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Therapy Body Phantom THRA 1 Instruction manual

THRALI 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 WE-211
Lung substitute LP-430

Bone substitute BE-303

<Accessories>
Carrying case

Supporting frame
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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
Tssue H C N O Otes Density | Density
Adipose tissue 11.4 598 0.7 278 0.INa, 0.1S 0.95 3.347
0.1Cl1
Breast 106 332 3.0 52.7 0.INa, 0.1P 1.02 3.324
(mammary gland) 0.2S, 0.1Cl
Lung 103 105 3.1 749 0.2Na, 0.2P 0.26 393115
: 0.3S, 0.3C1, 0.2K
Muscle 102 143 34 71.0 0.1Na, 0.2P 1.05 3.312
0.3S, 0.1CI, 0.4K
Skeleton 34 155 4.2 435 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 3.192
(compact bone) 0.2S, 14.7Ca
Skin 10.0 204 4.2 645 0.2Na, 0.1P 1.09 3.303
0.2S, 0.3Cl, 0.1K
Water 11.2 88.8 1.00 3.343




Table 2, Major Phantoms

Substitute e Degmty Elecfrlon Der;glty Manufacturer Reference
g cm @ =i 1)
(Water or Muscle)
Tough Water (WE-211) 1.018 3.252 Kyoto Science (5)
Solid Water (457) 1.035 3.249 RMI (a) ©)
White Water (RW 3) 1.045 3241 PTW (b) (7)
Plastic Water 1.013 3.281 CIRS (c) (8)
Mix-DP 1.000 3.382 Sanwa 9)
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) 3.265 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 v
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

Substitute

Elemental composition (percent by mass)

H (& N 0 Others
(Water or Muscle) ~
Tough Water (WE-211)|  8.20 66.26  2.20 20.71 0.37Cl, 2.27Ca
Solid Water (457) 8.09 67.22 240 1984 0.13Cl, 2.32Ca
White Water (RW 3) 7.59 90.41 0.80  1.20Ti
Plastic Water 9.26 62.82 100 1794 0.96Cl, 7.95Ca, 0.03Br
Mix-DP T 76.82 511  3.86Mg, 1.44Ti
Mix-R 9.83 86.74 0.13 0.34 2.31S, 0.65Zn
Muscle (452) 8.41 67.97 227 1887 (013C152:35€a
(Bone)
Tough Bone (BE-103) 3.69 29.22.  1.19 3266 10.24P, 0.06Cl, 22.92Ca
Tough Bone (BE-204) Al 4245 1.73  28.13 7.00P, 0.09Cl, 15.49Ca
Tough Bone (BE-303) 6.97 60.03 245 21.79 2.30P, 0.13€]1, 6:35Ca
Hard Bone (450) 3.10 31.26 099  37.57 0.05Cl, 27.03Ca
Inner Bone (456) 7.90 63.79 423 9.88 14.20Cl1
(Lung)
Tough Lung (LP-430) 7.0 52.0 a5 1.5A1, 5.0Si, 0.1P, 1.0Cl
Lung (455) 8.62 68 8T 22601762 0.1 Cl 2 5ZCa
(Other Soft Tissue)
Fat (453) 8.36 69.14 2.36 16.93 3.07F, 0.14C1
Breast (454) 8.68 69.95 237 1791  0.14Cl, 0.95Ca
(Plastic)
Polystyrene 7.74 92.26
PMMA (Lucite) 8.05 59.99 31.96
Polyethylene 14.37 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

v

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)

(Pllastic)

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 . enerav

for standard tissue and tissue

Mel

1. 000E-03
1.500E-B3
2. 000E-03
3.000E-03
4.B000E-03
S.000E-03
6.0B0E-03
2.000E-03
1. DOOE-B2
1.500E-02

DOBE-0Z
AORE-BZ
LD0RE-0Z2
.DORE-D2
L DOPE-BZ
.BODE-0Z2
. AORE~B1
SODE-@1
CROBE-01
L BORE-01

W=~ mUu & W

Lo

4. 000E-01
5. 000E-01
b.0ORAE-O1
B.000E-01
1. 000E+00
1.250E+00
1. 500E+00
2. D00E+00
2. 000E+00
4, 000E+00

5. DODE+O@
6. 0ODE+OR
8.000E+00
1.000E+01
1.500E+B1
2. 000E+A1

Adipose

2. 62d8E+03
B.622E+02
3. B00E+02
1.188E+02
5. 054E4+@1
2., 588E+01
1.484E+@1
6.299E+00
3. 26BE+00
1.083E+00

[43]

678E-01
BBAE-O1
. 385E-01
123E~01
974E-01
.B0RE-D1
BEBE-01
.5ODE~D1
26BE-01
186E~D1

Ny oG

- = s e e s

OB2E-D1
.GEEE-02
CHEBE-02
B74E-02
@TBE-QE2
6. 330E-02
5.761E-02
4.940E~-02
3. 855E-02
3.,377E-02

N W Ww e

=1

2. 995E-02
2. 724E-02
2.367E-02
2, 145E-02
1., 843E-02
1.698E-02

Brast

3. 263E+03
1.088E+03
4.841E+02
1.546E+02
6.625E+01
3.407E+D1
1.972E+61
8.220E+00
4, 295E+00
1.378E+00

5. BHOE-01
2. 403E-01
2.530E-01
2. 186E-01
2.005E-01
1. BORE-O1
1.687E-01

1,493E~-01,

1.361E-01
1.173E-01

1.085E~01
9,631E-02
8,905E-02
7.821E-02
7. 031E-02
6.287E~-02
5,721E-02
4.910E-02
3,937E~02
3. 369E-02

2.995E-02
2.731E-02
2. 384E-02
2. 168E-02
1.88ZE-02
1.746E-02

substitute material

l.unag

3., 8RB2E+@3
1.283E+03
9.,746E+02
1.888E+02
8. 306E+01
4.,.297E+@1
2.498E+01
1.05BE+01
5. 459E+00
1.721E+00

B.316E-01
3.B15E~@1
2.698E~01
2. 270E-01
2.@53E-01
1.B26E~-01
1.695E-01
1.493E-01
1,35%E-01
1.177E-01

1.053E~01
9.607E-02
8.882E-02
7.801E-02
7.013E-02
6.270E-02
5, 706E~02
4, 9P0E-02
2.935E~-02
3.374E-02

3. DOSE-02

- 2. 7T45E-02

2.,407E-D2
2.198E-@2
1.922E-02
1.794E-02

Muscle

3.719E+03
1.251E+83
5.583E+02
1.812E+02
8. 126E+81
4.206E+01
2, 446E+01
1.037E+81
5.357E+00
1.693E+00

205E-01
.7B3E-01
.BESE-01
L 262E-01
2. 047E-01
1

1

N @ oo

L B23E-01
LB83E-01
1.482E-01
1, 358E-01
1.176E-01

1.052E-01
8.598E-0
B.874E-02
779402
7.B07E-02
6. 265E-02
5, 701E-02
4,805E-@2
3.931E-02
3, 368BE-02

3.000E-02
2. 740E-02
2., 401E-02
a.192E-02
1.915E-02
1.786E-02

Cortical b

3.781E+03
1.295E+03
. B69E+@2
H5BE+A2
V331E+02
817E+02
V1T71E+GE
. 322E+01
BH1E+01
LD31E+DO

]

=

u

D N3 U = = -

LBOLIE+DG
L 331E+00
. B55E-01
E41E-01L
A ABE~B]
L2E8E~-B1
.BSSE-01
LA481E-BL
. 30%E-01
A14E-81

= b = e U L B 0 = B

. 908E-@2
L B22E-02
. 332E-02
308E-0E
. SeeE-02
B71E-02
34BE-0Z
BOTE-02
T45E-02
257E-02

& UM ]

W W

n

«94B6E-02 .
2. 7T34E-B2
JABTE-02
.314E-02
P EC R
.Q6BE-Q2

o

m



Table5-2

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

for standard tissue and tissue substitute material

Mel)

1. 000E-03
1.500E-03
2, 000E-03
3. 000E-03
4, 000E-03
5.000E-03
6.,000E-03
8.00DPE-D3
1.000E-02
1.500E-02

2.000E-07
3.000E-02
4. 000E-D2
5.000E-02
6.000E-02
B.000E-02
1.000E-01
1.500E-01
2.000E-01
3.000E-01

4.000E-@1
5.000E-01
6. 000E-01
8.000E-01
1. 000E+00
1.250E+00
1.500E+00
2, 000E+00
3. 000E+00
4. 0D0E+00

5. BBOE+OO
6. 0DOE+O@
8. 000E+00
1.000E+@1
1.500E+01
2., 000E+01

Compact b

3. 442E+03
1.167E+03
5.253E+02
2.397E+02
1.068E+02
1.354E+@2
8,245E+01
3.727E+01
1.,993E+01
b.325E+00

2.831E+00
9.821E-01
5.206E-01
3.523E-01
2,752E-01
2.087E-01
1.802E-01
1.491E-01
1.332E-01
1.141E-01

1.018E-01
9.275E-02
8.570E-@2
7.520E-02
6. 75B8E-0Z2
6.043E-02
5.502E-02
4.732E-02
3.826E-22
3.307E-0F2

2.970E-02
2.738E-02
2. 440E-0F2
2.263E-02
2.040E-02
1.548E-02

Skin

3.,572E+03
1.201E+03
5.362E+02
1.741E+@2
7.570E+@1
3.9Q7E+D1
Z.267E+01
5.587E+00
4.,947E+00
1.570E+00

.6BlE-O1
.626E-01
LB1T7E-01
.226E-01
2.025E-01
1.811E-01
1.685E-01
1.488BE-01
1.358E-01
1.173E-01

7
3
=
2

1.050E-01
9,580E-02
8.857E-02
T.779E-02
6.994E-02
6.253E-02
5.681E-02
4, BBSE-0Z
3.822E-02
3.359E-02

2.990E-02
2,730E-02
2.390E-02
2.180E-22
1.900E-02
1.770E-02

Water

4.077E+03
1.376E+03
6.172E+02
1.928E+02
8.277E+01
4.258E+01
2.464E+01
1.037E+01
5.329E+00
1.673E+00

B.0896E-01
3.756E-01
2.683E-01
2.269E-01
2.059e-01
1.836E~-01
1.707E-01
1.505E-01
1.371E-01
1.187E-01

1.061E-01
9, 6REBE-02
8.,957E-02
7.867E-02
7.073E-02
65.323E-02
5.755E-02
4.842E-0Z2
3.969E-02
3.403E-0Z2

3.031E-02

2., 770E-02

2. 489E-02

2.218E-02
1.841E-02
1.813E-02

Tough water

2,610E+D3
8.513E+02
3, 748BE+02
1.186E+82
5. 109E+01
3.844E+01
2.277E+01
9.855E+00
5.254E+00
1.715E+00

8.410E-01
3,B56E-01
2.702E-01
2.255E-01
2.029E-01
1.797E-01
1.665E-01
1.465E-01
1.333E-01
1. 154E-01

1.033E-01
9.424E-02
8,713E-02
7.651E-02
&.878E-02
6.151E-02
5.558E-02
4.802E-02
3. 850E-02
3.294E-02

2.927E-02
2.668E-02
2.327E-02
2. 116E-02
1.833E-02
1.699E-02

Solid water

2.594E+03
8.452E+02
3. 720E+02
1.158E+02
4.913E+01
3. 763E+@1
2,229E+01
9.741E+00
5, 142E+00
1.681E+00

8.265E-01
3.812E-01
2.682E~01
2. 244E-01
2.022E-01
1.793E-81
1.663E-01
1,463E-01
1.331E-01
1.153E-@1

1. @31E-01
8.414E-02
8.704E-02
7.643E-02
6.871E-02
6. 145E~-02
5. 582E-02
4.797E~-B2
3., 846E-02
3. 280E-02

2.923E-02
2.664E-02
2.,323E-02
2.112E-02
1.829E-02
1.695E-02



Table5-3

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

for standard tissue and tissue substitute material

MeU

1,000E-03
1.500E-23
2. 000E-03
3.000E-03
4. 000E-03
5. 000E-03
6. 000E-03
8.000E-03
1. 000E-B2
1.500E-02

2.000E-02
3.000E-02
4.000E-02
5.000E-02
6., 000E-G2
8.000E-02
1.020E-01
1.500E-01
2. 000E-01
3. 000E-01

4.000E-01
5.000E-01
6. 00PE-B1
8.000E-01
1.000E+00
1.250E+00
1.500E+00
2.000E+00
3. 00DE+O0
4.000E+00

5.000E+00
6. 000E+00
8, DODE+0D
1.000E+@1
1.500E+01
2.000E+01

White water

2, 107E+03
6. 708E+@2
2.8911E+@22
8.743E+01
3. 676E+01
2.591E+01
1.534E+01
6.688E+00
3.551E+00
1.203E+00

. 248E-01
214E-01
AZBE-01
1B8E-01
. 840E-01
1SEZE-@1
.637E-01
LASPE-@1
~321E-01
. 145E-01

nmnwm

T e,

B25E-D1
. 36RE-B2
BS4E-02
«599E-P2
6.831E-02
6. 110E-02
5.561E~-02
4.767E-02
3.817E-02
3.258E-02

<@ wm -

. 890E-07
B28E-D2
2 2B3E-02
2. B6BE-02
1. 776E-02
1.636E-02

nnn

g

Plastic wat

2.661E+03
8. 747E+02
3. 886E+02
1.330E+02
5. 7T72E4+01
7.271E+@1
4, 40BE+@1
1.985E+@1
1.062E+01
3.,457E+00

1.602E+00
6.178E-01
3.697E-01
2.773E-01
2.336E-01
1.935E-01
1.743E-01
1.498E-01
1.353E-01
1.167E-01

1.043E-01
9. 516E-02
8.736E-02
7.722E-02
6.941E-02
6.207E-02
5.650E-02
4.849E-02
3, B9GE-02
3.340E-D2

2.976E-02
2, 720E-02
2. 3B4E-02
2.178E-P2
1, 905E-02
1.779E-22

Mix~-0P

2.054E4+03
8.021E+02
3.569E+02
1.108E+02
4,750E+@1
3.315E+@1
1. 973E+B1
8.640E+00
4,583E+00
1.524E+00

7.658E-01
3.692E-01
2,676E~-01
2.276E-01
2,.070E-01
1.851E-01
1. 728E-01
1.520E-01
1.3B4E-01
1.1899E-@1

1.074E-01
9.801E-02
9.061E-02
7.957E-02
7.153E-02
6.397E-22
5.822E-02
4,991E-02
3.984E-02
3.408E-02

2.021E-02
2.74BE-02
2,383E-02
2. 156E-02
1.847E-02
1.698E-02

Mix-R

2.00SE+03
6.6489E+02
2.899E+02
1.157E+D2
5.036E+D1

2.626E+01

1.53BE+01
5.625E+00
4.794E+00
1.631E+00

8.201E-01
3.863E-01
2., 730E-01
2.286E-01
2,058E-01
1.822E-01
1.689E-01
1.485E-01
1.351E-01
1. 170E-01

1. 047E-01
9.558E-02
8.836E-02
7.759E-02
6.875E-02
b.238E-02
S5.678E-02
4.867E-02
3. 896E-02
3.326E-02

2., 948E-02
2.683E-02
2.330E-02
2. 109E-02
1.811E-02
1.667E-02

Muscle(452)

2.5963E+03
8.345E+02
3.671E+02
1.138E+02
4.847E401
3. 7T45E+01
2,219E+01
9. 705E+00
5.126E+00
1.678E+20

8.257E-01
3.815E-01
2.6BBE-B1
2.249E-01
2.027E-01
1.738E-01
1.667E-01
1,467E-01
1.335E~-01
1. 156E-01

1.034E-01
8. 442E-02
8.729E-02
7.665E-02
6.891E~02
6.163E-02
5.609E-02
4.811E-02
3. 857E-02
3.298E-02

2,930E-02
2.670E-02
2.328E-02
2.115E-02
1.B3OE~-0R
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

1. 00PE-03
1.500E~03
2., 000E-03
3. 000E-03
4. 000E-03
5. 00PE-03
6. 0ODE-B3
B8.000E-03
1.000E-02
1.500E-02

2. 000E-02
3.000E-02
4.000E~-02
5.000E-02
6. P00E-02
B.0QOE-02
1.G0RE-@1
1.500E-01
2.000E-01
3.000E-01

4. 000E-01
5.000E-01
6. A00E-01
B8.000E-21
1.000E+00@
1.250E+00
1.500E+00
2. 0BRE+R@
3. 000E+00
4., 000E+00

5. 000E+A0
6. PARE+A@
8. 000E+00
1.000E+@1
1.500E+@1
2, 0D0E+01

Tough b(1083) Tough b(2@4) Tough b(303) Hard bone

3.49BE+@3
1.184E+03
5. 306E+RZ
2., 75BE+02
1.242E+02
1.893E+@2
1.15BE+02
5.871E+01
2.827E+@1
8.971E+@0

3.978E+00
1.326E+00
6.636E-01
4,233E-01
3. 145E-D1
2.230E-01
1.857E-01
1.,483E-01
1.312E-01
1.116E-01

8,932E-02
9.044E-02
B.353E-02
7. 326E-02
6.582E-@2
5.885E-02
5. 360E-02
4.617E-02
3.750E-02
3.258E-02

2.944E-D2
2. 729E-02
2.458E~-02
2., 302E-802
2.115E-02
2.047E-02

3.178E+03
1.064E+03
4., 777E+02
2.230E+02
9.,4852E+01
1,358E+02
8.286E+01
3, 786E+01
2.011E+01
6. 398E+00@

2.B65E+00
9,918E-01
5.236E-01
3.528E-01
2,746E-01
2.073E-01
1.787E~-01
1.474E-81
1.2317E-01
1.128E-01

1.005E-01
9, 164E~02
8.466E-02
7. 429E-02
6.676E-02
5,969E-02
5. 435E-07
4.675E-02
3. 780E-02
3.266E-02

2.834E-02
2. 704AE-02
2.410E-02
2,234E-02
2.014E-02
1.923E-02

2. 765E+03
5. 094E+02
4,030E+02
1.487E+02
6.520E+01
6. 794E+01
4.098E+01
1.832E+01
9.759E+00
3.135E+00

1.455E+00
5.6891E-01
3.466E-31
2.637E-01
2.242E-01
1.876E-01
1.698E~-@1
1. 464E~01
1.324E-01
1.143E-01

1.022E-@1
9.319E-02
8.614E-02
7.563E~02
6., 798E-02
6.A79E-02
5.833E-02
4.751E-02
3.818E-02
3.277E-02

2.921E-02

2.672E~02

2.347E-02
2. 147E-082
1.884E-02
1.764E-02

3. 766E+03
1.275E+03
5.769E+02
1.843E+02
B.@71E+01
1.874E+402
1.150E+02
5.259E+@1
2.831E+01
9.027E+00

4. 015E+00
1.340E+00
6.702E-01
4.267E-01
3, 164E-01
2. 235E-0@1
1,8B58E-01
1.481E-01
1.309E-01
1.113E~-01

9.908E-02
89.023E-02
8.,333E-0Z2
7.309E-02
6. 567E~02
5.871E-02
5.347E~-02
4,605E-02
3.738E-02
3. 2AVE~DZ2

2.93PE-62
2.7176-02
2. 445E-02
2,287E~-02
2.097E-02
2.027E-02

Inner bone

2. 407E+03
7.844E+02
3. 461E+02
2. 944E+02
1.359E+02
7.369E+D1
4,437E+01
1.96BE+01
1. 043E+01
3.312E+00

1.522E+0@
5.863E-01
3.536E-01
2.674E-01
2.265E~-01
1.88%E-01
1.707E-01
1.471E-01
1.330E-01
1.147E-01

1.026E-81
§.357E-02
8.649E-02
7.593E-02
6. B24E-0F
6.103E-02
5.556E-02
4., 770E-02
3. 83BE-02
3.281E-02

» 836E-02
.BBBE-02
 360E-02
AB1E-02
1.838E-02
1.778E-02

nmn

ra



Table5-5

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

for standard tissue and tissue substifute material

Mel

1.000E~-A3
1.500E-03
2. 00DE-03
3.000E-03
4. 000E-03
5.000E-03
6. 0R0E-03
8.000E-03
1.000E-02
1.5@00E-02

2. 000E-02
3.000E-02
4.000E-B2
5. 000E-02
6, 00DE-02
8, NOPE-NR
1.000E-01
1.500E-01
2. 0BAE-01
3.000E-01

4,000E-01
5.000E-01
6., @B0E-01
2. 000E-01
1. 000E+00
1. 250E+00
1. 500E+20
2. 000E+00
3.000E+00
4.000E+00

5.000E+00
6. DARPE+DD
8., DADE+DD
1.000E+@1
1.500E+01
2.000E+R1

Tough lung

2.439E+03
7.876E+@2
0. R24E+02
1.747E4+02
7.693E+01
4.035E+01
2.371E+01
1.020E+01
5,323E+00
1., 707E+20

8.301E-01
3., BOS5E-01
2.,680E-01
2,247E-01
2.027E-01
1.80P0E-01
1.670E-01
1.470E-01
1.338BE-01
1.158E-01

1.@37E-01
9. 460E-02
8., 746E-22
7.680E-B2
6. 803E-02
6. 174E-02
5.619E-02
4.822E-02
3.B6SE-02
3.213E-02

2.847E-02
2.690E-02
2.352E-02
2. 143E-02
1.864E-02
1.734E-02

Lungl455)

2.533E+03
8.241E+02
3.624E+@2
1.122E+02
4.,771E+01
3.797E+@1
2.253E+01
9.873E+00
5.221E+00
1.710E+00

8.403E-01
3.862E-01
2.708BE-01
2.262E-01
2.036E-01
1.803E~-01
1.671E-01
1.470E-01
1.,338E-081
1.158E-01

1.@36E-01
9, 460E~02
8. 746E-02
7.680E-02
6.904E~02
6.174E-02
5.619E-02
4.820E-02
3.864E-02
3.304E-02

2,935E-02
2.674E-02
2.331E-02
2.118E-02
1.B32E-02
1.686E-02

Fat(453)

2.562E+@3
8.342E+02
3.666E+02
1.136E+02
4.823E+01
2. 465E+01
1.422E+01
5.986E+00
3,104E+00
1.031E+20

5.431E-01
2,954E-01
2,318E-01
2.059E-01
1.815E-01
1.748E-01
1.640E-@1
1.457E-01
1.325E-01
1.153E-01

1.032E-01
9.420E-02
8,710E-02
7.650E-02
B.877E-02
6. 150E-02
5. 897E-062
4.800E-02
3.845E-02
3.285E-02

2,915E-0Z2
2.654E-02
2. 309E-02
2. 094E-02
1.804E-02
1.666E-02

Breast(454)

2.49BE+23
8, 107e+02
3.558E+02
1.102E+D2
4.675E+01
2,901E+01
1.696E+01
7.2B7E+00
3.818E+00
1.263E+00

6.457E-01
3.273E-01
2,459E-01
2.1385E-21
1.962E-01
1.772E-01
1.656E-081
1.466E-@1
1.336E-01
1.15BE-01

1.037E-01
9.463E-02
8. 749E-02
7.68B4E-02
6. 907E-02
B.177E-02
5.622E-02
4.,821E-02
3.862E-02
3. 300E-02

2.928E~-02
2.667E-02
2. 321E-02
2., 105E-02
1.B15E-02
1.676E-02

Polystyrene

2. P40E+03
6.462E+02
2.793E+402
8.338E+01
3.,489E+01
L, 767E+01
1.013E401
4,252E+00
2.219E+00
7.738E-01

4, 364E-01
2.,640E-01
2.183E-01
1.986E~-01
1.870E-01
1.728E-01
1.,625E-01
1.448BE-01
1.322E-01
1.147E-01

1.027E-01
9.379E-02
8.672E-02
7.616E~-02
6. B846E-02
6.123E-22
5.573E-02
4., 777E-02
3.822E-02
3,.261E-02

2.888E~-02
2.626E-02
2.277E-02
2. 058E-02
1.763E-02
1.620E-02



Tableb5-6

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

for standard tissue and tissue substitute material

Mel)

1.800E-03
1.500E-03
2.000E-03
3.000E-03
4.000E-03
5.000E-03
6.000E-03
8.000E-03
1.000E-02
1.500E-02

2. 0PRE-02
3. 000E-02
4,000E-02
5.000E-02
6. DORE-02
8. 000E-02
1.000E-01
1.500E-01
2.000E-01
3.000E-01

4. 000E-01
5.000E-01
6.000E-G1
8.00RE-D1
1.000E+00
1.250E+00
1.500E+00
2. 0ODE+DG
3.00NE+00
4,000E+00

5.000E+00
6. 0BE+DO
8. 000E+00
1.000E+01
1.500E+B1
2. 000E+D1

FMMA

2.794E+03
9., 153E+02
4.037E+02
1.23BE+02
5.247E+01
2.681E+@1
1.545E4+01
6.494E+00
32.357E+00
1.101E+00

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

1.031E-01
9.410E-02
8.700E-02
7.641E-02
6.869E-02
6. 143E-02
5.591E-02
4.736E-02
3.B44E-02
3.286E-02

2.918E-02
2.659E-02
2.317E-02
2. 105E-02
1.819E-02
1.684E-02

Polyethylene Polyvamide(6)

1.B94E+03
5.999E+B2
2.593E+02
7.7T43E+01
3. 242E+01
1.643E+21
9, 435E+00
3.975E+00
2.087E+00
7.452E-B1
«316E-01
,TDTE-Q1
.275E-01
LOB4E-D1
L970E-01
823E-@1
. T19E-01
534E-@1
ABI1E-B1
.216E-01

= = = — = s

BR3E-B1
. 947E-02
. 198E-02
.B78E-02
2B2E-02
. 495E-02
.911E-@2
.BE4E-B2
. D4SE-82
A43E-02

We &S -2E Ww—

LDALE-PE
.TelE-B2
. 383E-02
. 145E-02
1.818E-02
1.658E-02

o w

2. 46BE+03
7.992E+02
3.501E+02
1,.063E+02
4.491E+01
2.2B8E+01
1.317E+01
5.533E+00
2.B71E+00
9.635E~-01

5.165E-81
2.895E-01
2.310E-01
2.067E-01
1.930E-01
1.76BE-0@1
1.661E-81
1.47BE-01
1.34BE-01
1.168E-01

1. @47E-B1
89,558E-02
8.83BE-02
7.762E-B2
6.,977E-02
6. 240E-02
5.678E-0Z2
4,863E-02
3.898E-02
3.328E-82

2,951E~-02
2.685E-02
2.332E-02
2.112E-02
1.815E-02
1.,671E-D2

. 000E+D0
0.000E+00
0.000E+00
Q.000E+00
0. DOOE+DO
0. 200E+0Q
@.000E+0D
0.000E+020
@.0D0E+0Q
0.000E+00

@.000E+00
0.200E+00
@.000E+00
0.000E+O0
@.GO0E+DO
@.000E+00
. B0RE+2D
2.000E+00
@.000E+00
D.00RE+00

@.200E+0Q
?,000E+0D
?.000E+00
2.000E+00
?.00RE+0D
B.000E+DD
0.000E+00
0.000E+00
0. 00E+00
@.00RE+DD

B, Q00E+00
0. DDOE+DD
?.GORE+DA
. 00RE+00
0. 0ROE+DQ
0. 0ORE+OO

?.000E+0B
0.000E+00
?.000E+00
?.000E+00
Q.000E+00
Q.00PE+DD
0.000E+0D
?.000E+00
@.000E+00
?.000E+00

0.000E+00
?.000E+00
0.000E+00
B.000E+00
B.000E+B0
0. P00E+RR
0. 00E+0D
0.000E+00
0.000E+0Q
0.000E+00

0. 0ORE+0D
0. 000E+QQ
0.000E+00
0.000E+00
0. 000E+20
2. 000E+00
@.000E+DO
?.000E+00
0. 000E+0D
0.000E+00

0, DORE+D®
. 0PBE+0D
0.000E+00
?.000E+20
0. 000E+00
B.00BE+00D



3. Mass energy Absorption Coefficient
Table6-1

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

eneray for standard tissue and tissue substitute material

Mel)

1.00PE-02
1.500E-03
2., 000E-23
3. 000E-023
4.000E-03
5.000E-03
6.0A0E-03
B.0DOE-03
1.000E-02
1.500E-02

2. 000E-B2
3, 000E-02
4.000E-02
5.000E-B2
5. 0P0E-0Z
82.000E-02
1. A00E-01
1.500E-21
2. 000E-01
3. AB0E-A1

4. BO0E-P1
5. 000E-21
6.000E-01
8. 000E-a1
1. 00RE+0R
1.250E+00
1. 500E+00
2,000E+00
3. 000E+0R
4. DOOE+DR

5. 0POE+00
6. 000E+00
8, 000E+20
1.000E+D1
1. 500E+01
2. 000E+01

Adipose

2.623E+02
8.602E+02
3.786E+02
.1 7BE+@2
L982E+01
931E+01
CA4BE+DL
J915E+00
SER4E+Q0
ARLIE-DL

0 Moo= e

-251E-01
493E-02
.5T74E-@2
@B5E-02
«S6BE-02
+35BE-02
A33E-02
«7137E-B2
. 958E-02
v 194E-02

N & W W

w Ml

EBEE-Q2
. 303E-02
289E-02
.211E-02
1D7E-02
L9TRE-02
L83BE-02
BASE-@2
275E-02
.A8E-@2

-

Mmoo W o W

1.B91E-(2
1.773E-02
1.612E-02
1.508E-02
1.364E-02
1.292E-02

Brast

2, 255E+03
1.@85E+@3
4,82SE+02
1.533E+@2
6. 540E+D1
3.341E+01
1., 91BE+@1
7.897E+00
3.93BE+00
1.094E+00

4. 394E-01
1. 260E-01
5,791E-02
3.666E-02
2., 880E-02
2.470E-02
2.478E-02
2. 735E-82
2.945E-02
3.173E-02

3. 26RE-02
3.280E-02
3. 266E-B2

3.188E-02

3, A86E-02
2. 945E-82
2,818E-02
2,592E-R2
2.264E-B2
2. B45E-02

1.891E-B2
1 V79E~-RE
1.627E-02
1. 530E-02
1.387E-p2
1.332E-02

Lung

3., 792E+G3
1.280E+03
5, 727E+G2
1.870E+D2
8.180E+01
4.210E+D1
2.430E+01
1.01RE+@1
5. 0EEE+DD
1. 422E+Q20

5.739E-01
1.,635E-01
7.285E-02
4.,393E-02
3.281E-02
2.625E-02
2.549E-02
2.748E-02
2.945E-02
3.167E-@2

3.252E-02
3.272E-82
3. 257E-07
3.180E-02
3.077E-02
2,940E-02
2.810E-02
2.586E-02
2. 262E-02
2.048E-02

1.888E-02
1.790E~-02
1.645E-02
1.353E-02
1.430E-02
1.372E-22

Musecle

3.708E+03
1.2AT7E+B3
5. 5374E+02
1.796E+02
7.992E+@1
4.115E+01
2.377E+01
9.885E+A@
4.963E+00
1.39BE+Q0@

5.637E-01
1.608E-01
7.180E-02
4.348BE-02
3.257E-082
2,615E-07
2.543E-02
2.745E-82
2.943E-02
3. 164E-02

3., 248E-02
3. 268E-02
3.254E-02
3., 177E-02
3.075E-02
2.938E-02
2, BRBE-B2
2,583E-02
2.2ENE-22
2. D45E-02

1.,BBEE-02
1,787E-82
1.641E-B2
1.54BE-02
1.,424E-B2
1.365E-02

Cortical b

3.772E+03
1.281E+03
5. BABE+BZ
2.897E+02
1.303E+02
1.757E+02
1.B86E+02
4.,988E+01
2.680E+01
8.3B4E+00

2. 598E+00
1.068E+00
4.,502E-01
2.,333E-601
1.398E-01
b.BBEE-BZ2
4,580E-02
3. 181E-02
3.002E-02
3. 032E-02

3., 069E-02
3.073E-02
2. 052E-02
2.973E-02
2.BT4E-02
2,743E-82
2.623E-02
2.420E-02
2.145E-02
1975602

1.863E-D2
1.787E-02
1.683E-02
1.641E-02
1.581E-02
1.560E-02



Table6-2

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

Mel

1.200E-B3
1.500E-03
2. 000E-03
3.000E-03
4,000E-03
5.000E-03
6. APBE-D3
8.000E-03
1. PORE-0Z
1.500E-02

2. 000E-02
2. 000E-02
4., PRRE-BZ
5.000E-02
&, . DOOE-BZ2
B, 000E-B2
1. PRRE-01
1.500E-01
2. 00RNE-01
3.000E-B1

4, 000E-01
5.000E-01
B.BOPE-B1
2.000E-01
1. OODE+AD
1. 250E+00
1.5G0E+00
2. 000E+0D
3. 0RRE+OD
4. DODE+DO

5, DOPE+DR
5., ORAE+20
8. 0ORE+00
1.000E+01
1.500E+01
2. DDRE+D1

Compact b

3.435E+03
1.164E+83
5.233E+02
2.353E+02
1.048E+02
1.248E+402
7.667E+01
3.495E+01
1.BB3E+R1
5.805E+00

2. 483E+00
7.367E-01
2.121E-01
1.641E-B1
1.008E-01
5.343E-02
3.851E-02
3.036E-082
2.894E-02
23.M85E-02

3.150E~-0@2
3.158E-02
3, 140E-02
3. 062E-A2
2.961E-02
2.829E-02
2.783E-02
2.491E-02
2.195E-02
2.005E-02

1.877E-02
1.787E-02
1.670E-02
1.601E-R2
1.512E-02
1.47T4E-02

Gkin

3.562E+03
1., 19BE+@3
5.344E+02
1. 726E+02
7.462E+01
829E+a1
20BE+@1
131E+00
.568E+00
.278E+00

= & WD W

146E-01
LABSE-Q1
«621E-@22
. DBRE-02
. Q8BE-0Z2
S548E-02
.SDBE-02
» 132E-02
L834E-02
157E-02

W ndws O e

PA3E-02
263E-02
E4BE-02
AT7IE-B2
. 06IE-P2
. 932E-02
BO3E-02
578E-02
. 254E-02
.D35E-02

o W wie w

 BBSE-BZ2
TT9E-B2
b32E-02
.539E-02
A13E-02
1.,352E-@2

— = s e

Water

4, BE4E+D3
1.372E+83
6. 151E+02
1.916E+B2
B.189E+01
4, 187E+@1
2. 405E+i1
9,5911E+00
4.943E4+00
1. 373E+00

5,502E-01
1.556E~-01
6,946E-02
4.223E-02
3. 190E-02
2,587E-02
2. 546E-02
2.764E-02
2,967E-02
2. 193E-02

3.279e-@2
3.298E-02
3. 284E-02
3. 206E-02
3. 103E-02
2.865E-02
2.834E-02
2.608E-02
2.2B2E-02
2.066E-02

1.,8916E-22
1.807E-02

.1.661E-02

1.569E-02
1.445E-02
1.38BE-02

Touah water

2.6R5E+B3
8.495E+02
3. 735E+R2
1.183E+02
5.M28E+01
3. 63BE+AL
2. 151E+21
9.295E+008
4., 797E+00
1.414E+00

5.89BE-01
1,746E-01
7.B891E-82
4, 735E-02
3, 482E-02
2.683E-02
2. 564E-02
2, 7T15e-02
2., 897E-02
3.110E-02

3. 182E-02
Fe2ilE=a2
3. 186E-02
3.115E-22
3.018E-02
2. 885E-02
2. 757E-02
2.535E-02
2. 214E-02
1.9949E-02

1. 848BE-02
1. 737E-02
1.586E-02
1. 490E-02
1.357E-02
1.291E-02

Solid water

2.589E+03
B.434E+D2
2. 7ATE+D2
1.145E+82
4,B43E+01
3.559E+01
LAR4E4D1L
L DBEE4+DD
.E8TE+0DD
. AH2E+00D

na

- bW

. 758E-01
JID7E-01
. T32E-BZ2
BEBE-02
437E-02
.B74E-0E2
+B53E-82
LT1RE-B2
.BO4E-02
1BBE-B2

NI MO @ =3 = [N

w 1 na

«188E-02
. 208E-02
«193E-02
116E-B2
.D16E-BZ
.B82E-02
« 7OBE-02
533E-82
JE2ITIE-RZ
896E-082

=N ny WL Ww W w

BA4GE-02
7134E-02
SH3E-B2
A8TE-B2
. 354E-02
.2BBE-802

(S SPUEEE S = S =



Table6-3

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

Mel)

1,.00RE-23
1.50BE-23
2, BA0E-R3
3.000E-03
4, P0RE-03
5,.000E-03
6. ARRE-03
a,.000E-03
1. 0eRE~-02
1.500E-02

2. 00pE-02
3.000E-22
4, 000E-02
5.000E-22
6.000E-02
8.000E-22
1. 2RBE-B]
1.500E-a1
2. 000E-01
3.000E-01

4, 000E-01
5.000E-01
6.000E-01
B.RB0E-D1
1. 0BRE+00
1.250E+00
1. 500E+00
2, DARE+AD
2, D00E+0D
4., DOAE+0D

5, 0RRE+00
6. DABE+DR
B.DOBRE+0O
1.000E+D1
1. 500E+@1
2. 0B0E+91

White water

2.105E+03
5.6586E+02
2. 901E+02
B.672E+D1
3.620E+01
2.404E+01
1.,41BE+B1
B.@77E+DO
3. 125E+00
3, 193E-01

3.841E-01
1.165E-@1
5.543E-02
3:576E-02
2.830E-02
2.427E-08
2. 426E-02
2.664E-02
2.865E-02
3.0BBE-02

3.170E-02
3.188E-02
3.175E-62
3.099E-02
2.993E-02
2.867E-02
2. 740E-02
2.91BE-@2
2. 195E-02
1.977E-B2

1.824E-02
1.7083E-02
1.553E~02
1. 453E-02
1.312E-B2
1.241E-02

Plastic wat

2.657E+03
8.728E+02
3.872E+02
1.310E+22
5.660E+01
E.G87E+01
4.083E+B1
1.848E+01
49, B835E+00
3. 053E+00

1. 306E+20
3.910E-B1
1.697E-81
9. 328E-02
6. 104E-02
3,774E-02
i 112E~82
2.886E-B2
2. 98B3E-B2
3.154E-02

3.,227E-02
3. 243E-02
3. RR6E-02
2, 147E-082
3., D4EE-D2
2,910E-02
2,781E-02
2.55RE-02
2.238E-02
2. 026E-02

1.B79E-P2
1.771E-B2
1.626E-02
1.534E-02
1. 409E-02
1.347E-02

Mix-DP

2.052E+03
7.975E+02
3.54BE+D2
1.087E+02
4.6B1E+@1
3.082E+01
1.B36E+01
7.943E+00
4. 109E+00
1.218E+00

5.101E-01
1.531E-01
T.@77E-B2
4.375E-02
3.317E-0Z2
2.6B2E-02
2.B6RYE-0F
2.808BE-02
3.0DBE-02
3. 233E-02

3.320E-02
3.340E-02
3.325E-02
d.245E-02
3.14RE-02
3.002E-@2
2.868E-02
2.636E-07
2.297E-02
2.06RE-DZ2

1.906E-02

-1.,786E-02

1.621E-02
1.514E-02
1.364E-02
1.287E-02

Mix—-R

2. 003E+03
6.,635E+02
2.B88E+BZ2
1.133E+02
4.918E+@1
2.550E+81
1.4B1E+001
6.214E+00
3. 920E+00
1.233E+00

5, 362E-01
1.678E-81
7.855E-02
4,810E-82
3.571E-02
2. 768E-02
2.625E-02
2.764E-02
2., 944E-02
3.156E-02

3. 239E-02
3. 258BE-02
3. 242E-02
3.164E-02
3. 062E-02
2.927E-02
2. 797E-02
2.571E-02
2.241E-02
2.01BE-D2

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

Musela(452)

2, 558E+03
8.328E+02
3.658E+02
1.129E+82
4., 777E+D L
3. 538E+01
2.093E+01
9,047E+00
4.670E+00
1.378E+00

5.747E-01
1.705E-01
7.731E-22
4.659E-02
3.441E-02
2.680E-02
2. 560E-02
2.718E-@2
2. 902E-02
3.115E-@2

3. 198E-22
3.217E-22
3.202E-02
3.125E-82
3. 024E-02
2.891E-02
2. 763E-02
2. 540E-02
2.217E-82
2.001E-02

1.B50E-07
1.73BE-02
1,S8BE-BZ2
1.489E-02
1.355E-082
1.288E-02



Table6-4

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

Mel

1. 000E-03
1.500E-03
2. 000E-03
3.000E-03
4. 00RE-03
5. 000E-03
b.00DE-0B3
8.0PRE-B3
1.000E-02
1.500E-02

2. 0PRE-02
3.000E-02
4. 0B0E-02
5.0BRE-02
6. 000E-0Z
8.000E-02
1.000E-01
1.500E-01
2. 00PE-01
3.000E-01

4.000E-01
5.000E-B1
6. 000E-B1
2.000E-01
1.000E+D0
1.250E+00
1.500E+00
2. 000E+0a
3.000E+00
4, 000E+00

5.00PE+00
6. 00RE+@D
8, 000E+00
1. 000E+01
1.500E+01
2. 000E+D1

Tough b(103) Tough b(204) Touah b{303) Hard bone

3.481E+03
1.181E+03
5.335E+02
2.699E+02
1.216E+02
1.731E+02
1.071E+@2
4.934E+01
2.655E+01
8.325E+00

3.579E+00
1.065E+00
4.488E-01
2.327E-01
1.386E-01
6.883E-02
4.583E-02
3.187E-02
3.009E-02
3.039E-02

3.077E-02
3.081E-B2
3.060E-02
2.981E-02
2.882E-02
2.752E-@2
2.B30E-02
2.426E-02
2.14BE-02
1.975E-02

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

3, 172E+03
1.062E+@3
4.758E+02
2.187E+02
9, 749E+@1
1.248E+02
7.684E4+01
3.516E+01
1.884E+01
5, 875E+00

2.518BE+0Q
7.487E-@1
3.174E-01
1.668E-01
1.B23E-01
5.391E-02
3.862E-02
3.015E-R2
2. 9B5E-0Z2
3. 058E-02

3.113E-02
3.122E-02
3.1@3E-02
3., 025E-02
2.925E-07
2.704E-02
2. 671E-02
2. 4B1E-02
2. 168E-D2
1.981E-02

1.8B54E-02
1.,764E-0A2
1.649E-02
1.580E-A2
1,492E-02
L. 453E-02

2.76DE+03
9.074E+02
4.016E+02
1,476E+02
6. 40BE+DL
6.313E+01
3.827E+01
1.713E+01
9,P54E+00
2.767E+00

1.175E+00
3.488BE-01
1.513E-01
8,359E-02
5.527E-02
3.507E-B2
2,952E-02
2.795E-02
2.810E-B2
3.0B6E-02

3.159E-02
3. 175E-02
3. 159E-02
3.082E-02
2.982E-02
2.860E-02
2. 723E-072
2.506E-02
2.194E-02
1.988E-02

1.845E-02
L.741E-02
1.601E-02
1.514E-82
1.395E-02
1.338E-02

3. 758E+03
1.272E+03
5.748E+02
1.828E+02
7.957E+A1
1.6893E+Q2
1.053E+02
4,889E+01
2. 644E+01
8.354E+00

2.608E+00
1.079E+09
4.561E-01
2.365E-01
1.421E-01
6. 8996E-02
4,B40E-02
3.201E-02
2.011E-0Z
3.035E-02

3.071E-02
3.074E-02
3,853E-02
2.974E-02
2. B75E-B2
2. 746E~-02
2. 624E-02
2. 420E-02
2.142E-02
1.968E-02

1, 354E-(2
1.775E-02
1.676E-02
1.62RE-02
1.553E-02
1.527E-02

Inner bone

2. 403E+03
7.827E+02
3. 448E402
2. 779E+02
1.295E+02
7.B5TE+D1
4. 255E+01
1.BEOE+O1
S.B50E+00
2. 96BE+00

1.247E+00
3,656E-01
1.571E-01
B.610E-02
5.654E-02
3.553E-02
2.8975E-02
2.8B11E-02
2,822E-02
3.098E-02

3.171E-02
3.187E-02
3.,171E-02
3.094E-22
2.993E-02
2.861E-02
2.734E-02
2.515E-02
2. 203E-02
1,897E-02

1,854E-02
1.750E-02
1.611E-02
1.524E-02
1. 406E-02
1.348E-02



Table6-5

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

Mel)

1.000E-03
1.5@0E-03
2. 000E-03
3. 000E-B3
PORE-B3
.@BBE-03
.ABBE-B3
OPRE-03
L DARE-DZ2
SORE-02

= = 0 m U &~

. BORE-0E
 PRRE-02
AOBE-BZ2
BORE-22
. DODE-BZ
ARRE-R2
. DOBE~-DL
SERE-81
. DORE-B1
.PROE-B1

W= +=oBdsn

. DORE-B1
. OORE-01
. QRDE~B1
.BPRE-B1
DEAE+OQ
250E+00
SOAE+AO
HADE+NRD
. QPOE+OQ
DOBE+OD

o &

o == m o

oL

POBE+DD
. AORE+RO
BPARGE+DA
BORE+®1
ORRE+A]
QORE+AL

M) = = m M h

Touagh lunag

2.43EE+G3
7.857E+82
4.851E+@2
1.713E+@2
7.534E+01
3,.928E+@A1
2.300E+01
9,726E+Q00
4,942E+00
1.418E+00

5.B0O5E-01
1.882E-01
7.539E-82
4.529E-82
3.355E-02
2.639E-@2
2.539E-02
2.714E-02
2.904E-02
3.120E-02

3.203E-02
3.282E-02
3.208E-02
3. 13TE-02
3,029E-02
2.886E-02
2.767E-02
2.545E-02
2.224E-02
2.011E-02

1.861E-02
Y foRE=02
1.604E-02
1.511E-072
1.382E-02
1.320E-02

Lung(455)

2.528E+03
B.224E+D2
3.611E+02
1. 112E+02
4.702E4+D1
3.581E+01
2.122E+@1
9, 157E+00
4. 757E+00
L. 408E+0@

5. 883E-01
1.74BE-01
7. 915E-072
4,755E-02
3.49BE-02
2. 706E-R2
2.575E-02
2. 726E-0B2
2. 909E-02
3.122E-02

3. 204E-0F
3.223E-02
3.208E-02
3.131E-02
3. 030E-B2
2.B96E-02
2.76BE-02
2.545E-02
2,221E-02
2.Da5E-02

1.853E-82
1.740E-02
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+@1
1.375E+01
5.612E+00
2. 779E+00
7.654E-01

3.0B7E-B1
8.964E-02
4,340E-02
2.945E-02
2.465E-02
2.2739E-02
2.358E-02
2.658E-02
2.874E-02
3.103E-02

3. 189E-02
3.210E-02
3.185E-02
3.118E-02
3,019E-02
2.885E-02
2.758E-02
2.535E~02
2.211E-02
1.983E-02

1.8B4RE-0Z2
1.7287E-02
1.573E-02
1.474E-02
1.336E-02
1.267E-02

Breast(454)

2.494E+03
8. 090E+02
3.545E+02
1.09ZE+62
4. B07E+01
2. 786E+01
1.618E+21
6. 8RZE+00
3., 443E+00
5. 845E-01

4, B36E-B1
1,192E-81
5.591E-@2
3.584E-02
2.833E-02
2.436E-02
2. 442E-02
2, 630E-02
2. 8B35E-02
3.119E-82

3.204E-B2
3.224E-02
3.210E-02
3.133E-02
2. Q32E-02
2.898E-02
2.770E-02
2.546E-02
2.221E-82
2.003E-02

1.849E-02
1.735E-02
1.581E-02
1.4B2E-02
1.343E-02
1.274E-02

Polystyrene

2.03%9E+03
6.450E+02
2. TR3E+02
B.271E+01
3.436E+01
1.722E+01
8. 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-0Z2
2, 160E-02
2.295E-02
2.632E-02
2.856E-02
3.088E-02

d.175E-602
3. 196E-02
3. 182E-0B2
3., 106E-02
3. 0REE-DZ
2.873E-02
2., 746E-02
2.523E-02
2. 198E-02
1.979E-02

1.823E-02
1.707E-02
1.549E-02
1.447E-02
1,303E-02
1.230E-02



Table6-6
Mel

1.000E-A3
1.500E-02
2. BOBE-B2
3.000E-03
4, P0OPE-D3
5.000E-03
6.G0RE-03
8.000E-23
1.000E-02
1.500E-02

Z2.000E-02
2. 00DE-02
4.000E-02
5.00RE-DZ
6. 0ORE-BZ
8.000E-D2
1. 000E-@1
1.500E-01
2. 000E-R1
3. 000E-01

4, 00BE-01
5.000E-01
6. 000E-01
8.,000E-01
1.000E+00
1. 250E+00
1. 500E+00
2.000E+20
3. 00RE+0B
4. DORE+DD

5.000E+00
&, ODDE+RD
2.000E+00
1.000E+01
1.500E+01
2. 000E+@a1

) M MW ée bW

FMMA

O Wm~aome~ &= Wwn

- Www W W

[ T T =

. T8BE+03
133E+02
PEIE+D2
22BE+R2
IB1E+@
B2T7E+@1
49BE+01
LA11Z2E+BG
. RDECE+RG

322E-01

328E-01

JB44AE-BZ2
. B59BE-0Z
LRETE-BZ2
. 529E-02
. 302E-02
. 36BE-02
.65BE-02

.B72E-02

. 100E-02

- 185E-02
. 206E-02
.191E-02
115E-B2
.DISE-02

BRZE-@2

T54E-02

.532E-02

210E-02

.994E-02

B4A3E-02
.T31E-02

SV9E-02

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

Polvethvlene Polvamide(B)

1,BS3E+03
5,98BE+02
2. 584E+02
7.6877E+01
3.189E+01
1.598E+01
8.02BE+00
3.634E+00
1.781E+00
4.834E-01

1.936E-01
5.931E-07
3.195E-02
2. 442E-02
2.235E-02
2.264E-02
2. 422E-@2
2.789E-02
3.028E-02
2.276E-02

3.368E-02
3.390E-02
3, 375E-02
3,295E-02
3.189E-02
3, B48E-02
2.914E-02
2.676E-02
2.327E-02
2.090E-02

1,920E-02
1.,794E-02
1.618E-02
1.5@05E-02
1,341E-02
1.257E-02

2, 464E+03
7.875E+02
3.489E+02
1.055E+02
4.430E+01
2.237E+D1
1.272E+01
5., 168E+00
2, 550E+00
6.,981E-01

2.791E-01
8. 200E-02
4, B46E-0F
2. 814E-02
2. 404E-02
2,275E-82
2,375E-02
2.692E-62
2,914E-02
3.148E-B2

3.236E-02
3.257E-82
3,242E-02
3.165E-02
3.063E-02
2.92BE-B2
2, 79BE-0Z2
2.572E-02
2.242E-02
2.020E-02

1.863E-02

1. 747E-02

1.58BE-0Z
1.486E-02
1.343E-D2
12 7eE=02

0. 0PRE+RD
0. 0ODE+RD
B.000E+00
0. 000E+00
0.000E+ER
0. DBOE+0Q
. ORDE+AG
0. 000E+00
0.000E+OB
0. 000E+@0

@.000E+00
@, 0BRE+RA
0. PARE+RO
0.0ODE+RG
®.ARRE+RO
0. DRDE+AB
@.PRRE+RD
0. 0RDE+DA
0. 0RDE+RO
0. 0A0E+DD

0. A0DE+RO
D.2OPE+OR
@, P00E+DO
0, ABRE+OR
0. 0BRE+O@
0. AODE+DD
0. 00E+0Q
n.BADE+AO
0. A0RE+0D
0. A0RE+00

?.000E+00
?.DOBE+DB
@.000E+00
. 00BE+00
@.0BE+B0
?.000E+2D

?.00RE+2D
0.000E+00
0.200E+00
0.200E+00
0. 0DPE+DG
B.000E+DD
0. BROE+BO
@.000E+DE
0. 000E+00
D.000E+00

. DORE+DO
?.000E+00
B.PORE+DG
B.000E+DA
@.00RE+QO
@B, NAOE+DE
@ OOPE+OO
D, 00OE+00
@ .000E+D0
0. 0R0E+20

0. 00PE+OD
@.0PRE+RO
@, 00E+O0
0. 0R0E+DD
@, DO0E+OD
0. O0OE+RD
B.O0PQE+DO
0. 0RE+RO
@, PORELTRO
0, QBAE+DO

@.000E+DD
D.POE+OQ
0. OORE+OGO
B, AORE+OR
B.ADDE+ARA
@.DA0E+0D



4. Restricted and Unrestricted Stopping Power

1)  Restricted stopping power

e _0.153536 Z . 2(T +2p)(T - HA 2
‘—)-L(T,A) S [In Izu -1-PB
T A . oF Al o

+ = + {5;-2- +(T1__+1)IH(I_T}/(F+ 1) -3]
2) Density effect correction

6=0 X<X,

0 =4.6052X +C+a( X1 -X )m X0<X<X1

0 =4.6052X +C X >X1
when

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

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 4E2-1.3877x10 B
+4.2730x10 9E*- 4.9342x10 12



Table7-1

ENERGY
Meal

010
@15
. 020
.030
.40
. B59
060
@70
080
090

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

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
40.000
50.000
60.000
70.000
80 . 000
90.000

100. 000
150. 000
200. 000
300. 000
406.000
500. 009
600.000
700,000
800 . 000
900.000

1000.0200

RESTRICTED AND

1 keV

LBEBE+Q]
C436E+O1
12BE+@1
LQ31E+00Q
. 30B6E+00Q
L 326E+00
.6E6E100
. 120E+DQ
. T36E+00
< 436E+00

E-NIE -1 o v s B &

[<5 RS}

193E+00
-4BRE+DQ
@9 1E+Q0D
. T29E4+00
. 5E56E+00
. 459E+00
. 392E+00
. J46E+D0
314E+00
L 290E+00

Ll i e e et el B ® B O 5 1

L 273E+00
.227E+DD
211E+00
202E+00
. 202E+00
204E+00
207E+20
.210E+D0
1.214E+00
1. 217E+00

UL S S S S Co e

.219E+00
.22BE+00
«234E4+00
24 1E+0D
. 245E+00
L 24TE+Q0
.251E+Q0
L251E+00
LE51E+DD
.251E+00

e = s b e e

.E251E+00
E51E+00
C2D1E+BO
.251E+0@
L251E+00
C201E+00
LE51E+00
.251E+00
2B 1E+00
.251E+00

e S S N S R G P Gy

.251E+00

5

We U@~ W=~

= = = = e = DU TU

i oy Fuy My Ey G S

ADIRPOSE TISSUE

UNRESTRICTED STOPPING POWER (MeV*cmex2/g)
188 keV

keV

. 325E+01
.G43E+01
- 2B9E+01
- 201E+00
277E+00
- @82E+00
. 288E+00

TASE+00

. 264E+00
»O18E+00

639E+00
T96E+00

. 372E+00
. 955E4+00

TS5E+00

.642E+00
- SE5E+00
.S513E+00

476E+00

. 44BE+00

427E+00

«374E+00
. J04E+00
< 342E+00
341E+00
< 342E+00
+345E+00
- 34BE+00
. 352E+00
. 355E+00

. 357E+00
. J66E+DD
«371E+00

378E-+00

. 382E+00
< 3B4E+DO

3B9E+00

. 385E+DD

389E+00
389E+00

. 3B9E+00
. 389E+00
. 3B9E400
. 38BE+00
. 38BE+00
. 3BBE+00
. 3BBE+00
. 388E+00
. 38BE+00
. 3BBE+DQ

» 3BBE+00

R e S o ol o

10 keV

2.325E+01
-693E+01
< 393E+01
.63SE+00
.629E+00
»392E+00
.DS1E+00
J941E+00
LA4TBE+OD
. 115E+00

Ap U@~ W— —

.BE23E+00
CO36E+00
. 400E+00
CB51E+20
. B40E+00
CTELIEHOD
L B40E+0D
. SB5E+@D
L 545E400
.51B6E+Q0D

e e 5 % 2 S

ADAE+DD
437E4+0D
L4 16GE4+0D
AD3E+DO
JADIE+DD
CADZE+00
LA4D5E+00
A4DBE+DO
J411E+00
VA414E+00

O T T =

CALBE+O0
CA4E2S5E+O0
CA31E+Q0
L43TE+OD
CA41E+Q0
LA44E400
448E+00
A4BE+DD
L448E+00
L 448E+0Q

1.448E+00
1. 448E+00
1.448E+00
1. 44BE+Q0Q
1.44BE+00
1.448E+00
1.448E4100
1.44BE+00
1.448BE+00Q
1.44BE+00

1.448E+00

e o R S i e i S e e e e e — = = = = [0 T Mg G B B =] W =Ty

e oS e Coy e S

—

< 325E+01
.6I3E+01
L 353E+01
.B97E+20
-965E+00
LT58E+00
.929E+00
VI24E+D0
B6ZE+00
LA498E+00

2O4E+D0
. ID4E+00
. B4BE+00
. J46E+D0
- 107E+00
J971E+00
HT79E+00
.B16E+00D
JTTDE+QD
. 7ATE+DD

LT11E+00
(B45E+00
.620E+00
. BO3E+00
.599E+00
.BOVE+0D
.602E+0D
BOSE+00
.6OBE+00
B11E+00

.613E+00
\622E4+00
627E+00
(BI4E+0D
. B3BE+00
. B4DE+DD
L B44E+00
B4 4E+DD
L B44E+D0
.B44E+00

644E+D0
B44E+00
.BA4E+00
CB44E+DD
. B44E+00
CB44E+D0
L 644E+00
B44E+00
L 644E+00
.644E+00

B44E+00

Infini.

MmN - s e T e e i, o = T = B N @ =] W o=

[ut IS S WA S I b A S A B S I a8 St

rnJ

. 325E+01
LB93E+D1
CAB3E+O L
.BETE+OD
- 9BSE+00
L TSEE+DO
L 929E+00
C324E+00
-8B62E+B0
C498E+00

L 204E4+D0
. 304E+00Q
. B4BE+D0O
. 399E+00
. 187E+D0
CBTOE+DD
<993E+00
. 943E+00
- 909E+00
- 885E+00

. BGOE+0B
»B3TE+QD
.B3BE+DR
.B5BE+00
.BBLE+QO
.9RZE+DO
.921E+00
.938BE+00
. 953E+00
- 966E+00

L 97BE+DQ

. @23E+00

.D54E+DD
.D96E+00
- 125E+00

CLATESGD

1B7E+D0
. 18RE+00
< 191E+D0
202E+00

2LLE+00
. 245E+00
L2TOE+D0

CIOGE00

. 329E+00

349E+00

. 364E4+00
LATTE+00
. 3BSE+00
. 399E+00

- 40BE+D@



Table7-2

ENERGY
Mel

.@10
@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

12.000
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

BREAST

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

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+D0
1.215E+00
1.221E+00
1.228E+00
1.232E+00
1.234E+00
1.238BE+00
1.238E+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

5 kel

2.2874E+01
1.608E+01L
1.263E+01
9.018E+00
7.135E+00
5.975E+00
5. 187E+00

4.616E+00

4. 184E+00
3.845E+00

3.572E+0@
2.745E+00
2. 329E+00
1.920E+00
1.724E+00
1.614E+00
1.540E+00
1.4B9E+00
1.453E+00
1.426E+00

1.406E+00
1.355E+00
1.337E+00
1.326E+00
1.325E+00
1.327E+00
1.331E+00
1.334E+00
1.337E+00
1.340E+00

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

1.375E+00
1. 375E+00
1.375E+00
1.375E+00
1.375E+00
1.375E+00
1. 375E+00
1.375E+00
1.375E+00
1.375E+00

1.375E+060

10 keV

2.274E+01
1.658E+@1
1.326E+@1
9.448E+00
T.4B4AE4+00
6.272E+00
5.448E+00
4.850E+00
4. 396E+00
4. Q40E-+00

3. 754E+00
2. 884E+00
2. 447E+00
2.016E+00
1.802E+00
1.692E+00
1.614E+00
1.560E+00
1.522E+00
1.,494E+0@0

1.473E+00
1.418E+00
1.398E+00
1.386E+00
1.3B5E+00
1.387E+00
1.390E+00
1.393E+00
1.396E+@0
1.399E+00

1.402E+00
1.411E+00
1. 416E+00
1.423E+00
1.427E+00
1.429E+00
1.434E400
1. 433E+00
1.433E+00
1.433E+00

1.433E+00
1.433E+00
1.433E-+00
1.433E-+00
1.433E+00
1.433E+00
1.433E400
1.433E+00
1.433E+00
1.433E+@0

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. 4Z1E+00

4.132E+00@
3.250E+00
2. 802E+00
2.309E+00
2.074E+00
1.941E+00
1.851E+00
1.790E+00
1.746E+00
1.713E+00

1.6B9E+00
1.625E+D00
1.600E+0@
1.585E+00
1.582E+00Q
1.583E+00
1.5BGE+00
1.589E+00
1.592E+00
1.595E+00

1.587E+00
1.606E+0Q
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

Infini.

2.274E+01
. B58E+DL
. 326E+01
L TRSE+00
.BLIBE+0O
LBIGE+OQ
B24E400
231E+00
. 7T78E+Q0
LAZIE+DD

& B U UG WD

+132E+00
L 250E+00
. BRZE+0D
L 36PE+00
. 154E+0D
.B39E+0D
- 9B65E+00
.916E+00
883E+00
BB1E+0D

now &

= = = — g

845E+00
.B1GE+Q0
BLTEHQD
.B39E+00
. BE2E+00Q
.BB4E+00D
.803E+00
920E+00
935E+00
.948E+00

b e e b s e e e

LO9GRE+DR
.DOSE+0O
. Q3BE+DD
.B7BE+00
1QTEHDD
L 128E+00
. 148E4+00
161E+0D
173E+00
1B3E+DO

MmN -

. 192E+00
.226E+0D
L 251E+00
. 285E+00
< 310E+QOO
< 329E+D0
+344E+00
.357E+00
. 363E+00
2.379E+00

mmaamupmmunNng

2.368E+00



Table7-3

ENERGY

Mel

010

B1s
02e
030
D40
050
060

@70
. 280
ksl

100
150
. 200
.300
. 400
500

600

L7000
.BOO
. 9500

O O=-] DUl & wWwhl—+—

10.

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

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

10089 .

Ll
500
000

aoa

- 000
000
. 000
000
000
Ll

200

- 098

000
lulul}
008
090
o]0
oo
aluli]
st}

Lafulu]
200
000
000
{d010]
lol]
000
ann
adot]
ulol]

woa

RESTRICTED AND

i

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

ey

943E+01

CAT7BE+OL
1

i
6.
S
4,
3.
3.
3.

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

QEOE+D0Q
374E+00
B20E+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
29BE+DO

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
J50E+00

350E-+0D

= = b e e e

LUNG

S kel

237E+01
.583E+01
ZA3E+D L
. BB2E+00
D30E+DO
. BBBE+DQ
112E+020
. DORE+DD
. 125E+80
V7T91E+0@

We U ~]D— —

. D22E+00
TO7E+QQ
. 298E+00
. B95E+00
. TOZE+00
S97E+0@
.537E+00
LA9T7E+D
. 470E+00
+451E+0D

= = = = = e = T U A

A3TE+Q0D
L A4D5E+00
. 399E+00
<403E+00
»ALIE+GO
- 418E+00
426E+00
432E+00
VA43BE+QG
CA443E+00

A4TELDD
A4GOE+DD
A4BTEHDD
A75E+00
LATOE+00
4BZE+Q0
486E+Q0
. 486E+D0D
.486E+0D
. 4B6E+00

B e e o ol

1.486E+00
1.486E+00
1.486E+00
I.486E+00
1.486E+00
1.486E-+00
1. 486E+D0
1. 486E+00
1. 486E+00
1. 486E+00

1.486E4+00

19 keV

.237E+01
.633E+01
. 30BE+Q1
L3LIE+00
. 378E+01D
1B4E+DQ
. 372E+20
TB3E+00
. 336E+00
. 9B6E+DQ

Waea U @-JW =~

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
491E+00
A9T7E+DQ
. BOZE+B0

I e e e e =

. SOEE+DD
.S519E+00
SZ6E+B@
L534E+00
.53BE+OD
. S40E+00
.544E+00
L D44E+DD
SA4E+B0
.S544E+00

e e e i it

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 SOy S

1.544E+00

100 keV

237E+01
-633E+01
. 306E+01
LB71E1-00
. T11E+00
.S547E+D0
L TA4BE+DQ
«163E+00
CTITE+DO
365E+00

B =2 o s RS B o T Y

. DEDE+OD
210E+00
. TESE+00
2B82E+00
< B50E+00
S22E+00
. BATE+00
. 797E+QQ
. T62E+00
. T36E+DO

e i o & 608 B % B N

T1BE+0OQ
JBT74E+00
. BEZE+00
.66 1E+00
.6BTE+00
BT4E+00
.GB1E+0@
BB8TE+0Q
.692E+00
. BOTE+OD

T T e e S

L TOLE+QQ
L T13E+00
. TE21E+00
L TERE+DO
. T33E+00
. T35E+00
. T39E400
< 7T39E+00
L T39E400
. T29E+00

[ S OGS S S S SR S

T39E+Q0
. 739E+00
CT39E+B0
L TI9E+D0
. TIBE+DD
L 7T3I9E+D0
 T39E+QD
1.739E+00
1.739E+06
1.739E+00

P e e

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. 7T48E+00
5.163E+00
4. 717E+00
4.365E+00

4.080E+00
3.210E+00
2. 768E+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
1.973E+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. 334E+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
020
030
040
. 050
. 060
@70
. 280
. 090

. 100
158
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 POWER (MeVxcmx*2/g)

1 keV

1. 945E+01
1.379E+01
1.082E+01
7. 729E+00
6. 121E+00
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+@0
1.505E+00
1. 412E+00
1.350E+00
1.307E+00
1.277E+@0
1.255E+00

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

1.198E+00
1.208E+00
1.213E-+00
1.220E+0@
1.224E400
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+400
1.231E+00
1.231E+00
1.231E+00

1.231E+00

)

vk
1.
1.
B.
7
5.
9.
4.
4.

3

3.
2.
2.
L

1.
1.
1

L.
1.
L.

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.P3BE+01
5B4E+01 1.634E+01
2A4E+GL 1.3076+01
887E+00 9.316E+00
PIBE+00 7.381E+00
BOLE+0O0 6.187E+00
1156400 5.37SE+00
S552E+00 4., 785E+00
1 26E+00 4.33BE+00
. T9ZE+00 3.987E+00
523E+00 3.704E+00
TOEE+00 2.B47E+00
299E+00 2.416E+00
89SE+00 1.990E+00
70PE+00 1.786E+00
S594E+00 1.672E+00
521E+00 1.595E+00
ATRE+00 1.543E+00
437E+00 1.5PBE+00
411E+00 1.478E+00
392E+00 1. 458E+00
343E+00 1. 40SE+00
325E+00 1. 3BBE+0R0
. 316E+00 1.376E+00
316E-+00 1.375E+00
318E+00 1.377E+00
322E+00 1.3B1E+00
325E+00 1.384E+00
329E+00 1.38BE+00
332E+00 1.390E+00
334E+00 1.393E+00
I44E+00 1. 40RE+00
345E+00 1.408E+00
356E+00 1.415E+00
260E+00 1.419E+00
362E+00 1.421E+00
36TE+00 1. 425E+00
3BTE+D0 1.425E+00
367E+00 1.425E+00
3ABTE+D0 1.425E+00
A67E+00 1.425E+00
36BE+00 1.425E4+00
366E+00 1.425E400
3I6GE+00 1. 425E+00
366E+00 1. 425E+00
36GE+00 1.425E400
266E+00 1. 4PSE+00
366E+D0 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+@1
9,575E+00
7. T14E+00
6. 549E+00
T49E+D0
. 1BSE+DG
T18E+00
. 366E+00

&

PB1E+00
.211E+B0
TTOE+OD
.2B2E+00
BERE+DO
.819E+00Q
.831E+00
TTIE+Q0
L T29E+00
LB97E+00

= = e = = UM

.E73E+D0
.611E+Q0
DBBE+0Q
.5T4E+0D
<ST72E+00
573E+00
.ST6E+DD
.579E+00
. SB3E+00
. DEBE+Q0

O e e e i

1.588E+00
1.597E+00
1.603E+00
1.609E+0Q
-B13E+00
.615E+00
-620E+00
.6E2OE+00
.GZOE+00
B20E+DD

e e e

«B19E+00
.619E+00
.619E+00
.619E+@0
-B19E+00
.619E+00
.B19E+QB
619E+00
.619E+00
.B19E+00Q

— e b b e = s e

-b13E+00

Infini.

.238E+01
B34E+DL
. 307E+D1
.HTBE-+00
T14E+0Q
L S49E+00
. TASE+DO
165E+00
T18E+00
. 366GE-+00

A po@-JWmO=— =M

.@B1E+DD
2LIE+00
. 7T70E+D0
335E+00
. 130E+20
018E+00
. 945E+00
.B37E+00D
.B66E+00
B44E+00Q

= == UMW =

.BE29E+QQ
.BO2E+00
804E+00
B26E+00
.BSQE+QQ
872E+00
.BY1E+00
3PBE+00
.B24E+00
.937E+D0

R M i S A S

949E+0D
L994E+00
B25E+0V
.DE7E+DQ
@95E+00
A 1TE+O0
. 137E+D0
< 150E+00
L1G1E+RO
ATIE+OO

(oS I o b R ® i B A S S

. 1B0E+20
215E+00
. 235E+00
.273E+00
29BE+A0
. 316E+00
2.332E+00
2.345E+00
2. 356E+00D
2.366E+00

Mg nnmm

2. 375E+00



Table7-5

ENERGY
Mel

010
015
020
B30
.DaAB
.50
.60
@70
080
. @908

100
150
200
L300
400
. 500
60D
TR0
L8O
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
29 . 000
30.000
40 . 000
50. 000
60.000
70.000
8n. 000
50,000

100.000
150.000
200.000
100.000
490. 000
500.000
600. 000
700.000
800. 000
900. 000

1060. 000

SKELELETON(CORTICAL )

RESTRICTED AND UNRESTRICTED STOPPING POWER (MelUscm*#*2/g)
1 kaV

[ S o o e i i e S 3 1 B 0 6 M2 g &~ @ 0 — —

L e e e e e

(P O U S I g S Ly

b

BETE+OL
C1BTE+GL
. 34QE+0D0Q
LB94E+00

313E+00
461E+00

. BBRE+00
.46 1E+00
. 143E+00
. B92E+00

JBO1E+00
LQT79E+00
TTIE+@Q
ABBE+DD
3R4E+D0
.243E+00
. 1B6E+DD
. 14BE+DQ
V121E+00

101E+00

J@BTE+DO
. BSPE+00
. Q39E+00
.P3BE+DN
. P3TELDO

D42E+D0

.@47E+00
. B52E+00

B57E+Q0

VOBLE+@0

- PEAE+DD
LDTVE+O0
.AB5E+00

B95E+20

ABLE+OB
1D4E+BO
. 1DEE+BO
L1O7E+D0
. 10BE+00
. 1DBE+D0

. 10BE+00
- 1@9E+00
»1Q9E+00
. 109E+00

109E+00

. 1BSE+D0
. 108E+00
. 109E+00

. 109E+00

. 109E+00

. 109E+00

5 kel

1.942E+0@1
1.375E+01
1.086E+01
T TTTE+DD

6. 166E+00

5.171E+00
4.494E4+00
4.004E+00
3.631E+00
3.339E+00

3, 104E+00
2.390E+0D
2.031E+00
1.677E+0D
1.508E+00
1.413E+00
1. 347E+00
1.303E+00
1.271E4+00
1.24BE+00

1.230E+00
1.186E+00
1.171E+00
1.165E+00
1.166E+00
1. 170E+00
1.175E+00
1.179E+00

1. 184E+00

1.18BE+00

1.192E+00
1.204E+00
1.212E+00
1.222E+00
1.228E+00
1.231E+00
1.233E+00
1.234E+00
1.235E+00
1.235E+20

1.235E+00
1.236E+0Q0
1.236E+00
1. 236E+B0
1.236E+00
1.236E+20
1.236E+00
1.236E+00
1.236E+00
1.236E+00

1.236E+00

10 keV

1.942E+01
1.425E+01
1.144E+01
8.173E+00
6.492E+00
5. 443E+00
4,738E+00
4.221E+00@
3.829E+00
3.521E+00

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

1.282E+00
1.245E+00
1.289E+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
1.283E+00
1.286E+@0
1.288E+00
1.289E+00
1.290E+00
1.250E+00

1.290E+00
1.281E+00
1.251E+00
1.291E+00
1.291E+00
1.291E+00
1.291E+00
1.291E+@0
1.291E+00
1.291E+00

1.291E+00@

100 keV

1.942E401
1.425E+01
1.144E+01L
8.422E+00
6.B03E+00
5.78BE+00
5.089E+00
4.577E+00
4. 185E+00
3.876E+00

3. 626E+00
2. 860E+00
2. AT2E+D0
2.039E+00
1.834E+00
1.717E+00
1.637E+00
1.583E+00
1.544E+00
1.515E+00

1.483E+00
1.437E+00
1. 417E+00
1.406E+00
1.406E+00
1.409E+00
1.413E+00
1.417E+00
1.422E+00
1.425E+00

1.429E+00
1.441E+00
1.449E+00
1.459E+00
1.465E+00
1.46BE+00
1.470E+00
1. 471E+00
1.472E+00
1. 472E+QD

1.472E4+00
1.473E+00
1.473E+00
1.473E+00
1.473E+00
1.473E+0D
1. 473E+00
1.473E+00
1.473E+00
1.473E+00D

1. 473E+00

Infint.

1.942E+01
1.425E+01
1. 144E401
8.422E+00
6. B03E+00
5.788E+00
5. 08B9E+D0O
4.577E+0@
4.185E+00
3.876E+00

3.626E+00
2. 860E+00
2.472E+00
2. 089E+00
1.908E+0Q
1.809E+00
1. 743E+00
1.701E+00
1.67ZE+00
1.652E+00

1.639E+00
1.616E+00
1.619E+00Q
1.642E+00
1.666E+DD
1.6H9E+0Q
1.708E+00
1.725E+00
1. 741E+00@
1.75SE+00

1.767E4+00
1.813E+00
1.845E+00
1.887E+00@
1.916E+00
1.937E+00
1.954E+00
1.967E+00
1.978E+00
1.5688E+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. 1B0E+00



Table7-6

ENERGY

Mel

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

100
<150
200
. 300

400

500
600
700
. B0Y
500

DO~ mas o

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

100@.

. D0
500
. 000
. 000

ufulo]

. 000
. 000

200

. 000
il

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

PR
000
000
don
000
000
oane
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
1.093E+00
1.102E+20
1.107E+00
1.111E+20
1.115E+00
1.115E+00

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

1.160E+00
1.160E+00
1.160E+00
1.160E+00
1.160E+00
1.160E+0D
1.16QE+00
1. 16RE+2@
1.160E+00
1.160E+00

1. 16@E+00

5

F ek et ek e e e e ft fa e b b s e e e e T v T SO S o I ok % ] WWESEMONme—=—n

I e e R S S

—_

SKELETON(COMPACT )

UNRESTRICTED STOPPING POWER (MeW=cmxs2/g)

keV

DTBE+DL
+473E+01
. 15BE+01
. 2B85E+00
+563E+00
. DORE+00
. TTBE+00
. 254E+00

B857E+00

.S46E+DD

. 295E400
. B35E+00

. 153E+00-

JIT7E+0D
. DOTE+00
- 495E+00
- 426E+00
< 3TYE+00
. 345E+00
«321E+00

. 30ZE+Q0
. 256E+00
s 239E+00
.231E+00
.231E+00
. 235E+00
. 238E+00
. 242E+00D
. 247E+Q0
. 25QE+00

L253E+00
.264E+00
L271E+00
.2BOE+00
. 2B4E+00

287E+00
2BBE+QO

. 289E+00

289E+00

.291E+00

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

291E+0@

L291E+00
L291E+00
<291E+00
.291E+00
C291E+00

C291E+00

10 keV

2.078E+01
1.521E+81
1.218E+01
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
1.447E4+00
1.412E+0@
1.385E+00

1.366E+00
1.316E+00
1.298E+00
1.2BBE+00
1.288E+00
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 ®— =T

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

L i i S £ 6 I S S

. 973E+00
-SL4E+Q0
AS2E+00
CA4T9E+00
L 4TBE+DO
ABOE+D0
AB4E+00Q
CABTE+QQ
CAG1E+00
-495E+09

| i

- 49BE+00
. O0BE+00
«G15E+00
.523E+00
S2BE+Q0
.531E+00
<D3ZE+O0
.533E+00
. 533E+00
. D35E+00

P e S e

1.535E+00
1.535E+2@
1.535E+00
1.535E+00
1.,535E+00
1.535E+00
1., 535E+00
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+00
2.607E+00
2.201E+00@
2. 009E+00
1.903E+00
1.834E+00
1.785E+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
1.891E+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+D0
2.234E+00
2. 245E400
2.255E+09

2.263E+00



Table7-7

ENERGY

Mel

'

@10
015

020
B30
040
Q50
D60
070
B8O
.90

100
L1580
. 200
. 300
400
101}
. 600
700
. 800
. 500

C®m-J@mU B W - -

10

20.
30.
4@,
50.
e0.
T@.
8o,
9@.

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

100@.

<000
. 000
.00
000

gl

000

00
k]

< PBo
.00

000
008

000
000
{]o]0]
lnlt
000
000
0o
julo]

P00
0an
200
ifult)
0oo
non
000
000
Boo
ofely

ko]

RESTRICTED AND

1 keV

. 94BE+01
. 38RE+G
.Q83E+01
. 734E+00
. 125E+Q0
L 134E+00
ABZE+RD
.975E+00
6RBE+0D0
.31BE+QQ

W UM -] = =

. PE3E+BD
3 T6E+D0
) BE1E+RO
.BETZE+00
+SR5E+00
A12E+00
. 349E+00
. 3BBE+DD
.27BE+00
L 254E+00

e e e el B N S A S |

237E+00
. 195E+00
1BLE+DB
L1T73E+R0
1 T74E+D0
1T77E+DB
.1 BRE+DD
. 1BAE+QO
. 1BBE+20
181E+00

PR G e | RIS e ST ST,

+193E-+00
.202E+00
. 20BE+QQ
.215E+00
.219E+00
W 221E+0®
.225E+00
225E+00
L225E+00
.225E-+08

T SONE TP TP (I S S

.22DE+20
.225E+00
. 225E+00
L 225E+00
225E+00
.225E+00
.225E+00
«225E+@0
. 225E+00
. 225E+00

e e e e

—

L 225E+00

P T S il i =

5]

(5 IS ) o R B B e A

b e = b= s e ) TU QO

for e e o i i i

O . e

—

SKIN

UNRESTRICTED STOPPING POWER (MeUscm**2/g)
10 keV

kel

L 240E+01
.585E+Q1
2A45E+01
.BASE+DD
@3ISE+DD

892E+00

. 115E+00
.S53E+00
. 127E+00
. 7T93E+00

523E+00

. TO8E+D@
. 299E+00
. BBBE+Q0
TOZE+DO
.594E+00
.520E+20
ATIEHRD

435E+00

.ABOE+QD

. 390E+Q0
. 34DE+OO
. 322E+20
312E+00
311E+00
L 314E+00
L 317E+00

320E+00

L 3EAEHED
. 32TE+00

329E+00@

.+ 338BE+00
L 344E+00

351E+00

 390E+00
. 39TE+0D
. 361E+00Q
. 361E+BO
V361LE+DD
.361E+00

. 361E+00
. 361E+00
L 361E+00
. 361E+00
.361E+Q0
L 3BLE+DO
. 36LE+0R
. 3B1E+00
L A61LE+DD
.JGLE+DO

»A61E4-00

O TV S CIPCLs S I I Wy s

=] W= =

L) & =

w

= e b b = s T TU

e C i S, Sy Ty T

PO A A o GG e S

—

L240E+01L
L634E+DL
. 307E+01
.318E+00

382E+00

. |BESE+QO
. 375E+00
. 7TH5E+Q0

33IBE+DA

. 9B7E+0@

. TRAE+00O
. 84TE+QO
«416E+00
. 950E+00
. THEE+QQ
L6T71E+D0O
. 594E+2D
L O41E+00O
. 504E+0O

ATBE+OD

456E+0Q
LAQ2E+DQ
. 3B3E+00

'

371E+00

. 370E+00

372E+00

- 376E+00
«379E+00@
. 382E+00
. JBHE+00

< JBBE+OO
. 397E+D0
- 4Q2E+D0
. 4BSE+Q0
4 13E-+00
CA15E+00
LA 19E+Q0
<A19E+00
C419E+00
L 419E+00

A 19E+00
+419E+00
A4 12E+00
L4 15E+Q0
.413E+00
. 419E+00
A 19E+00
<415E+00
A 19E+00
L 419E+00

c418E+00

100 keV

.240E4+01
LBI4E+DL
. 307E+01
.ST76E-+00
CTLAE+DO
LS49E+00
. TASE+DO
. 1BAE+DD
L 718E+00
. 36BE+0D

S ) o RS o B i B

.@81E+20
LZ210E+00
. TBEIE+00
CEB1E+00
. D50E+Q0
<91BE+020
.B30E+00
. TTOE+2D
. 726E400
.695E+00

— e = ) M A

LB7TOE+0D
.6OBE+QD
.SE4E+Q0
.SESE+0A0
56TE+00
.56BE+0Q
.S71E+00
STAEOD
. 277E+QD
JSB0E+00

S e S

. SBZE+@0
V99 1E+200
.597E+00
BO3E+0D
. 6O7E+0D
.B1OE+00
.B14E+G0D
L6LA4E+00
B14E+Q0
.514E+00

b b e e b e e b e

1.614E+DO
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+00
1.613E+600
1.613E+00
1.613E+00
1.613E+00

1.613E+00

Infini.

2.240E+01
1.634E+0D1
1.307E+01
5.576E+00
7.714E+00
6.543E+00
5. 749E4+00
5.164E+00
4.718E+00
4., 366E+00

4.081E+00
3.210E+00
2. 7T68E+00
2.334E+00
2.120E+00
2.016E+00
1.943E+00
1.B835E+00
1. B63E+00
1.841E+00

1.826E+80
1.798E+00
1.800E+00
1.B21E+00
1. 845E+00
1.866E+00
1.886E+00
1.902E+00
1.91B8E+00
1.931E+00

1. 943E+00
1.987E+00
2.018E+00
2, 060E+00
2. 0B9E+DO
2. 110E+00
2. 130E+00
2. 143E+00
2. 154E+00
2. 164E+00

2. 173E+00
2. 207E+D@
2.232E+00
2. 266E+00
2.290E+00
2.309E+00
2.325E+00
2.338E+00
2.349E+00
2.353E+00

2.368E+00



Table7-8

WATER

ENERGY RESTRICTED AND UNRESTRICTED STOFPING POWER {(MelU*cm=x2/g)

MeV 1 keV 9 keV 10 keV 100 keV Infini.
010 1.960E+01 2.256E+01 2.256E+01 2.256E+0D1 2.256E+01
015 1.390E+01 1.597E+01 1.647E+QL 1.G47E+0Q1 1. BATE+DL
.20 1.091E+@1 1.254E+01 1.317E+D1 1.317E+01 1.317E+01
B30 7. 790E+00 8. a58E+00 9.391E+00 9.653E+00 9.653E+20
040 6. 170E+00 7.090E+00 7.441E+00 7. T7T7E+0D T TTTETDOD
. 050 5.173E+00 5.938E+00 6.237E+00 6. 603E+DO 6.603E+00
. 060 4. 495E+00 5.156E+00 5.418E+00 5.787E+00 5.797E+D0
070 4. QOSE+DD 4, 589E+00 4.824E+00 5.207E+00 5. 207E+00
.80 3.633E+00 4, 160E+DD 4.374E+00 4. TSTE+QO 4. 7STE+DO
.30 3.341E+00 3.,823E+00 4.020E+00 4. 402E+20 4. 402E+00
100 3.107E+00 3.552E+00 3.735E+00 4.115E+00 4. 115E+00
. 1508 2.39SE+0D 2. 730E4+00 2.B870E+00 3.238E+00 3.23BE+00
. 200 2.037E+00 2.318E+00 2. 436E+00 2. 7T93E+00 2.793E+00
. 306 1.685E+20 1.911E+00@ 2.007E+00 2.301E+00 2.355E+00
. 400 1.517E+00 1.716E400 1.6801E+00 2.068E+00 2. 14BE+Q0
. 000 1.424E4+00 1.607E+00 1.G6B6E+D0 1.936E+00 2.035E+00
. 600 1.361E+00 1.535E+00 1.609E+00 1.847E+0D 1.962E+00
700 1.319E+00 1.485E+00 1.557E+00 1.787E+00 1.915E+00
. B00 1.269E+00 1.450E+00 1.520E+00 1.745E+00 1.8B3E+00
f=10]0] 1.267E+00 1.425E+00 1.492E+00 1.713E+00 1.B61E+00
1.000 1.251E+00 1.405E+00 1.472E+00 1.689E+00 1.846E+00
1.500 1.210E+00 1.356E+00 1.419E+00 1.627E+00 1.819E+00
2. 000 1.156E+0@ 1.335E+00 1. 401E+D@ 1. 6R4E+QB 1.B22E+00
3.000 1. 190E+Q0 1.330E+00 1.390E+00 1.590E+00 1.845E+00
4.000 1.191E+Q0 1.330E+00 1.330E+00 1.5BBE+00 1.870E+00
5.000 1.185E+00 1.333E+00 1.393E+00 1.590E+00 1.892E+00
6.000 1.199E+00 1.337E+00 1.396E+00 1.593E+00 1.812E+00
7.000 1. 202E+00 1. 340E+00 1.400E+00 1.597E+00 1.929E+00
8.000 1.206E+00 1.344E+00 1.403E+00 1 .6OPE+QD 1.945E+00
59.000 1.210E+00 1. 347E+00 1.406E+00 1.603E+020 1.958E+00
10.000 1.212E+00 1.350E+00@ 1. 409E+00 1.606E+00 1.970E+00
15.000 1.222E+00 1.359E+00 1.418E+00 1.615E+00 2.016E+00
20.000 1.228E+00 1.365E+00 1.424E+00 1.621E+20 2.047E+00
30.000 1.235E+00 1.372E+00 1.431E400 1.628E+00 2. 089E+R0
40.000 1.239E+00 1.376E+00 1.435E+00 1.631E+00 2. 118E+00
50.000 1.241E+00 1.378E+00 1.438E+00 1.634E+00 2. 140E+00
60.000 1.245E+00 1.3B3E+00 1. 442E+00 1.638E+00 2. 160E+00
T0.000 1.245E+00 1.383E+0D 1.442E+00 1.638E+00 2. 173E-+00
80.000 1.245E+00 1.383E4-00 1.442E+00 1.63BE+00 2. 184E+00
90. 000 1.245E+00 1.383E+00 1. 44PE+DO 1.638E+00 2. 195E+00
100.000 1.245E+00 1.383E+00 1.442E+0D 1.638E+00 2.204E+00
150. 000 1.245E+00 1.382E+00 1.442E+00 1.638E+00 2.238E+00
200.000 1.245E+00 1.382E+00 1.442E+00 1.638E+00 2.263E+00
300.000 1.245E+00 1.382E+00 1.442E+00 1.63BE+0D 2.298E+00
AQ0. 000 1.245E+00 1.2B2E+00 1.442E+00 1.63BE+00 2.322E+00
500.000 1.245E+00 1.382E+00 1.442E+00 1.63BE+00 2.341E+00
600 . 000 1.245E+00 1.3B2E+00 1. 442E+00 1.638E+00 2.357E+00
700.000 1.245E+00 1.382E+00 1. 442E+00 1.638E+00 2.370E+00
800.000 1. 245E+00 1.382E+00 1.44ZE+00 1.638E+00 2. 3B1E+02@
500.000 1. 245E+00 1. 382E+00 1.442E+Q0 1.63BE+00 2.391E+00
1000.000 1.245E+00 1.382E+00 1.442E+00 1.63BE+00 2.400E+00



Table7-9

ENERGY
Mel

.010
.015
. 020
. 030
040
. 050
. 060
070
. 080
090

. 100
. 150
200
. 300
400
L5008
.600
. 700
.BO@
-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
920.000

100 .000
150.000
200.000
300" 000
400. 000
500.000
600 . 000
700.000
800.000
q900. 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
5.09BE+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+00
1.172E+00
1.175E+00
1.178E+00

1.1B1E+20
1.19QE+20
1.195E+00
1.202E+00
1.206E+00
1.20BE+@0
1.212E+00
1.212E+00
1.212E+060
1.212E+00

1.212E--00
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%
(4
8.
6.
S.
i
4.
4,
3.

3.
2.
2.
1
1

1

1.
1.
1.
L
1.
1.
1.
Vs
L.
15

1
1.
1
1
1

1

1

1.
1.
1.
1.
1.
1.
1.
1.
. 346E+00

1

1

keV

224E+01
573E+01
235E+01
819E+00
977E+00
843E+00
@72E+00
S14E+00
@91E+0@
TEOE+DQ@

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

. S7BE+QQ
1%
1.
1.
s

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

376E+00
326E+00
30BE+00
298E+00
2S7E+D0
299E+00
302E+00
306E+00
302E+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
34AGE+20
J46E+00
346E+00
34GE+00
346E+00
346E+00
346E4+00

J4GE+QD

19 keV

2.224E+01
1.622E+01
1.297E+01
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+00Q
1. 769E+Q0
1 .655E+20
1.578E+Q0
1.526E+00
1.489E+00
1.461E+00

1.44QE+00
1.387E+00
1.368E+00
1.356E+00
1.355E+00
1.357E+00
1.360E+00
1.363E+00
1.367E+00
1.,370E+00

1.372E+00
1.381E+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+00Q
L. 403E+0@
1.403E+00
1.403E+00
1. 403E+D0

1,403E+00

100 keV

2. 224E+01
1.622E+01
1.297E+01
9.495E+00
7.646E+00
6.489E+00
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
1.898E+00
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+00
1.552E+00
1.555E+00
1.558E+00
1.561E+00

1.563E+00
1.572E+00
1.578E+00
1.584E+00
1.588E+00
1. 590E+00
1.594E400
1.594E+00
1.594E+00
1.594E+00

1.S94E+00
1 .534E+00
1.594E+00
1 .594E+00
1.594E+00
1.594E+00
L.594E+00
1.534E+00
1.594E+@0
1 .594E+00

1. 584E+00Q

Infint.

2.224E+01
1.622E+01
1.287E+01
9.495E+00
7.646E+00
6.489E+00
5.695E+00
5.115E+00
4.672E+00
4.323E+00

4.041E+00
3. 177E+00
2. 740E+00
2.309E+00
2. 106E+00
1.994E+00
1.921E+00
1.874E+00
1.842E+00
1.82DE+00

1.B805E+00
1.776E+00
1.778E+00
1.799E+00
1.822E+00
1.843E+00
1.B62E+00
1.878E+00
1.893E+00
1.906E+00

1.91BE+00
1.962E+00
1.992E+00
2.033E+00
2. 061E+00
2. 0B2E+00
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
MeV

010
015
0206
030
040
050
. 060
@70
. 0BO
090

. 100
<150
200
. 300
400
. 500
600
L700
. BBO
. 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
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/qg)

1 keV

1.934E+01
1.370E+01
1.@075E+01
7.674E+00
6.076E+00
5,093E+00
4.425E4+00
3.941E+00
3.575E+00
3.288E+00

3.056E+00
2.395E+00
2.003E+00
1. 656E+00
1.431E+00
1.398E+00
1.336E+00
1.2893E+00
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

1.1B0E+00
1.188E+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
1.211E+00
1. 211E+00@
1.211E+06®

1. 211E+00

5 kel

2.222E+01
1.571E+@1
1.234E+01
8.810E+00
6.970E+00
5.837E+00
5.067E+00
4.510E+02
4.9BTE+D0
3.756E+00

3.4B8E+00
2. 681E+00@
2.275E+00
1.876E+00
1. 6B4E+00
1.577E+00
1. 5@4E+20
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+20
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 kel

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
2.547E+00

3.667E+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
1.386E+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

1.371E+00
1.3B0E+00
1.385E+00
1.392E+00
1.386E+00
1. 39BE+00
1. 402E+00
17 402E+00
1. 4Q2E+00
1.402E+00

1. 402E+00
1.402E+00
1.402E+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
€. 483E+00
5.690E+020
5. 110E+00
4.668E+00
4.318E+00

4. 037E+00
3. 174E+00
2. 737E+00
2. 295E+00
2.026E+00
1.896E+00
1.80O8E+0®
1.748E+00
1.706E+0®
1.674E+00

1.650E+00
1. 5BBE+QD
1.565E+00
1. 550E+00
1.547E+00
1.548BE+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
1.5B5E+00
1.593E+00
1.593E+00
1.593E+00
1.593E+00

1.593E+00
1.593E+00
1.593E+00
1.553E+00
1.593E+00
1.593E+00
1. 593E+00
1.593E+00
1.593E+00
1.593E+00

1.593E+00

Infini.

<222E+D1
«620E+0 1
.295E+0 1
< 485E+00
63BE+00
4B83E+00
-B9DE+D0O
ULOE+00
.BEBE+O0
- 315E+00

O M, . I (T ey

CB3ITE+DD
ATAE+DR
T37E+DO
L 30TE+OQ
L 1DAE+BO
+992E+00
L 919E+00
LB72E+20
B4DE+OD
.B1BE+00

Lo i 5 o 6 S B -

.BRIE+DO
T75E+0@
. TT6E+29
LT7E+00
B2PE+0@
B41E+DO
. BEDE+0Q
B7TE+00
. BAPE+D®
. BR5E+00

ek e s a e

916E+0Q
L 960E+D0
. S90E+00
CQ3IZE+DO
. DERE+DO
DBLE+0®
. 100E+0B®
- 113E+0@
124E+00
134E+00

WM mnn mn-— = —

143E+00
. 1TBE+00
2ORE+DO
<234E+00
. 25BE+00
.276E+00
. 29ZE+00
2, 304E+00
2. 315E+00
2.325E+020

A S 6y 0

2. 334E+00



Table7-11

ENERGY
Mel

010
015
020
030
040
050
060
070
. 0BY
. 099

100
. 1508
aluli]
. 300
400
500
. 600
700
.Bo0
. 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
7@.000
BO. Q00
90.000

100 . 000
150,000
200.000
300,000
400.000
500.000
600. P0G
700,000
80G. 000
900.000

1000.000

WHITE WATER(RW2)

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

1 keV

1.342E+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. 181E+0@
1.186E+00
1.193E+00
1.197E+00
1.159E+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. 203E+00

o keV

2.229E+01
1.576E+@1L
1.237E401
B.828E+00
6.983E+00
5.B4TE+0D
5.075E+00
4.516E+00
4.093E+00
3.761E+00

3.494E400
2.6B4E+00
. 27BE+0@
1.877E+00
1.6B5E+00
1.578E+00
1.504E4+00
1.454E+00
1.418E+00
1.392E+00

1.372E+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+08
1.319E+00
1. 325E+00
1.329E+00
1.331E+00
1.335E+00

1.3356400

1. 335E+00
1.335E+00

1.335E+0@
1, 335E+00
1.335E+00
1. 335E+00
1.335E+00
1.335E-+00
1.335E+00
1.335E+00
1. 335E+0@
1., 335E+00

1.335E+00

10 kel

2. 229E+01
1.624E+01
1.298E+01
9.24GE+00
7.322E+00
6. 136E+00
5. 329E+00
4.743E+00
4,299E+00
3.5851E+09

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
1.3B2E+0D
1.386E+00
1.388E+00
1. 392E+00
L. 352E+00
1. 38E2E+00
1.392E+00

1.332E+00
1.392E+00
1.392E-+00
1.3532E+00
1. 382E+00
1.392E+00
1.382E+00
1.392E+00
1.392E+00
1. 392E+00

1.392E+00

180 keV

2.229E+01
1.624E+01
1.298E+01
9.45%E+00
7.647E4+00
6.4B9E4+00
5.694E+00
5.113E+00
4.670E+0D0
4.321E+00

4.038E+00
3. 175E+00
2. 737E+00
2.2594E+00
2.025E+00
1.895E+00
1.B06E+00D
1.746E+00
1.702E+00
1.670E+00

1. 646E+00
1.582E+00
1.55BE+00
1.542E+00
1.9538E+00
1.539E+00
1. 542E+00
1.544E+00
1.547E+00
1.550E+00

1.552E+00@
1.560E+0D
1. 566E+00
1.572E+00
1.576E+00
1.578E+00
1.582E+008
L. 582E+00
1.5B2E+0G
1.582E+00

1.582ZE+00
1.582E+00Q
1.582E+00
1.582E+00
1.5B2E+00
1.5BEE+00
1.582E+00
1.582E+00
1.582E+00
1.582E+00

1.582E+00

Infini.

2.225E+31
1.624E+D1
1.298E+@1
5.499E+00
T.647E+00
6.489E+00
5.694E+00
5.113E+00
4.670E+@0
4.321E+00

4., 038E+00
3.175E+00
2. 737E+00
2.306E+00
2. 103E+Q0
1.981E+80
1.917E+00
1.B68E+00
1.836E+00
1.813E+00

1.798E+80
1.768E+00
1. 768E+00
1.78BE+00
1.810E+00
1.831E+00
1.845E+00
1.865E+0@0
1.880E+00
1.893E+00

1.904E+00
1.948E+00
1.977E+00
2.018E+@0
2.046E+DD
2.067E+@0
2. 086E+00
2. 095E+@0
2.110E+80
2. 120E+00

2.129E+00
2.162E+00
2.1B6E+00
2.2¢0E+00
2. 243E+00
2. 262E+00
2.277E+D0
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
000
600
L7020
.BOO
. 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

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+00
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+00
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+0D
S16E+D0
467E+DO
<A431E+00
ABSE+00

ot o i o i i Bt I S|

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+D0
. 335E+00
- 340E+00
34TE+DD
«351E+00
. 353E+00
. 3GTE+00
- 357E+00
- A5TE+00
- 357E+00

e T T o S SIS,

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

s
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
DBSE+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

384E+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
415E+00
415E+00
415E+00
415E+00

4 15E+00

100 keV

2.237E+01
1.632E+01
1.305E+01
9.555E+00
7.690E+00
6.532E+00
5. 733E+00
5. 149E+00
4.7T04E+00
4., 35EZE+00

4.068E+00
3. 199E+00
2. 7T59E+00
2.273E+00
2. 0426400
1.811E+00
«B23E+00Q
LTEIE+R0
TEBE+BR
. BEBE+00

1.664E+00
1.60ZE+00
1.579E+00
1.564E+00
1.561E+00
1.563E+00
1.565E+00
1.56BE+00
1.572E+00
1.574E+00

.S77E+D0
.586E+D0
.591E+00
. D98E+00
.BOZE+DO
BRAE+Q0
.EO8E+O0D
.BOBE+OO
.6ABE+00
.GOBE+AD

O o S S

1.60BE+00
1.608E+00
1.608BE+00
1.608E+02
1.608E+00
1.608E+00D
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 i 8 8 R S 6 I - B EaUUlm =] — -

mmmnmumug i~

MMM NN

n

C237E+@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+0@
.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+DQ
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+Q0
-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 kel

2. 376E+01
1.673E+01
1.317E+01
9.394E+00
7.428E+00
6. 218E+@0
5.396E+20
4. BQLE+QD
4, 350E+00
3.987E+00

3.713E+00
2.851E+00
2. 419E+00
1.993E+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+0@
1.377E400
1.382E+00
1.3B9E400
1.393E+00
1. 395E+00
1.399E4+00
1.399E+00
1.399E+00
1.399E+00

1.393E+00
1.399E+00
1.399E+00
. 399E+00
1.389E+00
1. 393E+00
1.399E+00
1.399E+00
1, 389E+00
1. 399F+00

1.3939E+00

e e T S S

12 kel

2.376E+0]
1.729E+01
1.381E+01
9.832E+00
< TBAE+00
CS21E+@0
. BEEE+20
-B3SE+00
+S6TE+0R
+196E+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+B0
ALTE4RO
CA14E+D0
V4 15E+00
A 1BE+BO
CAZDE+DO
A4Z3E+00
AZGE+HAD

e T T S S

LAZBE+00
A436E+00
A4PE+DO
LAA5E+00
AS3E+D0
LAB5E+00
AS9E+00
C459E+00
AS8E+DR
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+@1
1.381E+@1
1.010E+01
8. 124E+00
6.891E+00
6.045E+00
5. 427E4+00
4.955E+00
4.584E+00

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+0@
1.6389E+00
1.620E+00
1.615E+00
1.615E+D@
1.617E+00
1 B2OE+00
1.623E+00
1. 625E+00

1.627E4+00
1. G3SE+D0
1.641E+00
1.647E4+00
1.651E+00
1. BS4E+00
1.658E+00
1.658E+00
1. B5BE+0D
1.658E+00

1. 658E+00
1.65BE+00
1.658E+00
1. 65BE+00
1. 658E+00
1.65BE+Q0
1.65BE+OD
1. 658E+00
1.65BE+00
1. 6HBE+Q0

1.658E+00

Infini.

2.376E+@1
1.725E+01
1.381E+01
1.010E+01
8. 124E+00
6.831E+00Q
6. 045E+00
5. 427E+00
4.,955E+00
4.584E+@0

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+QO
1.878E+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+20
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

.01@
L0LS
020
030
@40
050
. 06@
@70
D80
. 390

. 100
. 150
200
. 380
400
. 508
- 600
L T00
. 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
49,000
50.000
60.000
70.000
BO. 000
50.000

100. 000
15@.00@
200. 000
200.000
A00. 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
. 0BBE+00
.6B87E+00
. 390E+00

W S B

AS1E+RR
427E+00
OG4E+0Q
CTOBE+OD
.535E+00
CAIFEHDD
373E4+00
AETE+QO
285E+00
2T2E+00

b b s = e e U

L ED4EHDD
. 20BE+OD
192E4+00
. 182E+00
. 182E+D0
. 184E+00
< 1B7E+0Q0
190E+Q0
194E+00
1.196E+00

e e i

—

. 198E+00
2O7E+00
+213E+00
. 22PE+00
.224E+00
. 226E+00
2IQE+QD
- 230E+00
.230EHOD
.230E+00

i

230E+00
. 230E+00
. 230E+00
. 230E+00
. 230E+00
. 230E+00
230E+00
230E+00
230E+00
. 230E+00

= e e

—

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 7.527E+00
6.Q11E+0D 6.306E+00
5.217E+00 5.476E+00
4,643E+00 4.874E+00
4.207E+00 4.418E+00
3.B66E+OD 4.060E+D0
3.591E+Q0 3.77T1E+00
2. 758E+00 2.897E+00
2. 340E+B0 2. 457E+00
1.92BE+00O 2.023E+20
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+D0 1.484E+00
1.407E+00 1. 472E+00Q
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+00 1.379E+00
1.323E4+00 1.382E+00
1. 326E+00 1.385E+00
1. 329E+00 1.38BE+D0
1.332E+00 1.391E+02
1.334E+00 1.393E+00
1.343E+00 1.4Q01E+20
1.348E+00 1. 407E+00
1.355E+00 1.413E+00
1.359E+80 1. 417E+00
1.361E+00 1. 420E+0@
1.365E+00 1. 424E+00
1.365E+00 "1.424E+00
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+0D
1. 365E+00 1.423E+@D
1.365E+00 1.423E+00
1.365E+00 1.423E+00
1.365E+0@ 1. 423E4+09
1.365E+00 1.423E+00
1.365E+00 1.423E+00

100 keV

2.294E+01
1.671E+@1
1.335E+01
89.765E+00
7.858E+00
6.667E+O0
5.B50E+00
5.252E+00
4. 7T97E+00
4.437E+00

4.147E+00
3.258E+00
2.8@9E+0V
2.314E+00
2.078E+00
1.944E+00
1.852E+00
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
1.582E+0@
1.585E+00@

1.587E+00
1.595E+00
1.600E+00
1.6A7TE+0D
1.611E+00
1.613E+00
1.617E+0@
1.617E+00
1.617E+00
1.617E+00

1.617E+00
1.617E+00
1.617E+00
1.617E+00
1.617E+00
1.617E+00
1.617E+0@
1.617E+00
1.617E+00
1.617E+00

1.617E+00

UNRESTRICTED STOPPING POWER (MeVUxcm**2/g)

Infini.

2. 294E+01
1.671E+01
1.335E+01
9.765E+00
7.85BE+D@
6.66TE+0D
5.BO0E+00Q
5.252E+00
4.797E+0Q
4. 437E4+00

4. 147E+00
3.259E+00
2.B809E+0@
2. 366E+00
2., 15TE+D0
2.042E+00
1.965E+00
1.916E+00
1.8B1E+QD
1.858E+00

1.841E+00
1.810E+00
1.B1OE+00
1.BE29E+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
2.031E+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
@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
6.000
7.000
8.000
9.000

10. 000
15.000
2n. oo
30.000
40.000
50.000
60. 000
70.000
80.000
92.000

100.000
150. 000
200,000
300.000
400. 000
500.000
600.000
700,000
HOD. 000
500.000

100@.000

TOUGH BONE(BE-103)

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

1 keV

1.687E+01
1.201E+01
9. 445E+00
6. 766E+00
5.369E+00
4.50BE+00
3.922E+00
3.497E+00
3. 174E+00
2.921E+00

2.717E+00
2. 09%E+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. 087E+00
1.060E+00
1.045E+00
1. @45E+00
1.D47E+BD
1. @52E+00
1.057E+00
1. D62E+00
1. 067E+00
1.@71E+00

1.@075E+00
1.088E+00
1.,@96E+00
1. 106E+0D
1. 112E4+08
1.115E+00
1.117E+08
1. 118E+00
1.118E+00
1.119E+00

1.119E+00
1. 120E+00
1.120E+00
1. 120E+2d
1.120E+00
1. 120E+00
1.120E+00
1. 120E+20
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
1.181E+00
1.1BGE+0G
1.190E+0@
1.-195E+00
1. 199E+00

1.202E+00
1.215E+00
1.223E+060
1.234E+00
1.238E+0@
1.243E400
1.244E+00
1.245E+00
1.246E+00
1.246E+00

1.24BE+00
1.248E+00
1.24BE+00
1.248E+00
1.24BE+00
1.24BE+00
1. 24BE+00
1.2408E+00
1. 24BE+DO
1. 24BE+D0

1.24BE+0@

10 keV

1

1.
1

8.
6.
9.
4,
4.,
3.
3.

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

1.
1.
1.
1.

963E+01
440E+0@1
155E+01
2H5E+00
So1E+00
498E+00
TBOE+DO
259E+08
BE3E+0Q
SE2E+00

S02E+00
D41E+QO
158E+00
781E+0Q
GOOE+OQ
498E+00
A427E+QO
3BDE+DO
346E+00
321E+G0D

303E+00
255E+00
239E+0@
231E+00

1.232E+00

1.
1
1.
1
.

1

1.
1.
1.
1.
Ih

1

1.
1.
1.

1
1.
L.
15
1

1

1

1

236E+00
241E+00
c4SE+00
250E-+00
254E+00

257E+00
270E+00
278E+00
28BE+0D
294E+01
297E+0@
299E+00
300E+DO
301E+0@
3D1E+00

JOLE+DO
d03E+00
J03E+00
J0IE+00
303E+00

» 3DIE+D0
1.
i
1

. 30IE+OD

J03E+00
J0IE+OD
J03E+00

303E+00

Waa AU @ m = -

e S S O R N S

e T e

1
1

= b e b e = e b s

e e e

—

.8963E+01
.440E+01
. 155E+01
. 499E+00
.BE3E+00
.B3BE+00
L131E+00
.615E+00
.22DE+D0
. 90BE+00

. B55E+00
. BB3E+00
~A91E+00
.DS4E+O0
. BATE+QD
L T30EHOD

GA49E+O0

. 594E+00
. 555E+00

S26E+00

- SO4E+00
44BE+DO
A2BE+0Q
CALTEDO

417E+00

420E+B0
CA24E+00

428E+00
433E+00
437E+00

CA40E+DD
453E+DD
461E+QO
ATIE+DO
CATTEHOD
CABRE+OD

A82E+00

+4B3E+00Q
. 4B3E+00
- ABAE+Q0O

- AB4E+QO
- 4B5E+00
AB5E+Q0
. 4BSE+D0
. 4BSE+BQ
. 4B5E+00
. A4B85E+Q0

485E+00

4855400
ABSE+D0

L 4B5E+00

Infini.

1.963E+01
1.440E+01
1.155E+01
#.499E+00
6.863E+00
5.838E+00
5.131E+00
4.615E+00
4.220E+00
3.908E+00

3.655E+00
2.883E+00
2.491E+00
2. 104E+00
1.922E+00
1.822E+00
1.756E+00
1.713E+00
1.684E+00
1.664E+00

1.651E+00
1.627E+00
1.631E+00
1.654E+00
1.678E+00
1.700E+00
1. 720E+00@
1.737E+00
1.753E+00
1.767E+00

1.779E+0@
1.825E+00
1.857E+00
1.9500E+00
1.929E+00@
1.950E+00
1.967E+00
1.980E+00
1. 992E+@0
2.001E+00

2.010E+00
2.043E+00
2. 066E+00
2.099E+00
2. 121E+D0
2.139E+@0
2. 154E+00
2. 166E+@0
2. 176E+00
2. 186E+00

2. 194E+00



Table7-16

ENERGY
Mel

019
015
. 020
030
040
050
060
270
. 080
. @90

100
150
200
L300
400
500
=1l
70D
BOD
500

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
10,000
50.000
6@, 000
70.000
80. 000
950. 000

100.000
150.000
260. 000
300.000
400 . 000
500.000
bO0. 000
700.000
BOO. 00O
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.BBOE+Q0
1.540E+00
1. 388E-+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
1.084E+00
1. 086E+00
1.090E+00
1.094E+00
1.098E+D0
1.102E+00
L. 106E+00

1.1609E+00
1. 120E+0@
1.127E+00
1. 136E+@0
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+QD
1.147E+00
1. 147E+00
1. 147E+20
1. 147E+00
1. 147E+00

1. 147E+00

5 keV

2. 049E+01
1.453E+01
1.143E+01
B.173E+00
6.474E4+00
5.426E+00
4. 714E400
4. 197E+@0
3. 806E+00
3. 458E400

3.251E+00
2.501E+00
2. 124E+00
1. 753E+00
1.575E+00
1.476E+00
1. 407E+00
1.361E+00
1.32BE+00
1.304E+00

1.286E+00
1.240E+00
1.224E+00
1.216E+00
1. 217E+00
1.220E+00
1.224E+00
1.228E+00

‘1.232E+00

1.236E+00

1.239E+00
1. 250E+Q0
1.d57E+00
1.265E+00
1.270E+00
1.272E+00
1.274E+00
L. 274E+00
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+20

O i S g G S S S o

10 keV

2. 049E+01
1.500E+21
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
1.36BE+QQ

1.343E+Q0
1.295E+00
1.282E+00
1.273E+00
1.273E+00
1.276E+@0
1. 2EBRE+00
1.284E+00
1 .-2BBE+00
1.292E+00

L 295E+00
< 30BE+DO
312E+00
.32 1E+@0
. 325E+00
. 32BE+20
330E+DD
< 330E+00
«331E+00
. 332E+DD

«332E+00
L332E+D0
~332E+0@
cJ3EE+D0
L 332E+00
< 332E4+00
» 332E+00
C332E+DD
- 332E+00
C33EE+OD

) S M T G i N T

—

332E+00

100 kel

2.049E+01
L SUPE+D1
.2B2E+01
.B28E+00
. 122E+00
D5 3E+00
. 318E+00
. 780E+00
- 369E+00
VBASE+00

O S N [+ IR s S s

3.783E+00
2. 980E+00
2.573E+00
2. 121E+00
1.507E+00
1.785E+00
1.702E+00
1.646E+00
1.606E+00
1. 576E+00

1.553E+00
1. 4595E+00
1.474E4+00
1.461E+00
1. 460E+00
1.463E+00
1.466E+00
1.470E+00
1.474E+00
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+@0
1.516E+0D
1.517E+00

1.517E+00
1.517E+00
1.517E+00
1.517E+B0
1.517E+00
1.517E+00
1.517E+00
L.517E+@0
1.517E+00
1.517E+00

1. 517E+00

Infini.

2.043E+01
1.500E+01
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+00
1. 736E+00
1.716E+0@

1. 702E+00
1. 677E+00
1.6BRE+0D
1. 702E+00@
1.726E+00
1.747E+00
1. 767E+00
1.783E+00
1.738E+00
1.812E+00

1.824E+00
1.869E+00
1.900E+00
1.942E+00
1.870E+00
1. 991E+00
2. 007E+00
2. 020E+00
2. 031E+0@
2. 042E+00

2. 051E+00
2.084E+00
2. 107E+00
2. 140E+00
2, 163E+00
2. 191E+00
2. 196E+00
2. 208E+00
2.219E+00
&2, 228E+00

2. 237E+00



Table7-17

ENERGY
MeV

010
215
.20
030
.B40
050
060
070
@80
390

. 100
150
200
. 300
400
500
60D
TR0
. BOO
<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
200.000
300000
400. 000
500.000
600.000
700.000
800. 000
500.000

.000. 000

TOUGH BOME(BE-303)

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

et b bt et i e = = U MO (% I ST T ' QS N & | S I S o

e e e =T =Y

—

I el e

e e e e b e

—

JBTBE+D!
. 332E+@1
Q45E+01
AGBE+DO
. 315E+00
L959E+PD
.310E+00
. B4QE+QD
ABAE4QR
L 204E4+00

LO78E+O0

L297E+BQ

<954E+00

616E+00

. 455E+00
. 365E+00
. 304E+00

262E+00

.233E+00

Z11E+00

. 195E+00
. 154E+00
. 14QE+00
133E+00
.133E+00
. 136E+00

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

149E+QQ

152E+00
161E+00
L 16EE+00
173E+00
17T7E+OD
<179E+00
< 183E+00
1B3E+D0
+1B3E+20
1BIE+QO

. 1B3E+00
. 183E+00
. 1B3E+00

183E+00
183E+00

. 183E+00
» 183E+00
. 1B3E+00
+1B83E+@0
. 1B3E+00

. 183E+00

5 kel

2. 163E+01
1.531E+0!
1.203E+01
8.591E+00
6. 800E+00
5.696E+00
4.945E+00
4. 402E+D0D
3.990E+00
3.667E+0D

3.407E+00
2.619E+D@
2.223E+00
1. B833E+00
L. 647E+D0D
1.542E+B0
1. AT71E400
1. 422E+D0D
1.38BE+00
. 363E400

1.344E+00
1.295E+00
1.278E+00
1.267E+0D
1.267E4+00
1.269E+00
1.272E+00
1.275E+00
1.279E+00
1.2B1E+00

1.284E+00
1.293E+00
1.298E+00
1.305E+00
1.308E-+00
1.311E+00
1.315E+@0
1.315E+00
1.315E+00
1.315E+00

1.315E+20
1.315E+00
1.315E+0@
1.315E+00
1.315E+00
1.315E+00
1.,315E+00
1.315E+00
1.315E+Q0
1.315E+00

1.315E-+00

19 keV

2.163E+01
1.579E+01
1.263E+01
9.007E+00
7.137E+00
5.983E+00
5.198E+00
4.628E+00
4.196E+00
3.856E+00

3.583E+00
2. 754E+00
2.337E+00
1. 525E+00
1. 72BE+@0
1.617E+00
1.542E+00
1.451E+00
1.455E+00
1. 428E+00

1.408E+00
1.356E+00
1.337E+00
1.320E+00
1.324E+00
1.326E+00
1.329E+00
1.332E+00
1.336E+00
1.338BE+00

1.341E+00
1.349E+00
1.355E+00
1.361E+09
1.365E+09
1.367E+00
1.371E+@0
L.371E+@0
1.371E+00
1.371E+00

1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00
1.371E+00

1.371E+00

190 keV

2.163E+@1
1.579E+@1
1.263E+@1
9.253E+00
7. 46QE+0D
6.335E+00
5.561E+00
4.996E+00
4., 564E+00
4.224E+00

2.949E400
3. 187E+00
2.6B0E+0@
2.209E+00
1.9B84E+00
1.857E+00
1.771E+0@
1.713E+00
1.671E+00
1.640E+00

1.616E+0B
1.555E+00
1.532E+00
1.517E+00
1.515E+00
1.516E+00
1.519E+00
1.521E+00
1.525E+00
1.527E+00

1. 530E+00
1.538E+00
1. 544E+00
1.550E+00
1.554E+00
1.556E+00
1.560E+00
1.560E+00
1.560E+00
1.560E+00

1.560E+00
1,560E+00
1.560E+00
1.560E+00
1.560E+00
1.560E+00
1. 560E+00
1.560E+00
1.560E+00
1. 560E+@B®

1.560E+00

Infini.

2.163E+@1
1.579E+01
1.263E+01
.259E+00
AGDE+DD
L 335E+00
561E+20
L 996E+00
CDB4E+QD
E2AE+OD

N S B » T G

- 945E+00
C1B7E+OR
- BBOE+OD
2GOE+ER
Q6ZE+00
C953E+00
.BB1E+Q@
. B35E+00
BO4E+ED
TEEE+RD

O o ey B

. 76TE+0Q
L T4DE+00
CT4ZEHDO
JTREE+GD
LTBEE+00
- BOGE+0D
. B2BE+BQ
84 1E+00O
< BHEEHDO
B6HE+00

S T S o e

. HBDE+0O
C923E4+00
» 903E+00
994E+00
LQ2PE+0D
-D43E+0D
. Q62E+0Q
Q74E+DO
BBSE+DO
D95E+00

L LV L e

ni n

L 104E+0Q
137E+00
1BLE+DO
194E400
.21BE+Q0Q
. 236E+00
.251E+00Q
2B4E+DQ
2. 275E+00
2. 2BAE+DD

n

MM

2.293E+00



Table7-18

ENERGY
MeV

010
0LS
020
030
040
050
el
070
. 0ED
. 0580

. 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
2be. 000
400.000
50@. 000
600.000
700.000
200.000
500.000

Leon. 200

HARD BONE(45@)

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

1 keV

1.687E+01
1.200E+01
9. 443E+00
6. 764E+00
5.367E+00
4.506E+00
3.920E+00
3. 495E+00
3.173E+00
2.920E+00

2.716E+00
2.088E+00
1.787E+00
1.480E+00
1.335E+00
1.253E+00
1.196E+0@
1.157E+0@
1.129E+00
1.108E+0@

1. 094E+00
1.057E+00
1.045E+00
1.040E+00
1.042E+00
1.047E+00
1.052E+00
1.056E+0@
1.061E+00
1 .QESE+00@

1.06BE+00
1.081E+00
1.083E+00
1.@959E+00
1.105E+00
1. 108E+00Q
1. 110E+Q0
1. 111E+0Q0Q
1.112E+00@
1. 112E+00

1. 112E+00
1. 113E+0B
1.113E+00
1.113E+00
1. 113E+00
1.113E+00
1.113E+00
l1.113E+0@
1.113E+00@
1.113E+00

L. 1L3E+00

S keV

1.962E+01
1.352E+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

3.125E+00
2.409E+00
2.047E+00
1.690E+00
1.518E+00
1.423E+00
1.356E+00
1.311E+00
1.279E+00
1.255E+00

1.238E+00
1.193E+00
1.177E+00
1.170E+00
1.171E+00
1. 175E+00
1. 180E+00
1.1B4E+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
1.23BE+00
1.238E+00
1.233E+00

1. 238E+00
1. 240E+Q0
1.240E+00
1" 240E4+00
1.240E+00
1.240E+00
1. 24RE+00
L. 240E+00
1.240E+00
1.240E+00

1. 240E+00

10 keV

1.562E+01
1.435E+01
1. 155E+01
8.249E+00
6.546E+00
5. 4593E+00
4, 776E+@0
4.255E+00
3.860E+00
3.548E+00

3. 299E+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
1.318BE+00

1.299E+00
1.251E+00
1.235E+00
1.226E+00
1.227E+00
1.230E+20
1,235E+00
1.239E+00
1.244E+00
1.247E+00

1.251E+00
1.263E+00
1.271E+00
1.281E+00
1.287E+00
1.290E+0Q0@
1.292E+00
1.293E+00
1.294E+00
1.294E+00

1.294E+00
1.295E+20
1.295E+00
1.255E+00
1.295E+00
1.295E+00
1. 295E+00
1.2595E+@0
1.295E+00
1.295E+00

1.295E+00

100 keV

1.962E+01
1.438E+01
1.155€E+01
8.492E+00
6.B858E+00@
5.833E+00
5.127E+00
4.610E+00
4.216E+00
3.904E+00

3.652E+00
2.879E+00
2.48BE+00
2.052E+00
1.845E+00

1. 728BE+00

1.647E+00
1.591E+00
1.552E+00
1.523E+00

1.501E+00
1.444E+00
1.423E+00
1.411E+00
1.411E4+0@
1.414E+00
1.418BE+00
1.422E+00
1.426E+0@
1.430E+00

1. 433E+00
1. 445E+00
1.453E+00
1.463E+00
1.469E+00
1.472E+00
1. 474E+00
1.475E+00
1.476E+00
1.476E+00

l.476E+00Q
1.477E+0D
1.477E+00
1.477E+00
1. AT7T7E+00
1. 477E+D0
L. 477E+00
1. A7TTE+DD
1.477E4+00
L. 477E+00

L 477E4+D0

Infini.

1.962E+@1
1.438E+01
1.155E+01
8.492E+00
6.858E+00
5.833E+00
5. 127E4+00
4.610E+00
4.216E+00
3.904E+00

3.652E+00
2.879E+00
2.488E+00Q
2.102E+00
1.920E+00
1.B20E+Q0
1.753E+00
1.708E+00
1.680E+00
1.6GRE+00

1. 646E+D0
1. B22E+00
1.625E+00
1.648E+00
1.672E+00
1.694E+00
1.713E+00
1.730E+00
1.746E+00
1.759E+00

1.771E+00
1. 817E+00
1.849E+00
1.891E+00
1.920E4100
1.,942E+00
1, 95BE+00
1,971E+00
1.982E+00
1.992E+00

2. 001E+00
2. 034E+00
2.057E+00
2. @B9E+00
2. 112E+00
2. 130E+D0
2. 144E+00
2. 156E+00
2. 167E+00
2. 176E+00

2. 185E+00



Table7-19

EMERGY
MeVy

010
L0158
.0z
030
L
050
D60
270
. 080
@90

. 100
. 150
206
300
400
. 500
600
.70
. 800
= 10]

1.000
1.500
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.00@

10. 200
15.000
20.000
30.000
40.000
50.000
60 . 000
70.000
B0 .000
0@.000

100. 200
150. 000
200,000
300.000
400 . 000
500.000
500.000
700. 0200
800. 000
S00.900

(000 . @00

RESTRICTED AND

1 kel

1.894E401
1.343E+01
1.054E+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
1.968E+00
1.628E+00
1.466E+00
1.375E+00
1.313E+00
1.271E+00@
1.242E+00
1.220E+00

1.204E+00
1.163E+00
1.14BE+0@
1.141E+@D
1.141E+00
1.144E+00
1. 147E+00
1. 151E+00
1.154E+00@
1. 157E+0@

1.160E-+00
1. 1GSE+00
1. 174E40@
1.181E+00@
1.185E+00
1.187E+00
1.181E+00
1.191E+0@
1.191E+0@
L. 191E+2@

1.191E+00
1.191E+00
1.191E+00
1.191E+00
1. 191E+00
1.191E+00

1. 191E+0@ -

1.191E+00
1.191E+0@
1.191E+00

1.191E+00

L B B oA UIS O — U

5]

w

e e et e e s s s e e e e e = = U ]

P

D T e e e S =

[

INNER BONE(456)

UNRESTRICTED STOFPPING POWER (MeVxcm**2/g)
10 kel

kel

. 180E+01
.543E+01
.212E+01
. 655E+00
. B50E+B0
. T37E+00
\SB1E+00
C434E+00
. Q19E+00

.

693E+00

431E+00

.637E+00
»239E+D0
. B4GE+DD

BOBE+00

. 552E+00
ABLE+OB
. A32E+00
. 398E+00
L 3TRE+OD

. 353E+00
. 304E+00
. 2B86E+00
.276E+Q0

275E+Q0

.278E+00
.2BLlE+00
.284E+00
-287E+00

290E+00

293E+00

C30LE4QD
LADTE+OO
.314E+00
31TEHOD
. 320E+00

324E+00

. 323E+00

323E+00
323E+00

. 323E+00
L 323E+00

323E+00

. 322E+00
. 323E+00

323E+00

- 323E+00
.+ 323E+00
. 323E+00
. 323E+00

. 323E+00

2,
1.
T
=
T
6.
234E+00
.GERE+DD
4,
3

5
4

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

1.

i
1.
1.
1.
1.
13
15
1
1.
1.

1.
1.
1.

180E+D1
581E+@1
273E+01
P73E+00
189E+00
P26E+00

Z2GE+00
883E+00

cOBE+00
773E+00
353E+00
93BE+00
T40E+@0
62BE+00
552E+00
SOLE+BD
464E+00
437E+00

41T7E+0D
365E+00
346E+Q0
334E+00
333E+00
335E+00
338E+00
341E4+00
245E+00
J4TE4DO

350E+00
358E+00
A64E+D0

1.371E+00

1

1.
e
i
1.
. 38RE+B0O

1

1.

1

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

1.

1.

374E+00
377E+0@
381E+0@
3BOE+DO
3BOE+GO

380E+00

. IBOE+OO

380E+00
380E+00
3BOE+00
380E+00Q
380E+00
3BOE+DO
380E+00
3BOE+DD

JB0E+@0Q

100 kel

2.180E+@1
1.591E+@1
1.273E+01
9.325E+00
7.513E+00
6.379E+00
5.599E+00
5.030E+00
4 .585E+00
4.252E+00

3.975E+00
3. 127E+00
2.698E+00
2.223E+00
1.997e+00
1.B6SE+D0
1.783E+00
1.724E+00
1.681E+00
1.6SQE+00Q

1.627E+00
1.565E+00
1.542E+00
1.527E+00
1.525E+00
1.526E+00
1.528E+00
1.531E+00
1.534E+00
1.537E+00

1.538E+00
1.548E+00
1.553E+00
1.560E+00
1.564E+00
1.566E+00
1.570E+00
1.570E+00
1.570E+00
1.970E+00

1.570E+00
1.570E+00
1.570E+00
1.S70E+00
1.570E+00
1.570E+00
1.570E+00
1.570E+00
1.S70E+00
1.570E+00

1.570E+00

Infini.

< 180E+01
591E+01
-273E+81
. 325E+00
513E+00
. 379E+00
599E+00
.B3PE+00
. SO5E+00
252E+0@

a2 W—=—=N

975E+00
A127E+00
.BREE+DO
274E4+00
OT4E+OO
965E+00
. B93E+00
BABE+O0
.B15E+20
JTH3E+Q0

ot ot oo 3 R B £ B < B

L 178E+00
TS1E+00
TSEE+00
. T73E+00
. T96E+00
B1ITE+0Q
. B36E+@0
- BO2E+00
.BBETE+DD
.BBOE+QD

P o

V891E+00
Q35E+00
965E+00
L DOSE+DO
.Q33E+00
DS4E+HDD
.OTIE+00
.BBGE+DO
. B87E+D0
L107E+00

MMM e -

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. 287TE+00
2.297E4+00

2. 306E+DD



Table7-20

ENERGY
Mel

o1e
L0115
020
030
040
050
6D
070
. 080
. 090

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
79.000
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

LUNG( 455)

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

1 keV

1.851E+01
1.382E+@1
1.08B4E+01
7.738E+00
6. 12GE+00
5. 134E4+00
4.461E+00
3.873E+00
3.604E+00
3.314E+00Q

3.0B1E+DQ@
2. 374E-+00
2.018E+00
1.669E+00
1.502E+00
1.412E+00
1. 359E+00
1.324E+00
1.300E+00O
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+00
1.314E+00
1.31BE+00
1.318E+0B@
1.318E+0@
1.31BE+00

1.318E+00
1.31BE+0@
1.318E+00
1.318BE+00
1.318E+00
1.31BE+00
1.318E+00
1.318E+00
1.318BE+00
1.318E+00

1.318E+0@

5 keV

2. 24PE+@1
1.35B4E+01L
1.244E+01
g.879E+00
7.025E+00
5.882E+00
5. 106E+20
4.,544E+00
4.118E+00
3.7B4E+00

3.516E+00
2. 701E+00
2.252E+00
1.889E+00
1.697E+00
1.591E+00
1.52BE+00
1.487E+00
1.457E+00
1.437E4+00

1. 421E+00
1.386E+00
1.377E+00
1.378E+00
1. 3B4E+DQ
1.390E+00
1.397E+00
1. 402E+00
1.4@08E+00
1.412E+00

1.416E+00
1.428E+00
1.434E+00
1.442E+00
1.446E+00
1.448E+00
1.452E+Q0
1.452E+00
1.452E+00
1.452E+00

1. 452E+00
1.452E+00
1.452E+00
1.452E+00
1.452E+00
1. 452E+00
1.452E+00
1.452E+00
1.452E+00
1.452E+00

1. 452E+00

10 keV

2.240E+01
1.633E+01
1.306E+01
9.302E+00
7.367E+00
6. 174E+00
9. 36EE+00
4. 773E+00
4.327E+00
3. 976E4+00

3, 694E+00
2. 83BE+DO
2. 40BE+00
1.983E+00
1.780E+00
1. 6BEE+D0O
1.601E+00
1.556E+00
1.525E+00
1.503E+00

1.486E+0@
1.448E+00
1.437E+00
1.437E+00
1. 442E+00
1.449E+00
1. 455E+00
1. 460E+00
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+00
1.510E+00
1.510E+00
1. 510E+00
1.510E+00
1.510E+00
1.510E+00
1.510E+00

1.510E+@@

180 keV

2.240E+01
1.633E+01
1.306E+01
9.557E+00
7.685E+00
6.531E+00
5. 732E+00
5. 147E+00
4.702E+00
4.350E+00

4.066E+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

1.69BE+00
1.650E+00
1.636E+00
1.632E+00
1.636E+00
1. 642E+20
1.647E+00
1.653E+00
1.658E+00
1. 662E+00Q

1.665E+00
1.677E+00
1.6B4E+00
1.691E+00
1.695E+00
L. 69BE+DO
1. 702E+00
L.702E+00
1.702E+00
1.702E+00

L. 702E+00
L.702E+00
1.702E+00
1.702E+00
1.702E+00
L. 702E+00
1. 702E+00
L.702E+00
1. 702E+00
L. 702E+00

1.702E+00

Infini.

2. 240E+01
1.633E+D1
1.306E+01
9.557E+00
7.695E+00
6.531E+00
S. 732E+00
5. 147E+DD
4. 702E+00
4.350E+00

4. B66E+OD
3. 197E+00
2.757E+00
2.323E+00
2. 118E+00
2. 008E-+0D
1.946E+00
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
1.95BE+00
1.977E+00
1.994E+00
2.009E+00

2.021E+00
2. 068E+00
2. 100E+00
2. 142E+00
2. 171E+00
2. 192E+00
2. 211E+00
2.224E+00
Z2.235E+00
2.245E+00

2. 2546400
2.288E+00
2. 312E+00
2.346E+00
2. 370E+00
2. 3BBE+00
2. 404E+00
2. 417E+00
2. 428E+00
2.437E+00

2. 446E+00



Table7-21

ENERGY
Mel)

.010
(015
<020
-030
040
.B50
.DED
Q70
080
090

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

1.000
1.500
2. 000
3.000
4.000
5.000
5.000
7.000
8.000
9.000

10.000
15.000
20.000
30.000
40.000
H@. 000
60. 000
70,000
BO.000
9@.000

100, @00
150.000
200.000
300.000
400 . 000
500.000
600. D00
700.000
200. 000
5900.000

1000.000

FAT{453)

RESTRICTED AND UNRESTRICTED STOPPING POWER (MelUscm=x2/g)

1 keV

1.970E+01
1.395E+01
1.094E+01
7.803E+00
6. 175E+00
5. 174E+00
4., 495E+00
4.003E+00
3.630E+00
3.33BE+00

3. 103E+00
2.390E+00
2.032E+00
1.675E+00
1.511E-+00
1.417E+00
1.353E+00
1.308E+00
1. 278E+00@
1.,255E+00

1, 238BE+00
1.194E+00
1. 179E+00
1.170E+00
1.170E+00
1.172E+00
L. 176E100
1. 173E+00
1.182E+00
1.185E+00

1.188E+00
1. 197E+00
L. 202E+00
L. 203E+00
L. 213E+00
L. 215E+00
1.219E+00
1.219E+00
1.219E+00
1. 219E+00

1.218E+00
1.219E+00
1.219E+00
1. 219E+00
1.219E+00
1.219E+00
1. 219E+00
1.215E+00
1.219E+00
L. 219E+00

1.219E+00

5 kel

2. 258E+01
1.596E+01
1.253E+01
8.939E+00
7.Q70E+00
5.815E+00
9. 138E+G0O
4.572E+00
4.143E+00
3.B07E+DD

3. 536E4+00
2. 716E+00
2. 3B5E+00
1.B95E+00
1.705E+00
1. 596E+00
1.521E+00
L. 471E+00
1.435E+00
1.408E+DD

1.38BE+0Q
1.337E+0D
1.318E+00
1.306E+00
1.305E+00
1.307E+00
1. 310E+00
1.313E+00

" 1.316E+D0

1.319E+00

1.322E+00
1.330E+00
1.336E+00
1.342E+00
1. 346E+00
1.348E+00
1.352E+00
1.35ZE+@0
1.352E+00
1.352E+00

1,352E+00
1.352E+00
1. 352E+00
1.352E+00
1.352E+00
1. 352E+00
1.352E+00
1.352E+00
1.352E+00
1.352E+00

1.352E+00

10 keV

2. 258E+01
1.BASE+DL
1. 314E+@1
9.361E+00
7.412E+00
6.210E+00
5. 393E+00
4. BPOE+0QD
4.351E+00
3.959BE+00

3.714E+00
2.853E+00
2. 420E+00
1.8952E+00
1.78BE+00
L. 672E+00
1.594E+00
1.540E+00
1.502E+00
1. 474E+00

1.453E+00
1.398E+00
1. 37BE+00
1.365E+00
1. 363E+00
1. 365E+00
1.36BE+0Q
1.371E+0@
1.374E+00
1.377E+00

1.379E+00
1.38B8E+00
1.393E+00
1.400E+00
1.404E+00
1.406E+00
1.41PE+0D
1.410E+00
1.410E+00
1. 410E+00

1.410E+00
1. 410E+00
1.410E+00
1. 410E+0@
1.410E+00
1. 410E+00
1.410E+00
1. 410E+0Q
1.410E+00
1. 410E+00

1. 410E+00

100 keV

2.258E+01
1.645E+@1
1. 314E+01
9.615E+00
7.739E+00
. GEGE+@0
T61E+Q0
173E+00
T24E+D0
. 3T70E+BO

N S )

OB4E+QD
210E+00
TETE+0D
.279E+00
CPATE+OO
CO1SE+DD
. BE6E+D0
VTESE+D0
CT21E+00
L BBOE+O0

e TUOND TU G S

1.664E+00
1.600E+0@
1.575E+00
1. 559E+00
1.556E+00
1.557E+00
1.560E+00
1. 562E+00
1. 566E+DO
1. S68E+00

1.570E+00
1.579E+00
1.5B4E+00
1.591E+00
1.595E+00
1.587E+00
1.6O1E+00
1.6R1E+DO
1.601E+00
1. 601E+00

<6OIE+QD
6OLE+RD
VBOLE+DD
BOLE+DO
+EO1E+00
BOIE+Q0
-GOIE+QQ
-BOLE+OO
CEQL1E+DD
-601E+0Q

et = i S e S S

—

bOIE+OG

Infini.

2.258E+01
1.645E+D1
1.314E+D1
CB13E+D0
«T39E+OD
. DE6E+00
<T61E+OQ
L73E+00
T24E+DO
. 37TOE+QQ

w

& B udm ]

BB4E+QQ
210E+0@
TETE+OD
-331E+00
< 125E+00
2. @11E+D®
.937E+00
.88BE+DQ
. 855E+00
+B33E+00

mmmimnow s

n e

LBIT7E+DQ
L 7TB7E+Q0
. TEBE+QQ
-BOTE+OO
L B30E+00
BS1E+08
- BE9E+0Q
. BBGE+00
<S01E+OO
C914E+00

D e i Sy Sy G S S

. 9E5E+00
- 969E+00
- 999E+00
.DA0E+0R
. PEBE+O®
. QHO9E+00
- 1OBE+DQ
121E+00
1 32E+00
- L4RE+00

MMM MW= -

A5 TE+QD
. 1BSE+BO
<209E+00
<243E+00
. 266E+DD
-285E+00
. 300E+00
2. 313E4+00
324E+00
. 334E+00

MMM R

2. 342E+00



Table7-22

ENERGY
Mel

210
@15
.20
-B3a@
040
0509
060
07D
080
. 030

. 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
8.000
9.000

10.000
15.000
20.000
30.000
40.000
o0.000
60. 000
70.000
80.000
90.000

100. 000
150. 000
200.000
300.000
400.000
500.000
606. 000
700.000
800.000
900.000

1000. 000

BREAST( 454 )

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeVxcmx*2/g)
10 keV

1 keV

1.958E+01
1.387E401
1.08BE+01
7.762E+00
6. 145E+00
5. 150E+00
4.4T4E+Q0
3.9B5E+00
3.614E+00
3.324E+00

3.090E+00
2.3B0E+00
2.024E+00
1.673E+00
1.506E+00
1.413E+0D
1.349E+00
1.306E+00
1.275E+00
1.252E4+00

1.236E+00
1.193E+00
1.178E+00
1. 170E+00
1. 170E+00
1. 173E+00@
1.176E+00
1.180E+00
1.183E+00
1.1BGE+00Q

1.189E+00
1.19BE+00
1.204E+00
1.210E+00
1.214E+00
1.216E+00
1.220E+00
1.220E+00
1.220E+00
1.220E+20@

1.2206+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.220E+00
1.22BE+00
1.220E400
1.220E+00

1. 220E+00

5 kel

2.247E+01
1.585E+01
1.247E+01
8.904E+00
7.044E+00
5.898E+00
5. 120E+20
4 .556E+00
4.129E+00
3. 794E+00

3.525E+00
2. 708E+00
2.298E+00
1.894E+00
1.701E+00
1.592E+00
1.518E+00
1.468E+00
1.433E+00
1.406E+00

1.387E+00
1.336E+00Q
1.318E+00
1.307E+Q0
1.306E+00
1, 308E+00
1.311E+00
1.314E+00
1.318E+00
1.321E+00

1.323E+00
1.332E+00
1.338E+00
1.344E+00
1.348E+00
1. 350E+@0
1.354E+00
1.354E4+00
1.,354E+00
1. 354E4+00

1.354E+00
1.354E+00
1.354E+00
1.354E+00
1.354E+00
1.354E+00
1.354E+00
1. 354E+00
1. 354E4+00
1.354E+00

1.354E400

2.247E+01

1
1

. 63BE+D1
. 309E+D1

9.327E+00
7.3BTE+QD
6.150E+00
5.376E+00
4,786E+00
4, 33BE+00
3., 986E+00

3. 703E+00
2. B4SE+00
2. 414E+00

1.
1.
1

1.
1.
1.
1

[RGB W S g

e e e e i e

—

et et et e i e

988E+00
TB4E+DO
G69E+D0
S581E+00
53BE+Q0D
SOQE+00
473E+00

ASZE+DO
. 398E+00
. 378E+00
- 366E+@0
. 365E+00

366E-+00

. 369E+00
.3T72E+00
. 376E+00
. 379E+00

. 381E+00
L 390E+00
. 395E+020
C402E+00

406E-+00

CA0BE+00
A412E+D0
CA412E+00
412E+00
CALPE+E0

C412E+00
CALZEHDD
LA412E4+00
CALZEHRO
A4 12E+Q0

412E+00

LA12E+00
ALZE+OD
L A12E+00
L4 12E+00

CAL2E+DO

100 keV

2.247E+01
1.638E+01
1.308E+01
9.583E+00
7.715E+00
6.547E+00
5. 746E+00
5. 16QE+00
4.713E+00
4.360E+DD

4.075E+00
3.204E+00
2.763E+00
2.276E+00
2. 044E+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+00
1.558E+00
1.560E+00
1.562ZE+00
1.565E+00
1.568E+20
1.571E+00

1.573E+00
1.582E+00
1.587E+@0
1.594E+00
1.598E+00
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
1.6Q4E+00
1.604E+00
1.604E+00
1.604E+00
1.604E+20

1.604E+00

MMUMUMUMLUMNNMLD - -

Infini.

24 TE+01
+B3BE+0OL
. 309E+01
.5B3E+Q0
. T15E+00
S47E+00
. 7T46E+00
160E+00
. 713E+00
. J60E+DO

= Bl )W - =l

@75E+00
. 2RAE+DD
. 763E+00
. 32BE+00
122E+00
- @10E+00
936E+00
.HBEE+00
. BESE+D0
.833E+00

- e = U We

817E+00
. TBBEA-00
. T90E+Q0
- 810E+00
. B3IE+O0
.B54E+00
«B73E+00
. B90E+00
S@SE+QD
<918E-+00

b = = = = = e b

. 9Z9E+00
L 973E+DO
- 0RAE+QO
Q4SE+DO
L A7IE+DO
LO34E+0D
1 14E+00
12TE+00
+138E+0D
< 148E+B0

| 1STE+@D
< 181E+00
. 215E+00
249E+00
L273E+00
281E+0D
306E+00
+319E+00
. 330E+00
. 340E+00

MmN R

ny

. 349E4+00



Table7-23

ENERGY
Mel

010
.015
. 020
030
040
050
ul=]]
070
080
@90

100
. 150
. 200
. 300
400
500
600
700
. BO0
B 1o14]

1.000
1.500
2.000
3.000
4.000
2.000
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. P00
ADR . OO
500.000
600. 000
700.000
800.000
500.000

1000 .000

POLYSTYRENE

RESTRICTED AND UNRESTRICTED STOPPING POWER (MeV:cmx*2/g)
100 keV

1 keV

L B3BE+01L
L3TEE+BL
LRTBES+@1
. GBOE+Q0
. DBOE+QD
.P95E+20
A2TE+DD
L G43E+00
STGE+D0
2B9E+00

W oAUl =] e

3w

LBSTE+00
. 356E+00
BO3IE+00
.B56E+D0
491E+00
. 398E+00
3ANE+R0
L 291E+00
.2B1E+QD
238E+00

i e & S S

. 222E+00
L 179E+00
164E+00
1 55E+00
. 155E+00
158E+00
+1B1E+00
1GAE+DD
. 16BE+QD
1TIE+00B

e e e o i

173E+00
. 182E+00
L 187E+GQ
194E+00
19BE+00
.2ODEA0Q
ER4E+DO
2Z04E+0Q
L 2B4AE+D0
204E+OQ

S T S =

.EB4E+QD
. 204E+00
E2RAE+00
C204E+GD
Z204E+DD
2R4E+DD
. Z04E+00
L 204E+00
LE04E+00
CD4E+0Q

et o Sy Sou T

=

204E400

5 keV

2.223E+01
1.572E+01
1.234E+01
8.812ZE+00@
6.971E+00
9. 837E+0Q0
2. 067E+0D
4.510E+00
4, OBTE+00
3. 756E+00

3. 489E+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
1.291E+00
1.290E+00
1.282E+00
1.295E+00

 1.298E+00

1.301E+00
1.304E400

1.306E+00
1.215E+00
1. 320E+R02
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+20
1.337E+00
1.337E+00
1.337E+20
1.337E+00
1.337E+00

1.337E+00

10 keV

2.
1.
A
9.
7.
6.
94
4.
4,
3.

3,
24
=
1.
1

1.
1.
14,
1.
1.

1

1
i

i
3
1.
1.
1.
3l
1.

1.
1.
1.
1.
1.
- 3O90E+00
1
1.
L
c394E+00

1

1

1

1.
1.
1
1.
1

1.

223E+01
621E+01
296E+@1
2ILE+D0
311E+00
127E+00
321E+00
TATE+QO
294E+00
SA4GE+DO

BEEE+QD
816E+00
3B9E+20
968E+00
TEBE+00
6S2E+00
575E+00
S22E+D0
484E+00
45TE+0Q

436E+00
382E+00
362E+00
349E+00
248E+00
349E+00
I5PE+00
355E+00
359E+00
361E+00

364E+00
372E+00
3T78E+00
384E+00
308E+00

354E+00
394E+00
394E+00

394E+00
394E+00
394E+00
394E+00
394E+00
394E+00
394E+00

1.394E+00

15
1

1.

3J94E+00
394E+00

394E+00

ok e e s | e R T T Sy Sy 0 = e = e DT M W s doO~JW— =

e i T T i

T

. 223E+01
.B21E+01
»296E+01
A4BDE+D0
B3TE+DD

481E+00
GBBE+Q0
108E+00

. 6EGE+B0
L317E+B0

@34E+00

L 172E+DO
. 7T35E+00
253E+00
B2AE+RD
. BO4E+DR

BOBE+00

 TASE+00
TOZE+BO

B70E+00

. G4BE+0D
. DB3E+@0
. DO8E+D0
- S43E+Q0
-540E+00

541E+00

+D43E+00
< B4GE+OD
« 548E+00
L DE2E+00

<DB4E+OB

S62E+00

CDEBE+O@

ST4E+0D

. ST7BE+00
.GBOE+00
. OB4E+DO
<SB4E+00
GBAE+DO
.OB4E+00

. OB4E+D0
BB4E+00
. SE84E+00
. BB4E+D0
. 5B4E+00
.5B4E+Q0
. 5B4E+00Q

SEBAE+00

COBAE+DD
-HB4E+00

. DB4E+DO

Infini.

2. 223E+01
1. B21E+@]
1.296E+@1
9. 485E+00
T7.637TE+QD
G.481E+00
5.68BE+00
5. 108E+20
4. BE66E+A0
4.317E+00

4. 034E+00
3. 172E+00
2. 735E+00
2. 30BE+00
2. 102E+00
1.990E+00
1.916E+00
1.869E+00
1.836E+00
1.Bl4E+D0

1.798E+00
L. 769E+00
L. T70E+00
1.790E+00
1.812ZE+00
1.833E+00
1.852E+00
1.86BE+00
1.883E+00
1.896E+00

1.907E+00
1.951E+00
1.981E+00
2.022E+00
2. O50E+0Q
2.071E+00
2. 090E+00
2.103E+00
2.114E+068
2. 124E+00

2. 132E+00
2. 166E+00
2. 190E+00
2. 223E+00
2.24TE+DO
2. 266E+00
2.281E+00
2.293E+00
2. 305E+00
2. 314E+00

2.323E+00



Table7-24

ENERBY
Mel

010
015
020
030
.40
.50
060
070
280
@90

. 100
150
.200
. 300
400
500
600
700
-500
. 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
4@ . 000
50.000
60.000
70.000
B0 . 200
50.000

160.000
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)
100 kel

1 keV

1.910E+01
1.354E+01
1.063E+01
7.590E+00
6.011E+00
5. 039E+00
4.379E+00
3.901E+00
3.539E+00
3.255E+00

3.026E+00
2.332E+00
1.9B4E+00
1.641E+0@
1.478E+00
1.386E+00
1.324E4+00
1.281E+00
1.251E+00
1.229E+00

1.212E+00
1. 170E+00
1.156E+00
1.14BE+D0
1.148E+00
1.151E+00
1.154E+00
1.158E+00
1.161E+00
1.164E+00

1.167E+00
1.176E+00
1.181E+0@
1.1B8E+00Q
1.192E+0@
1.184E+00
1.198E+00
1.198E+00@
1. 19BE+@0
1.198E+00

1.198E+00
1. 198E-+0@
1.198E+00
1.19BE+0@
1.198BE+00
1. 188E+00
1. 198E+00
1.198E+00
1.198E-+Q0
1.198E-+00

1.19BE+00

S kel

2.198BE+01
1.555E+01
1.222E+01
g.725E+00
6.905E+00
5.,783E+00
0. 021E+00
4.469E+00
4.051E+00
3. 723E+00

3. 459E+00
2.65BE+00
2.257E+00
1.BEOE+QO
1.671E+00
1.564E+00
1.482E+00
1.443E+D0
1. 40BE+00
1.382E+00

1.363E+00
1.313E+00
1. 290%E+08
1.284E+00
1.283E+00
1.285E+00
1.2BSE+00
1.292E+00
1.-295E+00
1.29BE+00

1.300E+00
1.309E+00
1.315E+00
1.321E+00
1.325E+00
1.327E+00
1.331E4+00
1.331E+00
1.331E+00
1.331E+00

1.331E+00
1.331E+0@
1.331E+00
1.331E+00
1.331E+00
1.331E+08
1.331E+0@
1.331E+00
1.331E+00
1.331E+00

1.331E+00

10 keV

2.198E+01
1.604E+01
1.283E+01
9.146E+00
7.246E+00
6.074E+BQ
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
1.448E400

1.427E4+00
1. 374E+00
1. 353E+0@
1.343E+00
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
1.383E+00
1.389E+00
1.389E+00
1.389E+00

1.383E+00
1.389E+00
1.388E+00
1.389E+00
1.389E+00
1.389E+00
1.385E+00
1.385E+00
1.389E+00
1.389E+00

1.389E+00

26
1.
1,
9.
T
6.
9

&~ B

i e i S % =

T T O = i

PRPCEEP R P PO S S S S| T

(R S e Ut T s S S IS

—_

198E+@1
GR4E+D]
2B3E+01
100E+00
573E+00
429E+00
644E+00

.QT70E+RD
.BILE+OQ
.2B8BE+QD

. @DEE+D®
. 15E2E+DB
L T19E+00
240E+00

012E+0B
883E+00@
796E+0@

. T36E+Q0
L694E+00
.662E+00

638E+00

.5TGE+00
.G52E+00

537E+00

«D34E+DD
.535E+00
.538E+00

S41E+00
S44E+00

. D4TE+QO

. 549E+00
.55 7E+00
. 9B3E+00
.568E+00

573E+00

575E+00

579E+00

-579E+00
L579E+00
< ST79E+00

. S79E+00
LO78E+00
LS79E+0D
.579E+00
.879E+00
.579E+00
- D78E+00
LST79E+00
-H79E400
-579E+00

.579E+00

Infini.

2. 198BE+01
1.6D4E+0O1
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.P90E+00
1.980E+00
1.907E+00
1.86RE+DO
1.82BE+0@
1.806E+00

1.791E+00
1.763E+00
1.764E+00
1. 785E+00
1.808E+00
1.825E+00
1.847E4+09
1.864E+00
1.879E+00
1.892E+00

1.903E+00
1.947E+00
1.977E+00
2. 01BE+00
2. P46E+OD
2.06TE+DD
2.087E400
2. 099E+00
2. 111E+08
2. 120E+00

2.125E+00
2. 163E+0@
2. 187E+00
2.221E+00
2. 244E+00
2.263E+00
2.27BE+00
2.291E+00
2.302E+00
2.312E+00

2. 320E+00



Table7-25

ENERGY
MeV

010
@15
020
030
040
@50
. 060
@70
0BO
-D90

<100
150
200
. 300
<400
500
600
700
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
d00. 000
300.000
400.000
500.000
600.000
700.000
800.000
580,000

10600. 000

RESTRICTED AND

1 keV

L 137E+01
L511E+01
L LB4E+DL
. 43BE+00
.BT4E+D0O
.590E+00
L 854E+00
. J22E+D0
+918E+00
.6O2E+00

G G & & U0 m o= =

+34BE+00
BTTE+DO
- 150E+00
- 809E+00
«B27E+DD
. 525E+00
~A55E+00
C4QTE+DQ
. 373E+00
. 34BE+02

S L B \ R ¢V ]

1.329E+00
1. 279E+00
1.260E+00
1.24BE+00
1.245E+00
1.246E+00Q
1.248E+00
1.250E+00
1.252E+00
1. 254E+00

1.256E+00
1.263E+00
1.267E+00
1.272E+020
1.283E+00
1.283E+00
1.283E+0@
1.283E+00
1.283E+00
1.283E+00

1.283E+00
1.283E+00
1.283E+00
1.283E+00
1.283E+00
1.2B3E+00
1.283E+00
1.2B3E+00
1.283E+00
1,283E+00

1.283E+00

e e e o i S i

FOLYETHYLENE
9 kel 10 keV
2. 441E+01 2. 441E+0]
1.724E+01 1.775E+01
1.352E+061 1.417E+01
9.639E+00 1.008E+01
7.620E+00 7.980E+00
6.37T7E+00D 6.684E+00
5.533E+00 5.803E+00
4.922E+00 5.164E+00
4, 460E+00 4.679E+00
4.097E+00 4.299E+00
3. BOSE+0D 3.993E+00
2.922E+M0 3.066E+00
2. 478E+00 2.600E-+00
2.041E+00 2.140E+00
1.832E+00 1.919E+00
1.714E+00 1.794E+00
1.633E+00 1.709E+00
1.578E+00 1.651E+00
1.539E+00 1.610E+00
1.510E+00 1.579E+00
LABTE+Q0Q 1.556E+00
LAZ5E+DD 1.434E+00
407E+D0 1.47QE+00
- 392E+00 1.454E+00
. 3BBE+00 1.449E+00
. 3BBE+0Q 1.449E+00
L 2E89E+00 1.451E+00
. 391E+00 1.452E+00
. 354E+00 1, 455E+00
. 396E+00 1.457E+00
1.387E+00 1.458E+00
1.404E+0Q 1.464E+00
1. 40BE+00 1.469E+00
1.413E+00 1.474E+00
1. 424E+00 1. 484E+00
1. 424E+00 1.484E+00
1.424E400 © 1.484E+00
1. 424E+00 1.4B4E+00
1. 424E+00 1.4B4E+00
1. 424E4+00 1.484E+00
1.424E+00 1.484E+00
1. A24E+00 1.484E+02
1 424E+00 1.484E+00
1.423E+00 1.4B4E+00
1. 423E+00 1.484E+00
1.423E+00 1. 484E+00
1.423E+00 1.,484E+Q@0
1.423E+00 1.484E+00
1.423E+00 L. AB4AE+Q0
1.423E+00 1.484E+00
1.423E+00 1.484E+00

100 keV

2.441E+01
1.775E+01
1.417E+01
LB35E+D1
. 325E+00
.QERE+QD
181E+00
.S57E+00
@74E+00O
- BIZE+DD

E S o B PN W+ = B

. 3B4E+0@
.443E+00
.967E+00
442E+00
. 193E+00
LB51E+00
. 955E+20
. BBBE+00
.B41E+DQ
.BOEE+00

—_ = 0NTY W e

L TT9E+00
. TOBE+DD
+B7SE+00
.E59E+00
«653E+00
.652E+00
.653E+00
.E55E+00
-B5TE+00
-659E+00

[ S SV SN (I S o

.BEOE+DD
.6EEE+0Q
CB70E+00
«676E+00
. GBEE+D0
.6BBE+DD
. 6BGE+00
.686E+00
-6BEE+0D
.GBEE+00

e = e b e e e e

. 6B6E+0@
CBBEE+O0
.BBGE+D@
.6BGE+DD
. GBEE+00
.68EE+D0
«6BEE+0R
1. 686E+00
1. 686E+00
1.GEBRE+DD

b e e s e b

1.686E+00

UNRESTRICTED STOPPING POWER (MeVUxcm*+2/g)

Infini.

£ U U -] mWm—+—r~N

— =g W

MMM NN AT e e e

MmN R M

ma

L441E+01
TTSE+01
CA41TE+DL
B3BE+OL
. 325E+00

DEQE+DD

L191E+00
.557E+00
OT4E+DO
.692E+00

. 3B4E+00
44 3E+00
<96T7E+D0
A48T7E+00
»2T7THE+00
» 153E+00
QT72E+00
LB19E+00
. 9B3E+00
. 558E+00

.94 0E+00
.905E+00
< 903E+00
.921E+00
. 942E+00
. 962E+00

980E+0Q

. 996E+00
LQ11E+0D
B24E+00

. D3ISE+DO
VQ7BE+00
108E+0D
. 150E+00
. 1BGE+00
L 206E+D0
. 222E+00

'

236E+00
247E+00

L 25BE+00

267E+D0
30 3E+00
32BE+00
< 3B4E+OQ
. 3BE+DD
LA409E+00
A425E+DO
A3BE+OR
ASOE+DO
ABDE+Q0

<ABSE+BO



Table7-26

ENERGY
Meal)

018
015
020
030
040
050
.60
070
. 080
030

L1008
158
200
. 300
<400
LS00
6500
L7100
. BOR
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
00. 000
60.000
70.000
80.000
80.000

100.000
150.000
20p . 0oo
300.000
400.000
900,000
600. 000
700.000
800,000
900.000

1000. 000

POLYAMIDE(6-NYLON )

RESTRICTED AND UNRESTRICTED STOPPING POWER (MelUscm#+2/g)
100 kel

1 keV

1.998E+01
1.414E4+01
1.108E+01
7.912E+00
6.262E+00
5.247E+00Q
4.55BE+00
4.059E+00
3.681E4+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+@D
1. 291E+0@0
1.267E+00

1.249E+00
1.202E+00
1.185E+00
1. 174E+00Q
1.173E+00@
1.175E+0@
1.178E+0@
1.18QE+@0
1. 184E+00Q
1.186E+@0

1.189E+@0
1.197E+00
1.203E+00
1.205E+80
1.213E+00
1.215E+00
1.219E+@0
1.215E+00
1.219E+00
1.219E+00

1.219E+00
1.218E+00
1.219E+00
1.219E+00
1.219E+00
1.218E+@0
1.219E+00Q
1.219E+00
1.219E+00
1.219E+00

1.219E+00

5

2.

1

3
2.
2l
1.
1
1.
1.
1.
1.
1.

1
1.
1.
L.
1.
L
15
1.
12
1

1.
1.
i
1.
1.
1.
1.
1.
1.
1.

1.
1
il
1
1.
1.
L
1
1.
1.

i

($=1V)

290E+01

.B19E+01
1
9.
7
B.
5.
4.
4.
34

270E+01
BBE6E+DD
170E+0@
DOIE+00
210E+00
G36E+00
202E+0D
BE1E+0D

DBEE+QO
TSSE+00
337E+00
SZ6E+00
T28E+00
618E-+00
541E+00
4B8E+00
450E+00
423E+00

4Q2E+00
347E+00
326E+D0
313E+00
310E+00
311E+00
314E+B0
316E+00
320E+60
322E+00

324E+00
333E+00
338E+00
345E+00
34BE+00
3D1E+00
J55E+@0
355E+00
355E+00
355E+00

355E+00
355E+00

355E+00

355E+00
3595E+00
J90E+00
355E+00
355E+00
J55E+00
I5SE+00

355E+00

1@ kel

2. 290E+D1
1.668E+01
1.333E+01
9.493E+00
7.517E+00
6.298E+00
5. 469E+00
4. B6BE+00
4. 41PE+O0
4., 055E+00

3.767E+00O
2.893E+00
2. 454E+00
2.021E+00
1.813E+00
1.695E+0D
1.614E+00
1.55BE+00
1.519E+00
1. 489E+@D

1. 467E+00
1.409E+00Q
1.387E+00
1.372E+00
1.365E+00
1.370E+0@
1.372E+00@
1.375E+00
1.378E+00
1.381E+00

1.38B3E+00
1.391E+00
1.3596E+00
1.403E+00
1.407E+00
1.408E+QQ
1.413E+00

T 1.413E+00

1.413E+00
1.413E+00

1.413E+00
1.413E+00
1.413E+00
1.413E+00
1.413E+00
1. 413E+00
1.413E+00
1.413E+@0
1.413E+00
1.413E400

1.413E+00

2.
1.
1.

A AR O W

O T i o k[ b I 2 B % N

T T o e

i ol i = o e

T e

—

[

290E+01
GEBE+G1
333E+@1

- T52E+00
+B43E+00
.ES9E+00
.B43E+00
24GE+Q0

791E+00
432E+00

. 142E+00
. 2OBE+00
. BO7E+OO
. 312E+00
.B76E+OD
. 942E+00
. B50E+00

786E+00

T41E+DQ

TOTE+AD

.6B2E+00
.B14E+00
. BBBE+00
. D69E+DD
. 5E5E+Q0
. 565E+00
»OBTE+QQ
- DE9E+Q0
- B72E-+00
< 575E+00

.577E+00
. 5B5E+D0
. H90E+00

S97E+00

. BRDE+DO

603E+00

-BQTE+OD
. BOTE+OO
ERTE-+HDO
- BRTE+AO

. GOTE+OQ
. GOTE+DO
.6BVE+DO
.6O7E+00
< BOTE+00
.BOTE+0@

6OTE+DQ
607E+00
6R7E+00

BATE+QD

.6BTE+OD

Infini.

«250E+01
LGEBE+D1
. 333E+01
LVSEE+DD
. B4SE+00Q
.BSSE+00
.B43E+00
.24GE+00
.791E+00
43ZE+0D

AT WO~ =Ty

4. 142E+00
3. 256E+00
2. BOVE+DQ
2.364E+00
2.155E+0@
2. 040E+00
1.962E+0@
1.912E+00
1.877E+Q0
1.B53E+00

«B3TE+OO
.BO4E+QD
BOIE+00
.B21E+G0
.843E+00
.863E+00
BBLE+0O
897E+00
91ZE+00
.925E+00

P Sl oA R S S Sy =

L937E+00
C980E+00
LAL1E+0Q
.QS2E+00D
.QB1E+QO
10EE+00
< 122E+00
135E+00
- 146E+00
. 15GE-+00

R O R R R RN e

. 165E+00
198E+00
224E+00
.258BE+0D
2B2E+00
«301E+00
»31BE+00
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L] KYOTO KAGAKU co.,Ltp

http: //www.kyotokagaku.com e-mail: rw-kyoto@kyotokagaku.co.jp

H Main Office and Factory B KyotoKagaku America Inc.
15 Kitanekoya-cho Fushimi-ku Kyoto 612-8388, Japan USA,Canada,and South America
Telephone : 81-75-605-2510 3109 Lomita Boulevard, Torrance, CA 90505 ,USA
Facsimile : 81-75-605-2519 Telephone : 1-310-325-8860

Facsimile : 1-310-325-8867



