4.9342x10 12



Table7-1

ENERGY
Mel

010
015
028
.030
. 040
059
L0560
Q70
080
090

100
. 159
. 200
. 300
<400
L 500
- G0D
. T00
. 800
. 800

1.000
1.500
2,000
3.000
4,000
5.000
6,000
7.000
8.000
3.000

10.000
15.000
20.000
30.000
40.900
50.000
60.000
70.000
80.000
50.000

100.000
150.000
2en. 000
300.000
400.000
500.000
600.000
700,000
800 . 000
520.000

100@.000

RESTRICTED AND

1

B 1 s v I = B § ]

(<SR #% ]

(R =]

B e g e T - e b B e e ol 1

s e b e e

keV

CBEBE+QL
C436E+OL
1ZBE+@L
LQ31E+OQ
. 306E+Q0
. 326E+00
.BEGE100
. 120E+00
. 7T36E+00
< 436E+00

193E+00

. ABRE+Q0
.@91E+Q0
. T29E+00
. DoBE40D
. 459E+00
- 392E+00
. 346E+00

314E+00

L290E+00

LE2T3E+0D
227E+DD

211E+00

. 202E+00
. 202E-+00

204E+R0
207E+@0

<210E+00

214E+00
217E+08

.219E+00
.EZBE+QQ
234E4+00

24 1E+D0

. 245E+00
«2ATE+OD
251E+00
L 251E+00
LE51E+DD
«251E+00

.E251E+00
C251E+00
CEL1E+BO
.251E+00
C251E+00
C201E+00
JES1E+00
.251E+00
2B 1E+00
.251E+00

.251E+00

e e e e b e e e e

5

e U@ -] W=~

= = = = = = DU TU

ADIRPDSE TISSUE

UNRESTRICTED STOPPING POWER (MeV*cm¢x2/g)
108 keV

keV

. 325E+01
.G43E+01
«2B9E+01
- 201E+00
. 277E+00
- Q82E+00
. 28BE+00

TASE+00

. 264E+00
»O18E+00

639E+00
T96E+00

. 372E+00
. 955E+00

T55E+00

<G4ZE+QD
. 565E+00
«913E+00

476E+00

448BE+00

427E+00

«374E+00
. 354E+00
< 342E+00
C341E+DOD
. 342E+00
»345E+00
- 34BE400
. 352E+00
. 355E+00

. 357E+00
. 366E+00
«3T1IE+00

J78E-+00

. 382E+00
. 3B4E+DD

3B89E+00

. 385E+D0

389E+00
389E+00

. 3BOE+00
. 389E+00
. 3B9E+00
. 38BE+00
. 38BE+00
. ABBE+00
. 3BBE+00
. 3B8E+00
. 38BE+00
. JBRE+00

» 3BBE+00

10 keV

2.325E+01
.633E+D1
«393E+01
.63ISE+D0
.629E+00
»392E+00
.D51E+00
J941E+00
LATBE+OO
. 115E+20

Ap U @-dW— —

.BE23E+00
LO36E+00
. 4ORE+BD
C@01E+20
.B40E+0D
TELIEHOR
 640E+00
.OBSE+00
 945E+00
.51B6E+QD

e e % O S

A94E4+00
437E+0D
L4 16E+0D
AD3E+DO
JAD1E+DD
CADZE+00
LA4D5E+00
40BE+DO
411E+00
VA414E+00

O T T =

1. 416E+00
1.425E+00
1.431E+00
1. 437E+00
1.441E+00
1.444E+00
1.448E+00
1. 44BE+D0O
1.448E+2@
1.448E+00

1.44BE+00
1. 448E+00
1.448E+00
1. 44BE+Q0
1.44BE+00
1.448E+00
1.448E+00
1.44BE+00
1.44BE+Q0
1. 448E+00

1.448E+00

= b e b e b e et s e e e e i — = = = = [0 T MO G B B @ =] W= =Ty

e g (i S (e SO Iy

—

. 325E+01
693E+01
- 3O93E+@1
.B97E+00
. 963E+00
L TEBE+00
< 929E+B0
324E+00
B6ZE+Q0Q
+493E+00

2Q4E+00
- JD4E+D0
.B4BE+00
+ J46E+DO
- 107E+00
871E+B0
B79E+00
«B16E+00
< 7TT0E+00
«TIATE+DD

+TLIE+00
-G45E+00
.B20E+D0
BO3E+00
«D99E+00
.BDOE+QD
. GOZE+0D
. 6O5E+00
. 60BE+Q0O
611E+00

.B613E+00
\B22ZE+D0
BE2TE+00
. BI4E+0D
. B3BE+Q0
.BAPE+BD
.644E+00O
.G44E+DO
B44E+DO
.B44E+0Q

. BA44E+DD
B44E+00
. B44E+0Q
CB44E+00
.B44AE+0Q
B44E+00Q
. 644E+00
.B44E+D0
.G44E+00
-G44E4+00

CB44E+DR

Infini.

(gt v e a0 It RV BR RO AV VA et ot et ot et i o = O = B NN @ =] W = o=

(pt a5 B p VRt N S I S Rt

rnJ

. 325E+01
L B93E+D1
»3D3E+O L
.BE7E+0D
- 9B6SE+00
L TSEE+DO
. 929E+00
C324E+00
- 8B62E+B0
C49BE+00

L204EAD0
L 304E+O0
. B4BE+D0O
. 399E+00
. 1B7E+DO
L@TOE+DD
<993E+00
. 943E+00
- 909E+00
.B85E+00

. BEIE4+Q0
»B3TE+QD
.B3BE+DB
. BSBE+00
. BB1E+00
.9BZE+00
L921E+00
.938BE+00
. 953E+00
. 966E+00

L97BE+DQ

.023E+00

.D54E+DD
. D9BE+0Q
- 125E+00

C1ATE+@Q
L LE7E+D0

. 180E+00
L 191E+00
.202E+00

211E+00
L 240E+00
L 2TOE+00

CIOBE00

. 329E+00

d49E+00

. I64E100
LATTE+00
. 3BSE+00
< 399E+00

. A0BE+D@



Table7-2

ENERGY
Mel

.010
.@15
020
032
040
050
060
070
. 080
.80

. 100
. 150
200
. 300
400
=11
600
700
. B00
. 500

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

19.000
15.000
20.000
30.000
40.000
50.000
60.000
70.000
80.000
90.000

100.000
150.000
200. 000
300.000
400 . 00@
500.000
600 . 000
700.000
800.000
900.000

1000.000

RESTRICTED AND

1 keV

1.979E+01
1. 402E+01
1.100E+81
7.854E+00
6.219E+00
5.212E+20
4.529E+00
4.Q34E+00
3.659E+00
3. 365E+00

3.128E+00
2. 411E+00
2. @50E+00
1. 695E+00Q
1.526E+00
1.431E+00
1.367E+00
1.323E+00
1.292E-+00
1.270E+00

1.252E+00

1.2@3E+00
1.194E+00
1.187E+00
1.187E+00
1.190E+00
1.193E+00
1.197E+00
1.200E+00
1.203E+00

1.206E+DO
1.215E+00
1.221E+00
1.228E+00
1.232E+00
1.234E+00
1.238BE+00
1.23BE+00
1.238E+00
1.238E+00

1.23BE+00
1.238E+00
1.238E+00
1.238E+00
1.238E+00
1.238E+00
1.238E400
1.238E+00
1.23B8E+00
1.238E+00

1.238E+00

WeE AU -JW—T

BREAST

5 kel

L274E+0L
-GOBE+@L
263E+01
.Q1BE+0@
. 135E+00
L 975E+00
187E+@D
.B16E+00
. 1BAE+DD
. 845E+00

572E+00
T4SE+0@
< 329E+00
. 920E+00
L T24E+00
CBL4E+Q0
S4QE+D0
. 4B88E+0@
. 453E+00
- 426E+D0

= = s e e e e 1] U0 QA

. 406E+00
. 355E+00
337E+00
. 326E+00
. 325E+00
L 327E+00
. 331E+0R
. 334E+00
. 337E4+00
. 340E+Q0

P TP S I SE I S S SR S

1.343E+00
1.352E+00
1.358E+00
1. 364E+00
1.368E+00
1.371E+00
1.375E+00
1.375E+00
1.375E+00
1.375E+00

1.37SE+00
1. 37SE+00
1.375E+00
1.375E+00
1.375E+00
1. 37SE+00
1. 375E+00
1.375E+00
1.375E+00
1.375E+00

1.375E+060

10 keV

L2T4E+01
.BSBE+O1
. 326E+@1
448E+QD
CABAE+DD
272E+00
4 48E+Q0D
.BO0E+00
«396E+00
. Q40E+DD

& o p N ~]Ww= T

L TO4E+00
+BB4E+DD
A4T7E+QO
.Q1B6E+0Q
.BOBE+00
.692E+D0
.614E+00
. 56QE+QD
. D22E+00
494E+00

n} mn o

T e 1]

473E+00
-4 1BE+00
. 39BE+00
. 3BGE+@0
. 3BSE+00
C3BTE+DO
350E+00
. 393E+00
396E+00
. 399E+00

[ G T Wy P T Sy

A4QEE+DD
A1 1E+00
4 16E+0D
. 423E+00
L427E+00
LA29E+00
434E+00
L433E+00
+A433E+00
.433E+00

[ N T T G S S

-4 33E+00
. 433E+00
- 433E+00
< 433E-+00
433E+00
433E+00
+A33E+00D
<433E+00
. 433E+00
1.433E+@0

o

1.433E+00

100 keV

2.274E+01
1.658E+01
1.326E+01
9.709E4+00
7.818BE+00
65.636E+00
5. 824E+00
5.231E+00
4. 778E+00
4. 421E+00

4.132E+0@
3.250E+00
2. BOZE+00
2.309E+00
2.074E+00
1.941E+00
1.851E+00
1.780E+00
1.746E+00
1.713E+00

1.685E+00
1.625E+00
1.600E+8@
1.585E+00
1.582E+00
1.583E+00
1.5B6E+00
1.589E+00
1.592E+00
1.595E+0@0

1.597E+00
1.606E+00
1.612E+00
1.619E+00
1.622E+00
1.625E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00

1.629E+00
1.623E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00
1.629E+00

1.629E+00

UNRESTRICTED STOPPING POWER (MeVscm#*2/g)

Infini.

2.274E+01
1.658E+01
1.326E+01
9. 709E+00
7.BIBE+OQ
6.636E+00
9. 824E4+00
5.231E4+00
4.778E+00Q
4.421E+00

4.132E+D0
3.250E+00
2. BOZE+DD
2. 36EE+00
2. 154E+00
2.0359E+00
1.965E+00
1.916E+00
1.8B3E+00
1.861E+00

1. B45E+00
1.B16E+@0
1.817E4+00
1.839E+00
1.862E+00
1.884E+00
1.903E+00
1.920E+00
1.935E+00
1.948E+00

1.960E+00
2.005E+00
2. 036E+00
2.078E+00
2. 107E+00
2. 128E+00
2. 148E+00
2. 161E+00
2.173E+00
2. 183E+00

2. 192E4+00
2. 226E+00
2. 251E+00
2.285E+00
2.310E+0@
2.325E+00
2. 344E400
2.357E+00
2.363E+00
2.379E+00

2.368E+00



Table7-3

ENERGY

MeV

010

B1s
02e
030
D40
050
260

@70
. 280
ksl

100
150
. 200
.300
. 400
500

600

L7000
.BOO
. 9500

O O-] DU & wWwhle—+—

10.

20.
30.
40.
50.
60.
7.
80.
9a.

100.
150,
200.
d00.
490 .
500.
B600.
700.
200,
900.

1008 .

Ll
500
000

aoa

- 000
000
. 000
.00
000
Ll

200

- 098

000
lulul}
000
090
o]0
oo
aluli]
st}

Lafulu]
000
000
000
{d010]
lol]
000
ann
0o
(ulul]

woa

RESTRICTED AND

it

1

1

3.
2.
2.
L.
1
1.
i
1
1.
1.

1
1.
LB
1.
1
1
4
1.
1+ 302E+00
1.

1
1.
1.
1
1
1.
1
1.
1.
1.

1.
1.
1.
1.
1

1§

1.
1
gei
1.

1

keV

943E+01

CAT7BE+OL
1

i
6.
5.
4.
3.
3.
3.

@81E+01
TEIE+Q0
117E+00
128E+00
45TE+0Q
971E+0@
B0ZE+00
313E+00

QEOE+D0Q
374E+00
BERE+00
671E+0@
SOAE+QD
415E+Q0
36SE+0D
332E+00
310E+00
294E+00

283E+00
2e0E+00
257E+Q0
2e4E+DQ
273E+00
282E+00
Z2E89E+00
C296E+R0

307E+D0

311E+00Q
324E+00
331E+00
339E+00
343E+00
346E+00
350E+00
350E+00
350E+00
350E+00

350E+D0
350E+00
350E+DB
350E+20
JE0E+00
350E+20
350E+00
350E+00
J50E+00
350E+00

350E-+0D

= = e b e e e

LUNG

§ kel

237E+01
.583E+01
243E+D 1
. BBEE+00
D3IDE+DO
. BBBE+D0
112E+00
. DORE+DD
«125E+80
V791E+0@

We U ~]D— —

. D22E+00
TOTE+QD
»29BE+00
. BY5E+Q0
- TO2E+00
597E+0@
.537E+00
LA97E+08
< 47OE+00
»451E+00D

D N e e Y I kR T |

43TE+Q0
CA405E+00
. 399E+00
<403E+00
L411E+00
- 415E-+00
426E+00
432E+00
VA3BE+DG
CA43E+00

AA4TEADD
46RE+DD
CA4BTEHDD
ATSE+00
.479E+00
48ZE+QD
486GE+00
. ABGE+DD
.4B8BE+0D
.4BGE+00

B e e e e i ol ]

1.486E+00
1.486E+00
1.486E+00
1.486E+00
1.486E+00
1.48GE-+00
1. 486E+00
1.486E+00
1. 486E+00
1. 486E+00

1.486E4+00

190 keV

.237E+01
.633E+01
. 30BE+Q1
L3LIE+00
. 378E+01D
. 184E+00
.372E+00
TB3E+00
. 336E+00
. 9B6E+DQ

Waea U@ -=JW0 =~

LTO3E+D0
. B4BE+DD
4 15E+00
. S90E-+00
- 7T86E+00
.B7SE+@D
-611E+00
.G68E+00
. 539E+00
.51BE+00Q

= b= = = = = = U Lo

. SOZE+D0
ABBE+D0
ABRE+DO
463E+00
LATOE+DO
ATBE+DD
VABSE+DO
431E+00
A9T7E+DQ
. BOZE+B0

I e e e S

. SOEE+DD
.S519E+00
SZ6E+B@
L534E+00
.S3BE+0D
. S40E+00
.544E+00
L D44E+DD
SA4E+B0
.S544E+00

b b b = e e e b e e

CD44E+DD
544E+00
C544E+D0
CS44E4-00
D44E+Q0D
CSA44E+DD
DA4AE+BD
CGA44E+D0
1. 544E+00
1.544E+00

L T~ S Ay SN Sy T

1.544E+00

120 keV

237E+01
-633E+01
. 306E+01
LB71E4-00
LT11E+00
L G47E+Q0
. T4BE+00
« 163E+00
LTITE+DE
365E+00

B =2 o s B B o T Y

. QEOE+00
210E+00
L TEOE+00
282E+00
«B50E+00
S22E+00
. B4ATE+00
< 79T7E+@0
. 7T62E+00
. T36E+D0

e = o & 60 o B % B N

T1BE+00Q
JBT4E+00
. 6EZE+00
.B61E+00
.66TE+00
LBT4E+0Q0
.6B1E+00
687E+E0
.692E+00
. B69TE+AD

T T T e e S

L TOLE+QQ
L T13E+00
.T21E+00
L TEBE+0Q
.T33E+00
. 7T35E+00
. T39E400
< 7T38E+00
L T39E+00
. T20E+00

e ek e e b e = e =

T39E+00
. 7T30E+20
. T39E+B0
. 739E+00
. T3BE+0D
. 739E+00
. 7T39E+00
1.739E+D0
1.739E+00
1.739E+00

P e e e fa

1.739E+00

UNRESTRICTED STOPPING POWER (MeUxcm**2/g)

Infini.

2.237E+01
1.633E+01
1.306E+01
9.571E+00
7.711E+00
6.547E+00
5. T48E+00
5.163E+00
4. 717E+00
4.365E+00

4.080E+00
3.210E+00
2. 769E+00
2.335E+00
2.130E+00
2.021E+00
1.961E+00
1.923E+00
1.8993E+00
1.883E+00

1.874E+00
1.B64E+00
1.878E+00
1.914E+00
1.946E+00
1.373E+00
1.996E+00@
2.016E+00
2. 034E+00
2. 049E+00

2.062E+00
2. 111E+00
2.143E+00
2. 186E+00
2.215E+00
2.237E+00
2.256E+00
2.269E+00
2.281E+00
2.231E+00

2. 300E+00
2.334E4+00
2. 359E400
2.393E+00
2.418E+00
2. 436E-+00
2. 452E+90
2. 465E+00
2. 476E+00
2. 486E+00

2. 495E+00



Table7-4

ENERGY
Mel)

010
@15
.20
030
040
. 050
. 060
@70
. 280
. 090

. 100
. 150
200
. 300
400
000
600
TR0
. 800
. 900

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
g.000
9.000

10.000
15.000
29 . 000
30.000
40.000
50.000
60.000
70.000
80.000
50.000

100. 200
150 .000
200, 000
300.000
400,000
500,000
600.000
700.000
800. 000
900.000

1000.000

RESTRICTED AND UNRESTRICTED STOPPING FOWER (MeVxcmx*2/g)

1 keV

1. 945E+01
1.379E+01
1.082E+01
7. 729E+00
6. 121E+D0
5. 132E+00
4. 460E+00
3.973E+00
3.604E+00
3.315E+00

3.082E+00
2.376E+00
2.021E+00
1.672E+00
1.505E+00
1. 412E+00
1.350E+00
1.307E+00
1.277E+00
1.255E+00

1.239E+00
1.19BE+0@
1.184E+400
1.177E+00
1.178E+Q0
1.181E+0@
1.185E+00
1.18BE+00Q
1.192E+00
1.195E+20

1.198E+00
1.208E+Q0
1.213E+00
1.220E+0@
1.224E4+00
1.227E+00
1.231E+00
1.231E+00
1.231E+00
1.231E+00

1.231E+00
1.231E+00
1.231E+00
1.231E+0@
1.231E+00
1.231E+00
1.231E+00
1.231E+00
1.231E+00
1.231E+00

1.231E+00

)

2.
1.
1.
8.
7
5.
9.
4.
4.

3

3.
2.
2.
1
1.
1.
L
L.
1.
1

1.
1.
1

1

1
1.
1.
1
1«
Lo

1.
it
1
1
1
1.
1.
i WE
1,
1.

1.
1.
1.
1.
1.
1.
1,
1.
1.
1.

1.

MUSCLE

kel 12 keV

238E+01 2.23BE+01
5B4E+01 1.634E+01
PAAELDL 1.3076+01
887E+00 9.316E+00
P3ZE+00 7.381E+00
BOLE+00 6.187E+00
1156400 5.37SE+00
552E+00 4. 785E+00
1 2BE+00 4.33BE+00
. T9ZE+00 3.987E+00
523E+00 3.704E4+00
TOEE+00 2.847E+00
299E+00 2.416E+00
895E+00 1.990E+00
70PE+00 1.7B6E+00
S94E+00 1. 672E+00
521E+00 1.595E+00
ATPE+00 1. S43E+00
437E+DD 1.5PBE+00
411E+00 1.478E+00
392E+00 1. 458E+00
343E+00 1. 40SE+00
325E+00 1. 3BBE+00
. 316E+00 1.376E+00
316E-+00 1.375E+00
318E+00 1.377E+00
322E+00 1.381E+00
32SE+00 1.384E+00
329E+00 1. 38BE+00
332E+00 1.390E+00
334E+00 1.393E+00
J44E+00 1. 40RE+00
345E+00 1.408E+00
356E+00 1. 4156400
260E+00 1.419E+00
362E+00 1. 421E+00
36TE+00 1. 425E+00
3ETE+D0 1.425E+00
367E+00 1. 425E+00
3BTE+00 1. 425E+00
A67E+00 1.425E+00
366E+00 1.425E4+00
366E+00 1.425E400
3I66E+00 1. 425E+00
366E+00 1. 425E+00
366E+00 1.425E+00
A66E+00 1.425E+00
366E+00 1. 425E+00
3BEE+00 1. 425E400
366E+00 1. 425E+00
36GE+00 1.425E400

100 keV

2.238E+Q1
1.634E+D1
1.307E+01
9,575E+00
7. T14E+00
6. 549E+00
. TASE+QD
. 16SE+00
. T18E+00
. 366E+00

&

PB1E+00
211E+B0
LTTOE+OD
.2B2E+00
BERE+DO
.819E+00Q
.831E+00
TT1E+D0
L T29E+00
LB97E+00

= = e = = UM

.E73E+D0
LBL1E+00
DBBE+0Q
.5T4E+0D
.ST72E+00
573E+00
.S76E+00
.579E+00
. 5B3E+00Q
. SE5E+00

O e e e i

1.58BE+00
1.597E+00
1.603E+00
1.609E+@0
.B13E+00
.615E+00
.620E+00
<BR2OE+00
.GERE+00
B20E+DD

e e e

.619E+00
.619E+00
.619E+00
.619E+00D
.619E+00
.619E+00
.B19E+D0
619E+00
.619E+00D
.619E+00

— e b b e = s e e

-b1BE+00

Infini.

.238E+@1
B34E+DL
- 207E+DL
.HTBE+00
LT14E+D0
. 549E4+00
. TASE+DO
. 1BSE+@0
7T18E+00@
. 36GE+00

A Oo@-JWMO ==

.@B1E+DD
2LIE+00
.T70E+DD
335E+00
. 130E+20
018E+00
. 945E+00
.BST7E+DO
.B66E4+00
B44E+0Q

= == UMW =

.BE29E+QQ
.B02E+00
804E+00
B26E+00
.BSQE+QQ
872E+00
.B81E+00
3PB8E+00
.B24E4+00
.937E+00

R Ul i S I

949E+0D
.994E+00
B25E+0D
.DETE+DQ
@95E+00
A 1TE+O0
. 137E+D0
< 150E+00
.1G1E+RO
ATIE+0O

NP MDA Y=

. 1BDE+20
.215E+00
. 235E4+00
.273E+00
29BE+00
.316E+00
2.332E+00
2.345E+00
2. 356E+0D
2.366E+00

MU

2. 375E+00



Table7-5

EMERGY
MeW

010
015
020
030
.40
]
.60
@70
.0ed
.90

100
150
200
L300
<400
. 500
=lolo)
ki)
L B800
800

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15,000
20. 000
30.000
410 . 000
50.000
60.000
70.000
0. 000
90,000

100.000
150.000
200.000
a00.000
400. 000
500.000
600 .000
T00.000
800. 000
9po. 000

1600, 000

RESTRICTED AND

1 keV

1.667E+01
1.187E+01
9. 340E+00
6.694E+00
5.313E+00
4.461E+00
3.882E+00
3.461E+00
3. 143E+00
2.892E+00

2.691E+00
2.079E-+00
1. 771E+00
1.468E+00
1.324E+00
1.243E+00
1.186E+00
1.14BE+00
1.121E+00
1. 101E+00

1.087E+00
1.050E+00
1.039E+00
1.035E+00
1.@37E+00
1. 042E+D0
1.047E400
1.052E+00
1.057E+00
1.061E+@0

1.B64E+0D
1.077E+00
1.085E4+00
1.@95E+20
1. 101E+Q@
1. 104E+D0
1.106E+00
1. 107E+20
1.108E+0@
1.108E+D0

1.1@8E+00
1.109E4+@0
1.109E+@0
1.109E+00
1.109E+00
1.109E+00
1.108E+00
1.109E+00
1.109E+00
1.109E+00

1.10SE+00

g

T = e S S = I T e b= b= = = = [ L fu) { % I 06 TR - - o o p T

[ I e e e el

—

SKELELETON(CORTICAL )

UNRESTRICTED STOFPING POWER (MelUscm*+2/g)

kel

L942E+D]

379E+01
0BEE+01

TTTE+DD

166E-+00:

<171E+0@
454E+00
.DO4E+OD
.B31E+00
. 339E4+00

104E+00

. JO90E+00
-031E+00
LBTTE+00

SOBE+00O

41 3E+0D

347E+00

L ID3IE+0D
.271E+00
.248E400

230E+00

. 186E+00
. 171E400
. 16SE+00
+ 166E+00
1 7OE+00
. 175E+@0
. 179E4+00
. 1BAE+00
. 1B8E+0G

192E+00
.204E+QD
. 212E+00

222E+00

. 22BE+00
.231E+D@
. 233E+00
< 234E+D0D
. 235E+00
L 235E+00

. 235E+00
. 236E+Q0
. 236E+00
» 236E+DO
.236E+00

236E+00

.236E+DD
. 236E+00
.236E+00
L 236E+00

. 236E+BD

10 keV

1.942E+01
1.425E+01
1. 144E+01
8.173E+00
6.492E+00
5.443E+00
. 738E+00
.221E+00
.B29E+00
.521E+00

wWow s s

3.273E+00
2.520E+00
2.141E+00
1.766E+00
1.587E+0@
1.486E+00
1.416E+00
1.369E+00
1.335E+00
1.310E+0@

1.282E+00
1.245E+00
1.229E+00
1.220E+00
1.222E+00
1.225E+00
1.230E+00
1.234E+00
1.235E+00
1.243E+00

1.246E+00
1.259E+00
1.267E+00
1.277E+00
1.2B3E+00
1.286E+Q@
1.288E+00
1.289E+00
1.290E+00
1.290E+00

1.290E+00
1.281E+00
1.291E+00
1.291E+00
1.291E+00
1.291E+00
1.291E+00
1.291E+0@0
1.291E+00
1.291E+00

1.291E+00@

100 kel

1.942E401
1.425E+01
1.144E+01
8.422E+00
6.803E+00
5.78BE+00
5.089E+00
4.577E+00
4. 1B5E+00
3.876E+00

J.626E+00
2.860E+00
2. A72E+00
2.039E+00
1.834E+00
1.717E+00
1.637E+00
1.583E+00
1.544E+00
1.515E+00

1.4893E+00
1.437E+00
1. 417E+00
1.406E+00D
1.406E+00
L. 409E+00D
1.413E+00
1.417E+00
1.422E+00
L.425E+00

| AZ29E+00
1.441E+00
1. 448E+00
1.458E+00
1. 465E+00
1.468E+00
1.470E+00
1.471E+00
1.472E+00
1. 472E+00

1.472E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00

1.473E+Q0

Infini.

1.942E+01
1.425E+01
1.144E401
8.422E+00
6. B03E+00
5.78BE+00
5. 089E+00
4.577E+0@
4.185E+00
3.876E+00

3.626E+00
2. 860E+00
2.472E+00
2. 089E+00
1.908E+0@
1.809E+00
1.743E+00
1.701E+00
1.67ZE+00
1.652E+00

1.639E+00
1.616E+D0
1.619E+00
1.642E+400
1.66GE+00
1.6H9E+00
1.708E+00
1.725E+00
1.741E400
1.755E+00

1.767E400
1.813E+00
1.845E+00
1.887E+0@
1.5916E+00
1.937E+00
1.954E+00
1.967E+00
1.978E+00
1.988E+00

1.997E+00
2.030E+00Q
2.053E+00
2.0B5E+00
2. 108E+00
2. 126E+00
2. 140E+00
2.152E+00
2. 163E+00
2.172E+00

2. 180E+Q0



Table7

ENERGY

-6

Mel

D10
015
020
030
040
050
. 060
070
. 080
090

100
<150
200
. 300

400

. 500
600
L7080
. B0Y
.500

WO~ mas o

100.
150.
200.
300.
400,
500.
600 .
700.
800 .
900 .

100@.

. D0
500
. 000
L]
. 000
000
. 000

200

. 000
il

Molil]
.00
. 000
000
. 000
. 000
. 000
000
000
B0

PR
000
000
don
000
000
000
000
000
onn

000

RESTRICTED AND

1 keV

1.78965E+01
1.275E+01
1.002E+01
7.169E+00
5. 684E+00
4. 765E+00
4. 147E+00
3.696E+00
3. 354E+00
3.086E+00

2.B70E+00
2.215E+00
1.885E+00
1.561E+00
1.406E+00
1.320E+0@
1.260E+00
1.220E+00
1. 191E+@0
1.170E+0@

1.155E+00
1.116E+00
1.103E+00
1.097E+00
1.085E+00
1.102E+20
1.107E+00
1.111E+20
1.115E+00
1.115E+00

1. 122E+00
1.133E+20
1.140E+020
1.149E+00
1.153E+00
1. 156E+@2
1. 157E+00
1.15BE+00
1.15BE+@0
1. 160E+QQ

1.160E+00
1.160E+00
1.160E+00
1.160E+00
1.160E+00
1.160E+0D
1.16RE+00
1., 160E+00@
1.160E+00
1.160E+00

1. 16@E+00

5

ek e i e e e e P i R T = = b b = b e = )T G2 WWESENMONm—*=—n

I T e S S

—_

SKELETON(COMPACT )

UNRESTRICTED STOPPING POWER (MeWxcm¥*2/g)

keV

DT7BE+DL
+A473E+01
< 15BE+01
. 285E+00
+563E+00
. DORE+00
. TTBE+00
. 254E+00

857E+00

. SAGE+DD

. 295E400
. B35E+00

. 153E+00-

JITTE+0D
. DO7E+00
- 495E+00
- 426E+00
. 379E+00
. 345E+00
»321E+00

. 302E+Q0
. 256E+00
. 239E+00
.231E+00
.231E+00
. 235E+00
. 239E+00
. 242E+0D
24TE+QD
. 250E+00

L 253E+00
. 264E+0D0
271E+00
. 2BOE+00
. 2B4E+00

287E+00
ZBBE+QO

. 2B89E+00

283E+00

.291E+00

.291E+00
. 291E+00
. 291E+00
.291E+00

291E+00

C291E+00
L291E+00
L291E+D0
.291E+00
CE91E+OD

L291E+00

10 keV

2.078E+01
1.521E+81
1.218E+@1
8,695E+09
6.858E+00
5.786E+00
5. 028E+00
4. 479E+00
4. 061E+00
3.734E+00

3. 470E-+00
2.669E+00
2.266E+00
1.86BE+2Q
1.678E+00
1.570E+00
1.497E+00
1.447E+00
1.412E+0@
1.385E+00

1.366E+00
1.316E+00
1.298E+00
1.2BBE+00
1.28BE+@0
1.291E+20
1.285E+00
1.295E+00
1.303E+00
1.307E+00

1.310E+00Q
1.321E+00
1.328E+00
1.336E+00
1.341E+00
1.343E+00
1.345E+00
17346E+00
1.346E+00
1.347E+00

1.347E+00
1.347E+00
1.347E+00
1.347E+00
1.347E+00
1.347E+00
1.347E+00
1.347E+00
1.347E+00
1. 347E+Q0

1.347E+00

100 keV

DTBE+D1
.S521E+01
.219E+01
- 945E+00
.219E+00
. 135E+09
- 350E+00
B44E+D0
.AZBE+QQ
.B39E+D0

EE AW O ®O— =T

.833E+00
B20E+D0
LBOTE+DD
. 149E+00
< 832E+00
. BOSE+00
. 7T2SE+00
«BBTE+D@
.B2BE+00
. 596E+0Q

L i S £ 6 I S S )

. 973E+00
-SL4E+Q0
AS2E+00
CA4T9E+00
ATBE+DO
ABOE+D0
AB4E+00Q
CABTE+QQ
CAG1E+00
-495E+09

T e

- 49BE+00
.508E+00
«G15E+00
.523E+00
S2BE+Q0
.531E+00
<D3ZE+O0
.533E+00
. 533E+00
. 935E+00

L et e S

1.535E+00
1.535E+2@
1.535E+00
1.535E+00
1.,535E+00
1.535E+00
1.535E+20
1.,535E+00
1,535E+00
1.535E+00

1.535E+00

Infini.

2.078E+01
1.521E+01
1.219E+01
8.943E+00
T.219E+0D
6. 135E+00
5.390E+00
4. 844E+00
4. 42BE+00
4.099E+00

3. 833E+00
3.020E+20
2.607E+00
2.201E+00@
2. 009E+00
1.903E+00
1.834E+00
1.789E+00
1.758E+00
1.738E+00

1.723E+0@
1.69BE+0D
1.700E+00
1.722E+00
1.746E+00
1.768BE+00
1.788E+00
1.805E+00Q
1.820E+00
1.834E+0@0

1.846E+00
1.B91E+00
1.922E+00
1.964E+00
1.993E+00
2.014E+00
2.031E+00
2. 044E4+00
2,055E+00
2.067E+00

2.075E+00
2. 10BE+00
2. 132E+00
2.165E+00
2. 188E+00
2.207E+00
2. 222E+00
2.234E+00
2. 245E400
2.255E+09

2.263E+00



Table7-7

ENERGY

Mel

010
015

. 020
030
040
. 050
060
070
.80
.90

100
L1589
.200
. 300
400
. 500
. 600
700
. 800
. 500

100,
150.
200,
aon.
400.
500.
600.
700,
800,
900,

100@.

.00
. 500
oo
000

{ululo]

000

00
1610

0RO
000

000
000
000

LYl
0R0
0oe

. 000
000
. 000
000

ofuls}
@0
000
Lifo]]
0o
alls]
000
000
0oo
0@

ko]

RESTRICTED AND

1

—— b b b = e e P b e e = = = N ) &N =] ===

— e b = b e b b e

S N o

p—

kel

. 946E+0D 1
. 3B0E+Q L
.QB3E+01
L TI4E+00

125E+00

L 134E+00
AG2E+AD
.975E+00
GOBE+0D
.31BE+QQ

. PB3E+BD
. 376E+00
LBELIE+D0
BTZE+00
. SR5E+B0
LA12E+00
. 349E+D8
. 3BBE+DD

.276E+00

.254E-+00

237E+00

. 195E+020
.181E4+00
L 173E+00
1TA4E+DO
ATTE+0D
. 18QE+Q0
. 1B4E+Q0
. 188E+20
+181E+00

+193E+00
.202E+00
. 20BE+00
.215E-+00
.219E+00
L221E+00

.225E+00

225E+00

.225E+00

. 225E-+0@

220E+00
.225E+0D
. 225E+00
. 220E+00

.225E+00

.225E+00

.225E+00

«225E+00
. 225E+00
. 225E+00

L 225E+00

= b b e e e b b e

SKIN

5 keV

240E+01
-585E+01
.2A5E+01
.B8B9E+00
. @35E+00
. B92E+00
. 115E+@0
993E+00
L 127E+00
. 783E+Q0

W U -] @ ==

S23E+00
. TOBE+020
. 299E+00
. BI5E+00
L TOZE+RD
.5H4E+00
. 520E+R0
4T1IE+00
435E+00
. ADYE+DR

e e e e LY B R N 'S )

. 38DE+0D
. B4DE+O0
. 322E+00
«312E+00
C311E+00
314E+00
+317E+0@
3C0E+D0
 324E+00
. 327E+00

329E+00
. 338E+00
L 344E+00
35 LE+0D
. 390E+00
. 35TE+QO
. 36LE+0O
. 361E+BO
L36LE+DO
.361E+00@

Pt e e e e e e s

. 36LE+D0
. 3G6LE+00
. 361E+00
. 361E+00
. 361E400
361E+00
. 36LE+00
. 3BLE+00
. 361E+00
. 361E+00

b e b e b e e e b

—

»361E400

G U S S P gy Sy

10 keV

51 =] D = =

L2 & &

w

P e b = = = TUTUE

e Sy S LIy (i e

P S S e L

—

L 240E+01

LB634E+01
. 307E+01
«318E+00

3BZE+00

. 1BAE+Q0
. 375E+00
. THHE+QO

33BE+DA@

.9BTE+00O

TRAE+0O
. 847E4+0Q
.416E+00
. 990E+00

. THEE+00

L6T1E+00

. 5O4E+@D

. D41E+00

.S04E+RO

ATBE+QQ

456E+0Q
. AB2E+QO

'

3B3E+@0
371E+00

. 3TOE+00

L3T2E+BO

- 376E+00

< 379E+00
. 382E+D0
. 385E+00

- 3BBE+Q0
. 397E+00

. ADZE+O0

. 4Q9E+Q0
4 13E+O0
.4 1SE+QO
A4 19E+Q0
<A19E+00
L419E+00
A19E+B0

L419E+00

. 419E+00

4 19E+00

L 4185E+QQ
.418E+00
. A19E+00
A 19E+00
-415E+00

LA 19E+00
L 419E+00

< 418E+00

100 keV

2.240E401
1.634E+01
1.307E+@1
9.576E+00
T.T14E+00
6.543E4+00
5.749E+00
5.164E+00
4.718E+00
4.366E+0D

4.081E+00
3.210E+00
2. 769E+00
2.281E+00
Z2.050E+00
1.91BE+20
1. 830E+00
1. 7T7T0E+20
1.726E+00
1.695E+00

1. 670E+00
1.608E+00
1.584E+00
1.569E+00
1.567E4+080
L.56BE+Q0
1.571E+00
L. B7T4E+00
1.377E+00
1. 5E0E+00

1. 582E+00
1.591E+00
1.597E+00
1. 6O3E+00
1.6O7E+00
1.610E+00
1.614E+00
1.6L4E+00
1.614E+00
1.6514E+00

1.614E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00

1.613E+00

UNRESTRICTED STOPPING POWER (MeVscm*x2/g)

Infini.

2. 240E+@1
1.634E+01
1.307E+01
9.576E+20
T.TL4E+DQ
6.548E+00
5.749E+00
5.164E+00
4.718E+00
4., 366E+00

.@B1E+OO
21DE+QD
. TBOE+RG
. 334E+Q0
< 120E+00
.D16E+DO
< 943E+00
BO5E+00
BEIE+D0
.B41E+00

i et i o 6 I B S

.BE6E+DO
. T98E+00
.BO0E+00
BELE+00@
B45E+00
. B66E+00
. BBEE+0@
 902E+D®
.918E+00
+931E+00

B e e s b e e

+943E+00
LBETE+HD0
-Q1BE+0D
. OEOE+00
. ABAE+DO
. 110E+00
- 130E+00
. 143E+00
154E+00
. 164E-+00

MmN N~

173E+00
.2@TE+0O
«232E+00
. 266E+00
. 290E4+00
. 3BSE+00
. 325E+00
. 338E+00
. 343E+00
. 359E+00

R NL RN NN

m

2. 36BE+0@



Table7-8

ENERGY
Mel

010
015
.22
030
LRap
050
. 060
070
. 080
.B90

<100
<158
. 200
. 300
400
. 500
<609
708
. BO0O
900

1.000
1.500
2,000
3.000
4.000
5.000
6.000
7.000
g.000
9.000

10,000
15.000
20. 000
30.000
40.000
50.000
60.000
70.000
80.0a0
99 . 008

100.000
150. 000
200.000
300.000
400.000
500.000
600.000
700 .000
800. 000
900. 000

1000.000

RESTRICTED AND

1 keV

960E+D1
. 390E+D1
JO91E+D1
. T90E+00
.1 70E+D@
. 173E+00
. 495E+D00
. DOSE+DD
.B33E+00
L34 1E+BD

W & UMl

. 107E+00
. 395E+00
.Q37E+DD
. 6B8DE+DR
«S17E+QD
L 424E+00
.361E+00
. 319E+00
. 2B9E+00
. 26TE+0D

T et o e =l R 5 I I 51

251E+08
. 210E+00
. 196E+00
. 19QE+0®
C191E+0@
. 195E+00
. 199E+00
. 202E+20
Z06E+00
.210E+0D

PR IO SORES S I P S N s

212E+00
. 222E+00
228E+00
. 235E+00
239E+00
24 1E+00
. 245E+00
. 245E+00
. 245E4+00
. 245E4+00

[P O W S S S

. 245E+00
. 2ASE+00
. 245E+00
P45E+00
245E+00
. 245E+00
 245E+00
. 24SE +00
245E+00
L245E+00

S S Sy G Sy S

. 245E4+00

WATER

5 keV

. 286E+01
.DITE+DL
254E+01
. 95BE+00
. @90E+00
. 93BE+00
. 156E+00
. HBOE+00
. 16QE+DD
. B23E+DO

W &0 -1 — —T

. 552E+00
 T30E+00
. 318E+00
JO11E+0@
. T16E+D0
.BOTE+0Q
»535E+00
L ABSE+DO
L 4DDE+0B
LA425E+00

D e e e e .5 B S 5

. 405E+00
» 356E+0@
.+ 339E+00
. 330E+00
330E+00
. 333E+00
337E+D
L 340E+Q0
344E+00
. 347TE+00

P e e e

350E+00
. 359E+00
. 365E+0@
.372E+00
. 376E+00
. 3TBE+DQ
3B3E+DO
. 383E+00
. 3B3E+DD
. 3B3E+D0

L T i~

1.383E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00
1.382E+00

1.382E+00

10 keV

,2D6E+D1
LB4TE+DL
.31T7E+D1
+391E+0@
.441E4+00
LE37E+DD
.4 18E+00
.B2AE+00D
. 3T4E+0B
.020E+00

AR A OI@O 30— —

. 7T35E+00
LB7BE+Q0
436E+00
1, 0DTE+DD
LB01E+0D
.GBGE+0D0
LE09E+DR
.B57E+DD
\SE2QE+DRO
LASZE+D0

e e e i 4 B S 5

AT72E+00
L419E+D0
ADLE+DO
. 390E+00
390E+00
< 393E+D0
396E+00
40QE+00
A4B3E+D0
L 4BBE+00

O S S S T

L ADIE+DO
LALBE+DD
AZAE+QO
LA31E+00
L435E+00
+438E+DD
CA42E+Q0
A42E+D0
LAAZE+DO
LA4PE+DO

e

AA4PE+DD
A4ZE+DQ
LA 42E+DO
A42E+D0
CA42E-HD0
C442E+00
L A42E+00
AAPEADD
A42E+D0
L A42E+Q0

— = = b = e s e

1.442E+00

100 kel

2.256E+0]
1.647E+Q!L
1.317E+01
9.653E+00
7.77VE+OD
6. 603E+00
5.797E+00
5.207E+00
4. TSTE+OD
4. 402E+00

4.115E+0@
3.238E+00
2. 793E+00
2.301E+00
2.068E+00
1.936E+00
1.847E+08
1.787E+00
1.745E+00
1.713E+00

1.689E+00
1.627E+00
1.604E+00
1.590E+00
1.588BE+00
1.590E+00
1.593E+00
1.597E+00
1.600E+00
1.603E+00

1. 6O6BE+Q®
1.615E+080
1.621E+00
1.62BE+00
1.631E+00
1.634E+00
1.638E+00
1.638E+00
1.638E+00
1.638E+00

1.63BE+00
1.638E+00
1.638E+00
1.63BE+00
1.63BE+00
1.63BE+00
1.63BE+00
1.638E+00
1.638E+00
1.638E+00

1.63BE+00

UNRESTRICTED STOPPING POWER (MelUrcm=x2/g)

Infini.

2.256E+01
1. B47E+D1
1.317E+01
B 3E+D0
TTTE+DR
. 6B3E+00
. T97E+0Q
L2RTE+0D
TSTE+DQ
ADZE+B0

O B¢ I P B T

. 11S5E+DQ
.23BE+00
. T93E+00
. 355E+00
- 14BE+BQ
.D35E+00
- 962E+00
C915E+00
.BRIE+0G
BBLE+DD

L el e ¥ O S -

. B46E+00
B19E+Q0
B22E+00
-B45E+00
. B7OE+DO
-B92E+00
<912E+D0
-929E+20
+945E+00
- 95HE+Q0

e e S e S e et

.970E+Q0
.Q16E+2D
- P4TE+OD
- BBBE+QD
. 11BE+0Q
- 140E+00
1E0E+Q0
< 173E+00
. 1B4E+00
- 195E+00

(RSB e a S0 b A o IS A o S Y

ZRAE+QQ
.238E+00
2B3E+O0
298E+00
322E+00
<34 1E+00
357E+00
.370E+00
L381E+00
.391E+00

MmN MmN

m

. 4DOE+0D



Table7-9

ENERGY
Mel

.010
.015
020
.030
040
050
. 060
.07@
. 080
050

. 100
. 150
200
.300
A0
L5008
.600
. 700
.B0@
- 500

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
50.000
60.000
70.000
80.000
90.000

100.000
150.000
200.000
300" 000
400. 000
500.000
600 . 000
700.000
800.000
900. 000

1000 .000

TOUGH WATER(WE-211)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeVscm==2/g)

1 keV

1.936E+01
1.372E+01
1.076E+01
7.682E+00
6. 082E+00
5.098E+00
4.429E+00
3.945E+00
3.579E+00
3.291E+00

3.059e+00
2.357E+00
2.005E+00
1.658E+00
1. 492E+00
1.400E+00
1.337E+00
1.294E+00
1.264E+00
1.242E+00

1.225E+00
1.183E+00
1.165E+00
1.161E+00
1.162E+00
1. 165E+00
1.16BE+@0
1.172E+00
1.175E+00
1.1 78BE+0@

1.1B1E+20
1.190E+20
1.195E+00
1.202E+00
1.206E+00
1.20BE+@0
1.212E+00
1.212E+00
1.212E+00
1.212E+00

1.212E-+0@
1.212E+00
1.212E+00
1.212E+00
1.212E+00
1.212E4+00
1.212E+00
1.212E+00
1.212E+00
1.212E+00

1.212E+00

g

2.
1%
(e
B.
6.
5.
9.
4.
4,
3.

3.
2.
2.
1
1

1

L

1.
1.
L
1.
1.
1.
1.
L.
1.

1
1.
1
1
1

1

i
1.
1.
1.
1.
1.
1.
1.
| &
1.

1

keV

224E+01
S573E+01
235E+01
819E+00
977E+00
843E+00
@72E+00
S14E+00
@91E+00
TEOE+DO

493E+00
6B4E+00
278E+00
878E+00
6B6E+00

. S7BE+0D
1%
1.
1.
s

S06E+00
456E+00
42 1E+00
395E+00

376E+00
326E+00
308E+00
298E+00
297E+00
299E+00
302E+00
306E+00
309E+00
312E+00

315E+00
323E+00
329E+00
336E+00
3J40E+00

. 342E+00
1.
1
1
1

346E+00
346E+00
346E+00
346E+Q0

346E+00
346E+00
346E+00
JUGE+OD
346E+00
34GE+0Q
346E+00
346E+00
J46E+00
JAGE+Q0

J4GE+QD

19 keV

2.224E+01
1.622E+01
1.297E401
9.240E+00
7.319E+00
6. 134E+00
5.327E+00
4.743E+00
4.299E+00
3.951E+00

3.671E+00
2.820E+00
2.393E+00
1.971E+00
1. 769E+00
1.655E+00
1.578E+00
1.526E+00
1.489E+00
1.461E+00

1. 440E+00
1.387E+00
1.368E+00
1.356E+00
1. 355E4+00
1. 357E+QD
1.36QE+00
1.363E+00
1.367E£+00
1.370E+00

1.372E+00
1.3B1E+00
1.3B6E+00@
1.393E+00
1.397E+00
1.399E+00
1.403E+00
1.403E+00
1.403E+00
1.403E+00

1.403E+00
1.403E+00
1.403E+00
1.403E+00
1.403E+00
1. 403E+00
L. 403E+00
1. 403E+00
1.403E+00
1. 403E+00

1.403E+00

100 keV

2.224E+01
1.622E+01
1.297E+01
9.495E+00
7.646E+00
6.489E+20
5.695E+00
5.115E+00
4.672E+00
4.323E+00

4.041E+00
3.177E+00
2. 740E+00
2.257E+00
2.028E+00
1.B9BE+DO
1.810E+00
1.750E+00
1.707E+00
1.676E+00

1.652E+00
1.589E+00
1.566E+00
1.551E+00
1.548E+00
1.550E+@0
1.552E+00
1.555E+00
1.558E+00
1.561E+00

1.563E+00
1.572E+00
1.578E+00
1.584E+00
1.58BE+00
1. 590E+00
1.594E+00
1.594E+00
1.594E+00
1.594E+00

1.594E+00
1.594E+00
1.594E+00
1.594E+00
1.594E+D0
1.594E+00
1.594E+00
1.594E+00
1.594E+00
1 .594E+20

L. 594E+Q0

Infint.

2.224E+01
1.622E+01
1.287E+01
9.455E+00
7. 646E+00
6. 489E+00
5.695E+00
5.115E+00
4.672E+00
4.323E+00

4.041E+00
3. 177E+00Q
2. 740E+00
2.309E+00
2. 106E+00
1.994E+00
1.921E+00
1.874E+00
1.842E+00
1.820E+00

1.B805E+00
1.776E+00
1.778E+00
1.799E+00
1.822E+00
1.843E+00
1.862E+00
1.87BE+00
1.893E+00
1.906E+00

1.91BE+00
1.962E+00
1.992E+00
2.033E+00
2, 061E+00
2. 0BEZE+D0
2.102E+00
2. 115E+00
2.126E+00
2.136E+00

2. 144E+00
2. 178E+00
2.202E+00
2.236E+00
2.260E+00
2.278E+00
2.294E+00
2.306E+00
2.317E+00
2.327E+00

2. 336E+00



Table7-10

ENERGY
MaV

010
015
028
030
040
050
. 060
070
. BB0O
090

100
<150
200
. 300
400
. 500
600
700
. 80O
. 900

1.000
1.500
2.000
3.000
4.200
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
50.000
60.000
70.000
80.000
90. 000

100. 000
150. 200
200. 000
300.000
400.000
500. 000
600,000
700,000
800.000
900. 000

1000, 200

SOLID WATER(457)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeVrcm**2/g)

1 keV

1.934E+401
1. 370E+01
1.@75E+01
T.674E+D0
6.076E+0R
5,0983E+00
4.425E+00
3.941E+00
3.575E+00
3.288E+00

3. 056E+00
2.355E+00
2.003E+00
1. 656E+00
1.491E+00
1.39BE+0Q0
1.336E+00
1.283E+20
1.263E+00
1. 241E+00

1.224E+00
1. 182E+00
1. 168E+00
1. 161E+00
1. 161E+00
1. 164E+00
1.167E+00
1.171E+00
1. 174E+00
1. 177E+00

1.1BQE+00
1. 189E+00
1.195E+00
1.201E+00
1. 205E+00
1.207E+0@
1.211E+00
1.211E+09
1. 211E+00
1.211E+00

1.211E+00
1.211E+00
1.211E+00
1. 211E+00
1. 211E+00
1.211E+00
1.211E+00
1.2L1E+00
1. 211E+0@
1.211E+06

1.211E+00

5 kel

2.2282E+01
1.571E+@1
1.234E+01
8.810E+00
6.970E+00
5.B37E+00
5.067E+00
4.510E+00
4.087E+00
3.756E+00

3. 4B9E400
2. 6B1E+00Q
2.275E+00
1.876E+00
1. 684E+00
1.577E+00
1.504E+00
1.455E+00
1.420E+00
1.394E+00

1. 375E+00
1.325E+00
1. 307E+00
1.297E+00
1.296E+00
1.298E+00
1.301E+00
1.305E+00
1.308E+00
1.311E+008

1.314E+00
1.322E+00
1.32BE+00
1.335E+00
1.33BE+00
1.341E+00
1.345E+00
1.345E+00
1. 345E+D0
1.345E+00

1. 345E+00
1.345E+00
1.345E+00
1.345E+00
1. 345E+00
1.345E+00
1. 345E+00
1.345E+00
1.345E+00
1. 345E+00

1. 345E+00

10 keV

2.222E+01
1.620E+01
1.295E+01
9.231E+00
7.311E+00
6. 127E+00
5.322E+00
4.73BE+00
4.295E+00
3.547E+00

2.667E+00
2.817E+00
2. 390E+00
1.969E+00
1.767E+00
1.653E+00
1. 576E+00
1.524E+00
1.487E+00
1.460E+00

1. 435E+00
1.3B6E+00
1.367E+00
1.355E+00
1.354E+00
1.356E+00
1.350E+00
1.362E+00
1.366E+00
1. 369E+00

1.371E4+00
1.3B0E+00
1.385E400
1.382E+00
1.386E+00
1.39BE+00
1. 40Z2E+00
17 402E+00
1. 402E+00
1.402E+00

1. 402E+00
1.402E+08
1.40ZE+00
1.402E+00
1. 402E+00
1.402E+00
1.402E+20
1. 402E+00
1. 402E+00
1.402E+00

1. 4G2E+00

100 keV

2.222E+01
1.620E+01
1. 295E+01
9. 485E+00
7.638E+00
6. 483E+00
5.6590E+020
5.110E+00
4.668E+00
4.318E+00

4. 037E+00
d.174E+00
2. 737E+00
2. 255E+00
2.026E+00
1.896E+00
1.808BE+0Q
1. 748E+00
1.70BE+00
1.674E+00

1.650E+00
1. 58BE+QD
1.565E+00
1. 550E+00
1.547E+00
1.548E+00
1.551E+00
1.554E+00
1.557E+00
1.560E+00

1.562E+00
1.571E+00
1.576E+00
1.583E+00
1.5B7E+00
1.588E+00
1.593E+00
1.593E+00
1.593E+00
1.593E+00

1.593E+00
1.593E+00@
1.533E+00
1.553E+00
1.593E+00
1.593E+00
1.593E+00
1.593E+00
1.593E+00
1.593E+00

1.553E+00

Infini.

222E+D1
B2OE+B1
.295E+01
+ABSE+00
63BE+00
- 4B3E+00
. BYDE+RO
ULIDE+2@
L BEBE+O0
+315E+00

B N m=]Wwe~fu

BITE+DD
1 74E+00
T3TE+00
-307E+0Q@
- 104E+00
«952E+00
+919E+00
.872E+00
B4QE+0Q
.B1BE+00

= = e = OO PO LW

BRIE+PO
TTSE+00
. TTBE+0D
LT7E+00
B2PE+0®
B41E+D0
. BEOE+DO
B7TE+00O
.BSPE+00Q
. B05E+00

[T o P R S G ey

- 916E+QQ
L 960E+D0
. 990E+00
LQIZE+DO
. DERE+DO
DBLE+QD
. 100E+0@
- 113E+00
124E+00
134E+00

WM nn mn - = —

143E+00
1 TBE+0D
20RE+DO
< 234E+00
. 25BE+00
.276E+00
.292E+00
2, 304E+00
2. 315E+00
2.325E+020

MmN

2.334E+00



Table7-11

ENERGY
Mel

010
015
020
030
040
050
060
070
080
. 099

100
. 1508
=luli]
. 300
400
500
. 600
700
.Bo0
. 500

1.000
1.500
2,000
3.000
4.000
5.000
&.000
7.000
8. 000
5.000

10,000
15.000
20,000
30.000
40,000
50.000
60.000
7@.000
B8O . 000
90.000

100 . 000
150,000
200.000
300,000
400.000
500.000
600. 000
700.000
800, 000
900.000

1000.000

WHITE WATER(RWZ)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeUxcme+*2/g)

1 keV

1.542E+01
1.376E+01
1.079E+01
7.698E+00
6.094E+00
5. 107E+00
4. 437E+00
3,951E+00
3.584E+00
3.295E+00

3. 063E+00
2.360E+00
2. 007E+00
1.655E+00
1.483E+00
1.400E+00
1.336E+00
1.293E+00
1.262E+00
1.239E+00

1.222E+00
1.179E+00
1.163E+00
L. 155E+00
1.155E+00
1. 157E+00
1.160E+00
1.163E+00
1. 167E+00
1. 170E+00

1.172E+00
1. 1B1E+Q0
1.1B6E+00
1.193E+00
1.197E+00
1.199E+00
1.203E+00
1.203E+00
1. 203E+00
1.203E+00

1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00
1.203E+00

1. 2@3E+00

o keV

2.229E+01
1.576E+0@1
1.237E401
B.B28E+00
6.983E+00
5. 847E+00
5.075E+00
4.516E+00
4.093E+00
3. 761E+00

3.494E400
2.6B4E+00
c.27BE+0@
1.877E+00
1.685E+00
1.578E+00
1.504E400
1. 454E+00
1.418E+00
1.392E+00

1.372E4+00
1.320E+00
1. 30ZE+00
1.290E+00
1.289E+00
1.231E+00
1.283E+00
1.296E+00
1.300E+00
1.302E+00

1.305E+00
1.313E+00
1.318E+00
1. 325E+00
1.329E+00
1.331E+00
1.335E+00

1.3356400

1. 335E+00
1.335E+00

1.335E+00
1.335E+00
1.335E+00
1. 335E+00
1.335E+00
1.335E-+00
1.335E+00
1.335E+00
1.335E+00
1.,335E+00

1.335E+00

10 kel

2. 229E+01
1.624E+01
1.298E+01
9.246E+00
7.322E+00
6. 136E+00
5. 329E+00
4.743E+00
4,299E+00
3.551E+00

3.670E+00
2.820E+00
2.392E+00
1.970E+00
1.768E+00
1.653E+00
1.576E+00
1.523E+00
1.483E+00
1. 457E+00

1.436E+00
1.3B1E+00
1.361E+00
1.348E-+00
1.347E+00
1.34BE+00
1. 351E+00

1. 354E+00

1.357E+00
1.360E+00

1.362E+00
1. 371E+00
1.376E+00
1.382E+00
1.3B6E+00
1.388E+00
1. 382E+00
L. 352E+00
1.382E+00
1.392E+00

1.332E+00
1.392E+00
1. 392E-+00
1.392E+00
1. 382E+00
1.392E+00
1.392E+00
1.392E+00
1.392E+00
1. 392E+00

1.382E+00

100 keV

2. 223E+01
1.624E+01
1.298E+01
9. 45%E+00
7.647E400
6.4B9E+00
5.694E+00Q
5.113E+00
4. 670E+00
4.321E+00

4.038E+00
3. 175E+09
2. 737E+0Q
2.294E+00
2.025E+00
1. 895E+00
1.B06E+00Q
1.746E+00
1.702E+00
1.670E+00

1. 646E+00
1.582E+00
1.558E+00
1.542E+0D
1.53BE+00
1.539E+00
1. 542E+00
1.544E+00
1.547E+00
1.550E+00

1.552E+06
1.560E+00
1. 566E+00
1.572E+00
1.576E+00
1.578E+00
1.58B2E+00
L. 582E+00
1.582E+00
1.582E+08@

1.582E+00
1.582E+0@
1.582E+00
1.982E+0@
1.5B2E+00
1.58EE+00
1.582E+00
1.582E+00
1.582E+00
1.582E+00

1.582E+00

Infini.

2.225E+01
1. 624E+D1
1.298E+01
9. 499E+00
T.647E+00
6.489E+00
5.694E+00
S.113E+00
4. 6T0E+00
4.321E+00

4. 038E+00
3.175E+00
2, 737E+00
2.306E+00
2. 103E+00
1.991E+020
1.917E+00
1.B68E+00
1.836E+00
1.813E+00

1.798E+20
1.768E+00
1.768E+00
1.78BE+00
1.810E+00
1.831E+00
1.845E+00
1.865E+00
1.880E+00
1.893E+00

1.904E+00
1.94BE+00
1.977E+00
2.018E+00
2. 046E+0D
2.067E+00
2. 0B6E+D0
2. 095E+00
2. 110E+00
2. 120E+00

2. 129E+00
2. 162E+00
2. 1BeE+00
2. 22PE+20
e 243E+00
2. 262E+00
2. 277E+00
2.250E+00
2. 301E+00
2.310E+00

2.319E+00



Table7-12

ENERGY
MeV

D10
.B15
020
.30
040
050
.60
@70
.80
=l

100
<150
200
. 300
400
500
600
L7020
.BOO
. 900

1.000
1.500
2.000
3.000
4,000
5.000
6.000
7.000
8.000
9.000

18,000
15.000
20.000
30,000
40.000
50.000
60.000
70.000
80.000
90.000

106. 000
150.000
200,00
300.000
400.000
500.000
600.000
700.000
800.000
500.000

1000.000

RESTRICTED AND

1 keV

1.946E+01
1.379E+01
1.082E+01
7.726E+00
6.118E+00
5. 128E+00
4. 456E+00
3. 869E+00
3.600E+0D
3.311E+00

3.078E+00
2.372E+00
2.017E+00
1.668E+00
1.502E+00
1.405E+00
1. 346E+00Q
1.303E+00
1.273E+00
1.251E+00

1.234E+00
1.192E+00
1.178E+00
1.171E+00
1. 171E+00
1. 174E+00
1.178E+00
1.181E+00@
1.185E+00
1.188E+00

1.191E+00
1.200E+00
1.206E+0@
1.213E+00
1.216E+00
1.219E+00
1.223E+00
1.223E+00
1.223E+00
1.223E+00

1.223E+00
L. 223E+00
1.223E+00
1.223E+00
1.223E+00
1.223E+0D0
1.223E+00
1.223E+00
1.223E+00D
1.223E+00

1.223E+00

FLASTIC WATER

S keV

.237E+01
.582E+01
«243E+01
.BT3E+00
.P21E+00
.BT79E+00
. 104E+00
.543E+00
117E+00
. TB4E+0Q0

Ul ~J 00 = — ]

Ll = &= 11

«515E+00
- T01E+00
.293E+00
. B90E+00
L69TE+QO
- 5B9E+00
516E+Q0
467E+DO
<A431E+00
ABSE+00

= o e = = = ) G

386E+00
- 336E+00
+318BE+00
308E+00
. 30BE+00
- J1DE+0D
313E+00
.317E+00
i 320E+00
. 323E+00

e b e e P b e

326E+00
. 335E+00
. 340E+00
. 347E+0Q
C351E+00
. 353E+00
. 357E+00
. 357E+00
LASTE+DR
. 35TE+0Q

[l T - S CU S,

1.357E+00
1.357E+00
1.357E400
1.357E+00
1.357E+00
1.357E+00
1.357E+00
1.357E+00
1.357E+00
1.357E+00

1.357E+00

19 keV

2.
1.
it
9.
7.
6.
5,
4.
4,
3.

3.
2.
2
1.
1.
1.
1,
1.
L.
1.

1.
1
1
1
1
1
1.
Lo
1.
Lu

fiv
1
. 39BE+00
1
it
il
{5
"
15
L.

1

1

L.
1.
1.
1

1.
L.
o
Ly
1.

1.

237E+01
632E+01
305E+@1
co8E+00
365E+00
173E+00
36EE+00
T73E+00
327E+0G
9T7E+00

BS5E+B0
B39E+00
4Q9E+0D
984E+00
781E+00
66EE+Q0
OBSE+0D
537E+00
499E+00
472E+00

451E+00
398E+00
379E+Q0
36TE+G0
367E+00
360E+D0
372E+00
3T75E+00
378E+00
38LE+00

3B4E+00
d53E+00

405E+00
409E+00
411E+QD
415E+00
415E+00
415E+00
415E+00

415E+00
415E+00
415E+00
415E+00
415E+00
415E+00
A15E+00
415E+00
415E+00
415E+00

4 15E+00

100 keV

2.237E+01
1.632E+01
1.305E+01
- 335E+00
B9DE+0O
.S32E+00
7T33E+00
. 149E+00
. TO4E+00

(s

& & g ~d

e = I 1 A LR E N

e i T S S

1
1
1
1
1
1
1
1
1
1

352E+00

. BEBE+0@
«199E+00
» THOE+00
2T73E+00

D42E+00

.91 1E+00
B23E+00

LTEIE+R0
TEBE+BR

BEBE+0D

EEAE+DO

602E+00
S79E+00

. DE4E+D0

561E+00
S63E+00
SB6OE+00
SEBE+00

. B7ZE+00
«DTAE+00

LST7TE+D0
-586E+00
SO 1E+00
. DOBE+00
.BOZE+D@

604E+00

.EO8E+O0D
.BOBE+OO
.6ABE+00
.GOBE+AD

1.60BE+00
1.608E+00
1.608BE+00
1.608E+02
1.608E+00
1.608E+00
1.6QBE+00
1.608E+00
1 GRBE+DD
1.6QBE+Q20

1.608E+00

UNRESTRICTED STOPPING POWER (MeVUxcm#2/9)

Infini.

e e e S e S L 8 8 R S 6 I - B aUUm =]~~~

mmmnmumuamn i~

MMM UMMM

n

L23TE+@1
.63ZE+OL
- 305E+0 1
. DOBE+DO
. GISE+D0
C53ZE+00
CTIIE+DD
LA8E+00
CTDAE+DD
. 352E+00

- OBBE+DO

.

199E+00
759E+00

- J26E+D0
121E+@0
. OOBE+D@
< 935E+00
.BBBE+00
. BEEE+00
-B34E+DD

.B19E+00
»791E+00
CTAEE+D@
B14E+D0

B37E+00

.BSOE+D@
. B7BE+0D
.B94E+00
.910E+Q0
L 923E+00

. 935E+00
L979E+00
.QO9E+00
L@S1E+00

@79E+00

1@ 1E+00
- 120E+DD
. 133E+00
C1A4E+QD

154E+00

163E+00
. 197E+00
.221E+00

256E+00

. 2BOE+DO
.298E+00
-314E4+00
C32TE+D0
. 338BE+00
. 348E+00

. 356E+R0



Table7-13

ENERGY
Mel

210
015
- BED
030
040
050
D60
070
8@
- 090

109
150
. 200
. 300
400
500
L6500
700
800
. 900

1.060
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15. 000
20,000
30.000
40.000
50.000
60.000
0. 000
BO. 000
90.000

100. 000
150,000
200.000
300.000
400.000
500.000
600 . 000
700.000
800.000
500. 000

1200. 000

MIX-DP

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeVU+*cm#**2/g)

1 kel

2.076E401
1.469E+01
1. 151E+01
8.210E+00
6. 496E+00
5. 442E+00
4.727E+00
4.209E+00
3.817E+00
3.509E+00

3.261E+00
2.511E+0@
2. 135E+00
1. 764E+00
1.587E+00
1.488E+00
1.418E+00
1.370E+00
1.336E+00
1.311E+00

1.282E+00
1. 244E+00
1.226E+00
1.214E+0@
1.213E+0@
1.215E+00
1.21BE+00
1.220E+0@
1.224E+00
1. 227E+00

1.229E+00
1.2308E+20
1.243E+00
1.250E+B0
1.254E+00
1.256E+00
1.260E+00
1.260E+00
1.260E+D0
1.26DE+@D

1. 2E0E+QQ
1. 260E+0Q
1.260E+00
1. 26RE+@0
1.260E+00
1.260E-+00
1. 260E+00
1.260E+00
1. 260E+00
L. 260E+00

1.260E+00

5 keV

2. 376E+01
1.679E+01
1.317E+01
9.394E4+00
7.428E+00
6.218E+@0
5.396E+00
4. 801E+00
4., 350E+00
3.997E+00

3.713E+00
2.851E+00
2.419E+00
1.5893E+00
1.789E+00
1. B73E+00
1.593E+00
1.539E+00
1. 500E+00
1.471E+00

1.448E+00
1.392E+00
1.370E+00
1.356E+00
1.354E+00
1.355E+00
1.357E+00

1. 360E+00

1.363E+00
1.366E+00

1.36BE+Q@
1.377E400
1.382E+00
1.389E400
1.393E+00
1.395E+00
1.399E4+00
1.399E+00
1.399E+00
1.399E+00

1.393E+00
1.395E+00
1.399E+00
£ .399E+00
1.398E+00
1. 399E+00
1.339E+00
1.399E+00
1.399E+00
1.393F+00

1.393E+00

e e g S S

12 kel

2.376E+0]
1.729E+01
1.381E+@1
9.832E+00
< TBAE+00
CS21E+@0
. BEEE+20
-B3SE+00
+S6TE+0R
 19GE+00

-3

= £ oM

. BOBE+D@
.993E+00
- 539E+00
- AY0E+00
. B75E+00
CTH3E+G0
. 6BIE+00
<Bl1E+Q0
-STOE+Q0
< 5358E+00

il i i S S R R Y

.516E+00
AS6E+DO
+433E+00
ALTE+RO
CA14E+D0
V4 15E+00
A 1BE+BO
CAZDE+DO
A4Z3E+00
AZGE+HAD

e T S O T

LAZBE+00
A436E+00
A4PE+DO
LAA5E+00
AS3E+D0
LAB5E+00
AS9E+00
A59E+0D
LA50E+HD0
AS9E+00

AGBE+00
C453E+00
.459E+00
459E+00
.459E+00
. 459E400
. 455E+00
LAS9E+00
CASBE+0D
CA459E+00

P e e e ek

—

A59E+00

100 kel

2.376E+01
1.728E+01
1.381E+01
1.010E+01
8. 124E+00
6.891E+00
6. 045E+00
5.427E4+00
4.955E+00
4.584E400

4. 283E+00
3. 365E+00
2. 90BE+00
2. 38BE+00
2. 145E+00
2.0P6E+00
1.910E+00
1.845E+00
1. 798E+00
1. 763E+00

1. 736E+00
1. 666E+00
1.638E+00
1.620E+00
1.615E+00
1.615E+D0
1.617E+00
1. BEOE+00
1.623E+00
1. 6E5E+00

1.627E+00
1. G3SE+D0
1.641E+00
1.647E4+00
1.651E+00
L. 654E+00
1.658E+00
1. 6SRE+Q0
1. 65BE+00
1.658E4+00

1.658E+00
1.B65BE+00
1.658E+00
1. 65BE+00
1.658E+00
1.65BE+00
1.65BE+00
1.658E+00
1.65BE+00
1. 65BE+00

1.658E+00

Infini.

2.376E+01
1.729E+01
1.381E+01
1.010E+01
B, 124E+00
6.831E+00Q
6. 045E+00
5. 427E+00
4. 355E+00
4.584E+00

4, 283E+00
3.365E+00
2., 900E+00
2. 442E+00
2. 226E+0@
2. 106E+00
2. 026E+00
1. 974E+00
1.53BE+00
1.913E+00

1.B95E+0D
1. BBIE+DQ
1.B6OE+2O
1.87BE+00
1.900E+00
1.921E+00
1.940E+00
1. 956E+00
1.972E+00
1. 985E+00

1.997E+D0
2.041E+00
2.072E+00
2. 115E+90
2. 144E+00
2. 166E+00
2. 186E+0®
2. 200E+D0
2, 211E+020
2.222E+00

2.231E+00
2.266E+00
2.291E+00
2.326E+00
2,351E+00
2.370E+00
2. 386E+00
2.399E+00
2.411E+0@
2. 421E+00

2. 430E+00



Table7-14

ENERGY
Mel

016
L0LS
020
030
040
050
. 060
@70
. @80
.90

. 100
. 150
200
. 300
400
500
. 6500
LT00
. B00
900

1.000
1.500
2.000
3.000
4,000
5.000
6.200
7.000
8,000
9.000

10.000
15.600
20.000
30.009
49,000
50.000
60.000
70.000
80.000
50.000

100. 000
15@. 000
200,000
200.000
400. 000
500.000
600.000
700.000
600 . 000
900.900

1000 . 000

RESTRICTED AND

1 keV

2.002E+01
1. 417E+01
1.111E+01
7.926E+00
6.273E+00
5. 256E+00
4.566E+00
4.06BE+00
3.687E+00
3.390E+00

3.151E+00
2. 427E+00
2. 064E+00
1. 706E+00
1.535E+00
1.435E+002
1.373E+00
1.3E7E+00
1.285E+00
1.272E+00

1.254E+00
1.208E+00
1.192E400
1.1B82E+00
1.1B2E+DO
1. 184E+00
1.187E+00
1.190E+@0
1.194E+00
1.196E+00

1.198E+00
1.207E+00
1.213E+00
1.220E+0@
1.224E+00
1.226E+20
1.230E+00
1.230E+00
1.230E+00
1.230E+0@

1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00
1.230E+00

1.230E+00

MIX-R

5 keV 10 kel

2.294E+01 2.294E+01
1.621E+01 1.671E+01
1.272E+01 1.335E+@1
9.079E+00 9.506E+00
7.181E+00 T.527E+00
6.Q1IE+0D 6.306E+00
5.217E+00 5.476E+00
4,643E+00 4.874E+00
4. 207E+00 4.418E+00
3.B66E+DD 4.060E+P0
3.591E+20 3. 771E+Q0
2. 758E+00 2.837E+00
2. 340E+B0 2. 457E+00
1.92BE+00 2.023E+020
1.731E+00 1.815E+0@
1. 620E+00 1.698E+00
1.544E+00 1.617E+00
1. 452E+00 1.562E+0Q
1.455E+00 1.523E+00
1.427E+00 1.484E+00
1. 407E+00 1. 472E+00
1.353E+00 1. 415E+00
1.333E+00 1.394E+00
1.321E+00 1.3BQE+00
1.319E+00 1.378E+00
1.320E+20 1.379E+00
1.323E4+00 1.382E+00
1. 326E+00 1.385E+00
1. 329E+00 1.38BE+00
1.332E+00 1.391E+02
1.334E+00 1.393E+00
1.343E+00 1.401E+20
1.348E+00 1.407E400
1.355E+00 1.413E+00
1.359E+00 1. 417E+00
1.361E+00 1. 420E+0@
1.365E+00 1. 424E4+00
1.365E+00 “1.424E400
1.365E+00 1. 424E+0@
1.365E+00 1.424E400
1.365E+00 1.424E+00
1.365E+00 1.423E+00
1. 365E+00 1. 423E+00
1.365E+00 1. 423E+00
1. 365E+@0 1 AZ3E+OD
1. 365E+00 1.423E+@D
1.365E+00 1.423E+00
1.365E+Q00 1.423E+00
1.365E+0@ 1. 423E+09
1.365E+00 1.423E+00
1.365E+00 1.423E+00

100 kel

2.294E+01
1.671E+01
1.335E+01
9.765E+00
7. 858E+D0
6.667E+OD
5. B50E+00
5. 252E+00
4.797E+00
4. 437E+00

4. 147E+00
3.258E+00
2.809E+00
2.314E+00
2.078E+00
1.944E+00
1.852E+008
1.790E+00
1.745E+00
1.712E+00

1.686E+00
1. 620E+@0
1.595E+00
1.877E+00
1. 874E+00
1.574E+00
1.576E+00
1. 579E+00
1.5B2E+0@
1.5B85E+0@

1.587E+00
1.595E+00
1.600E+00
1.6Q7E+0D
1.611E+00
1.613E+00
1.617E+00
1.617E+00
1.617E+00
1.617E+00

1.617E+00
1.617E+00Q
1.617E+00
1.617E+0@
1.617E+00
1.617E+0Q
1.617E+0@
1.617E+0@
1.617E+00
1.617E+09

1.617E+00

UNRESTRICTED STOPPING POWER (MeVxcm#*2/g)

Infini.

2. 294E+01
1.671E+01
1.335E+01
9. 765E+00
7.858E+00
6.667TE+0D
5.BO0E+00Q
5. 252E+00
4. 797E+00
4. 437E+00

4. 147E+00
3. 209E+00
2. B09E+D@
2. 366E+00
2., 157TE+00
2.042E+00
1.965E+00
1.916E+00
1.8B1E+Q0
1.858E+00

1.841E+00
1.810E+00
1.810E+00
1.BEZSE+00
1.851E+00
1.872E+00
1.891E+00
1.307E+00
1.922E+00
1.935E+00

1.947E+00
1.991E+00
2.021E+@0
2. 063E+00
2.091E+00
2, 112E+00
2. 132E+00
2. 145E+00
2. 156E+00
2. 166E+0B

2. 175E+00
2. 210E+00
2.234E+09
2.268E+00
2. 292E+00
2.311E+00
2. 327E+00
2. 340E+00
2.351E+00
2. 361E+@0

2.370E+00



Table7-15

ENERGY
MeV

010
015
020
030
040
050
P60
Q70
. 080
.90

100
<150
. 200
. 300
<400
. 500
. 600
. 700
800
. 900

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
£.000
9.000

10.000
15. 000
20.000
30.000
40.000
50.000
60. 000
70.000
60.000
90.000

100.000
150. 000
200,000
q00.000
400. 000
500.000
600. 000
00,000
H0O. 000
500.000

1060.000

TOUGH BONE(BE-103)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeUxcm*#2/g)

1 keV

1.687E+01
1.201E+01
9. 445E+00
6. 766E+00
5.369E+00
4.5@BE+00
3.922E+00
3. 497E+00
3. 174E400
2.921E+00

2. 717E+00
2. 095E+00
1.788E+00
1.481E+Q0
1,336E+00
1.254E+00
1.197E+00
1.159E+00
1.132E+00
1. 112E+00

1. 097E+00
1.060E+00
1.045E+00
1. D45E+00
1.D47E+00
1. 052E+00
1.057E+00
1. 062E+00
1. 067E+00
1.@71E+00

1.@075E+00
1.088E+00
1.@96E+00
1. 106E+QD
1. 112E+08
1.115E+00
1. 117E+0D
1.118E+00
1.118E+00
1.119E+00

1.119E+00
1. 120E+00
1.120E+00
1. 120E+00
1. 120E+00
1. 120E+00
1.120E+00
L. 12OE+00
1. 120E+00
1.120E+00

1.120E+00

5 keV

1.963E+01
1.393E+01
1.096E+01
7.853E+00
6.225E+00
5.220E+00
4. 536E4+00
4.040E+00
3.664E+00
3. 369E+00

3.131E+00
2. 411E+00
2. 048E+00
1.691E+00
1.521E+00
1.425E+00
1.358E+00
1.313E+00
1.282E+00
1.258E+00

1.241E+00
1. 187E+00
1.1B2E+00
1. 175E+00
1.177E+00
1.1B1E+0@
1.1B6E+00
1.190E+00
1. 195E+00
1. 195E+00

1.202E+00
1.215E+00
1.223E+00
1.234E+00
1.238E+00
1.243E4+00
1.244E+00
1.245E+00
1.246E+00
1.246E+00

1.24BE+00
1.248E+00
1.248E+00
1.24BE+00
1.24BE+00
1.24BE+00
1. 24BE+00
1.248E+00
1. 24BE+D0
1.24BE+DD

1.24BE+00

10 keV

1.963E+01
1.440E+01
1. 155E+01
8.255E+00
b.551E+00
9. 498E+Q0
4. 780E+00
4.299E+00
3.863E4+00
3. 052E+00

3. 302E+00
2.541E+00
2. 158E+00
1.781E+0Q
1.600E+00
1.49BE+00
1. 427E+00
1.3BOE+D0
1.346E+00
1.321E+60

1.303E+00
1.255E+00
1.239E+00
1.231E+00
1.232E+00
1.236E+00
1.241E+00
1. 245E+00
1.250E+00
1.254E400

1.257E+00
1.270E+00
1.278E+00
1.288E+00
1. 294E+00
1.257E+00
1.299E+00
1.30RE+D0
1.301E+00
1.301E+00

1.301E+00
1.303E+00
1.303E+00
1.303E+00
1.303E+00
1.303E+00
1.303E+00
1.303E+Q0
1. 303E+00
1. 303E+00

1.303E+00

100 keV

.8963E+01
.440E+01
. 155E+01
L 499E+00
VBE3IE+OD
.B3BE+Q0
S131E+00
.615E+00
LE220E+DD
.B0BE+O0

W AU @ m = =

«65HE+00
.BE3E+00
~A81E+00
. QS4E+00
BATE+QO
L T30EHOQ
G49E+00
. 504E+00
- DDHE+QQ
S26E+00

e S T S O R N S

- SO4E+00
A4 4BE+DO
CA2BE+0Q
CALTEHDO
417E+00
CA420E+B0
CAZAEHDD
428E+00
1. 433E+00
1.437E+00

e T e

A40E+D0
A453E+DD
461E+00
ATIE+DD
CATTEHOD
CABRE+DQ
482E+00
L483E+00
CAB3E+DO
ABAE+DO

= b e b e = e b s

- AB4E+OO
- 4B5E+00
ABSE+Q0
L ABSE+D0
. 4BSE+Q0G
. 4B5E+00
. A4B85E+00
485E+00
485E+00
ABS5E+00

e o e

—_

ABBE+-00

Infini.

.963E+01
L440E+0 1
. 155E+01
. 499E+00
. BBIE+D0
. B39E+00
. 131E+00
. B15E+00
. 2EOE+00
. 909E+0

W 20 ® o

. BSSE+D0
. BB3E+00
491E+00
. 1Q4E+DO
. 922E+00
. BR22E+00
. TSEE+DD
TI13E+00Q
684E+00
L BEAE+OD

— b e e o= U0 TG

+EO1E+00
627E+Q0
631E+0D
B54E+00
. 67BE+D0D
L TORE+OQ
. TEOE+DD
LT37E+00
. TO3E+00
. 767E+0D

A e G PO o S S o0

1.779E+00@
1.825E-+-00
B57E+00
- 90RE+Q0
. SE9E+00
. 950E+00
. 967E+D0
L 9E0E+RO
992E+00
R0 LE+QQ

—_ -

— e b =

g

@10E+0D
PAIEFDD
. @66E+D0
. Q93E+D0
A21E+D0
. 139E+00
2. 154E+00
2. 166E+00
2. 176E+00
2. 186E+00

mm o

2. 194E+00



Table7-16

ENERGY
MeV

019
015
020
030
040
050
060
270
. 08B0
. @90

100
150
200
L300
400
500
=il
700
. B0O
500

1.000
1.500
2.000
3.000
4.000
9.000
6.000
7.000
g.000
9.000

10. 000
15.000
20.000
30.000
19,000
50.000
60,000
70.000
8o. 000
950.000

100.000
150.000
260.000
300.000
400,000
500.000
6ER0. 000
700.000
BOO.0OO
500.000

1000.000

TOUGH BONE(BE-204 )

RESTRICTED AND UNRESTRICTED STORPPING POWER (MeVUscm**2/g)

1 keV

1.770E+21
1.258E+01
9.883E+00
7.071E+00
5. G0BE+20
4.704E+00
4. 090E+00
3.646E+00
3. 309E+00
3. 044E+00

2.831E+00
2.185E+00
1.860OE+00
1.540E+00
1. 3BBE-+00
1.302E+00
1. 244E+00
1.204E+00
1.176E+00
1. 155E+00

1.140E-+00
1.102E+00
1.089E-+00
1. 0B4E+Q0
1.086E+Q0
1.030E+00
1.094E+00
1.098E+00
1.102E+00
L. 106E+B0

1. 108E+00
1. 120E+00
1.127E+00
1. 136E+20
1.140E+00
1.143E+00
1.144E+00
1. 145E+00
1.145E+00
L. 147E+20

1 147E+0@
1. 147E+00
1. 147E+00
1. 147E+00
1. L47E+0D
1.147E+0@0
1. 147E+00
1. 147E+20
1. 147E+0O
1. 147E+00

1. 147E+00

5 keV

2.049E+01
1.453E+@1
1.143E+01
B.173E+00
6.474E4+00
5.426E+00
4. 714E+00
4. 197E+00
3. 806E+00
3. 458E4+00

3.251E+00
2.501E+00
2. 124E+00
1.753E+00
1.575E+00
1.476E+00
1. 407E+00
1.361E+00
1.328BE+00
1.304E+00

1.286E+00
1.240E+00
1.224E4+00
1.216E+00
1. 217E+0Q
1.220E+00
1. 224E+00
1.228E+00

1.232E+080

1.236E+00

1.239E+00
1.250E+Q0
1.257E+00
1.265E+00
1.270E+00
1.272E+08
1.274E+00
L.274E+0Q0
1 275E+00
1.276E+00

1. 276E+00
1.276E+00
1.276E+00
L.276E+00
1.276E+00
1.276E+00
1.276E+00
1.276E+00
1.276E+00
1.276E+00

1.276E+00

O G S oy S S SV <

10 keV

2. 049E+01
1.500E+@1
1.202E+01
#.581E+00
5.B805E+00
5.708E+00
4.961E+00
4. 419E4+00
4.007E+00
3.684E+00

3. 424E+00
2.633E+00
2.236E+00
1.844E+00
1.656E+00
1.556E+00
1.477E+00
1.428E+00
1.394E+00
1.368E+0B

1.343E+00
1.295E+00
1.282E+00
1.273E+00
1.273E+00
1.276E+@0
1.2BRE+00
1.2B4E+00
1 ZBBE+00
1.292E+00

.285E+00
. 3DEE+DO
L312E+20
.321E+D0
. 32SE+00
. 32BE+2D
L 330E+00
L 3I0E+DO
+331E+00
.332E+DD

. 332E+00
C33ZEHD0
332E+00
L332E+DD
L 332E+00
. 332EDD
. 332E+00
. 332E+DD
. 332E+00
L33PE00

) S M TG i O T

—

. 332E+00

100 kel

2. 049E+01
1.500E+01
1.202E+01
8.828E+00
7.122E+00
6.053E+00
5. 318E+00
4. 780E+008
4. 369E+00
4.@45E+00

3. 783E+00
2. 9B0OE+00
2.573E+00
2. 121E+00
1.907E+00
1. 785E+00
1. 702E+00
1. 64BE+0D
1. 6OEE+00
1. 576E+00

1. 553E+00
L. 495E+00
1. 474E4+00
1.461E+00
1. 460E+00
1. 463E+00
1.466E+00
1.470E+00
1. 474E+0@
1. 477E+00

1.480E+00
1. 491E+00
1. 45BE+00
1.506E+00
1. 511E+00
1.513E+00
1. 515E+00
1. 515E+60
1.516E+00
1. 517E+00

1.517E+00
1.517E+00
1.517E+00
1. S17E+00
1.517E+00
1. 517E+00
1.517E+00
1. 517E+00
1.517E+00
1.517E+00

1. 517E+00

Infini.

2.043E+01
1.500E+@1
1.202E+01
9.828E+00
7. 122E+00
6.053E+00
5.318E+00
4. 7BOE+DD
4. 369E+00
4. 045E+00

3, 783E+00
2.980E+00
2. 573E+00
2. 172E+00
1.9B3E+00
1.879E+00
1. 810E+00
1.766E+0Q
1. 736E+00
1.716E+0@

1. 702E+00
1. 677E+00
1.6BRE+QD
1.702E+0@
1. 726E+00
1. 747E+00
1. 76TE+00
1.783E+00
1.738E+00
1.812E+00

1.824E+00
1.B69E+00
1.900E+00
1.942E+00
1.870E+20
1. 991E+00
2. 007E+00
2. 020E+00
2.031E+00
2.042E+00

2.051E+00
2.0B4E+0Q
2. 107E+00
2. 140E+00
2. 163E+00
2. 191E+00
2. 196E+00
2. 208E+00
2.218E+00
2. 228E+00

2.237E+00



Table7-17

ENERGY
Mel)

010
@15
. 0209
030
.04
050
D60
070
080
. 080

100
150
200
. 300
L 400
500
60D
700
. BOO
L8900

1.000
1.500
2.000
3.000
4. 000
5.000
6.000
7.000
8.000
9.00a

10.000
15.000
20,600
30.000
a0 . 000
50.000
60 .000
70.000
B0 .000
50.000

100,000
150.000
200.000
300000
400 .000
500.000
600 . 000
700.000
800.000
900 . 000

.200. 000

TOUGH BOME(BE-3@3)

RESTRICTED AND UNRESTRICTED STORPPING POWER (MeVUxcme*2/g)

1

(ARC TR FURS C S | IS, [ SRy

P OES GO P P s SIS .l

[ e i =

—

T i i e

e e e e e e

=

kel

JBTBE+D!
. 33EE+@1
.Q45E+01
AGBE+DO
.815E+00
O59E+P0
.310E+00
. B40E+Q0
AB4E+OD
.204E+00

. B79E+O0
L29TE+BQ
<954E+00

616E+00

-455E+00
. 365E+00
< 304E+00

262E+00

. 233E+00

211E+00

195E+00

L 154E+00
140E+BD
133E+00
- 133E+00
. 136E+00

139E+00
143E+00
146E+00

LASE+Q@

152E+00

1G1E+00
L 1BEE08
1T73E40D
L1T7TTEHOD
179E+00
< 183E+00
C1B3E+00
+183E+20
1B3E+OO

183E+00

L 183E-+00
. 1B3E+00

183E+00

1B3E+00
. 183E+00
+ 1B3E+0D
. 183E+00
+1B3E+00
. 1B3E+2D

. 183E+00

5 keV

2. 163E+21
1.531E+01
1.203E+01
8.591E+00
6. 800E+00
5.686E+00
4.945E+00
4. 402E+00
3.990E+00
3.667E100

3.407E+Q0
2.619E+0@
2.223E+00
1.833E+00
1. 647E+00
1.542E+00
1. 471E+00
1. 422E+00
1.388E+00
1.363E+00

1.344E+00
1.295E+@0
1.278E+00
1.267E+00D
1.267E+00
1.269E+@0@
1.272E+00
1.275E+00
1.279E+00
1.281E+00

1.284E+00
1.293E+00
1.298E+00
1.305E+00
1.308E-+00
1.311E+00
1.315E+20
1.315E+00
1.315E+00
1.315E+00

1.315E+00
1.315E+00
1.315E+Q0@
1.315E+00
1.315E+00
1.315E+00
1,315E+00
1.315E+00
1.315E+00
1.315E+00

1.315E+00

10 keV

2. 163E+01
1.579E+01
1.263E+01
9.007E+0D
7.137E+0B
5.983E+00
5. 198E+00D
4.628E+00
4.196E+00
3.856E+00

3.583E+00
2. 754E+00
2.337E+0D
1.925E+00
1.72BE+00
1.617E+00
1.542E+00
1.451E+00
1. 455E+00
1.42BE+00

1.408E+00
1.356E+00
1.337E+00
1.325E+00
1.324E+00
1.326E+20
1.328E+00
1.332E+00
1.336E+00
1.33BE+00

1.341E+00
1.349E+00
1.35%E+00
1.361E+09
1.365E+00@
1.367E+00
1.371E+00
L. 371E+@0
1.371E+00
1.371E+00

1.371E+00
1. 371E+20
1.371E+00
1. 371E+@0
1.371E+00
1. 371E+20
1.371E+00
1.371E+89
1.371E+00
1. 371E+20

1.371E+00

100 keV

2. 163E+01
1.579E+01
263E+@1
9. 259E+09
7. 460E+0D
6.335E+00
5.561E+00
4
4
4

—

L996E+00
S64E+00
L 224E4+00

3. 949E400
3. 187E+00
2. 6BOE+DD
2.209E+00
1.984E+00
1.857E+20
1.771E+00
1.713E+00
1.671E+00@
1.640E+00

E616E+Q0
SHSE+DO
L B32E+00
CS1T7E+20
.S15E+00
+S16E+00
S19E+00
521E+00
D25E+00
D2 TE+B0

Pt b e e e e e

.

B30E+E0
S38E+00
B44E+HOQ
.550E+00
S54E+00
L G9EE+O0
. SE0E+00
.S60E+00
. 560E+00
.560E+00

P b e e b e b e

. 5G0E+00
L OB0E+D0
. B60E+DO
OBRE+OD
. SEOE+00
. SERE+00
DERE+D@
Se0E+0D
L SEDE+QD
.S60E+RD

N T S UG I e

—

. O6OE+QO

Infini.

2.163E+01
1.579E+01
1.263E+01
L259E+00
CABOE+DO
L 335E+00
L OB6LE+20
996E+0D
CD64E+0D
CEEAEHOD

s AU 0w

L 949E+00
V1BTE+OD
. GBOE-+OD
2E0E+0Q
0E2E+0Q
L953E+00
.BBLE+O0Q
. B3SE+00
. BRAE+DO
T82E+00

- PO P MU GO

. 76TE+QQ
L T4DE+00
CT42E+D0
JTBEE+OD
. 7T85E+00
- BOBE+0D
. BEBE+OQ
g4 1E+00
- BEGE+OO
B69E+00

T T T e

. BBRE+0Q
C9E23E4+00
95 3E+D0
994E+00
LB22E+0D
- D43E+DD
. B62E+0Q
O74E+DO
BB5E+0@
D95E+D0

L U

o

. 104E+00
137E+00
1BlE+D0O
1894E400
.218E+00
.236E+00
. 251E+00Q
L 264E+DQ
2.275E+00
2. 2B4E+DO

n

MM

2.293E+00Q



Table7-18

ENERGY
MeV

010
0LS
020
. 030
040
. 050
. 060
070
. 080
. 080

. 100
150
. 200
. 300
400
500
. 600
700
. 800
. 300

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10,000
15.000
20.000
30.000
40. 000
50.000
60. 000
70.000
80,000
90.000

100 .000
150.000
200.000
300.000
400.000
300. 000
600.000
709 .000
£200.000
5900.000

1000, 000

HARD BONE( 450 )

RESTRICTED AND UNRESTRICTED STOPPING POWER (MelUscmx+2/g)

1 keV

. 6B7E+01
. 200E+01
443E+00
. T64E+00
. 367E+00
.S0BE+00
920E+00
. 495E+00
. 173E+00
. 920E+00

NWww U GO0 —

. 7T16E+00
. 058E+00
. 7B7E+00
. 4BOE+00
. 335E+00
.253E+00
. 196E+0@
157E+00
. 129E+00
LOSE+@@

el e = o S N a8 ]

. 094E+00
AS7E+Q0
04SE+00
040E+00
. Q42E+00
L QATE+DD
L R52E+Q0
. QHBE+D®@
.061E+00
.065E+00

o S = =

. DBBE+DO
.OBLE+DO
. Q83E+00
.Q99E+00
. 105E+Q0
. 10BE+DB
1 10E+O0
CA1IE+D@
112E+00
. 112E+00

S T T S = ) oy =

1.112E+00
1.113E+0@
1.113E+060
1.113E+00
1. 113E+00
1.113E+00
1.113E+00
1.113E+00
1.113E+00
1.113E+00

1. 113E+00

S keV

1.962E+01
1.382E+01
1.086E+01
7.848E+00
6.221E+00
5.216E+00
4. 533E+00
4.037E+00
3.661E+00
3.367E+00

3.1258E+00
2.409E+00
2.047E+00
1.690E+00
1.518E+00
1.423E+00
1.356E+00
1.311E+00
1.275E+00
1 .255E+00

1.238E+00
1.193E+00
1.177E+08
1.170E+00
1.171E4+00
1.175E+0@
1. 1B0E+R0O
L. 1B4E+00Q
1.189E+00

" 1.193E+00

1.196E+00
1. 20BE+00
1.217E+00
1.226E+00
1.232E+00
1. 235E+00
1. 237E+00
1.238E+00
1.238E+00
1.23%E+00

1.238E+00
1.240E+20
1.240E+00
1. 240E+00
1.240E+00
1.240E+00
1.240E+00
1.240E+00
1.240E+00
1.240E+00

1. 240E+00

10 keV

1.562E+01
1.439E+01
1.155E+01
8.249E+00
6.546E+00
5. 483E+00
4,776E+Q0
4.255E+00
3.860E+00
3.548E+00

3. 289E+00
2.539E+00
2. 156E+00
1.779E+00
1.598E+00
1. 496E+00
1.425E+00
1.377E+00
1.343E+00
1.318E+00

1.299E100
1.251E+20
1.235E+00
1.226E+00
1.227E+00
1.230E+00
1,235E+00
1.239E+00
1.244E+00
1.247E+00

1.251E+00
1.263E+00
1.271E+00
1.281E+Q0
1.287E+00
1.290E+00
1.292E+00
1.293E+00
1.294E+00
1.254E+00

1.294E+00
1.295E+00
1.295E+00
1.295E+00
1.295E+00
1.295E+00
1. 295E+00
1.295E+00
1.295E+00
1.295E+00

1. 295E+00

100 keV

1.962E+01
1.438E+01
1.155E+01
8. 492E+00
6. 858E+00Q
5.833E+00
5. 127E+00
4.610E+00
4.216E+00
3.904E+00

3.652E+00
2.879E+00
2. 488E+00
2.052E+00
1.845E+00

1.728E+00

1.647E400
1.581E+00
1.552E+00
1.523E+00

1.501E+20
1. 444E400
1.423E+00
1.411E+00
1.411E+00
1.414E+00
1.418E+00
1.422E+00
1.426E+00
1.430E+00

1.433E+20
1. 445E+00
1.453E+00
1.463E+00
1.469E+00
1.472E+00
1. 4T4E+00Q
1.475E+00
1.476E+00
1.476E+00

1. 476E+00
1.477E+00
1.477E+00
1.477E+00
1. 477E+00
1.477E+00@
1. 477E+00
1.477E+00
1.477E+00
1. 477E+00

1. 477E+DO

Infini.

1.962E+@1
1.439E+01
1.155E+01
8.492E+00
6.85B8E+00
5.833E+00
5. 127E+09
4.610E+00
4.216E+00
3.904E+00

3.652E+00
2.879E+00
2.488E+00
2.102E+00
1.920E+00
1.B20E+00
1.753E+00
1.709E+00
1.680E+00
1.660E+00

1. 646E+0@
1. B2EE+00
1.625E+00
1.64BE+00
1.672E+00Q
1.694E+0@
1.713E+00Q
1. 730E+0@
1.746E+00@
1.759E+00

1.771E+00
L. 8LTE+00
1.849E+00
1.891E+00
1.920E+0@
1.942E+00
1. 95BE+0@
L.871E+00
1.882E+00
1.952E+00

2.001E+0@
2.034E+00
2.057E+00
2.0B9E+00
2. 112E+00
2.130E+00
2. 144E+00
2. 156E+00
2. 167E+00
2.176E+00

2.185E+00



Table7-19

EMERGY
Mel)

010
L0158
020
030
040
050
D60
270
. 080
L2950

.10@
. 150
206
. 300
400
500
600
L7080
. 800
.500

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40,000
50.000
60 . 000
70.000
B0 . 000
50.000

100. 000
150. 000
200,000
300.000
400 . 000
500.000
600.000
700. 0200
800. 000
S00.900

LG00. 600

RESTRICTED AND

1 keV

1.B94E+01
1.343E+01
1. 0S4E+01
7.527E+00
5.962E+00
4. 99BE+00
4.344E+00
3.870E+00
3.510E+00
3.2PBE+00

3.001E+00
2. 314E+00
1.96BE+00
| . 6ZBE+0O
1. 466E+00
1. 375E+00
1.313E+00
L. 271E+0@
1. 242E+0@
1. 220E+00

1.204E+00
1. 163E+00
1. 14BE+Q@
1.141E+00
1.141E+00
1.144E+00
1.147E+00
1.151E+00
1.154E+00
1. 157E+00

1.160E-+00
1.169E+@0
1. 174E+00
1.181E+00
1.185E+00
1.1B7E+00
1.191E+00
1.191E+00
1.191E+0®
1.191E+00

1.191E+00
1.191E+00
1.191E+00
1.191E+00
1.191E+0@
1.191E+00

1.191E+0Q@ -

1.191E400
1.191E+00
1.191E+00

1.181E+00

[ S S 3 e I o ¥

5

w

b = = = T

e T e = =

U U ST P S S S EVY

e e b e e e s e e

[

INNER BONE(456)

UNRESTRICTED STOPPING POWER (MeUxcm*x2/g)

kel

. 180E+01
.H543E+01
.212E+01
.B5SE+00
. BS0E-+-00
. T37E+00

SE1E+00

. 434E+00
.019E+00

.

693E+00

431E+00

.637E+00
238E+00
. B4BGE+DD

G58E+00

. 552E+00
ABLE+OD
< A32E+0D
. 398E+00
L3TREHOD

. 353E+00
» 304E+00
. 2B86E+00
.27T6E+00
» 2TSE+HD0
.27BE+00
.2BLE+0O
.284E+00
~287E+00D

290E+00

. 293E+00
. 301E+00
. 307E+00
. 3L4E+00
. 317E+00
. 320E +00

324E+00

. 323E+00

323E+00
323E+00

. 323E+00
. 323E+00

323E+00
323E+00

. 323E+00

323E+00

. 823E+00
. 323E+00
. 323E+00
. 323E+00

. 323E+00

10 keV

18RE+O]
.D91E+0L
.273E+01
«@73E+00
. 189E+00
.B26E+00
234E+00
.6ERE+DO
. 225E+00
.BB3E+00

WE s UIC W— — U

w

c08E+00
.7T73E+00
«353E+00
. 93BE+00
 T4QE+0OD
- B2BE+0D
552E+00
.SOIE+00Q
464E-+00
CAITEHDD

b e b e b= e T

A 1TE+OD
. IBSE+QD
346E+Q0
334E+00
L 333E+00
. 335E+00
L JIBE+00
-341E400
345E+00
L 3ATE+O0

R SR PR MR PP Wy S Gy GO

. 350E+00
. 358E+00
364E+O0
371E+00
. 374E+00
L 37TTE+Q0
»381E+00
. J80E+09
. J80E-+00
. 3BOE+Q0

s et b, = b e e e e

. 3BOE+00
. 380DE+0Q0
. 3BOE+QO
1.380E+00
1.380E+00
1.380E+00
1.380E+00
1.380E+00
1.380E+00
1.380E+00

—

1.380E4+00

100 kel

2.180E+@1
1.591E+@1
1.273E+081
9.325E+00
7.513E+00
6.379E+00
5.599E+00
5.030E+00
4 ,595E+00
4.252E+00

3.975E100
3. 127E-+00
2.69BE+00
2.223E+00
1.997E4+00
1.B69E+00
1.783E+00
1.724E+00
1.681E+00
1.650E+00

1.627E+00
1.56GE+00
1.542E+00
1.8527E+00
1.525E+00
1.526E+00
1.528E+00
1.531E+00
1.534E+00
1.537E+00

1.539E+00
1.548E+00
1.553E+00
1.560E+00
1.564E+00
1.566E+@0
1.570E+00
1.570E+00
1.570E+00
1.570E+00

1.570E+00
1.570E+20
1.570E+00
1.570E+00
1.570E+0@
1.870E+00
1.S70E+00
1.570E+00
1.570E+00
1. 870E+00

1.570E+00

Infini.

2. 180E+01
1.991E+@1
1.273E+01
9.325E+00
7.513E+00
6,379E+00
5.598E+00
5.030E+00
4.595E+00
4.252E+00

3. 975E+00
3. 127E+00
2. 69BE+DD
2. 27T4E+00
2.074E+00
1.965E+00
1.883E+00
1.B4GE+00
1.815E+00
1. 793E+00

1.778E+00
1.751E+00
1.752E+00
1.773E+00
1.796E+00
1.817E+00@
1.836E+00
1.852E+00
1.867E+00
1.BBRE+QQ

1.891E+00
1.935E+00
1.963E+00
2. 005E+00
2. 033E+00
2. 054E+00
2.073E+00
2.086E+00
2. 097E+00
2.107E+00

2.116E+00
2.149E+00
2., 173E+00
2.207E+00
2.230E+00
2.249E+00
2.264E+00
2.276E+00
2.287E+00
2.297E4+00

2. 306E+DO



Table7-20

ENERGY
Mel

@10
@15
020
030
@40
050
06D
@70
. 080
.90

100
. 150
. 200
. 300
400
500
600
700
. 800
. 900

1.000
1.500
2.000
3.000
4.000
5.000
&.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
0. 000
60. 000
70.000
£80.000
90.000

100. 000
150. 000
200 . 000
300. 000
400. 200
500. 000
600. 000
700. 000
800. 000
900. 000

1000. 000

LUNG( 455}

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeUxcmx*+2/g)

1 keV

1.851E+01
1.382E+@1
1.084E4+01
7.738E+00
6. 126E+00
5. 134E+00
4.461E+00
3.973E+00
3.604E4+00
3.314E+00Q

3.0BIE+DQ@
2. 374E+00
2.018E+00
1.669E+00
1.502E+00
1. 412E+00
1.359E+00
1.324E+00
1.300E+D0O
1.283E+00

1.270E+00@
1.243E+00
1.238E+00
1.241E+00
1.248E+00
1.255E+00
1.262E+00
1.268E+00
1.273E+00
1.278E+00

1.281E+00
1.293E+00
1.300E+00
1.308E+00
1.312E+00Q
1.314E+00
1.31BE+@0
1.318E+0@
1.318E+00@
1.31BE+00

1.318E+00
1.31BE+0Q@
1.318E+00
1.318E+00
1.318E+00
1.31BE+20
1.318E+00
1.318E+00@
1.318BE+00
1.318E+00

1.318E+0@

5 keV

2. 240E+01
1. 9B4E+D1
1.244E+01
g.879E+00
7., @25E+00
5.882E+00
5. 106E+00Q
4., 544E+00
4.118E+00
3.784E+00Q

3.516E+00
2.701E+00
2.252E+00
1.889E+00
1.697E+00
1.591E+00
1.52BE+0Q
1.487E+00
1.457E+00@
1.437E4+00

1.421E+00Q
1. 386E+00
1.377E+00
1.378E+00
1.38B4E+00
1.390E+00
1.397E+00
| . 402E+00Q
1.408E+00
1. 412E+00

L. 416E+00
1.428E+00
1.434E+00
1.442E+00
1.446E4+00
1. 448E+00
1.452E+00
1.452E+00
1.452E+00
1.452E4+00

1. A52E+00
1. 452E+00
1.452E+00
1.452E+00
1. A52E+00
1. A52E+00
1.452E+00
1. 452E+00Q
1.452E+00
1.452E+00

1. 452E+00

10 keV

2.240E4+01
1.633E+01
1.306E+01
9.302E+00
7. 36TE+00
6. 174E+00
9. d6EE+00
4. 7T73E+00
4,327E+00
3.976E+00

3, 694E+00
2. B83BE+DO
2. 40BE+00
1.983E+00
1.780E+00
1. GEEE+DO
1. 601E+00
1.556E+00
1.525E+00
1.503E+00

1.4B6E+00
1.44BE+00
1. 437E+00
1.437E+00
1.442E+00
1. 4453E+00
1. 455E+00
1. 460E+DD
1.466E+00
1.470E+00

1. 473E+00
1.485E+00
1.492E+00
1.500E+00
1.504E+00
1.506E+00
1.510E+00
1.510E+00
1.510E+00
1.510E+00

1. 510E+00
1.510E+00
1.510E+@0
1.510E+0D
1.510E+0@
1. 510E+00
1.510E+00
1.510E+09
1.510E+00
1.510E+00

1. 510E+@®

100 keV

2.240E+01
1.633E+@1
1.306E+01
9.557E+0@0
7.685E+00
6.531E+00
5. 732E+00
5.147E+00
4.702E+00
4.350E+00

4., B66E+0D
3.197E+00
2.757E+00
2.271E+00
2. 040E+00
1.911E+00
1.834E+00
1.782E+00
1.745E+00
1.718E+00

1.698E+00
1.650E+00
1.636E+00
1.632E+00
1.636GE+00
1.642E+20
1.647E+00
1.653E+00
1.658E+00
1.662E+00

1.665E+00
1.677E+00
1.684E+00
1.691E+00
1.695E+00
1. B98E+YOD
1. 702E+00
1.702E+00
1.702E+00
1.702E+00

1.70ZE+00
1.702E+00
1.70ZE+00
1.702E+00
1.702E+00
1.702E+00
1.702E+00
1.702E+00
1. 702E+00
1.702E+00

1.702E+00

Infini.

2. 240E+DL
1.B33E+DL
1.306E+01
9.557E+00
7.690E+00
6. 531E+Q0
5. 73EE+00
5. 147E+00
4.702E+00
4.350E+00

4. 066E+00
3.197E+00
2.757E+00
2.323E+00
2. 118E+00
2. 00BE+0D
1.946E+D0
1.506E+00
1.880E+00
1.863E+00

1.852E+00
1.83BE+00
1.849E+00
1.881E+00
1.911E+00
1,936E+00
1.958E+00
1.977E+00
1.994E+02
2.009E+00

2.021E+00
2.068E+00
2. 100E+R0
2.142E+00
2. 171E+00
2.192E+20
2.211E+00
2.224E+00
2.235E+0@
2.245E+00

2. 254E+00
2.2688E+00
2.312E+00
2.346E+00
2.370E+00
2. 388E+00
2. 404E+00
2.417E+00
2.428E+00
2.437E+00

2. A46GE+D0



Table7-21

ENERGY
Mel)

010
@15
020
- 030
.40
050
alel}
Q73
080
099

. 100
150
. 200
309
400
. 500
600
i}
800
. 800

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40,000
H@. 000
60. 000
70,000
BO.000
50.000

100 @00
150.000
200 . 000
300.000
400. 000
500.000
600 . 000
700.000
200 . 000
500.000

1000.000

RESTRICTED AND

1 keV

1.970E+01
1.395E+01
1.094E+01
7. 803E+00
6. 175E+00
9. 174E+00
4.435E+00
4.003E+00
3.630E+00
3.338E+00

3. 103E+00
2.390E+00
2.032E+00
1.678E+00
1.511E-+00
1. 417E+00
1.353E+00
1.309E-+00
1.278E+00
1. 2556400

1, 23BE+00
1.194E+0@
1. 179E+00
1.170E+00
1. 170E+00
1. 172E+00
1. 176E100
1. 173E+00
1.182E+00
1, 185E+00

1.188E+00
1.197E+00
1.202E+00
L. 203E+00
1.213E+00
L. 215E+00
1.219E+0@
1.219E+00
1.219E+00
1.213E+00

1.218E+00
1.219E+00
1.219E+00
1. 218E+00
1.219E+00
1.219E+00
1. 219E+00
1.215E+00
1. 219E+00
L.219E+00

1.219E+00

i e e

FAT({453)

5 keV

298E+B1
»B96E4+01
2H3E+01
V938E+00
QTOE+OD
.919E+00
1 38E+00
.ST2E+OD
1 A3E+DO
BOTE+RO

L) £ f= O 2N -1 @ = — J

CDI6E+DO
< T1EE+Q0
- 2B5E+00
.BOSE+00
TOSE+DG
. B96E+00
HZ21E+00
AT1E+B0
AIBE+DD
CARBE+DO

Lol el e T b R R

. 38BE+00
+337E+00
. 31BE+00
. IDGE+00
« JOBE+00
L 30TE+QO
» 310E+00
- 313E+00@
- 316E+00
«319E+00

. 322E+00
. 330E+QB
. 336E+D0
. 342E+00
. 346E+00
C34BE+DO
. 352E+00
3S5ZE+0D
. A52E+00
. 35PE+00

R P VU S SN A < S g

- 352E+00
. 352E+00
352E+00
< 352E+00
. 352E+00
+352E+00
. 352E+00
. 352E+0D
- 352E+00
. 352E+00

E e i S

—

. 35ZE+Q0

10 kel

2. 298E+01
1.645E+01
1.314E+@1
9.361E+00
7.412E+00
G.210E+00
5.393E+00
4. 800E+00D
4.351E+00
3.998E+00

3. 7T14E+00
2.853E+00
2. 420E+00
1.592E+00
1.788E+00
1.672E+00
1.584E+00
1.540E+00
1.502E+00
1. AT4E+00

1. 453E+00
1.398E+00
1. 378E+00
L. 365E+00
1. 363E+00
1. 365E+00
1.36BE+0@
L.371E+B0
1.374E+00
1.377E+00

1.379E+00
1.3BBE+00
1.393E+00
1. 400E+00
1.404E+00
1. 406E+00
1.410E+0B
1. 410E+00
1.410E+00
1.410E+00

1. 410E+0@
1. 410E+00
1. 410E+00
1.410E+0@
1.410E+00
1. 410E+00
1.410E+D0
1. 410E+0Q
1.410E+00
1. 410E+00

1.410E+00

100 kel

2.258E+01
1.645E+@1
1. 314E401
9.615E+00
7.739E+00
S6GE+0D
LTE1E+00
173E+00
T24E+D0
. 3T70E+D0

S et ;m

DB4E+DO
.210E+00
76TE+D0
C279E+20
CDATE+OO
C1SE+DD
. BZ6E+D0
TESE4DD
CT21E+00
LBBOE+O0

= e PO MU GO

1.664E+00
1.600E+0Q
1.57SE+DD
1. 559E+00
1.556E+00
1.557E+00
1.560E+00
1. 562E+00
1. 566E+D0
1.568E+00

1.570E+00
1.579E+00
1.5B4E+00
1.591E+00
1.595E+00
1.587E+00
1.6O1E+00
1.6RIE+DO
1.601E+00
1.601E+00

<BAIE+OD
6OLE+RO
VBOLE+DD
-BOLE+DO
BRIE+00
BOIE+0@
-GOIE+QD
-B@1E+0@
CEO1E+DO
C601E+00

e = i S S S S

o

BOIE+OD

UNRESTRICTED STOPPING POWER (MeUxcm**2/g)

Infini.

2.25BE+01
1.645E4+61
1.314E401
CB15E+D0
 TIBE+OD
< SEGE+O0
TB1E+0@
L73E+00
LT24E+DO
L 37TOE+0Q

AR JW

BBAE+DO
21RE+00
TETE+0O
.331E+00
< 125E+00
BLIE+00
.937E+00
.88BE+Q0
- 855E+00
+B33E+00

LBIT7E+DQ
LTBTE+00
. 78BE+00
-BOTE+OO
. B3DE+OO
BS1E+0B
- BE9E+OQ
.BBGE+0O
<S01E+00
C91AE+Q0

et N S S

. 9E5E+00
- 96SE+00
- 999E+00
. DADE+DR
. D6EBE+0O
. QHO9E+00
- 1OBE+DO
C121E+00
1 32E+00
- L4ZE+00

MMM TE N = - -

ASTE+OD
. 1BSE+BO
<209E+00
-243E+00
. 266E+DD
-285E+00
. 300E+00
2. 313E+00
C324E+00
. 334E+00

MMM NN

2. 342E+00



Table7-22

ENERGY
Mel

@10
@15
.20
-B3@
040
059
060
@7
080
. 030

. 100
150
. 200
. 300
400
. 500
. 600
700
.B00
. 800

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
o0.000
60.000
70.000
B0.000
90.000

160.000
150. 000
200.000
300.000
40@. 000
500.000
600. 000
700.000
ap0. 000
500.000

1000. 000

RESTRICTED AND

1 keV

1.958E+01
1.387E401
1.08BE+01
7.762E+00
6. 145E+00
5. 150E +00
4.474E+00
3.9B5E+00
3.614E+00
3.324E+00

3.090E+00
2.38B0E+00
2.024E400
1.673E+00
1.506E+00
1.413E+0D
1.345E+00
1.306E+00Q
1.275E+00
1.252E4+00

1.236E+00
1.193E+00
1.178E+00
1.170E+00
1. 170E+Q0
1. 173E+0@
1.176E+00
1. 1BQE+QO
1.183E+00
1.1BGE+0Q

1.188E+00
1.19BE+00
1.204E+B0
1.210E+00
1.214E4+00
1.216E+00
1.220E+00
1.220E+00
1.220E-+00
1.220E+00@

1.2206+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.22BE+00
1.220E+00
1.220E+00

1. 220E+20

3

-3 @

L

D e T T e e e e e b b = b= = = — T

S e e

—

BREAST( 454 )

UNRESTRICTED STOPPING POWER (MeV*cmexZ/g)

el

247E+01

. DESE+01
24TE+DL
.ODAE+QQ
.044E+00
.BO8E+0R

120E+00
S56E+00
129E+00
794E+00

. 525E+00
. TDBE+0@
. 29BE+00
. BO4E+0Q

7OLE+00

«592E+00
.D18E+00

468E+00Q

CA33E+0QQ
406E+00Q

. 3B7E+00Q
. 336E+00
. 318E+0Q
. 307E+00
30CE+RE

30BE+20Q

«3L1E+0Q
. 3L4E+D0

318E+00

+321E+00

. 323E+00
. 332E+00
. 338BE+00
. 344E+00
. 348E+00
 3GOE+E0
. 354E+00
C354E+00

304E+00

JS4E+00

. 354E+00
. 354E+00
. JR4E+00
. 204E+20
CJS4E+00
304E+D0
C304E400
»304E+00
C354E+00
. 354E+00

354E+00

10 keV

2.247E+01
1.638E+D]
1.30B9E+@1
9.327E+00
7. 3BTE+Q0
6.150E+20
5. 376E+00
4.786E+00
4. 33BE+00
3. 9B6E+00

3. TB3E+00
2. B45E+00
2. 414E+00
1.9BBE+00
1. 7B4E+00
1.669E+00
1.581E+00
1.93BE+@0
1.S00E+00
1.473E+00

1. 452E+00
1.398E+00
1.378E+00
1.366E+00
1.365E+00
1.366E+Q0O
1.369E+00
1.372E+00
1.376E+00
1.379E+00

1.381E+00
1.390E+00
1.395E+00
1. 402E+00
1. 406E+00
1. 408E+00
1. 412E+00
1. 412E+00
1. 412E+00
1. 412E+00

1.412E+00
1. 41ZE+00Q
1.412E+Q0
1. 412E+20
1. 41ZE+00
1., 412E+00
1.412E+00
1.412E+0D
1.412E4+00
1.412E+00

1. 412E420

100 keV

2.247E+01
1.638E+01L
1.308E+01
9.583E+00
7.715E+00
6.547E+00
5. 746E+00
5. 160E+00
4.713E+00
4.360E+DD

4.Q75E+00
3.204E+00
2.763E+00
2.276E+20
2. Q44E+00
1.913E+00
1.824E+00
1, 763E+00
1.720E+00
1.688E+00

1.664E+00
1.600E+00
1.577E+00
1.561E+@0
1.558E+00
1.560E+00
1.562E+00
1.565E+09
1.568E+20
1.571E+00

1.573E+00
1.5B2E+00
1.587E+00
1.594E+00
1.598E+020
1.600E+00
1.604E+00
1.604E+00
1.604E+00
1.604E+00

1.604E+00
1.604E+00
1.604E+00
1.604E+00
1.604E+00
1.604E+00
1.604E+0D
1.604E+00
1.604E+00
1.604E+00

1.604E+00

Infinis

2.247E+01
1.63BE+01
1.309E+01
9.583E+00
7.715E+00
6.547E+00
5. 746E+D0
5. 160E+00
4.713E+00
4, 360E+00

4., @75E+00
3.204E+00
2.763E+00
2.328E+00
2. 122E+00
2. 010E+00
1.936E+00
1.888E+00
1.855E+00
1.833E+00

1.817E+00
1.788E4-00
1.790E+0@
1.810E+00
1.833E+00
1.BS4E+00
1.873E+00
1. 890E+00
1. 905E+00
1.918E+00

1.929E+00
1.973E+00
2.004E+00
2.045E+00
2. 073E+00
2. 094E+00
2, 114E+00
2. 127E+00
2.138E+00

2. 148E+00

2. 157E+@0
2. 191E+00
2. 2156400
2.249E+00
2.273E+00
Z.291E+00
2. 306E+00
2.319E+00
2. 330E+00
2.340FE+00

2.349E+20



Table7-23

ENERBY
MeW

010
.015
. 020
030
040
050
060
070
080
@96

100
. 150
. 200
. 300
400
500
600
700
BO0
800

1.000
1.500
2.000
3.000
4,000
5.000
6.000
7.000
8.000
9.000

10. 000
15.000
20.000
30.000
40,000
50.000
60 . 00O
70.000
80.000
90.000

100.000
150.000
200. 000
300. P00
ARG . DOO
500.000
600 . 000
700.000
B8RO . DO
900. 000

1000 .000

POLYSTYRENE

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeVxcmx*2/g)
100 keV

1 keV

1.836E+01
1.372E+01
1.@76E+01
7.6BOE+00
6.0BOE+0D
5.095E+00
4., 427E+00
3.943E+00
3.576E+00
3.285E+00

3.057E+00
2. 356E+00
2.003E+00
1.656E+00
1.451E+00
1.398E+00
1.335E+00
1.291E+00
1.261E+00
1.238E+0@

1.222E+00
1.179E+00
1.164E+00
1., 155E+0@
1.155E+00
1.158E+00
1.161E+00
1. 1G4E+00@
1.168E+00
1. 171E+00

1.173E+0@
1.182E+00
1.187E+0@
1. 194E+00
1.198E+00
1.200E4+00
1.204E+00
1.204E+00Q
1. 204E+00
1. 204E+00Q

1.2B4E+0Q
1.204E+00
1. 204E+00
1.204E+00
1.204E+00
1.204E+00
1.204E+00
1.204E+00
1. 204E+00
1.204E+00

1.204E4+00

5 keV

2.223E+01
1.572E+01
1.234E+01
8.81ZE+00
6.971E+00
9. 837E+00
2. 067E+0D
4.510E+00
4, O87TE+00
3. 756E+00

3. 483E+00
2.681E+00
2. 275E+00
1. 875E+00
1.684E+00
1.576E+00
1.503E+00
1.453E+00
1.417E+00
1.391E+00

1.371E+00
1.321E+00
1.302E+00
1.281E+00
1.290E+00
1.282E+00
1.285E+00

_ 1.29BE+00

1.301E+00
1.304E+00

1.306E+00
1.215E+00
1. 3E0E+0D
1.327E+00
1.331E+00
1.333E+00

1.337E+00 -

1.337E+00
1.337E+00
1.337E+00

1. 337E+00
1.337E+00
1.337E+00
1.337E+00
1.337E+00
1.337E+00
1.337E4+00
1.337E+00
1.337E+00
1.337E+00

1.337E+00

10 keV

2.
1.
1
9.
7,
6.
5,
4.
4,
A

3,
24
2,
1.
1

1.
1.
14,
1.
1.

1

1.
i

i
3
1.
1.
1.
3
1.

1.
1.
1.
1.
1.
- 3O0E+00
1
1.
i B
C394E+00

1

1

1
1.
1
1
i
1
1.

223E+01
G621E+@1
296E+01
2ILE+00
311E+00
127E+00
321E+00
T3TE+Q0
294E+00
S46E+D0Q

BEEE+QD
816E+00
3BOE+00
968E+00
TERE+00
652E+00
S7HE+00
S22E+00
484E+00
45TE+QD

436E+00
382E+00
362E+Q0
349E+00
248E+00
349E+00
352E+00
355E+00
359E+00
361E+00

364E+00
372E+00
378E+00
384E+00
308E4+00

394E+00
394E+00
394E+0Q

394E+00
394E+00
394E+00
394E+00
394E+00
394E+00
394E+00

1.394E+00

1.
1

1.

J4E+00
394E+00

394E+00

T i S e B e Y T ey Sy e s L o T B B S O #S - o U O~ W =

e i

T

. 223E+01
.B21E+01
»296E+01
A4BDE+DO
B3ITE+DD

481E+00
GBBE+Q0
108E+00

. 6EGE+20
L317E+D0

@34E+00

L 1T72E+DOD
. T35E+00
253E+00
BZAE+RO
. BO4E+DR

BOBE+00

. TASE+00
TOZE+QO

BTOE+0D

. G4BE+0D
.BE3E+Q0
. D08E+0D
.54 3E+Q0
- 540E+00

D41E+00

. 943E+00
CB4GE+OD
. 548E+00
< O52E+08

<DH4E+OB

562E+00

LDEBE+O@

STAE+DD

. S7BE+00
.GBOE+00
. OB4E+DQ
«SB4E+00
L OBAE+DO
.OB4E+00

 GB4E+DD
HB4E+00
. SB4E+00
. BB4E+DD
. 5B4E+00
.5B4E+Q0
. DBAE+D0Q

GB4E+Q0

 OB4E+RD
-HB4E+00

. OB4E+DO

Infini.

2. 223E+01
1. B21E+01
1. 296E+@1
9. 485E+00
T7.637TE+0D
G.481E+00
5. 688E+00
5. 108E+20
4. 666E+AD
4.317E+00

4. 034E+00
3. 172E+00
2. 735E+00
2. 30BE+00
2. 102E+00
1.950E-+00
1.916E+00
1.869E+00
1.836E+00
1.814E+00

1.798E+00
1.769E+00
L. T70E+00
1.790E+00
1.812E+00
1.833E+0@
1.852E+00
1.86BE+00
1.883E+00
1.896E+00

1.907E+00
1.8951E+00
1.981E+00
2.022E+00
2. O50E+0Q
2.071E+00
2. 090E+00
2.103E+00
2.114E+00
2. 124E+00

2. 132E+00
2. 166E+00
2. 190E+00
2. 223E+00
2.24ATE+DO
2. 266E+00
2.2B1E+00
2.293E+00
2.305E+00
2.314E+00

2.323E+00



Table7-24

ENERBY
MeV

010
015
. 020
030
. 040
. 050
. 060
-070
@80
. 030

. 100
. 158
200
. 300
400
-500
. 600
700
. 800
. 900

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
50.000
60.000
70.000
80 . 000
50.000

100. 000
150 .000
200 000
300.000
400.000
500 .000
600 . 000
700.000
800 .000
900.000

1000 . 000

PMMA(LUCITE)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeV*cm**2/g)

1 keV

.910E+01
354E+01
. OB3E+D1
. S90E+00
.01 1E+00
. D39E+00
379E+00
. S01E+00
. 539E+00
. 255E+00

W s~ -

Qa

P2ZEE+0B
332E+00
. 9B4E+00
.64 1E-+00
47BE+00
. 3BBE+DO
L 324E+00
.2BlE+00
L251E+00
. 229E+00

Pl e el e e i o &

212E+00
LT7OE-+DB
. 156E+00
 14BE+00
14BE+DO
AS51E+00
154E+00
< 158E+00
JAB1E+@0
1B4E+DO

T T e e

. 167E+00
17EE+DO
181E+0@
- 18BE+@0
. 192E+00
. 184E+00
. 198E+00
198E+00
- 19BE+@0
. 198E+@0

el et i e e e

. 158E+00
. 198E-+QQ
. 198E+00
. 18BE+00
. 1898E+00
198E+00
1.19BE+00
1.198E+00
1.198E+Q0
1.198E+00

P e

1.19BE+00

5 kel

2.198E+01
1.555E+@1
1.222E+01
8.725E+00
6. 905E+00
5, 783E+00
5. 021E+00
4.469E+00
4., 051E+00
3. T23E+00

3.458E+00
2.65BE+00
2.257E+00
1. B6OE+DD
1.671E+20
1.564E+00
1.482E+00
1.443E+D0
1.408BE+00
1.382E+00

1.363E+00
1.313E+00
1.295E+00
1.284E400
1.283E+00
1.2B5E+00
1.288E+00
1.292E+00
1.-295E+00
1.298BE+00

1.3D0E+00
1.309E+00
1.315E+00
1.321E+00
1.325E+00
1. 327E+00
1.331E+00
1.331E+00
1.331E+00
1.331E+00

1.331E+00
1.331E+00
1.331E+00
1.331E+00
1.331E+00
1.331E4+00
1.331E400
1.331E+00
1.331E+00
1.331E+00

1.331E+00

10 keV

2.198E4+01
1.604E+01
1.283E+01
9.146E+0Q0
7.246E+00
6.074E+00
5.276E+00
4.698E+00
4.259E+00
3.914E+00

3.636E+00
2.795E+00
2.371E+00
1.954E+00
1.754E+00
1.641E+00
1.564E+00
1.512E+00
1.475E+00
1.448E+00

1.427E+00
1.374E+00
1.350E+00
1.343E400
1.342E+00
1.343E+00
1.346E+00
1.349E+00
1.353E+00
1.356E+00

1.358E+00
1.367E+00
1.372E+00
1.379E+00
1.3B3E+00
1.385E+00
1.385E+00
1.389E+00
1.389E+00
1.389E+00

1.383E+00
1.389E+00
1.389E+00
1.389E+00
1.389E+00
1.385E+00
1.385E+00
1.385E+00
1.389E+00
1.389E+00

1.389E+00

100 kel

2. 198BE+0]
1.604E+01
1.283E+01
9. 400E+00
7.573E+00
6.429E+00
5.644E+00
.Q70E+Q0D
.631E+0Q
.2BBE+QD

&~ B o

. BBBE+D0
. 15EE+DB
LT19E+00
24DE+QD
Q12E+0B
883E+00
T96E+0@
. T36E+QD
B94E+00
.662E+00

i e i o 6 R B % =

638BE+00
<HT6E+DD
.552E+00
537E+00
CO34E+OD
.535E+00
.538E+00
S541E+0D
S44E+00
«D4TE+QD

T Tl e e S T e

. 549E+00
.55 7E+00
. 9B3E+00
. DE8E+@20Q
573E+00
575E+00
579E+00
.579E+00
«H78E+QA
< ST9E+00

PGP AP PG P S, MO S

LS79E+00
L079E+00
LS79E+D0
.579E+00
.S79E+00
-578E-+00
.D79E+00
LST9E+00
-H79E400
.B79E+00

[ S I i s ey S

—_

.579E+00

Infini.

2. 198BE+01
1. 604E+01
1.283E+01
9. 400E-+00
7.573E+00
6.429E+00
5.644E+00
5.070E-+00
4.631E+Q0
4.286E+00

4.006E+00
3.152E+00
2.715E+00
2.292E+00
2.090E+00
1.980E+00
1.907E+00
1.86RE+D0
1.828BE4+00
1.806E+00

1.791E+00
1.763E+00
1.764E+00
1. 785E+00
1.B08E+DO
1.82SE+00
1.847E4+09
1.864E+00
1.879E+00
1. 892E+@0

1.903E+00
1.947E4+00
1.977E+00
2.018E+00
2. D46E+O0
2.06TE+DD
2.087E4+00
2. Q95E+00
2. 111E+08
2. 120E+00

2.129E+00
2.163E+00
2. 187E+00
2.221E+00
2. 244E+00
2.263E+00
2.278E+00
2.291E+00
2.302E+00
2.312E+00

2.320E+00



Table7-25

EMERGY
MeV

010
@15
020
@30
@40
@50
. 060
@70
. OBO
-090

<100
150
. 200
. 300
<400
500
600
L7009
800
900

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10,000
15.000
20.000
30.000
40,000
50.000
60.000
70.000
80.000
90.000

100.000
150. 800
d@w. 000
300.0200
400.000
500.000
600. 000
700.000
800.000
9a0. 000

1000, 000

RESTRICTED AND

1 keV

L137E+01
S11E+01
L LB4E+DL
.438E+00
BT4E+00
.590E+00
L 854E+00
. 322E+D0
.918E+00
.602E+00

G2 A& U0 m - =

.+ 34BE+00
BTTE+DO
. 190E-+00
. BO9E+00
«B27E+DD
«525E+00
+ASDE+00
C4QTE+DQ
.373E+00
34BE+0D

O L B \ IV ]

1.329E+00
1.279E+00
1.260E+00
1.248E+00
1.245E+00
1.246E4+00
1.248E+00
1.250E+00
1.252E+00
1. 254E+00

.256E+00
.263E+00
L 2B6TE+00
272E+00
.283E+00
.283E+00
.283E+00
.2B3E+00
.2B3E+00
.2B3E+00

— = = = e e e e

1.283E+00
1.2B3E+00
1.283E+00
1.283E+00
1.263E+00
1.2B3E+00
1.2B3E+00
1.2B3E+00
1.283E+0@
1.283E+00

1.2B3E+00

e e e i i S

POLYETHYLENE

5 kel

441E+01
LT24E+01
. 352E+01
. 639E+00
B20E+D0
37T7E+00
. 533E+00
. 922E+00
. AGOE+D0Q
-@YTE+OD

AR PAUID W=

. BOBE+00
< 922E+1@
- 478E+00
-D4LE+DOD
832E+00@
CT14E+DO
+BIIE+00
.DTBE+0@
.539E+00
«O10E+00

P e e = == = 1) I G0

LABTE+0Q
. A28E+DD
ADTE+DO
. 392E+00
. 388E+0D
. 3BBE+00
. 389E+00
.391E+00
+354E+00
. 396E+00

. 397E+00Q
LA4Q4E+DD
. 4PBE+00
<A413E+00
424E+00
CAZ4E+D0

CAZ4AE+DD
4Z24E+00
L424E400

el el e i S S S

LAZAE+00
CAZAE+QO
AZ4E+00
423E+00
L A423IE+DO
A423E+00
AZ3E+D0
.423E+00
1.,423E+00
1.423E+00

S s e,

1.423E+08

424E+00

10 keV

et i o e L e R 2 S o B S R | E - o o 3 RS B el )V ]

e e e e e

o o | s o o

A4LEHBL
LTISE+01
JALTE+DL
.00BE+01
. 9BOE+00
.6B4E+D0O
BO3E+00
. 1B4E+00
.B79E+00
. 299E+0D

. 8993E+00

066E+Q0

. BOVE+0D
. 140E+00
<919E+00
L TH4E+00
+ TOSE+00
.65 1E+00
-B1lOE+00
.O7T9E+Q0

. S56E+00
CA54E+00

.

47QE+00

<454E+00
A449E+00
<449E+00
451E+00
452E+00

455E+00

CASTE+O0

AS58E+00
AGAE+DD
LAG8E+DD
JATAESDD
LA84E4+00
LAB4E+OD
. 484E+0D
.4BAE+0Q0O
4BAE+00Q
L4B4E+DD

A84E4+00
SAB4E+0D
-4B4E+0Q0Q
L484E+00
ABAE+00
A84E+00
A84E+0D
ABLE+BO
ABAE+00
LABAE+DD

AB4E+G0

100 kel

2. 441E+01
1.775E+01
1.417E+01
.D3SE+D1
. 325E+00
.QEOE+OD
181E+OD
. S57E+00
.DT4E+OO
- BIZE+DO

& U3 ~] 9

. 3BAE+00Q
443E+00
.967E+00
A4ZE+00
. 193E+00
B51E+00
«955E+00
. BBBE+00
841E+00
. BOGE+00

=N NS W e

L TT9E+00
. TOBE+DO
.B7SE+0@
.E59E+00
B53E+00
.652E+00
653E+00
.E55E+00
.BHTE+00
. 6R9E+00

[ S S PG o (S S g 5%

«G6OE+00
.BEEE+0Q@
670E+00
b676E+@0
.6BEE+0E
.GBBE+00
.6BEE+DQ
.6BBE+DO
.BBGE+0D
.GBEE+00

— e e b e e e e

.GBEE+00
-BBEE+00
. 6BEE+0@
.6BEE+00
. 6BEE+00
.6BEE+DO
.6BEE+0@
1.686E+00
1. 6BEE+AG
1.6BRE+DQ

. b e s s e

1. 686E+0@

UNRESTRICTED STOPPING POWER (MelUxcm#*+2/g)

Infini.

£ UUT -] W —+—+—n

=N W s

R R e e e

n

mmnmPnmn

NN MNUMMND R M

m

LAALEHOL
TTOE+01
ALTEDL

.D35E+01

+ 320E+00

DEQE+DD

191E+00
.557E+00
DT4E+OD

.632E+00

. JB4E+Q0
4A3E+00

L 967E+00

LA9T7E+00
L 2THE+0O
153E+00
QTEE+0Q
LO19E+00
. 9B3E+00
» 95BE+Q0

Q40E+00
.S05E+00
LO03E+D0
.921E+00
. 942E+00
.962E+00

980E+00Q

. 996E+00
<QL1E+QD
Q24E+0D

. @3BE+D0
VQTBE+DO
. 108E+B0
. 150E+00
. 186E+00
. 206E+00
.222E+00

'

236E+00
247E+00

.258E+00

267E+00
L303E+00
«3EBE+00
< 364E+DD
. 3B3E+DD
A09E+00
A25E+D0
A43BE+OO
ASOEFD0
LABDE+Q0

ABSE+BO



Table7-26

ENERGY
Mel

018
@15
B ifdo]
. 030
040
050
. 060
070
. 080
.090

100
158
200
. 300
400
LS00
600
L7008
B0
.900

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
15.000
20,000
30.000
40.000
50. 000
60. 000
70.000
80. 000
90.000

100.000
150.000
20p . 0oe
300.000
400.000
500,000
600 . 000
700.000
800,000
900.000

1000. 000

POLYAMIDE(6-MNYLON)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MelUscm#+2/g)

1 keV

1.8998E+01
1.414E+01
1. 109E+@1
7.912E+00
6.262E+00
5.247E+00
4.558E+00
4.Q59E+00
3.6B1E+00
3. 385E+00

3.146E+00
2. 424E+00
2.061E+00
1.703E+00
1.533E+00
1.437E+00
1.369E+00
1.324E+00
1. 291E+0@@
1.267E+00

1.249E+00
1.202E+00
1.1B5E+00
1. 174E+00Q
1.173E+00
1.175E+0@
1.178E+0@
1.180E+@0
1.1B4E+00
1.186E+00

1.1B9E+00
1.1597E+00
1.203E+00
1.205E+00
1.213E+00
1.215E+00
1.219E+00
1.219E+00
1.219E+B0
1.219E+00

1.219E+00
1.219E+00
1.219E+00
1.215E+00
1,219E+00
1. 218E+00
1.219E+00
1.219E+20
1.219E+00
1. 219E+00

1.2159E+@0

5 kel

2.290E+01
1.619E+01
1.270E+01
9.066E+00
7. 1TOE+BG
6. 003E+00
5.210E+008
4.636E+00
4.202E+00
3.861E+00

3.086E+00
2. 755E+00
2.337E+00
1.926E+00
1.728E+00
1.618E+00@
1.541E+00
1.4B88E+0D
1. 450E+00
1.423E+00

1.402E+00
1.347E+00
1.326E+00
1.313E+00
1.310E+00
1.311E+00
1.314E+00
1.316E+00
1.320E+00
1.322E+00

1. 324E+00
1.333E+00
1.338E+00
1.345E+00
1.34BE+00
1.351E+00
1.355E+0@@
1. 355E+00
1.355E+00
1.355E+00

1.355E+00
1.355E+00
1.355E+00
1.355E+00
1.355E+00
1. 355E+0@
1.355E+00
1.355E+00
1.355E+00
1.355E+00

1. 355E+00

T e T

1@ keV

.290E+D1
-BEBE+OL
»333E+01
< 493E+00
S1TE+0O
. 298E+00
469E+00
. BEBE+0Q
41 2E+00
.BSSE+DR

R L R e B ]

« 7T67E+00
-BO93E+00
A54E+00
-021E+0O
.B13E+00
695E+00
-B14E+00
.558BE+00
519E+00
<AB9E-+0D

T L B )y -

-4BT7E+OO
. 409E+0@
. 387E+00
3T2E+00
. 365E+00
- 370E+0@
. 372E+00
< 3T5E+D0
378E+00
.381E+00

e L PO e

. 3B3E+00
391E+00
. 396E+00
C4B3E+0Q
4@7E+00
-4D3E+BE
«413E+00
<41 3E+B0
413E+00
413E+00

. A413E+00
A 13E+D0
.413E+00
<413E+00
.41 3E+00
«413E+00
41 3E+00
413E+00
41 3E+00
1.413E400

e i i e S

1.413E+00

100 kel

2.290E+01
1,668E+@1
1.333E+01
9, 752E+00
7.848E+00
6.E659E+00
5.843E+00
5.246E+00
4.791E+00
4, 432E+00

4. 142E+00
3.256E+00
2.807E+00
2.312E+00
2.076E+00
1.942E+00
1.850QE+00
1.786E+0Q
1.741E+00
L. 707E+QD

1.682E+00@
1.614E+00
1.58BE+00@
1.569E+00
1.565E+00
1.565E+00
1.567E+00
1.569E+00
1. 572E+00
1. 575E+00

1.577E+00
1.585E+00
1.590E+00
1.597E+00
1. 60RE+D@
1. 6Q3E+Q0
1.6Q7E+0D
1.607E+00
1.607E-+0@
1.607E+00O

1.607E+00
1.607E+00
1.607E+00
1.607E+00
1.607E+00
1.607E+0®
1.6A7E+DO
1.607E+00
1.607E+00
1.607E+Q0

1.607E+0D

Infini.

2.290E+01
1.668E+01
1.333E+01
S.752E+00
7.849E+00
6.659E+00
5.843E+00
5.246E+00
4.791E+00
4. 432E+00

4. 142E+00
3. 256E+00
2. BOVE+DQ
2.364E+00
2. 155E+00
2. D40E+0O
1.962E+00
1.912E+00
1.877E+0@
1. BH3E+Q0

1.837E+00
1.804E+00
1.803E+00
1.821E+00
1.B43E+00
1.863E+00
1.BBL1E+00
1.897E+00
1.912E+00
1.925E+00

1.937E+00
1.980E+00
2.011E+00
2.052E+00
2.081E+00
2.102E+00
2, 122E+00
2. 135E+00
2. 146E+00
2. 156E+00

2. 165E+00
2. 195E+00
2. 224E+00
2.258E+00
2. 282E+00
2.301E+00
2. 316E+00
2.328E+00
2,34 1E+00
2.351E+00

2. 359E+00
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