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1. INTRODUCTION

Sputtering at a surface is generally caused by a collision cascade
developed near the surface. The process is in principle the same as
those causing radiation damage in the bulk of a solid. Sputtering has
long been regarded as an undesired dirty effect which destroys the
cathodes and grids in gas discharge tubes or ion sources and con-
taminates a plasma and the surrounding walls. However, sputtering is
used today for many applications. The removal of atoms from a surface
.is successfully applied in sputter ion sources, a mass spectrometer and
to the deposition of thin films on a 1large variety of substrates.
Plasma contamination and surface erosion of the first wall due to sput-
tering are still one major problem in fusion research.

From the early 1960's a lot of measured angular distributions of
sputtered atoms at normal incidence and oblique incidence have been
accumulated. For better understanding of the sputtering phenomena and
for the extensive use of the sputtering data for the design of the fu-
sion reactors, we need tocompile experimental data of the energy depen-
dent sputtering yields and the differential sputtering yields such as
angular distribution and energy distribution of sputtered particles.
Concerning the energy-dependent sputtering yields a series of IPPJ-AM
reports have been published at the Institute of Plasma Physics, Nagoya
University [1,2,3].

The angular distribution of particles sputtered from solid surfaces
can possibly provide more detailed informations on the collisien cas-
cade in the interior of the target. This report presents a compilation
of the angular distribution of sputtered atoms at normal incidence and
at oblique incidence for various combinations of incident ions and tar-
get atoms. The main concern of this report is the angular distribution
of sputtered atoms from monatomic solids at normal incidence and
obligque incidence.

I . ANGULAR DISTRIBUTIONS OF SPUTTERED ATOMS FROM MONATOMIC SOLID
AT NORMAL INCIDENCE |

The collision cascade theory of sputtering {41, which is generally
considered to give a good guantitative description of the sputtering
process, predicts a cosine distribution of the sputtered atoms. Ac-
cording to the linear collision theory, ihe recoil flux per incident
ion with energy E and angle of incidence 6§ is the average number of
recoils flying at depth x with energy (E,, dEy) in the direction (Q,,



d!)o) per unit time which is given as [5]

r FD(E,S s X)
F(E, 8 ; Ej,0 ¢)dEpdQ § = dEndQ » (D)

where FD(E,B ; X) is the average energy deposited into recoils at depth
(x,dx> and I' is a numerical constant. The. corresponding angular dis-
tributions Y(E,0; @ o) at normal incidence show the cosine distribution,

i.e.,

I' Fp(E,0,0)cos 8 , _
Yo(E, 0;6 5) = ' . C(2)
87 (1-m)(1-2my =2

where Ug is the surface binding energy, 8 2 is the ejection angle of a
sputtered atom, and m is the number between 0 and 1 for the power
approxXimation.

It has long been realized that the expected cosine distribution was
not found universally even for the ion energy in the region where cas-
cade theory describes the yields with good accuracy and that the ex-
perimental angular distribution wvaries with energy of incidence [61.
At very low energy - close to the threshold - it is difficult that a
low-energy projectile produces a well-developed collision cascade
[7,8], and the resulting distributions are héart-shaped in the polar
diagram. At higher projectile energies, a cosine distributions is ob-
tained but at even higher energies the distributions becomes over-
cosine, i.e., more outward peaked than the cosine.

Now, there are two possible explanations for the over-cosine
distributions. The one possibility is that the surface introduces an
asymmetry causing the recoil fiux in the cascade to be anisotropic at
the surface [9]. Another explanation is done by so called "missing-
plane model" that the distributions are strongly influenced by outward
scattering neighboring atoms at the topmost laver. Within the so0lid
such &a scattering does also take place within any plane but is compen-'
sated by scattering in the plane at the surface above,. The nonexist-
ence of this "-1" plane at the surface makes the angular distributions
outward peaked [10]. .

The over-cosine distributions are well fitted by the fitting for-
mula cosM8 , and the exponent n is a good index.of the over cosine
distribution. The sputtering yields are measured under the rough sur-
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face of which the topography is induced by heavy ion-bombardment used
for the measurement, mostly larger than 1018 ions/cm?. The ion-induced
surface roughness reduces the degree of the over cosine distribution.
Another important factor which affect the angular distribution is a
surface contamination. The surface contamination brings the strong
outward-peaked distribution.

H . ANGULAR DISTRIBUTIONS OF SPUTTERED ATOMS FROM MONATOMIC SOLID

AT OBLIQUE INCIDENCE.

The angular distributions of sputtered atoms at grazing incidence
are composed of two parts, i.e., the random part and a few collision
process, where the random part means the contribution of well developed
collision cascades near the surface. Since the well-developed cascades
do not have the memory of the ion-beam direction, the angular distribu-
tion of spuitered atoms due to well-developed cascades will obey the
cosine distribution. While the angular distributions due to a few~
collision process have the explicit pPreferential angle of ejection.

It is wvery difficult to estimate analytically the preferential
ejection angle due to a few collision process. In place of a few col-
lision process for sputtering, let us consider a single collision
process for sputtering, i.e., a direct knock-out process. According to
the direct knock-out model [113, the preferential angle B of ejection
due to a single collision between an incident ion with energy E and a
target atom is roughly given as [11]

B =sinl {(cosd + q)(cos @ + 2g)} 1/2 s (3)

where q = [US/Y E]lfz with ¥ = 4M1M2/(M1 + Hz)z, and B is measured
from the surface normal. This simple relation tells us that we can get
the following scaling rule for the preferential ejection angle

sinf
= {(1+X)(1 + 2x)) 1/2 , (4)
cos §
where X = [Ug/y E11/2/cos6 .



IV . COMPILATION OF THE DATA OF ANGULAR DISTRIBUTIONS OF SPUTTERED ATOMS

The angular distribution of sputtered atoms for all available com-
binations of the incident ions and target atoms up to the early 1989
have been compiled and stored in the computer. Table 1 shows a class-
ification of available papers concerning angular distributions of
sputtered atoms published for these four decades. Table 2 shows a
list of available publications, and we classified these references into
four categories, i.e., monatomic target_(Table 3), multi-component
material (Table 4}, theory and computer simulation (Table 5) and review
work (Table 61}. Table 7 shows brief reviews of experimental works
listed in Tables 3 and 4. In order to know the magnitude of the over-
cosine distributions of sputtered atoms from monatomic solids we
employed the fitting formula cosP8 .  In Table 8 the best-fit n values
of experimental angular distributions at normal incidence are listed
for monatomic solids, and these n values are plotted against Y E 1in
Fig. 1. Table 9 shows experimental preferential ejection angles, where
the ejection angle is measured from the surface normal. Plots of sinf
ex/cosﬂ are shown in Fig. 2 for various angles of incidence, wvarious
ion-target combinations in monatomic solids. All compiled experimental
angular distributions are presented in the polar diagram in Fig. 3,
vwhere angular distributions of sputtered atoms from multi-component
solids are also included.
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Captions of tables

Classificaticen of papers concerning the angular distribution of
sputiered atoms published from 1960 to 1988.

List of publications concerning the angular distribution of
sputtered atoms, where the references are numbered in a
chronological order, and this numbering of references is used
in the following tables and figures.

List of publications of experimental works on the angular

distribution of sputtered atoms from a monatomic solid.

List of publications of experimental works on the angular
distribution of sputtered atoms form a multi-component solid.

List of theoretical and computational works on the angular
distribution of sputtered atoms.

List of review papers.

Brief review of experimental works on the angular distribution
of sputtered atoms. A crystal target is denoted by "CRYS" in
the column of "STRUCTURE".

The best-fit n values of an empirical fitting fermula cos®y
for the angular distribution at normal incidence on a monatomic
solid.

The preferential ejection angle B of meagured angular
distributions at oblique incidence on a monatomic solid.
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Table 2 List of publications concerning the angular distribution

of sputtered atoms

REFERENCES ¢ ALL 3}

57 1 G.X.WENNER
PHYSITAL REV. 108 (19572 35-45

60 t G.K.WEHNER, D.ROSENBERG
J. APPL. PHYS. 31 (1960) 177-179

61 2 HIPATTERSON, D.H.TOMLIN
PROCEEDINGS OF THE ROYAL SOCIETY 255 (1961) 474-488

64 1 R.BEHRISCH
ERGEBN. EXAKT. NATURW 35 (1064) 295

65 1 M.KAMEINSKY
ATOMIC AND IONLC IMPACT PHENOMENE DN METAL SURFACES <{(1965)

68 1 G.CARTER, T.$.COLLIGON
ION BOMBARDHENT OF SURFACE (1968}

68 2 N.V.PLESHIVFSEV
CATHODE SPUTTERING (1968)

68 3 M.W.THOMPSON
DEFECTS AND RADIATION DAMEGE IN METALS (1963}

69 1 P.SIGHUND
PHYSICAL REV. 184 (1969) 383-416

69 2 B.M.GURMIN, YU.A.RYZHDV, I.1.SKHARBAN
33 1969y 752

70 2 V.E.DUBINSKI, S.YA_LEBEVED
PHYS. LETT. 3iA 10 MAY {(1970) 533-534

70 3 V.E.DUBINSKII, S.YA.LEBEDEY
PHYS. LETT, 32A (1970) 457-453

70 4 O0.I.KAPUSTA, S.YA.LEBEDEV
S0V. PHYS. SOLID STATE 11 <1970) 2902-2904

70 5 A.V.VEEN, J.M,FLUIT .
ATOMIC COLLISION PHENOMENA 1N SOLIDS €1870) 246-257

70 6 R.J.MACDONALD
ABV. JHYS. 19 (1970) 457-524

72 1 P.BRYCE, J.C.KELLY
J. PHYS. C:SOLID STATE PHYS 5 (1972) 1604-1614

72 2 P.SIGMUKD
REV. ROUM. PHYS. 17 (1972) 1079

73 1 V_.M_BUKHARQOV, V.G.MOROZOV, V.E.YURASOVA
RADIAT. EFF. 19 (1973) 215-218

73 2 D.P.JACKSON
RADIAT. EFF. 18 (1973) 185-18%

T3 4 J.RICHARDS, J.C.KELLY
RADLAT. EFF. 19 (1973) 185-188

73 5 V.E.YURASODVA, A.A.SYSOEV, G.A.SAMSONOV, V.M.BUKHAKOV,
L.N.NEVIOROVA, L.B.SHELYRKIN
RADEAT. EFF. 20 (1973)> B9-93

73 & R.BEHRISCH
RADIAT. EFF. 1BR19 (1973

74 1 K.RODELSPERGER, W.KRUGER, A.SCHARMANX
I. PHYS. 269 (1974) 83-88



Table 2 {continued)

REFERENCES ¢ ALL )

T4 2 J.L.VOSSEN
J. VAC. SCI. AND TECHMOL. 11 (1974) 875-877

74 3 V.E.DUBIWSKII
S0V. PHYS. SOLID STATE 16 (1974) 135-136

74 4 S.YA.LEBEDEY, G.V.LYSOVA, V.E.DUBINSKIL
SOV. PHYS. SOLID STATE 15 (1974) 2380-2383

7?5 1 K.RODELSPERGER, W.KRUGER, A.SCHARMANN
2. PHYS. A 272 (1975) 127-130

TS 2 H,OECHSHER
APPL. PHYS. 8 (1975) 185-15%8

75 4 D.P.JACKSOM :
CAN. J. PHYS 53 (1975) 1513-1523

75 5 G.M.MACCRAKEN
REP. PROG. PHYS. 38 (1975) 241-327

76 1 K.RODELSPERGER, A.SCHARMANN
NUCL. INSTRUM. AND METHODS 132 (1976} 355-362

76 2 S.YA.LEBEBEV, G.V.LYSOVA
SOV. PHYS. SDLID STATE 17 (1976) 2014-2015

77 1 D.HILDEBRANDT, R.MANNS
RABIAT. EFF. 31 (1977) 1533-156

77 2 R.R.OLSON, G.K.WEHMNER
J. VAC. SCI. AND TECHNDL. 14 JANJFEB (1977) 319-321

77 3 K.RODELSPERGER, A.SCHARMANN
Z. PHYS. B 28 (1977) 37-42

FT 4 Y.CHOUAN, B.COLLOBERT
J. APPL. PHYS. 48 JUNE (1977) 2274-2279

77 5 P.SIGMUND
IHELASTIC ION-SURFACE COLLISIONS (1977

78 2 P.ERLERVEIN
PHYSICA STATUS SOLIDI (A) 47 (1978) K9-K10

78 3 UFFE LLITTMARK, W.0.HOFER
J. MATER. SCI. 13 (1978) 2577-258%

78 4 P.HUCKS, G.STOCKLIN, E.VIETZKE, K.VOGELBRUCH
J. NUCL. MATER. 76&7T7 (1978) 136-142

78 5 B.EMMOTH, TH.FRIED, M.BRAUN
J. NUCL. MATER. T6-77 (1978) 129-135

79 1 J.N.SMITH.JR
IEEE. TRANS. NUCL. SCI. NS-25 FEBRUARY (1979) 1252-1295

79 2 J.ROTH, J.BOHDANSKY, W.OTTENBERGER
IPP IPP 9/26 MAY (1979) 73-81

79 3 R.R.OLSON, M.E.KING, G.K.WEHNER
J. APPL. PHYS. 50(5) MAY (1979 3677-3683

79 4 G.FENSKE, L.HIVELY, G.MILEY, M.KAMINSKY
§. NUCL. MATER. 85886 (1979 1037-1043

79 5 D.HILDEBRANDT, R.MANNS
RADIAT. EFF. 41 (1979) 193-194

79 6 . J.N.SHITH.JR
- 4. HUCL. MATER. a0 (1979} 356-360



Table 2 ({continued)

REFERENCES (¢ ALL 2

79 7 R.YAMADA, K.SONE, M.SAIDOH
J. NOUCL. MATER. 84 (1979> 101-108

79 8 D.HILOEBRANDT, R.MANNS
PHYSILA STATUS SOLIDI 51 (1979) Ki51-154

B0 1 T.OKUTANI, H.SHIKATA, S.ICHIMURA, R.SHIMIIU
J. APPL. PHYS, 51(5) MAY (1980) 28BB4-2887

B0 3 J.L.WHITTON, W.0.HOFER, U.LLITTMARK, H.BRAUN, B.EMHOTH
APPL. PHYS. LETT. 36(7) APRIL (1980) 531-533

B0 4 V.S.CHERNYSH, A,JOHANSEN, L.SARNOLT-XRISTENSEN
RADIAT. EFF. LETT., 57 (1980 119-124

80 5 H.E.ROOSENDAAL, J.B.SANDERS
RADIAT. EFF. 5% (1980) 137-144

80 & M.M.JAKAS, M.M.R.WILLIAMS
J. PHYS. D:APPL PHYS 13 (1980) 1169-1180

80 7 H.L.BAY, J.BOHDANSKY, W.D.HOFER, J.ROTH
APPL. PHYS. 21 (1980) 327-333

80 B8 A.V.LUSHIKOV
SOV. PHYS. TECH. PHYS. 25 (1%80) 1459

B1 1 H.TSUGE, S.ESHO
J. APPL. PHYS. 52 JULY (1981) 4391-4395

81 2 H.H.ANDERSEN, J.CHEVALLIER, V.CHERNYSH
NUCL. INSTRUM. AND METHODS 191 (1981) 241-244

8% 3 J.BOIIDANSKY, G.L.CHER, W.ECXSTEIN, J.ROTH
J. NUEL. MATER. 1038104 (1981) 339-344

81 5 S.YA.LEBEDEYV, G.V.LYSOVA
RADIAT. EFF. LETT. 35B(1-2) (1981) 47-52

81 7 MH.P.SEAH, C.LEA
THIN SOLID FILIMS. 81 (1981) 257-270

81 8 Y.YAMAMURA
RADIAT. EFF. 55 (1981) 49-56

B1 9 DON E,HARRISEN,JR.
J. APPL. PHYS. 52 MARCH (1981) 1499-1508

81 10 K.SAIKI, H.TANAKA, S.TANAKA, A.KOMA
J. NUCL. MATER. 97 (1987) 173-178

B1 12 M.MANNAMI, K.KIHURA, A.KYOSHIMA
NUCL. INSTRUM. AND METHODS 185 (1981) 533-537

§1 13 D_HILDEBRANDT, R.MANNS, H.DUSTERHOFY
PHYSICA STATUS SOLIDI (A)64 (1981) K27-K30

81 15 X.BIHRISCH
TOP. APPL. PHYS. 47 (1981)

82 1 H.H.ANDERSEN, V.CHERWYSH, B.STENUM, T.SORENSEN, H.J.WHITLOW
SUR. SCI. 123 (1982) 39-4%6

82 2 J.BOHDANSKY, G.L.CHEW, W.ECKSTEIN, J.RDTH, B.H.U.SCHERZER,
R.BEHRISCH
J. NUCL. MATER. 1112112 (1982) 717-725

B2 3 R.G.ALLAS, A.R.KKUDSON, J.M.UAMBERT, P.A.TREADD, 6.W.REYNOLDS
NUCL. IMSTRUM. AKD METHDODS 194 (1982) 615-619

82 & Y_YAMAMURA
NUCL. INSTRUH. AND METHODS 194 (19B2) 515-522
—9_



Table 2 (continued)

REFERENCES ( ALL )

82 5 W.SIYMCIAK, K.WITTHAACK
NUCL. INSTRUH. AND METHODS 194 (1682) 561-5365

82 7 W.0.MOFER, M.L.BAY, P.J.MARTIN
J. NUCL. MATER. 76-77 (1982) 156-162

82 8 T.MOTOHIRD, Y.TAGA, K,NAKAJIHA
SUR. SCI. 118 (1982) 6&6-T74

82 9 P.SIGHUND, A.DLIVA, G.FALCONE
NUCL. INSTRUM. AND METHODS 194 (1982) 541-548

82 10 T.CKUTANI, R.SHIMIZU
JPN. J. APLL. PHYS. 21 (1982) 570-573

82 11 V.ORLINOV, G.MLADENOV, I PETROV, M.BRAUN, B.EMMOTH
VACUUM 32 (1982 Ta7-752

83 1 M.F.DUMKE, T.A.TOMBRELLO, R.A.WELLER, R.H.HOUSLEY, E.H.CIRLIN
SUR. SCI. 124 (1983) 407-422

83 2 H.J.KANG, Y.HATSUDA, R.SHIMIZU
SUR. SCI. 12¢ (1983) L179-L185

83 3 MH.ROSEN, G.P.MUELLER, W.A.FRASER
NUCL. INSTRUM. AND METHODS 209-210 (19837 63-66

83 4 M.R.WELLER
HUCL. INSTRUM. AND METHODS 212 (1983) 419-426

83 5 J.ROTH, J.BOHDANSKY, W.ECKSTEIN
HUCL. INSTRUM. AND METHDDS PHYS.RES. 218 (1933) 751-756

83 7 H.H.ANDERSEN, B.STENUM, T.SORENSEN, H.J.WHITLOW
NUCL. INSTRUM. AND METHODS ?209-210 (1983) 487-494

83 9 R.BEHRISCH
TOP. APPL. PHYS. 52 (1933}

84 1 S.ICHIMURA, H.SHIMIZU, H.MURAKAMI, Y.ICHIBA
J. NUCL. MATER. 1288129 (1984) 601-604

84 2 H.H.ANDERSEHN, B.STENUM, T.SORENSER, H.J.WHITLOW
N2CL. INSTRUM. AND METHODS PHYS.RES. B 2 (1984) £23-626

84 3 P.R.MALMBERG, R.G.ALLAS, J.M.LAMBERT, P.A.TREADO, G.VW.REYNOLDS
NUCL. INSTRUM. AND METHQOS PHYS.RES. B 2 (1984) 679-683

8 4 J.LINDERS, H.NIEORIG, M.STERNBERG
NUCL. INSTRUM. AND METHODS PHYS.RES. B 2 (1G84) 645-654

84 S5 R.BECERRA-ACEVEDO, J.BOHBANSKY, W.EEKSTEIN, J.ROTH
NUCL. LINSTRUM. AND METHOBS PHYS.RES. B 2 (1984) 631-634

84 6 L.G.HAGGMARK, J.P.BIERSACK
J. NUCL. MATER. 1038104 (1984) 345-350

85 1 HEE JEA KANG, EIZOH KAWATOH, RYUICHI SIMIZU
JPN. J. APLL. PHYS. 24 MOVEMBER (1985) 1409-1416

85 ? G.BRAUER, D.HASSELKAMP, W.KRUGER, A.SCHARMANN
NUCL. INSTRUM. ARD METHODS PHYS.RES. B 12 (1985) 458-463

85 3 S.KUNDU, D.GHOSE, D.BASU, S.B.KARMODHAPATRO :
WUCL. INSTRUM. AND METHODS PHYS.RES. & 12 (1985) 352-357

85 4 H.H.ANDERSEN, B.STENUM, T.SORERSEN, H.J.WHITLOW
NUCL. INSTRUM. AND METHDDS PHYS.RES. B 6 (1985) 459-465

85 5 T.MOTLIHIRD, F.OZAWA, Y.TAGA ]
: THIN SOLID FILIMS. 128 (1985) .L37-L39



Table 2 (continued)

85 6 D.S5.KARPUIOV, J._S_COLLIGONH, H.KHEYRANDISH, A.E.MILL
HUCL. IHSTRUH. AKD METHODS PHYS.RES. B & (1985) 474-478

85 7 H.HAUTALA, W.J.WHITLOW
NUCL. INSTRUM. AND METHODS PHYS.RES. B 6 (1985) 466-473

B5 10 W.ECKSTEIN, J.P.BIERSACK
APPL. PHYS. A37 (1985) 95-108

85 11 V.A.BURDOVITSIN, I.E.BURKOVA, V.M.ZAVODCHIKOV
PHYS. CHEM. MECH. SURFACES 3 (1985) 715-719

85 13 1.1.BONDAR, N.P.DUBINKIRK, L.M.GERT, D.S,.GORNYI
PHYS, CHEM. MECH. SURFACES 2 (1985} 1947-1954

86 1 H.J2.KAKG, R.SHIMIZU
BUR. SCI. 169 (1986) 337-346

86 2 J.P.O’CONNOR, L.M.BAUMEL, P.G.BLAUNER, K.M.HUBBARD, M.R.VWELLER
R.A.WELLER
RUCL. INSTRUM. AND METHDDS PHYS.RES. B 13 (1986) 365-368

86 3 YASUHIRO NAGA], TOMOYUKI TOSHIMA
J. VAC. SCi. AND TECHNOL. A4(2) MAR/APR (1986) 179-183

86 5 B.J.GARRISON
NUCL. INSTRUM. AND METHODS PHYS.RES. B 17 (1986) 305-308

86 6 Y.MATSUDA, Y.YAMAMURA, Y.UEDA, K.UCHINQ
K.HURAOKA, M.MAEDA, H.AKAZAKI
JPN. J. APLL. PHYS, 25 (1986) 8-11

86 T M.SZYMONSKI, W.HUARG, T,ONSGAARD
HUCL. INSTRUM. AND METHODS PHYS.RES. B 14 (19858) 263-267

86 8 TF_LAMA, J.A_STRAIN, P_D.TOWNSEND
RADIAT. EFF. 99 (19863 301-311

86 9 M.ERDMANN, J.LINDERS, H.NIEDRIG, M.STERNBERG
RUCL. INSTRUM. AND METHDDS PHYS, RES. B 13 (1986) 353-356

86 11 D.Y.LO, T.A.TOMBRELLO, M.H.SHAPIRO
HUCL. INSTRUM. AND METHODS PHYS.RES. B 17 (19B86) 207-212

86 12 M.SAIDOH, H.L.BAY, J.BOHDANSKY, J.ROTH
NUCL. INSTRUM. AND METHODS PHYS. RES. B 13 (1986) 403-407

86 13 C.COURDRAY, G.SLODZIAN
NUCL. INSTRUM. AND METHODS PHYS. RES. B 15 (1986) 29-33

B6 14 J.P.BAXVER, G.A.SCHICK, J.SINGH, P.H.KOBRIN, N.WIROGRAD
J. VAC., SCI. AND TECHNOL. A&(3) (1986) 1218-1221

86 15 J.P.BAXTER, J.SINGH, G.A.SCHICK, P.H.KOBRIN, N.WIKOGRAD
RUCL. INSTRUM. AND METHODS B17 (1986) 300-304

86 16 E.TAGLAUER, J.ONSGAARD
APPL. PHYS. LETT. 48(9) (19B6) 575-577

86 17 W.HUANG, J.ONSGAARD, M.SZIYMDNSKI
EROSIOK AND GROWTH OF SOLIDS STIMULATED BY {1986) 440-443

86 18 S.KUNDV, D.GHOSE, D.BASU, S.B.KARMOHAPATRO
INDIAN J. PHYS 60GA (19862 245-248

86 19 K.KANAYA, N.BABA, Y.MURANAKA, K.ADACHI
RES. REP. KOGAKUIN UNIV. €1986) T4-80

87 2 C.SCHWEBEL, C.PELLET, G.GAUTHERIN
NUCL. INSTRUM, ARD METHODS PHYS.RES. B 18 (1987) 525-528
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Table 2 {continued)

REFERENCES ( ALL
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MUCL. INSTRUM. AND METHODS PHYS.RES. B 19-20 (1987 75-79

67 7 K.T.WALDEER, H.M.URBASSEX
NUCL. INSTRUM. ARD METHODS PHYS.RES. B 18 (1987) 513-324
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NUCL. INSTRUM. AND METHODS PHYS.RES. B 28 (1987} 205-213

87 9 K.J.SNOWDON, R.A.HARING
NUCL. INSTRUM, AND METHODS PHYS.RES. B 18 (1987} 596-599

87 10 Y.YAMAMURA, C.MOSSNER, H.OECHSHER
RADIAT. EFF. 105 (1%87) 31-41

87 11 W.0.HOFER, H.GHASER
NUCL. INSTRUM. AND METHODS PHYS.RES. B 13 (1987) 605-608

87 12 Y.MATSUDA, S.MATSUBAGUCHIL, C.HONDA, M.MAEDA, T.0KADA
Y.YAMAMURA, K.MURADKA, M.AKAZAKL
J. NUCL. MATER. 145-147 (1987) 421-424

87 13 V.A_BURDOVITSIN
PHYS. CHEM. MECH. SURFACES 4 (1987) 2209-2215

87 15 R.A.HARING
HAT. RES. SOE. SYMP. PROC 75 (1987) 483-490

87 17 M.H.ANDERSEN
NUCL. I#STRUM. AND METHODS 818 (1987) 321

87 18 P.SIGMUND
NUCL. INSTRUM. AND METHODS 827 (1987) 1

88 1 W.HUANG
SUR. $CI. 202 (1988) 603-606

88 2 A.I.DODONOV, S.D.FEDOROVICH, E.A.XKRYLOVA, E.S.HASHKOVA
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NECL. INSTRUM. AND METHODS B33 (1938) 534-537
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88 4 H.H.AKDERSEN
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88 5 M.VICANEK, J.J.JIMENEZ, P.SIGHUND
NUCL. INSTRUM. AND METHODS B36 (1988) 124-136
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Table 3 List of publications of experimental works concerning

the angular distributions from a monatomic solid.

REFERENCES ( EXPERIMENY ¢ MOHOATOMIC O

57T 1 G.K.WEUHER
PHivyS1CAL REV. 108 (1957) 35-45

60 1 G.K.WEHNER, D.ROSENBERG
J. APPL. PHYS. 31 (1%60) 177-17%

61 2 H.PATTERSON, D.H.TOMLEIN
PROCEEDINGS DF THE ROYAL SOCIETY 265 (1961) 474-488

69 2 B.M.GURKIN, YU.A.RYZHOV, I.I.SKHARBAN
33 (19693 752

70 2 V.E.DUBINSKI, S.YA.LEBEVED
PHYS. LETT. 31A 10 MAY (1970) 533-534

70 3 V.E.DUBINSKII, S.YA.LEBEDEY
PHYS. LETT. 32A (1970) 457-458

70 4 O.1.KAPUSTA, S.YA.LEBEDEY
S0V. PHYS. SOLID STATE 11 {1970) 2902-2904

70 5 A.V.VEEN, J.M.FLUIT
ATOMIC COLLISION PHENOMENA IN SOLIDS C1970) 246-257

73 1 V.M.BUXIANOV, V.G.MOROZOV, V.E.YURASOVA
RADIAT. EFF. 19 (1973 215-218

74 1 K.RODELSPERGER, W.KRUGER, A.SCHARMARN
7. PHYS. 269 (1974) 83-88

T4 4 S.YA.LEBEDEV, G.V.LYSOVA, V.E.DUBIKSKII
$0V. PHYS. SOLID STATE 15 (1974) 2380-2383

75 1 K.RCDELSPERGER, A.SCHARMANN
NUCL. INSTRUM. AND METHODS 132 ¢1976) 355-362

76 2 S.YA.LEBEDEV, G.V.LYSOVA
SOV. PHYS. SOLID STATE 17 (1976) 2014-2015

77 1t D.HILDEBRANDT, R.MANNS
RADIAT. EFF. 31 (1977) 153-156

77 3 K.RODELSPERGER, A.SCHARMANN
2. PHYS. B 2B (1977) 37-42

77 4 Y.CHOUAN, D.COLLOBERT
J. APPL. PHYS. 48 JUNE (1977) 2274-227%

78 2 P.ERLENWEIN
PHYSICA STATUS SOLIDI  (A) 47 (1978) K9-K10

78 4 P.HUCKS, G.STOCKLIN, E.VIETZKE, K.VOGELBRUCH
J. NUCL. MATER. T76H&TT (1978) 136-142

T8 5 B.EMMOTH, TH.FRIED, M.BRAUN
J. NUCL. MATER. 76-77 (1978)> 129-135

79 2 J,ROTH, J.BOHMDANSKY, W.OTTENBERGER
IPP IPP 9/26 MAY (1979) 73-81

79 7 R.YAMADA, X.S0NE, M.SAIDOH
J. HUCL. MATER. 84 (1975) 101-108

79 & D.NILDEBRAKRDT, R.MANNS
PHYSICA STATUS SOLIDI 51 (1979) K151-154

80 1 T.OKUTANI, HM.SHIKATA, S_ICHIMURA, R.SHINIZU
J. APPL. PHYS. 51(5) MAY (1980) 2884-2887

80 3 J.L.WHITTOM, W.O.HOFER, U.LITTMARK, M.BRAUN, B.EMMOTH
APPL. PHYS. LETT. 36(7) APRIL (1980) 531-533
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Table 3 (continued)

REFERENCES ( EXPERIMENT @ MONDATOMIC
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NUCL. ENSTRUM. AND METHODS PHYS.RES. B 14 (1986) 263-267

86 9 MH.ERGMANN, J.LINDERS, H.NIEDRIG, M.STERNEERG
MUCL. INSTRUM. AND METNODS PHYS. RES. B 13 (1986) 353-356

86 12 M.SAIDOH, H.L.BAY, J.BOHDANSKY, J.ROTH
NUCL. INSTRUN. AND METHOOS PHYS. RES. B 13 (1986) 403-407

86 14 J.P.BAXTER, G.A.SCHICK, J.SINGH, P.H.KDBRIN, N.WINOGRAD
J. VAC. SCI. AND TECHKOL. A4(3) {1986) 1218-1221

86 15 J.P.BAXTER, J.SINGH, G.A.SCHICK, P.H.KOBRIN, N,WiNOGRAD
HUCL. INSTRUM. AND METHODS 817 €1986) 300-304

86 16 E£.TAGLAUER, J.ONSGAARD
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NUCL. INSTRUM. AND HETHODS PHYS.RES. B 18 (1987) 605-£08

87 12 Y.MATSUDA, S.MATSUSAGUCHI, C.HONDA, M.HAEDA, T.OKADA
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J. NUCL. MATER. 145-147 (1987) 421-424

88 1 W.HUANG
SUR. SCI. 202 (1988) 603-606

88 2 A.I1.DODONGV, S.D.FEDOROVICH, E.A.KRYLOVA, E.S.MASHKOVA

V.A.HOLCHAROY
NUCL. INSTRUM. AND METHOBS B33 (1988) 534-537



Table & List of publications of experimental works concerning

the angular distribution from a multi-component solid.

REFERENCES ( EXPERIMENT 1 MULTICOMPONENT )

73 4 J.RICHARDS, J.C.KELLY
RADIAT., EFF. 19 (1973) 185-188

73 5 V.E.YURASOVA, A.A.SYSDEV, G.A.SAMSONDV, V.M.BUKHANOV,
L.N.NEVZOROVA, L.B.SHELYAKIN
RADIAT. EFF. 20 (1973) 89-93

77 2 R.R.CLSON, G.K.WEHNER
Jo VAL, SCE. AND TECHWOL. 14 JAN/FEB (1977) 319-321

79 1 J.N.SMITH.JR
LEEE. TRANS. NUCL. SCi. #HS-26 FEBRUARY (1979) 1292-1295

79 3 R.R.OLSON, M.E.XING, G.K.WEHNER
J. APPL. PHYS. 50(5) HAY (1979) 3677-3683

79 6 J.N.SMITH.JR
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81 2 H.H.ANDERSEN, J.CHEVALLIER, V.CHERNYSH
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81 3 J.BOHDANSKY, G.L.CHEN, W.ECKSTEIN, J.ROTH
J. NUCL. MATER. 103&104 (1981) 339-344

82 1 H.H.ANDERSEN, V.CHERNYSH, B.STENUM, T.SORENSEN, H.J.WHITLOW
SUR. SCI. 123 (1982) 39-46

B2 8 T._HMOTOHIRD, Y.TAGA, K,NAKAJSIMA
SUR. SCI. 118 (1982) 66-74

82 11 V.ORLINOY, G.MLADENOV, I PETROV, M.BRAUN, B,EMMDTH
VACUUM 32 (1982) 747-752 .

83 1 M.F.DUMKE, T.A.TOMBRELLO, R.A.WELLER, R.M_HOUSLEY, E.H.CIRLIN
SUR. SCE. 124 (198B3) 407-422

83 2 H.J.KANG, Y.MATSUDA, R.SHIMIZVY
SUR. SCI. 127 (1983) L179-L185

B3 4 M.R.WELLER
RUCL. INSTRUM. AND METHODS 212 (1983) 419-426

83 5 J.ROTH, J.BOHDANSKY, W.ECKSTEIN
NUCL. INSTRUM. AND METHODS PHYS.RES. 218 (1983) 751-756

83 7 H_H.ANDERSEN, B.STENUM, T.SORENSEN, H.J.WHITLOW
NUCL. INSTRUM. AND METHODS 209-210 (1983) 487-494

B4 1 S.ICHIMURA, H.SHIMIZU, H.MURAKAMI, Y.ICHIDA
J. KUCL. HATER. 1288129 (1984) 601-604

84 2 H.H.ANDERSEK, B.STENUM, T.SORENSEN, H.J.WHITLOW
NUCL. ENSTRUM. AND METHODS PHYS.RES. B 2 (1984) 623-626

85 11 V.A.BURDOVITSIN, I.E.BURKDVA, V.M.ZAVODCHIKOV
PHYS. CHEM. MECH. SURFACES 3 (1985) 715-71%9

86 1 H.J.KANG, R.SHIM1ZU
SUR. S5CI. 1869 (19BB) 337-346

86 3 YASUHIRD NAGAI, TOMOYUKI TOSHIMA
J. VAC. SC1. AND TECHNCL. A4(2) MAR/APR (1986) 179-183

86 B F.LAMA, J.A.3TRAIN, P.O.TOWNSEND
RADIAT. EFF. %9 (1986) 301-311
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Table 5 List of publications of theoretical and computational

works on the angular distribution of sputtered atoms.

REFERENCES ( THEQRY & SIMUILATION }

69 1 P.SIGHUAND
PHYSICAL REY. 184 (1969 383-416

72 1 P.BRYCE, J.T.XELLY
J. PHYS. C£:500i0 STATE PHYS 5 (1972) 1604-1614

3 2 D.P.JACKSON
RADIAT. EFF. 18 (1973) 185-189

74 3 V.E.DUBLINSKII
SOV. PHYS. S$OL1D STATE 16 (1974 135-136

75 1 K.RODELSPERGER, W.KRUGER, A.STHARMANN
Z. PHYS, A 272 (1975} 127-130

75 4 D.P_JACKSOWN
CAN. J. PHYS S3 (1575) 1513-1523

78 3 UFFE LITTHARK, W.D.HOFER
J. MATER. SCI. 13 (1978) 2577-2586

79 4 G.FENSKE, L.HIVELY, G.MILEY, M.KAMINSKY
J. NUCL. MATER. 85886 (1979) 1037-1043

79 5 D.HILDEBRANDT, R.MANNS
RADIAT. EFF. 41 (1979) 193-194

B¢ 5 H.E.RODSENDAAL, J.B.SANDERS
RADIAT. EFF. 52 (1980) 137-144

80 6 M.M.JAKAS, M_M.R.WILLIAMS
J. PHYS. D:APPL PHYS 13 (1980) 1169-1180

BO 8 A.V.LUSNIKOV
SOV, PHYS. TECH. PHYS. 25 (1980) 1459

81 7 M.P.SEAH, C.LEA
THIN SOLID FILIMS. 81 (1981) 257-270

81 8 Y.YANAMURA
RADIAT. EFF. 55 (1981) 49-36

81 9 DON E,HARRISON,JR.
J. APPL. PHYS. 52 MARCH (1981) 1499-1508

82 4 Y.YAMAMURA
NUCL. INSTRUM. AND METHODS 194 (1982) 515-522

82 9 P.SIGMUNB, A.OLIVA, G.FALEONE
NUCL. INSTRUM. AND METHODS 194 (1982) 541-548

B2 10 T.DKUTANI, R.SHIMIZU
JPN. J. APLL. PHYS. 21 (1982) 57Q-573

83 3 M.ROSEN, G.P.MUELLER, W.A.FRASER
NUCL. INSTRUM. AND METHODS 209-210 (1983) £3-66

85 6 L.G.HAGGMARK, J.P.BIERSALK
J. NUCL. MATER. 103&104 (1984} 345-350

B5 1 MEE JEA KANG, E1Z0H KAWATOH, RYULCHI SIMIZU
JPN. J. APLL. PHYS. 24 NOVEMBER €1985) 1409-1416

85 6 D.S.KARPHIODV, J.S.COLLIGON, H.KHEYRARDLISH, A.E.HILL
NUCL. ENSTRUM. AND METHORS PHYS.RES. B 6 (19B5) &74-478

85 7 H.HAUTALA, H.J.WHITLOW
HUCL. INSTRUM. AND METHODS PHYS.RES. B 6 €1985) 466-473

85 10 W.ECKSTEIN, J.P.BIERSAEK
: APPL. PUYS. AJT (1985) 95-108
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Table 5 (continued)

REFERENCES ( THEORY & SIMULATION )

86 5 B.J.GARRISON
NUEL. INSTRUM. ANB METHGDS PHYS.RES. B 17 (1986) 305-308

86 11 D.Y.LO, T.A.TOMBRELL(O, M,.H.SHAPIRD
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Table 6 List of review papers

REFERENCES  REVIEW
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Table 7 Brief review of experimental works on the angular

distributions of sputtered atoms
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(continued)

Table 7
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{continued)
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{continued)

Table 7

STRUCTURE
PR

TARGET

ANGLE

ERERGY (KEV)

10N

REFERENCE
R e e L T T T T T e s

81 10 I K.SAIKI

NG,

HQ

b

1,

0.3,

HE

— ot o b

B e I R el R Tt T e S S
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50
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81 13 I D.HILDEBRANDT

NE,

-40, 0, 45 1 AL,

10, 20, 30 I

1

I KR, NE,
1 AR,

I
!
1
1

13
I
I
1

i
I
I
I

XE

et

B S SO S

I PT-CU

I 160G -

AR

I

11 H.H.ANDERSEN

B2

e R ]

Bk I . T T S T T T T YUy S U

25, 50, 1 MO

10,

100

I 50,

D, HE

1

2 1 J.BOHDANSKY

82

75

e B B

D T T U S

AL

CU, NI,

1

90,

I Cu, NI, AL 1 &0,

82 3 1 R.GLALLAS

I 120

I
I
I
I

e ]

B Lk L k. T T S T T g

I CRYS

I Al

1]

I

I 0.2-30

I NE, XE

S I W.SZYNCZAK

82

o

B R L e et S e il Sl

82

I

I .5, 4

I HE, H

7 I V.0.HOFER

[ B B

B it i S e S S

82 8 1 T.MOTOHIRO

1

B et S e S e e e A R U

I

I AL, AL203

1

40

AR

82 11 I V.ORLIKOV

ot

B o o r o m oo ammm e mn oAb n mm e m m e e m e mm e e e e e he e

I16GA, 1

15

AR

1 1 K.F.DUMKE

83

Lo B B ]

et e i T e e S i

1 Ag-Cu

AR

2 1 H.J,KANG

83

R B A

BT LT T S T LT T I

—22-



{continued)

Table 7

ANGLE TARGET STRUCTURE

ENERGY (KEW)

10N

REFERENCE
i R i T T T e U PO

NO.
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(continued)

Table 7

ANGLE TARGET SIRUCTURE

ENERGY (KEV)

ICN

REFERENCE

NO.

T N T NN TSN T
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{continued)

Table 7

ANGLE TARGET STRUCTURE
I e e R it TR

EXERGY (KEV)
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REFERERCE

NO.
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Table 8 The best-fit n values of an empirical fitting

n
formula cos 6

ENERGY(KEV) 10W TARGET M- YALUE REF. WO,
Bememcamansen L L A L L L L L a
I ;
t 0.30 HG Nl 0.45 60. 1. 1 [
: 0.30 HG NI 0.48° 60. 1. 2 :
: 0.10 HG PT 0.29  60. 1. 3 :
: 0.25 WG PT 0.55 60. 1. 4 :
: 0.50 HG PT 0.54 80. 1. S :
: .75 HG PT 0.58  66. 1. & :
: 1.00 HG PT 0.62 &0. 1. 7 :
: a.10 He Ni : 0.02 &0.1. 8 :
: 0.25 HE Nl 0.71 60, 1, 9 :
: 6.50 H6 NI 0.56 60. 1. 10 :
: 0.75 He NI 0.85 60. 1. 11 :
: 1.00 HG NI 1.69 66. 1. 12 :
: 0.15 HG GE 0.11 60. 1. 13 :
: 0.25 e GE 0.43 $0. 1. 14 :
: 0.50 HG SE 0.69  60. 1. 15 :
: 0.75 HG GE 6.91 60. 1. 16 :
: 1.00 HG GE 1.06 60. 1. 17 :
: .15 G uo 0.01 60, 1. 18 :
: 0.25 HG NG 0.47 60. 1. 19 :
: 0.50 WG MO 0.29  60. 1. 20 :
: 0.75 HG HO .55 60, 1. 21 :
: 1.00 HG NO 0.64 60. 1. 22 :
: 0.15 HG FE 0.03 60, 1. 23 :
: 0.25 HG FE 0.22 60, 1. 24 :
: 0.50 H6 FE 0.48 60. 1. 25 :
: 0.75 ne FE 0.54  60. 1. 26 :
: 1.00 HG FE 0.89  60. 1. 27 :
: 306.00 AR AU 1.49 76. 1. 4 :
: 300.00 AR Al 1.17 76. 1. 3 :

‘: s.00 KR cu 0.33 7. 1. 1 :
: B.OO kR cy 0.44 7.1, 2 :
: 14.00 KR '] 0.46 7. 1. 3 :
: 300.00 AR PT 2.28 W 3. 2 :
: 130.00 AR AU 1.85 77. 3. ; :
: 130.60 AR Al 1.44 7. 3. 5 :
: 1000.60 AR AU .2.28 77. 3. 8 :
e O perereiaeieietmccaceat .



Table 8

ENERGY{KEV) 10N TARGET N-VALUE REF. NO.
L B e L R Hommemmen LR e e R =
t I
i 130.00 AR ] 1.71 7. 3. to ]
: 300.00 AR cu 1.82 77. 3. 12
: 3d0.00 AR TA G.99 T7. 3. 1% :
: 65.00 HE NO 0.88 78. 5. 1 :
: 40.00 HE AG 1.22 78. 5. 2 :
: 4G.00 AR HO i.08 78. 5. 3
: 20,00 AR AG 2.56 8. 5. 4 :
: 1.00 H3 NI S 2.09 79. 2, 6
: 4,00 H2 N1 1.63 79. 2. 12 :
: 4,00 HE [ §8 0.72 79. 2. 16 :
: 4.00 H2 ¥ 0.73 79. 2. 19
: 3.00 AR sl 1.54 80. 1. 1 1
: 10.08 AR 51 0.87 80. t. 2 :
: 1.00 AR AU 1.36 Bt. 1. 1 :
: 1.00 AR AL 0.60 81. 1. - 2 :
: 1.00 AR AL 0. 44 81. 1. 4 :
: 1.00 AR Al t.08 81. t. 5 :
: 1.00 AR PT 0.79 81, 1. [ :
: 1.00 AR PT 0.75 81. 1, 7 :
: 1.00 AR TA 0.81 81. 1, 8 :
: 1.00 AR s8I 0.72 81. 1. 9 :
: g.50 AR AU 1.1% 81. 1. 10 :
: 0.50 AR si 0.58 81. 1. 14 :
: 0.45 H Nl 1.15 81. 3. 1
: 0.45 H- N1 0.75 81. 3. 5 :
: 1.00 H N1 0.81 81. 3. 6 :
: 4.00 R N1 1.54 81. 3. 7 :
: 50.00 AR Al 2.27 81.12. 1 :
: 100.00 [ HO 1.29 82. 2. 4 :
: 100,00 RE HD 1.1t 82. 2. 8 :
: 50,00 HE HO .11 B2, 2. 12 :
: 60.00 cy tu 1.26 82. 3. 1 :
: 90.00 (1] Y 1.35 82. 3. 2 :
: 120.00 [#] cy 1.33 32. 3. 3 :
: 60.00 Kl NI 1.05 82. 3. 4 :
: 90.00 NI NI 0.9%0 82, 3. 5 :
: 120.00 NI N1 8.75 82. 3. ] :
: ------------ #rmaaceaas L L D :

(continued)



Table 8 {continued)

- am om e bt A i e e e e e e v e om o T b Am W e mm mm Ew T Tm —r dhw fm A Al &R Lm L dm ke im e e e e e En Mm e e Ee Tm fm o W RS Mmoo e e e oA e e e e e e =

EKERGY(KEY) 10N TARGET N-VALUE  REF, NG,
Lmmmmmmmmm—aa [P, tescnannnane O $rrrrce s as S
: 80.06 €U tu 1.30 82.3. T
: 90.00  CU v 1.00 82.3. 8
: $0.00  CU v 0.77 82.3. 9
: 90.00  CU v 1.35  82. 3. 10
: 90.00  CU ) 0.82  82.3. 11
: 90.60 €U v 1.07  B2. 3. 12
: 4.00  HE v 1.19  s2. 7. 1
: 4,00  HE v 0.97  82.7. 2
:. 0.50 M v 1.17  82. 7. 3
: 40.00 AR AL 0.6  82.1t. 1
: 40.00 AR AL 0.86  82.11., 2
: 125.00 AU cu 1.99 84,3, 1
: 125.00 AU cu 2.35 84, 3. 2
: 125.00 AU ty 2.01  84.3. &
: 125.00 AU tu 2.4 Ba. 3. 7
: $00.00 AR AU 2.02  85. 2. 1
: $00.00 AR o 1.99  85.2. &
: 500.00 AR b1 1.33  85. 2. 12
: 30.00  KE AG 0.98  85.3. 1
: 20.00 AR AG 0.84  85.3. 2
: 20,00 KR AG 1.15  85.3. 3
: 30.00  XE AG 1.31  85. 3. 4
: £0.00 AR GE 1.17  85. 4. 1
: 20.00 AR cu 1.82 85, 4. 2
: 80.00 AR PY 1.96  85. 4. 3
: 2.30 AR AU 0.54  85.5. 1
: 5.00 AR AU 0.30  85.5. 2
: 7.80 AR AU 1.04  85.5. 3
: 100.00 bR x8 1.36  86. 2. 2
: 1.00 AR FE 112 86. 6. 1
: 3.00 AR FE 1.45  86. 6. 2
: 2.00 AR fE 1.31  86. 6. -3
: 0.60 AR fE 0.93 6. 6. 4
: 5.00 AR AG 1.18  86. 7. 1
: $.00 AR AG 6.20 86, 7. 2
: 5.00 AR AG 1.7+ 86.7. 3
: 5.00 AR RH 1.11  86.14. 1
: ------------ fmemmmmia frammammaman [P, $ommmmmmaim—aen =



Table 8 {continued)

EKERGY(KEV) 1OH TARGET N-VALUE  REF.  ND.

B-wammmmem——— $ommmm e $mmmmmmmaaan #ommmmmea #ommmmmmmmae oo -
I !
I 5.00 AR RH 2.03 86.14. 2 I
: 5.00 AR N 1.31  86.15. 1 :
: 5.00 AR RY 1.81  Bs.15, 2 :
: 5.00 AR IN 1.06  86.15. 3 ;
: 5.00 AR 7 1.31 85.15. & :
: 5.00 AR I 1.49  86.15. 5 :
: 5.00 AR RH 1.22  86.15. 6 :
: 5.00 AR RH 1.56  B6.15. 7 :
: 5.00 AR RH 2.11 86.15. 3 :
: 2.00 AR tu 0.72  86.16. 1 :
: 2.00 AR cu 0.88  86.16. 2 :
: 2.00 AR cu 1.12  86.16. 3 :
: 2.00 AR cu 1.17  86.15. 4 :
: 5.00 AR AG 1.23  #6.17. 1 :
: 5.00 AR AG 1.77 B6.17. 2 :
: 5.00 N2 AG 1.11  86.17. 3 :
: 5.00 N2 AG 1.38  B6.17. & :
: 20.08 AR A8 0.a5  Ac.18. 1 :
: s.00 N AG 0.88  BB. 1. 1 :
i $.06 N AR 1.13  se. 1. 2 i
: 30.06 AR cu 3.2 83. 2. 12 :
: ------------ #ommmmen #mmmmmmanaan #mmmmmm e #ommmmmmaa oo i
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Table 3§ The preferential ejection angle 8 of measured distributions

at oblique incidence on a monatomic solid.

EMERGY(KEY) ION TARGET 8 B REF.  NO.
L R Lt $rmanra #mmmmmmaa P L LT e .
I [
I 5.00 KR v 60.0  53.8  69. 2. 1 j
: 16.00 KR v 60,0  S0.0  69. 2. 2 :
: 19.00 KR v 60.0  23.0 69, 2. 3 :
: '530.00 AR cy 60.0 0.0 76, 1. 1t :
: 300.00 AR cu 60.6  30.0  76. 1. 2 :
: 300.00 AR Ly 60.0 0.0 6. 1. 3 :
: 130.00 AR AU 60,0 0.0  7B. 1. & :
: 130.00 AR P : $0.0 0.0 76. 1. 7 :
: 130.00 AR cy 60.0 5.0 76.1. 8 :
: 130.00 AR FE 60.0 5.0 ?6.1. 9 :
: 130.00 AR TA 60.0 5.0 T76. 1. 10 :
-: 1000.00 AR AU 60.0 5.0 T6. 1. 11 :
: 1000.00 AR PT 60.0 5.0 76. 1. 12 :
: 1000.00 AR tu §0.0 0.0 76. 1. 13 :
: 1000.00 AR FE 60,0  20.0 76. 1. 14 :
: 1000.00 AR TA 60.0 0.0  76. 1. 15 :
: 130.00 AR PT 60.0  10.0 77.3. 1 :
: 300.00 AR PT 60.0  10.0  77. 3. 3 :
: 130.00 AR Ay 60.0 0.0 77.3. & :
: 130.00 AR AU 60.0 0.0 7. 3. 7 :
: 1000.00 AR Ay 60,0 9.0 77.3. 9 :
: 130.00 AR cu 60.0 0.0 77. 3. 1t :
: 300.60 AR cy 60.0 0.0 77. 3. 13 :
: 1000.00 AR £y 60.0 0.0 77. 3. 14 :
: 130.00 AR TA 60.0  29.0  T7. 3. 15 :
: 1000.00 AR TA 60.0 0.0 77. 3. 17 :
: 130.00 AR FE 60.0  20.0 77. 3. 14 :
: 130.00 AR FE 60.0 0.0 77.3. 19 :
: 130.00 AR FE 60.0 0.0 77.3. 20 :
: 1000.00 AR FE §0.0  20.0  77. 3. 21 :
: 1.00  #3 NI 80.0  45.0  79. 2. 1 :
: 1.00  H3 NI 70.0  43.0  79. 2. 2 :
: 1.00  H3 R : 60.6  49.0 T9. 2. 3 :
: 1.00  H3 K1 40.0  S0.06  79. 2. 4 :
: 1.00  #3 i 20,0  50.0  79. 2. S :
:. £.00 W2 NI S 80,0 21,0 7% 2. o T ;:
: ------------ e F-—--mmm - L o L ::



Table 9 {continued)
2
ENERGY(KEV) IOM TARGET a 8 REF.  NO.
LR e dmmraaas L T L LT 5
1 '
i 4,00  u2 " 70.0  33.7  79.2. 8 |
: 4.00 K2 a1 60.0  42.0 79. 2. 9 :
: 4.00  H2 K1 40,6 S0.0 79, 2. 10 :
: 4.00 H2 Nl 20,0 50.0 79, 2. 11 :
: 4.00 HE NI 80.0  15.0 719, 2, 13 ]
: 1.30 M3 A1 60.0  50.0  79. 2. 14 :
: 4.00  HE NI 40.0 55,0  79. 2. 15 :
: 406 H2 v 80.0  45.0  79. 2. 17 :
: 4.00  H2 v 60.0  45.0  79. 2. 18 :
: 3.00 AR s1 60.0 20,0 80.1. 3 |
: 10.00 AR s1 60.0  15.0  B0. 1. 4 :
: 0.45 N 40,0 45.9 81, 3. 2 :
: 0.45 W NI 60.0  45.0  81. 3. 3 :
: 0.45 W NI 80.0  49.3  81. 3. 4 :
: 100.00 B 0 75.0 20.0  82. 2. 1 :
: 100.00 HO 50.0  50.0 82, 2. 2 :
: 100.00 B HE ?5.0  s0.0 8z, 2. 3 ;
: 50,00 D 0 75.0  25.0 82. 2, 5 |
: 50.00 D X0 50.0  45.0 82, 2. 6 :
: 50.00 HO 25.0  45.0 82, 2. 7 :
: 100.00 K Ko 25.0  60.0 82, 2. 9 i
: 100.00  HE HD 50.0  S0.0 82, 2. 10 i
: 100.00  HE NO 75.0 5.0 82. 2. 11 :
: 50.00  HE ) 75.0 0.0  82. 2. 13 :
: 50.00  KE Ho 50.0  40.0  82. 2. 14 :
: 50.00  HE Hg 25.0  40.0  82. 2. 15 :
: 2.00 D ) 80.0  25.0  83. 5., 1 :
: 125.00 AU v 30.0 0.0 84.3. 3 |
: 125.00 AU cu 45.0 0.0 B4, 3. 4 :
: 125.00 AU cu 60.0  30.0 B4, 3. 3 :
: 125.00 AU u 30.0 0.0 B&. 3. 8 :
; 125.00 Al w 45.0 0.0 B4. 3, 9 :
: 125.00 AU v 60.0 0.0 84, 3. 10 |
: 500.00 AR AU 85.0  10.0  85. 2. 2
: 150.00 AR AU 85.0 5.0 85, 2. 3 :
: 900.00 AR au 85.0 5.0 85. 2. 4 :
: 200.00 XE Al 85.0 5.0 85. 2. 3 :
: ------------ Hmmmmm e #mmemecemanac D demmmm - I i 4:



Table 9 (continued)
ENERGY(KEV) 10N TARGET 8 3) REF. WO,

L L Fommmmm - - mm e LR L e L
1 1
1 500.00 AR tu BO.C 10.0 B5. 2. 7 1
: 500.00 AR cy 85.0 5.0 8s. 2. 8 :
: 150.00 AR cu 85.0 5.0 85. 2. 9 :
: 900.00 AR tu 85.0 5.0 85. 2. 10 :
: 200.00 XE oy 85.0 5.0 5. 2. 11 :
: 500.00 AR R 80.0 1.0 83. 2. 13 :
: 500.00 AR IR 45.0 9.0 85. 2. 14 :
: 150.00 AR IR 85.0 9.0 85. 2. 15 :
: 900.80 AR IR 85.0 8.0 85. z. 16 :
: 200,00 XE IR 85.0 5.0 85. 2. 17 :
: 6.00 HE HO 70.0 35.0 86.12. 1t :
: 6.00 HE #0 70.0 30.0 a6.12. 2

: 6.00 HE MO 70.0 30.0 86.12. 3 :
: 20.00 XE 51 15.0 13.9 B?. 2. 1 :
1 20.00 XE $I 45.0 52.2 87. 2. 2 :
: 20.00 XE sI 45.0 6.0 87. 2. 3 :
: 20.00 AR sI 45.0 0.0 BT. 2. 4 :
: 20.00 ka sI 45.0 52.2 B7. 2. 5 :
: 20.00 KR s1 45.0 10.0 BT. 2. & :
: 20.00 KR s1 45.0 45.9 a7, 2. T :
: 20.00 XE s 55.0 0.0 87. 2. B {
: 20.00 XE s1 45.0 52.2 87. 2. 9 :
: 6.00 HE MO 70.0 29.2 a7. 3. 1 :
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: 30.00 . AR cu 30.0 0.0 88. 2. 11 :
: ------------ +--—-I-—--+ ----------- Frmm e +-——.-.—-—+ ----------------- l
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Fig. 1

Fig. 2

Captions of figures

The best-fit n values of the fitting formula cos™§g

of angular distributions of sputtered atoms from monatomic
solids are plotted as a function of Y E for various ion-
target combination.

The scaling rule for the preferential ejection angle fB ,
where the ratio sing ex/c08 8 are plotted against X.
The solid line is

sinf
= {(1+ X1+ 2x)) /2 ,
cos B
where X = [Ug/7 E31/2/cosd .

Fig. 3 Ploits of all experimental angular distributions reported

from 1960 to 1988. The notations used in the figures are
indicated below:
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ATOM {57 Cos Il
¥ 1.85
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77T 3 5
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77 3 7
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ANGLE { E¥ ) .
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ANGLE [ EV )
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5
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TARGET CU 29 B63.5

REFERENCE 77 .3
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INEIDENT E@e ENERGYT 1.0 x10°
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10N AR 18 38.9 CAL.  30.2°
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AR = TA

INCIBENT 8o° ENERGY 1.30x10°

ANGLE { EV 3 )
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ENVIRONNENT HY GANMA 5.03 xm'2
SPUTTERER  TA o 1.03 X10
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REFERAENCE 77.3
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ANGLE {EV)
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77 38 18
AR = FE
INCIDENT B0° ENERGY 130 x10°
ANGLE [ E¥ )
TARGEY POLY EPSILON 1.30
-1
ENVIRONNENT HY GAHMA 4,72 X!.DS
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ATOR (51 EJECTION
ANGLE
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779 A
AR = FE
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ANELE 1 EY ) .
TARGET POLY EPSILON 1. 16 XHIl
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SPUTTERED  FE q 2. 10 X108
ATOR {51 EJECTION
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™ 3 2
HE = AG

INCIDENT g ENERGT wooxin’

ANGLE [ EV )

TARGET POLY EPSILAON 3.9¢4 »
ENVIRONMENT EHY GARHA 1. 38 X1¢&
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ANELE {EV)
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AR = AQ
INC1DENT g ENERGY 2.00x10°
ANGLE | EY )
TARGET POLY EPSILON  1.42 X506
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SPUTTERED  AG 8 1.97 X167
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H3 = 304 S5.8.
INCIDENT [ ENERGY Gg-a0
ANGLE | E¥ )
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SPUTTERED o} o a.aa
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H3 = 304 5.5.
INCIDENT g e ENERGY .00
ANGLE { EY 3
TARGET POLY EPSILON  g.o0
ENVIRONMENT GHY GAHMA 8.97 ¥10
SPUTTERED  CR a 0. 0D
ATOM (5] cos x
N 8.7
10M H 1 1.01
TARGET  FE 26 55.8 | HEFERENCE 79.1
TR 24 52.0
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TARGET POLY EPSILON  ©.00
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SPUTTERED  CR i 8. 00
AToHis EJECTION
ANGLE
EXP. 30.0°
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ANGLE 1EV )
TARGET POLY EPSILON 0. 00
ENVIRONHENT LHY GARMA £.97 X107
SPUTTERED  CR ) 0. 0g
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ANGLE
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CR 54 B3.0
REFERENCE 74 .1
\ )

ENERGY RANGE S-1OKEY
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ANGLE
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TARGET POLY EPSILON  4.03X10"
ENVIRONMENT UHV CAKMA G-E‘x]ia
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SPUTTERED NI 0 2.59 X10
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H3 = NI
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TARGET NI 28 58.7

AEFERENCE 78.2
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~—— INFORMATION —

T8 2 1
HE = NI
3
INCIDENT age ENERGY £.00 X10
ANGLE t EV)
-1
TARGET POLY EPSILON 7. 47 X156
-1
ENVIROMMENT &HYV GAMMA 2. 39 X!£32
SPUTTERED NI 0 8. 81 X100
ATOM (53 EJECTION
ANGLE
EXP. 15. 0%
10N HE 2 4.00 CAL- 15 8%
TARGET NI 28 58.7
REFERENCE 79-2
N 7
ae
~30° go® +30°
[=]
2o
-B0% ° o +60°
]
o \
g
— o =)
-8g° +80*
. 50 8. 80 8.30
DIFFERENTIAL

SPUTTEAING YIELD

— 83—



~— INFORMATION —

79 2 4
H3 = NI
-
INC1DENT 60° ENERGY 1.30 X10
ANGLE [ EV ] .
TARGET POLY EPSILON  5.24X w'n
ENVIRONRENT UHY GAMMA 6. B4 X10 )
SPUTTERED NI Y 2.27%10
ATON iS) EJECTION
ANGLE

EXP. 50.0°

10N H I L3 CAL.  58-4°

TARGET NI 28 S58.7
REFEREMCE 79.2

+60¢

+80°
0. 05 0. 30 . 05

DIFFERENTIAL
SPUTTERING TIELD

~— INFORMATION —

78 2 IS
HE = NI
INCIDENT 40° ENERGY s.00xin°
ARGLE ¢ EV ) )
TARGET POLY EPSILON 7. 47X16
ENYVLACONMENT UHY GAMMA 2. 39 x1d"
-2
SPUTTERED NI e & B1 X1d
ATOM (51 EJECTION
ANGLE
EXP.  S5.0°
10N HE 2 4.00 TAL-  60.2°

TARGET NI 28 58.7

REFERENCE 79.2

G. 38 g.00 8. 30

OIFFEAENTIAL
SPUTTERING TIELD

~ 84—
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50

«~~—— INFORMATION —

™ 2 16
HE = NI

INCIDENT g ERERGY ooxip®

ANGLE CEV ) "
TARGET POLY EPSILON  T.47Xt4
ENVIRGNMENT UHV EAHHA 2.3 x14 :
SPUTTERED K} o 8- 81 X10

ATEM (S) cos i

N T.28X10

108 HE 2 4.00

TARGET NI 28 58.7 REFERENCE 78.2

+80°
6. 30 0. 00 0. 30

DIFFERENTIAL
SPUTTERING YIELD

~~— INFORMATION -—

B 2z 17
H2 = U
INCIDERT 80° ENERGY £.00%10°
ANGLE [ EV ) )
TARGET POLY EPSILON 4.58 xm:3
ENVIRONHMENT UHY GANMA 2.17 x10
-1
SPUTTERER & a 3. 20 %10
ATBH IS EJECTION
ANGLE
EXP.  45.0°
10M # 1 1.p1 CAL.  33. 4"

TARGET H 74 184

REFERENCE 79.2

+90*
0. 41 0.90 _ 0- b1

DIFFERENTIAL
SPUTTERING YTELD

85—



~—— INFORMATION —

M o2 ip
HZ = U
]
INCIOENT Bgo ENERGY 4.00 %10
ANGLE : LEV) 1
TARGET POLY EPSILON  4.58 xm':
ENVERONNENT  UHY GAMMA 2,174
SPUTTERES W 0 3. 20 x10°
ATOR (5] £JECTION
ANGLE
EXP. 45.0°
10N H 1 1.01 CAL. 75. 3*

TARGET H. 74 184

REFERENCE 9.2

00
-3ne +30°
“Sesg +6D°
-gge +36°
g.01 a. 08 8. 01
BIFFERENTIAL

SPUTTERING YIELD

~—— INFORMATION —

78 2 t
HZ = U
INCIOENT 0e ENERGY coexio’
ANGLE ( EY )
TARGET POLY | EssiLon  4.s8 xm:;
ENVIRONHENT UHY CAMMA 2.17x1d
SPUTTERER W 9 z2e g’
ATON (5] cos * .
N 7.36x10
108 H 1 1.0

TARGET W 74 184 REFERENCE 79.2

+B60°

+90°

0.01 ' 0.-00 c. 0L

DIFFERENTIAL
SPUTTERING YLIELE

— 86 —
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52

~— INFORMATION ——

7 2 20
H2 = TA-C

INCIDENT o ENERGY  4.08x18°

ANGLE { EVY )} .
TARGET POLY EPSILON 4. 68 )(:!8—:2
ENVIRONHENT UHV GANMA 2.20 Xiﬂ_l
SPUTTERED  Ta 0 3.03X10

ATOM 18] o5 _

N 1- 056
108 H 1 101
TARGET  TA 73 181 REFERENCE 8.2
€ B 12.0
7
NORMALIZED
TA
b
-B0¢ +B0°
-qge Ko +30°
3.op 0.60 3. 00
DIFFERENTIAL

SPUTTERING YIELD
TARE. UNITS)

~—— INFORMATION —\

73 2 21
H2 = TA-C
3
INCIDENT oo ERERGY 400 %10
ANGLE [ EV }
b
TARGET POLY EPSILON 1.08 X306
ENVIRONMENT UHY SAHMA 2.20 14~
SPUTTERED € a £.03X10°
ATOM (5} cos o
N 7.70X10
10N H 1 1.p01
TARGET TA 73 181 REFERENCE 78.2
C & 12.0 :
AN /
NGRMAL 1ZED
£
o*
~3p° +30°
-B0 2 +80°
i t Go
»90°[ / +80°
3.00 0. 09 3.00
DIFFERENTIAL

SPUTTERING YEELD
[ARB- UNITS)

— 87 —



~—— INFORMATION —

9 2 22
H2 = TA-C
INCIBENT s0* ENERGY s.00x18°
ANGLE { EY ) .
TARGET POLY EPSILON 4- 86 xm’q
ENVIRONMENT UHV GAMMA 2.20 X100 )
SPUTTERED  TA 0 3,93 x10
ATO 53 EJECTION
ANGLE
EXP.  58.0°
ION H 1 1.0t CAL- 70.5*
TARGET  TA 73 181 :
cC & 12.0
- REFERENCE 79.2
~ /s
NORHALIZED
TA

3-00 0.00 3-a0

QIFFERENTIAL
. SPUTTERING YIELD
(ARB. UNITS)

~— INFORMATION —

78 2 28
H2 = TA-C
INCELOENT sa° ENERGT s.00x10”
ANGLE | EV ) -
TARGET POLY EPSILON  1-09 %10
ENVIRONMENT UtV GAHMA 2.20 x10
SPUTTERER ¢ o 8.03 %10
ATOH (53 EJECTION
ANGLE
EXP.  46.8°
TON H 1 1.0t CAL-  38.3°
TARGET  TA 73 181
¢t 5 130
HEFERENCE 79.2
“~ Ve
NORMALIZED
c

3.00 g.cd 3. 00
DIFFERENTIAL .
SPUTTEATAG TIELD
(ARB. UNITS)

88
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54

~—= INFORMATION —

753 2 24
H2 = TJTA-C
3
INCIDENT go° ENERSY 4.00 X10
ANGLE [ EV } .
TARBET POLY EPSILON 4. B8 leﬂ
ENVIRONMENT UHYV GAMMA 2.20 %10
SPUTTERED  TA o 303 a8’
ATOH[S) EJECTION
ANCLE
EXP. 4244
16N H o1 101 CAL-  S%.8*

TARGET iA 73 181
t 8 12.0
REFERENCE 79.2

NORMALIZED
TA

5 +30°*
3. 80 o. 00 3.00

OIFFERENTIAL
SPUTTERINE TIELD
{ARB. UNITS)

~— INFORMATION —

B2 25
H2 = TA-C
INCIDENT ga° ENERGY wonxin’
ANGLE LEV) .
TARGEY R EPSILON  1.00Xs3
ENVIRGNMENT UMV GANHA 2.20 X140
-2
SPUTTERED ¢ a 8.03 X14
ATaHs) EJECTION
ANGLE
EXF.  53.7°
I6N H 1 1o CAL-  1B.g9°
TARGET . TA 73 181
c & 129
REFERENCE 79.2
e J
NORMAL IZED
¢

74 E +so L]
3-a0 0. 0o 3.00
BIFFERENTIAL

SPUTTERING YTELA
EARB. UNITS)

— 89 —



~— INFORMATION —

e 1

NEARKR = AG
INCIDENT 40°
ANGLE
TARGET POLY

ENVERONMENT LHY

SPUTTERED AG
ATON 151

10N KR 36 B83.8
NE 10 240.2

TARGET AG 47 108

ENERGY 1.00 x10*
[ EV )

REFERENCE 79.8

1.C0 G. 00 1. G0

~— INFORMATION

78 8 2

NEARKR = NB
INCIDENT 40°
ANGLE
TARGET POLY

ENVIACNMENT UHV

SPUTTERED NB
ATOM (5]

4
ENERGY 1.0 X0
1 EY]

10N KR 38 83.8
NE 10 28.2

TARGET NB 41 92.5

REFERENCE 78.B

90—

85



58

—

78 &

INCIDENT 49°
ANGLE
TARGET FOLY

ENVIRINMERT UHV

SPUTTERED AL
ATOM(S)

INFORMATION —~

3
NEARKR = AL

ENERGY
CEV ]

1.00x10*

TARGET AL

10N HR 35 a3.8
NE 10 28,2

3 27.0

REFERENCE 78.8B

-E0%

~gp°

+30°

+60°

DUU

al +30°

1. 0G

~— INFORMATION

7% & 4

INCIDENT 4a°
ANGLE

TARGET FOLY
EMVIRONMENT UHY

SPUTTERED PR
ATOM{§)

0. 00 1.00

NEARKR = PB

10N KR 35
NE 10

TARGET PB B2

83.8
20.2

207

TN

ENERGRY l.ﬂDXlﬂ‘
1EV)

REFERENCE 79.8

N\ -30°

~B60%

o9

-90°

o

o +30°

+§0°

)

+80°

- 00 t-00

- 9] -



~—— INFORMATION —

78 8 §

NEARKR = AG
INC IDENT o°
ANGLE
TARGET POLY

ENVIRONMENT UHY

SPUTTERED AG
ATON 15}

10N KR 36 83.8
NE 10 20.2

TARGEY AG 47 108

ENERGT 1.00 x10*
{1 EY )

REFERENCE 79-.8

+80°

+90°
- 00

~—— INFORMATION —

798 8

NEARKR = AG
INCIDENT 400
ANGLE
TARGET POLY

ENYVIRONNENT URY

SPUTTERED AR
ATCH (5]

ENERGT 1.o0 x10"
[ EV ]

ION KR 36 83.8
ME 10 20.2

TARGET AG 47 108

REFEREMCE 79.8

92—

+9d°

]
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58

NEARKR = AG
INCIDENT 60°
ANGLE
TARBET POLY

ENVIAONHENT UHY
SPUTTERED AG

ATOM (5}
1N HR 36 B3.8
RE 180 20.2
1 TARGET AG 47 108
.

~—— INFORMATION —

ENERGY 1.80 x10*
f EV)

REFERENCE 79.8

~g80°

1.00

AR = SI
INCIBENT oo ENERGY a.ooxtn®
ANGLE TEV) .
TARGET POLY EPSILON 5. 07 X10 .
ENVIRONHENT UHY GANMA g. 78 xlﬁ‘-
-
SPUTTEREND 51 a 3. 89 %10
ATOM (5) cos x
N i.54
1on AR 18 3.9
TARGET  S1 14 28.1) REFERENCE 80.1
. 7

(—— INFORMATIGON —

1.08

-980°

+§0°

+90*

5.00

0. &0
[ARB. UNITS3

5. 00

—93_



— INFOBMATION —\

80 L 2
AR = 51
INCIDENT g e ENERGY 1.00x10"
ANGLE {EV 3
TARGET POLY EPSILON 169 X10°
ENVIAGNMENT LRV GANMA 8. 70 x16°
SPUTTERED  SI ) 2. 19%1g"
ATON (5) cos " "
N 8. 70 X10
10N AR 18 38.9

TARGEY 51 14 28.1 REFERENCE 80.1

QO
-3g* +30°
-89 +60°
—gge +90°
5. 00 0. 08 5. 00

(ARB. UNITS)

— INFORMATION —

ap 1 -1
AR = 51
INCIGENT E0° ENEREY 3.noxin”
ANGLE {EV ) .
| TARGET POLY EPSILON  S-D7X10.
ENVIRONHENT UHY CAMMA 8. 70 X130
SPUTTERED  SI o 3,99 X140
ATOR(S] EJECTION
ANGLE
EXP.  20.0°

10N AR 18 39.9 CAL-  34.0°
TARGET 51 14 28.1 |-

REFERENCE 80.1

+30°

5.90 0-00 5. 00
[ARB. UNITS]

_94_



~— INFORMATION —

a0 i 4
AR = 5]
4
INCIDENT 60° ENERGY $.00 X310
ANGLE CEV ) .
TARGET POLY EPSILAN 1. 68 xm'i
ENVIRONMENT UHV SANMA 9. 70 3<1r3.'2
SPUTTERED  §I o 2.18 X10°
ATOR 1S3 EJECTION
ANGLE
‘EXP.  15.0°
108 AR 1B 3s.g CAL.  32.2¢

TARGETY §1 14 28.1
REFERENCE BD. 1

+50°

4 +80°
- 480 Q.40 5. 00
[ARE. UNITSY

~— INFORMATION -—

8 1 i
AR = AU

INCIDENT g e ENERGY L.ooxie®

ANGLE (EV }
TARGET POLY EPSILON 27558
ENVIRONMENT HV GAMMA 5- 61 )(117—1
SPUTTERED AU a 8.24x18°

ATOM (5) cos *

N 1. 36

108 AR 18 39.9

TARGET AU 73 187 AEFERENCE 61 .1

s
TEXTURE
o
-30¢ +30°
603 . oY, +60°
/ ° o
/ ] \\
~SD°L 1 +30°
S. 00 0. GO 5.00
[ARB. UNIT)

—95_



~—— INFOBMATION —\
g1t 2
AR = AL
INCIDENT g e ENERGT 1.o6x10”
ANCLE _ (EY ) ,
TARBET POLY EPSILON  1.80X10 )
ENVIRONHENT HV GAMMA 9. 62 x:'o':
SPUTTERED AL ! 5. 03 %10
ATOH (51 cas” .
N 6- 00 X10
TON AR 1B 39.9
TARGET AL 13 27.0 [ REFERENCE ~ 81.1
AN e
TEXTURE
-gg° +50°
-gge +50°
5. 08 0. 06 5. 00
{ARB. UNTTS)
— INFORMATION —\
81 1 3
AR = NI-FE
INCIDENT g @ ENERGY 1.08 2103
ANGLE t E¥Y )
TABBET POLY
ENVIRONMENT NV REFERENCE 81.1
SPUTTERED NI.TE
ATOH 5]
I0M AR 1% 39.9
TARGET NI 28 SB-7
FE 36 55.8
b s/
TEXTURE

0. 00 . - 5.00
[ARB. UNITS)

~96
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62

~— INFORMATION —

a1 1 +*
AR = AL
INCIBENT g e ENERGY loaxie’
ANGLE CEY )
TARGET POLY EPSILAN  1.BOXiG
ERVIAONMENY HV GAHMA 5. 62 xm:;
SPUTTERED AL 5 5.93 X106
ATDM (5) cos .
N 4. 40 X110

108 AR 18 389

TARGET AL 13 27.0 REFERENCE 81.1

TEXTURE

+80°

h +80*
5. 20 0. 0o 5. 00
(ARB. §KIT5?

~— INFORMATION —

B1 1 s

AR = AU
INCIDENT B ENERGT 1.onx0”
ANGLE {EV )
TARGET POLY EPSILON  4.27 X18°
ENVIRONMENT HV GARMA 5.61 %10
SPUTTERED AU o 8.24 X167
ATOM (S) cos

N t.08

108 AR 1B 38.%

TAAGET AU 79 1497 REFERENCE 81 .%

TEXTURE

[ARB. UNITS)

—97 —



— INFORMATION —

(-5 T 6
AR = PT
INCIDENT o e ENEAGT 1. 00 ¥10°
ANGLE 1EY )
TARGET FOLY EPSILON 4. 33 X10°
ENVIRONMENT HY GAMMA 5.64x10"
SPUTTERED  PT o .02 %10
ATOM IS1 cas " .
N 7.30XIG
ION AR 18 38.9

TARGET PT 78 195 AEFERENCE 81 .1~

TEXTURE

+«60°

+50°
5.08 0. 60 5. 00
{ARB- UN1TS]
~—— INFORMATIOGN -—
8t 7
AR = PT
INCEDENT o ENERGY 1.00 x1a°
ANBLE CLEV) :
TAAGET POLY . | EPSILON  4.33X1G°
ENVIRONMENT ¥ CANMA 5. 64 X16
SPYTTEREC  PT a .02 x16"
ATON 151 U

N 7.60 %15

10N AR 18 39.9 .
TAAGET PT 78 195 REFERENCE 81 .1

TEXTURE

5.00 0. 00 5. 00
[ARB. UNITS}

L 98— .



64

—— INFORMATION —

B 1 8
AR = TA

INCIDENT e ENERGY 1.ooxto®

ANELE {EV )

TARGET POLY EPSILON 462 X100

ENVIHONMENT Hv SAKMA 5.93 x10°

SPUTTERED  TA o t.1? x10°

ATCOM (5] CUS“ o
N 810 X149

10N AR 18 39.8

TARGET TA T3 1l REFERENCE B

had
-

TEXTURE

+§0°

- +8G°
5-00 G-00 5-00
(ARB. UNITE]

~— INFORMATION —

a1 1 s
AR = §I
INCIDENT o e ENERGY 1.00 x1a”
ANGLE tEV )
TARGET POLY EPSILON  1.68 X10°
ENVIRGNMENT HY GAMMA 8.70x15"
SPUTTEREG 51 o £.92 Xi6
ATOM S) cos * .
N 1-20%t0
10N AR 18 39.9

TARGET ST 14 28.1 AEFERENCE B81.1

TEXTURE

5-00 0. 00 5-00
LARB. UNITS)

—99



e
811 3]
AR = AU
INCIBENT o-°
ANGLE
TARGET .POLY

ENVIRONMENT  HY

SPUTTERED Al
ATQH (S}

108 AR 18 35.9
TABGET AU 73, 197

INFORMATION —

ENERGT 5.00X16°
CEV S .
EPSILON 2.14 xm"
GAMMA 5.6 xw"
b . rxg
cas™
N 1. 18

REFERENCE 81.1%

. /
TEXTURE
uO
-3@= $3ge
o (=)
-60 o a +50 ¢
[+]
a a9
-gp° & +80°
5. 00 0. 00 5. 00
{ARE. UNITS)

ENVIRONMENT HY

SPUTTERED NI.FE
ATOM (S}

TARGET

ION AR iB 39.8

NI 28 58.7
FE 28 55.8

— INFORMATION —

a1t t
AR = NI-FE
INCIOENT ae ENEAGY 5. 60 x10°
ANGLE tEV )
TARGET POLY

REFERENCE 81.1

TEXTURE

5.00 0.00 5. 00
(ARB. UNITS) )

~ 100~
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66

~— INFORMATION —

t4
AR = 9§11

2
INCIDENT g° ENERGY 5.00 Xi0
ANGLE € EV 3 .
TARGET POLY EPSILON 8. 45 xlrfi
ENVIROMMENT HV GANMA 2.7n xm"2
SPUTTERER  SI o 8. 78 X145
ATOH 1S3 cos*

N s.80x16°

10W A8 18 34.8
TARGET 51 14 28.1 REFERENCE 81.%

TEXTURE

{ARB. UNITS}
~— INFORMATION —
81 1 11}
AR = Al
INCIDENT 450 ENERGY 1. 0D X108~
ANGLE { EV )
TARGET PoLY EPSTLON  4.27X1p ?
ENVIRONMENT HY GAHHA 5.B1 Xif
SPUTTERED AUl a 8.24 x16°
AToR 5} EJECTION
ANGLE
EXP.  48.0°
10N AR 1B 30.9 CAL.  SB.1°
TARGET AU 79 187
AEFERENCE 81.1
N J

TEXTURE

g

,b

S5.20 [.00 5. 00
TARB. UNITS)

— 101 -



~— INFORMATION

81 1 1?7
AR = AU
INCIDENT 45° ENERGY 1.o0%10°
ANGLE {EY } o
TARGET POLY EPSILAN 4. 27 xm'l
ENVIAONMENT HY TANMA ' 5.61 X!IZT-2
SPUTIERED AU a 8. 24 X108
ATOH (51 € JECTION
ANGLE
EXP. 46. 5%
10N AR 18 39.9 CAL.  58.1°
TARGET AU 79 197 ‘
REFERENCE 81 -1
N Va

TEXTURE

+40°

S-c0 0.060
(AR8. UNITS)

— INFUORMATION ——W

81 1 is
AR = AL
-]
INCIEENT 4s° ENEREY 1.08 X10
ANGLE EV ) ,
TARGET paLY EPSILON.  1.83X1D
ENVIRONMENT HY CAMMA 9.52 110
SPUTTERED AL 8 s. 8% X10
ATeR (3] EAECTIGN
ANGLE
EXP. 47.8¢°
10N AR 18 38.S CAL.  52.7°
TARGET AL 13 27-0
REFERENCE 81 -1
N s
TEXTURE
-sgﬂ( !

5.00 - 0. G0
(ARS-UNITS)

ﬂ_'—~102~ﬂ'
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68

INFORMATION —

a1 i i
AR = AL
INCIDENT 450 ENERGT 1.00 %10°
ANGLE { EV !
TARGET POLY EPSILON 1.=ox1d?
ENVIAONMENT HV GAMHA 9. 82 XIEQ
SPUTTERED AL a 5.93 X180
ATOHS) EJECTION
ANGLE
EXP. 47.2°
10N AR 18 39.38 CAL. 52.7°

TARGET AL 13 270
REFERENCE 81 .1

TEXTURE

+60°

+80°
5.00 0. 00 5.08
[ARB. URITS)

~— INFORMATION —

81 1 2p
AR = Al

INCIDENT dse ENERGY 1.00x18”
ANGLE {EY 3
TARGET POLT EFSILON 4.27 x1§f
ENVIRONMENT HV GAMMA 5.61 X16
SEUTTERED Al ) B. 24 X145~
ATOR (5} EJECTION

ANGLE

EXP.  49.3°

16N AR 18 39.9 CAL. 56.1°

TARGET AU 78 197

REFERENCE 81.1

TEXTURE

+60°

+30°
5. G0 0. 00 S. 00
[ARB. UN1TS)

- 103 —



~—— INFORMATION —\

ar i 21
AR = AU
3
INCIDENT 45° ENERGY 1. 00 X180
ANGLE L E¥ ) .
TARGET POLT EPSILON  4.27 X1 .
ENVIRONMENT HY GAHMA 5. 61 Xlﬂ-z
SPUTTERED AU g 8. 24 x10°
ATH (S € JECTION
ANGLE
EXP. ~  48.7°
ION AR 18 39.9 | CAL-  56.1°

TARGET AU 79 197

REFERENCE Bl .1

: TEXTURE

+ag°
5.60 0. 00 5.00
(ARB- UNITS}

~—— INFORMATION —\

a1 1 22
AR = 3]
INCLDENT 50 -EWERGY 1. on x10°
ARGLE LEV 3 .
TARGET POLY EPSILON 1- 69 xlg—
-1
ENVERONMENT HY EAMAA 9.70 010
SPUTTERED  SI a © B892 X158
ATGOH [31 EJECTION
ANBLE
£XP.  48.5°0
ioN AR 18 38.9 TAL.  54.1°

TARGET 5I 14 2B.1

REFERENCE 81.1

TEXTURE

+60°

+99°

5.Q0 0. 00 ' 5. 00
(ARB. UNITS)

104~
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70

~— INFORMATION —

al ot 23
AR = 3SI
3
INCIDENT 450 EMERGY 1.00 X19
ANGLE [ EY)) a
TARGET POLY EPSILON  1.69Xif
-3
ENVIRONHENT HY GANMA 8. 700,
SPUTTERED 51 a B- 52 Xt 6
ATDHLS) EJECTION
ANGLE
EXP.  43.0°
108 AR 18 39.9 CAL.  S4.1°
TARGET S 14 28B.1
AEFERENCE 81 .1
N 4
TEXTURE

+80°

5.090

{AREB. DNITS)

o0.00

5. 08

~—— INFORMATION —

ar 2 i
AR = AG-AU
INCIDENT ase ENERGY s.onxin®
ANGLE {EV) .
TABGET POLT EPSILON  3.42 Xi0
EMVIROKMENT UHY GANMA 180 %16"
SPUTTERER AU o a.22 x14°
ATOM (53 EJECTION
ANGLE
EXP.  55.1¢
10N AR 18 38.9 CAL-  5B.4°
TARGET  AG 47 108
Al 78 187
REFERENCE 81.2
Y S

1.20

— 105
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RELATIVE

+30*
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~—— INFORMATION —

a1 2 2
AR = AG~-AU
INCIDENT age ENERGY g.o0x10"
ANGLE {EV 3 \
TARGET POLY EPSILON  S.68 ndl
ENVIRONMENT UHY SAMRA 7.39:163
SPUTTERED  AG b 6. 84 X10
ATaM i EJECTEON
ANGLE
EXP.  55.2°
I0N AR 18 38,8 CAL.  58.0°
TARGET  AG 47 108
A8 197
AEFERENCE 81.2

1.20 0.00 1.20
AG AELATEVE
~—— INFOBMATION —\
g2 9 ]
AR = CU-PT
4
INCIBENT age ENERGY 2.04 x10
ANGLE t EV ) ,
TARGET POLY EPSILON 2. 14X10
ENVIRONHENT UHY GAMHA . 48 xtdz
SPUTTERED  CU o 1.36 X140
ATOR 31 EJECTION
ANGLE
E¥P.  56.1°
10K AR 18 38.9 CAL-  57.1°
TARGET CU 29 63.5 -
PT 78 135 ]
- REFERENCE 61 » 2
. S
89
\-3u= oo +30°
OU
[s)
o
-B0 % +50°
(=]
k=]
[=]
-gg® +80°
.06 0.0 1. 00
tu RELATIVE

106
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~— INFORMATION ——

a1 4

2
AR = (CU-PT

INCIDENT 35° ENERGY .06 x18*
ANBLE CEV ) 1
TARGET POLTY EPSILON 8. 56 Xi0
ENVIRONMENT UHV GANMA 9. 48 xm';
SPUTTERED £ ) 6. 78 X10
ATOR[S) EJECTION
ANGLE
EXP.  68.0°
16N AR 18 39.9 CAL-  56.0°
TARGET  CU 23 B3.5
FT 78 1385
REFERENCE 81 .2
/
+EGe
+80°
1-08 0. 90 1.08
tu RELATIVE
~—— INFOBMATION ——
B1 8 i
H = NI
2
INCIDENT 0 ° ENERGY i.50Xt0
ANGLE [EV } 1
TARGET POLY EPSILON  1.82X10)
ENVIRONMENT UHV GANMA 5-84 X10
—1
SPUTTERED NI g 3,85 X168
ATCH 15) U
N 1.18
10N H 1 1.0I
TARGET NI 28 58.7 | REFERENCE B81.3
AN /
ne
-3g* +30°
-602% +B0°
—904/ +90°
0-10 0. 0O B. 10
(ATOMS /10N
STERADIANI

— 107 —



TARGET NI 28 5B.7

~—— INFORMATION —

et 3
H = NI

INCIOENT Qe ENERGT 4.58¥10°

ANGLE {EV} .
TABGET. POLY EPSILON 1.82x10 .
ENY [RONMENT UHV GAHMA 6. 64 xm‘1
SPUTTERER NI 2 3.85 X10

ATOH (51 £JECTION

ANGLE
EXP- 45.3°

10N H 1 t.01 CAL-  S0.8°

REFERENCE 81.3

+50°

+30°

(ATONS/ION
STERADBIAN]

TARGET NE 28 58.7

0. 10

~— INFORMATION —\

at 2
H = NI
INELDENT Ba° ENERGY 456 x10°
ANGLE [ EY
-1
TARGET POLY EPSILON  1.82X10
ENVIRONNENT UHY GAMMA ©- 64 }(11.'1-1
SPUTTERED NI o 4. 85 X300
ATN 151 EJECTION
ANELE
EXP.  45.0°
10N B 1 1.0t CAL.  90.0°

REFERENCE 1.3

\+93°

g.10

ae
-30° +30°
[
\‘6 hoooQ °
609 +50*
[s]
& Ay
: [
o
s
-86° &7 o\o
0. 10 0. Q¢
[ATOHS/ION
STERADTAN]

_108—
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74

~—— INFORMATION —

#1 3 4
H = NI

INCIDENT 80° ENERGY L.50%18°

ANGLE { EV ) .
TARGET POLY EPSILON  1.B2X10 R
ENVIRONMERT UHV GANMA §.54 X189 .
SPUTTERED NI 0 3.85Xi0

ATOR (S EJECTION

ANGLE
£XP.  48.3°

10N 4 1 1.01 €AL. 45.B°

TARGET NI 28 58.7

REFERENCE Bf .3

0. 10 0.00 6-10
(ATOMS /10N
STERADLAN
~—— INFORMATION —\
81 3 5
H = NI
INCIBERT g ENEREY t.soxin’
ANGLE LEV )
TARGET POLY EPSILON  1.82X10
ENVIRGNMENT UHY GAHMA 6. B4 X16°
SPYTTERED NI o 3.85 x16"
*TDHFS) cos .

N T.50Xi6"

10N H 1 1D
TARGET NI 28 S8.7 REFERENCE B1.3

a.g: G. 080 g-01

(ATOMS/ION
STERADIANY
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81 3

H = NI
INCIDENT ~ ©§ ®
ANGLE
TARGET POLY

ENVIRONHENT UHY

SPUTTERED NI
ATOM (S)

I0N H 1 1. 01
TARGET NI 28 358.7

~— INFORMATION —

ENERGY 1.0 x10°
{ EY )

EPSILON  4.p03 na';

CAMIA B. 64 X10

) 2.5a x10"

cas "

N e taxid

AEFERENCE 81.3 -~

Y /
+60*°
+8g°
g.01 0. 80 g-ai
{ATONS/ION
STERADIANI
~—— INFORMATION —\
81 3 7
H = NI
INCIOENT g.e ENERGY 4.00x18"
ANCLE 1EV )
TARGET POLY EPSILON 1. 61
ENVIAONMENT UHV GAMMA B- 64 Xlﬂ-z
SPUTTERED NI a t. 28 ¥10
ATON 51 cas
N 1. 54
10N H o1 1.0t
TARGET NI 28 58.7 | REFERENCE 61.3
hY Ve
g
-age +30°
-6a +60°
-gg=s \ +ane
& 61 8. 060 9. 81
(ATONS/IAN

STERADIANI

—110—:
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18

~— INFORMATION —

a8l 3
D = NB-B2
INCIBENT o e ENEBGY t.00x19%
ANGLE t EV )
TARGET POLY EPSILON .25
ENVIRONMENT uHY GAMNA B- 25 X1 n'1
SPUTTERED B o 1. 65 X10
ATOM (5] COS ¥ o
N B.20Xi0
10N H 1 200
TARGET  NB 41 92.9 | REFERENCE 81.3
8 5 10.8
S /

+30°*
0. Jo 0. 60 B. 00
8 (ATONS/ION
STERADIAN)
~—— INFORMATION —
8l 3 a
D = NB-B2
INCIDENT ge ENERGY soox0°
ANGLE f E¥Y 3 2
TARGET POLY EPSILON 8.77 Xiﬁz
ENVIRONMENT URV GAHMA 8. 25 Xlﬂ-l
SPUTTEARED NB a 4. 79 xiﬂ-
ATOHR{S) cas * -
N £. 10 1D
10N H 1 280
TARGET  NB 41 92.89 | REFERENCE 8.3
8 5 10.8 ,
N Ve

ge
~30° +30°
-60% +§0°
-90* +80°
0. 00 0. 00 G- 00
NE [(ATOMS/1ON
STERADIANY

— 111 -



~— INFORMATION —

8 3 10
3] = NB-B2
3
INCIDENT ge ENERGY 2. 00 X190
ANGLE tEY 3
TAAGET POLY EPSILON  6.26 ©
ENVIABNMENT URV GAMMA 8. 25'110’2
SPUTTERED B 0 7. 40 X10
ATON (5] cas ” N
N 8.78X10
108 H t 2.00
TARGET  NB 4t 92.9 | REFERENCE B1.3
B 5 i0.8
'
-3g= +3p°
o
~809 +60°
-gge +85e
0.01 0.0 0.0t

B (ATOMS/ION

STERADIAN)

ENVIRCHHENT UHY
SPUTTERED NE

~—— INFORMATION —\

88 8 1
o = NB-B2
INCIOENT oe
ANGLE
TARGET POLY

ATOH (S)
TON H t 2-00
TARGEY NB 41 93.9
B 5§ 18.8

ENERGY 2.00x18”
TEY )

-t
EPSILON 4- 89 X10

TAMMA 8. 25 xm‘j
a 2. 14 X108
ces”

-1
N £. 40 X10

REFERENCE Bl .3

6-061 2.00 o o. 01
MB [(ATOMS/ION
STERADTAN}

12—
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78

F INFORMATION ——

HE = MO-AG

3

INCIDENT o-e ENERGY 2-00Xip

ANGLE (EV ]
TARGEY ALLOY
ENVIRONHENT UHV REFERENCE 81 .10
SPUTTERED HO /7 AG

ATOM [S)

10N HE 2 4.00
TARGET KO 42 95.9

AG 47 108
™ i

+30°

0. 1D 0- 00 0. :0
AUGER FEAK BATIQ
HE/AL]

~—— INFORMATION —~

Bi 9 2
HE = MO-AG

INCIDENT I ENERGY s.o0%1m°

ANGLE CEV

TARGET ALLOY

ENVIRONMENT UHY REFERENCE 81 .10
SPUTTERED  HO / AG

ATOH 5

TEN HE 2 4.20

TARGET  #0 42 8s.9

AG &7 108

N Py

+80°

+90*
e.10 G. 00 9.10
AUGER PEAK RATID
M3 /A86)

— 113 -



»~— INFORMATION —\

By 0 %

HE = MO-AG _
INCLDENT 0 ENERGY  2.00X10°
ANGLE [ €Y . _

TARGET ALLOY
ENVIRONRENT LIHY REFERENCE 81 . 10
SPUTTERED HE 7/ AG
ATOH (5]
il HE 2 4.00
TAAGET MO 42 85.9
AG 47 108
“\ ' /

+60°

+90°
a.10 0.00 0-10
AUGER PEAK RATIQ
MO/AG)

~—— INFORMATION —

&1 2 1
AR = AU
INCIBENT s ENEREY 5.00 x1o*
ANGLE : : EV 1 .
TARGET POLY EPSILON . 2. 14 X10
ENVIRONMENT HY GAMMA s.szxiq:
SPUTTERED AU o 117 X4
ATOM (5] cos
, No2.27
ToN AR 18 38.9

TARGET At 78 197 | REFERENCE 81.12

TEWF. 390C

+50°

: +20°
15.0 0.00 " 15.@
UEIGHT OF SPUTTERED
ATONS (A-U-)

R TV

79
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~—— INFORMATION —

g1 12 2
AR = AU
INCIDENT 30° ENERGY 5.00 X10°
ANGLE L EY ) .
TARGET POLT EPSILON 2. 14 xw'i
ENVIRONMENT HV BAHMA 5.81 X16_
SPUTTERED AU o 3.69X10
ATOR (S EJECTiON
ANGLE
EXP.  70.B*

10N AR 1B 38.9 CAL. 62-1°

TARGET AU 78 197

REFERENCE 81 .12

TEMP. 300C

Sl +30°
15-0 0. 60 15. 2
WEIGHT OF SPUTTERED
ATOMS [A. 1. )
~—— INFORMATION —
a1 12 s
AR = Al
INCIDENT 520 ENERSY s.00x10°
ANGLE [ EV ) .
TARGET POLY EPSILON 2. 14 Xi0
-1
ENVIRONMENT Hy GAHHA s-61 X140
SPUTTERED AU O 1. 17 X8
ATOH (53 EJECTION
ANGELE
EXP.  49.5°
10N AR 18 30.9 TAL.  39.3°
TARGET A4 78 197
REFERENCE 81 .12
- s
TEMP. 300C

+80°¢

o +80°
15.0 0. 00 13-
HEIGHT OF SPUTTERED
ATONMS (A- 4.

— 115 —



— INFORMATION ——

ar 12 ¢
AR = AU
INCLDENT sg° ENERGY 5.0 x10"
ANGLE i EV. )
TARGET oLy EFSILEON 2. 14 Klﬂ-:
ENVIAONHENT HY GAMMA 5. 61 X:dz
SPUTTERED AU 0 1. 17 %10
ATON S EJECTION
ANGLE
EXP. 60.6°
ION AR 18 34.8 CAL. t1.0°
TARGET AU 79 197
REFERENCE 81 .12
N /
TEMP. 300C

+60°

+gpe
15.0 - 00 15.0
WEIGHT OF SPUTTERED
ATONS [A-U. !
~—— INFORMATION ——
82 1 1
AR = {CU-PT
INCIBENT e ENERGT s.ogx1a’
ANGLE fEY )
TARGET POLY
ENVIAOMMENT UHY REFERENCE 62 .1
SPUTTERES  PT / CH
ATON (52
108 AR 13 39.9
TARGET  CU 29 53.5
FT 78 185
. V4

81



ge

~— INFORMATION —

2

AR = CU-PT

INCIDENT ) ENERGY s.opx1p”
ANGLE £t Ev )
TARGET POLY
ENVIRONMENT URV REFERENCE 82 .1
SPUTTERED I 7 Cu
ATOM (S)
108 AR 1B 38.9
TARGET (U 29 3.5
NI 58 3.7
_ J

+30*®
1.20 8. 0D 1. 20
PT/CY

~— INFORMATION —

1

D = M0

INCIDENT 750 ENERGY 1.00x10°
ANGLE CEV ) )
TARGET POLY EPSILON 237 X0
-
ENVIRONWENT GHY GANMA 800 X1’
SPUTTEREE MO g 2.2 ¥10
ATaH isy EJECTION
ANELE

EXP.  2p.0°

10N H 1 200 CAL.  17.8°

TARGET KO 42 559

REFERENCE 82.2

DIFFERENTIAL
SPUTTEAING TIELD
(ATOHS/ION STER.)

- 117 -



~— INFORMATION ——

az 2
b = MO
. £
INCIDENT sge ENERGY 1. 00 X10
ANGLE t EV } \
TARGET POLY EPSILON 2. 37 Xio
ENVERONRENT UHY GAHHA ) 8. 00 Xlﬂqz
SPUTTERED MO Q 2.92 %10
ATOR S) £IECTION
ANGLE

EXP.  SO0.Q°

108 H t 200 CAL-  43.3°

TARGET HE 42 85.8
REFERENCE B82.2

+3g°

g. 01 0. 00 0-01
DIFFERENTIAL
SPUTTERING TIELD
(ATONS/ION STER.)

~— INFORMATION —

82 2
2] = MO
INCLDENT 250 ENERGY 1.00 x10°
ANGLE {EV) .
TABGET POLY EPSILON  2.37X10_
ENVERONMENT UHY GAMMA 3.001162
SPUTTERED  Ha a 2.92 x14
ATOR () EJECTION
ANGLE

EXP.  S0.0°

10N H 1 2.00 CAL-  71.B°

TARGET Mo 42 85.9

RAEFERENCE 82.2

-gge +60°

-90° +80°

G- 01 0-.o 0. 01
GEFFERENTEAL

SPUTTERING YIELOD
(ATOMS/ION STER-)

—118—
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84

— INFORMATION —

a2 2
D = MG

INCIDENT oe ENERGY 1.00 x1p°
ANGLE [ EV )

TARGET POLY EPSILON 2,37 X100
ENVIAGNMERT UHY CANMA 8. 00 dea
SPUTTERED  HO a 2.82 X16°
ATOM (S) CUS.

N 1.29
108 H 1 200

TARGET HG 42 95.% REFERENCE B2.2

O -

+60°

+90*
0. a1 a. 0o g.0L

DIFFERENTIAL
SPUTTERING YIELR
ATOHS/IDN STER.D

— INFORMATION —

B2 2
D = MO
INCINENT 750 ENERGY s.onxigpt
ANGLE CEV)
T ARGET POLY EPSILON  1.1B8XiD'
-2
ENVIRONMENT UMV GAMMA 8.00 X1
-2
SPUTTEREZ D 0 4. 13%4
ATOH (5 EJECTION
ANGLE
EXP.  25.0°
ICN H o1 2.80 CAL.  18.7*

TARGET HO 42 95.9
REFERENCE 82.2

+60°

+30°
0.01 0.00 8. 01
DIFFERENTIAL

SPUTTERING YIELO
(ATOHS/ION STER.)
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~—— INFORMAT

ION —

gz 2
D = M0
INCIDENT sge ENERGY 5.00%10°
ANELE (E¥) .
TARGET POLY EPSILON  1.1BX10_
ENVIRONMENT UHY GAMHA 8. 00 xm'2
SPUTTEREB M@ a 4.13 %10
ATOH (S) EJECTION
ANGLE
EXP.  45.0°
ION H 1 2. 00 CAL. 44.8°
TARGET  NC 42 95.9
REFERENCE 82.2
N Vs

+650°

+aGe

0.01 0. 00

DIFFERENTIAL
SPUTTERING TIELD
[ATONS/ION STER.

~—— INFORMAT

a2 2 7
g = MO
INCIDENT 25° ENERGY s.00 010"
ANGLE LEV ) .
TARGET POLY EPSILON 1. 18 X108
3
ENY [AONHENT UHY GAHMA 8-00 X160
SPUTTEREZ MO a 4. 13 %10
ATOH (5 EJECTION
ANGLE
EXP.  45.0°
16N H t 2.00 EAL.  75.5°

0.01

10N TN

TARGET Mo 42 95.9

AEFERENCE 82.-2

a. 01 0. 00

DIFFERENTIAL

SPUTTERING TIELD

(ATAMS/TON STER-

—120
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86

~—— INFORMATION —
82 2 8
HE = MO
INCIDENT g - ENERGY 1.00 XiDs
ANGLE (EV)
TARGET PaLY EPSILON 1. k4 Xiﬂ.:
ENVIROKMENT uhHY GAHHA 1.54 Xlﬂ_z
SPUTTERED RO 2 2. 11 X108
ATOH (53 cos
N 1. 11
10N HE 2 4.00
TARGET ¥0 42 85.9 REFERENCE 82.2

0. 087 9. o 0.07
DIFFERENTIAL
SPUTTERAING YIELD
(ATOMS/ION STER.)

~—— INFORMATION —

B2 2 8
HE = MO
INCIDENT 250 ENERGY 1.00x10"
ANGLE CEY } )
TARGET POLY EPSILON  1.14X1D
ENVIRONMENT UHV GAKHA 1.5¢ xm'?
SPUTTERED MO a 2.11 X186
ATOH () EJECTION
ANGLE

EXP.  B0.0%

10N HE 2 4.80 CAL-  69.7°

TABGET HO 42 85.8

REFERERCE B2.2

-30° +30°
-607% +80°
£
-80* +80°
0.47 0. 80 0. 07
DIFFERENTIAL i

SUPTTERING YIELD
(ATOMS/ION STER.)
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~—— INFORMATION —

8z 2 10
HE = MO
INCIBENT sG° ENERGT 1.0 x10°
ANGLE . ] { EV) T
TARGET POLY EPSILON 114 X10
ENVIAONNENT URY GAMNA - 1.54 xxdz
SPUTTERED MO e 2.11 %10
ATOH (51 EJECTION
ANGLE
EXP.  50.0°

o8  HE 2 4.080 CAL-  42.4°

TARGET  HD 42 95.9

REFERENCE B82.2

+60°

+40°
.07 0.00 0. 07
DIFFERENTIAL
SPUTTERING TIELD

(ATOMS/ION STER. 1

~—— INFORMATION —

82 2 1t
HE = MO

-INCIDENT 752 ENERGY 1.00x10°

ANELE “LE¥) .
TARGET POLY EPSILON  1.14X18
ENVIRONMENT URV GAHMA 1.54 x10
SPUTTERED MO G 2,11 %30

ATON (51 EJECTION

ANGLE
EXP.  5.00°

10N HE 2 4.00 CAL.  16.8°

TARGET HO 42 85.8
REFERENCE 82.2

BIFFERENTIAL
SPUTTERING YIELD
ATORS/ION STER. 1.

~122-
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~—— INFORMATION ——

12

2
HE = MG

INCIGENT i) ENERGY s.opxig"
ANGEE { EV )
TARGET POLY EPSILON 5.8
ENVIRONMENT URY GAHMA 1.54 x:n'z
SPUTTERED WO a 2.88 10
ATOH (5} cos N
N 1. 11
I8N HE 2 4.00

TARGET HO 42 95.9 REFEBENCE B2.2

+80°

+30¢
0-14 0. 00 0.14

OIFFERENTIAL
SPUTTERING YIELD
(ATOMS/ION STER.

— INFGRMATION —

Bz 2 i8
HE = Mg
IKCIOENT 750 ENERGY 5.00 xea”
ANGLE [ EV )
TARGET POLY EPSILON  5.58
-1
ENVIRONMENT GHY GAHMA 1-54 13
SPUTTEREG MO a 2,98 X10
ATOMLS) EJECTION
ANGLE
EXF.  0.0D°
198 HE 2 4.D0 CAL-  17.6°

TARGET HO 42 85.8

REFERENCE 82.2

-3g® Y +30°

Cogp

-60% ° +80°

-20° \ +90*°

0. 14 0. 060 0- 34
DIFFERENTIAL

SPUTTERING TIELD
{ATOMS/ IDNS STER-)

/

- 123 -



~—— INFORMATION —\

g2 2 14
HE = M0

INCIDENT s50° ENERGY  S.00%10°

ANGLE { EY )
TARGET fOLY EPSILCN o. 68 .
ENVIRONNENT LIRY GAMHA 154310
SPUTTERED MO a 2.98 X10

ATORIS) EJECTION

ANGLE
EXP.  40.0¢

10N HE 2 4.00 CAL. 43.4*
TARGET MO 42 85.9 -

REFERENCE 82.2

-804 +80°
0. 14 0.00 0.14

BIFFERENTIAL
SPUTTERING YIELD
[ATOMS/ION STER-1

~—— INFORMATION —

82 2 IS
HE = MO
INCIDENT 25° ENERGY  5.00x10°
ANGLE (EY )
TARGET POLY ERSILON 5. 58 .
ENVIRONHENT UHY BAHMA 1-54 119 _
SPUTTERED MO a 2.3 %10
ATOH (SE EIECTION
ANGLE
| Fxp.  40.0°
10N HE 2 4.00 | TAL.  T2.0°

TARGET #O 42 85.8

REFERENCE 82.2

'DFFEERENTIAL
“SPUYTERING YIELD
(ATONS/ION -STER-).

—124—
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~— INFORMATION —

az 3 t
cu = (CU

INCIDENT g-° ENEAGT .00 x10"

ARGLE {EV )
TARGET POLY EPSILON  3.02 K10
ENVIRONHENT UV GANHA 16. 00c1 6
SPUTTERED €U o .63 x10°

ATOH (5] cos

N 126

10N Y 29 63.5

t TARGET Lk 28 63.5 REFERENCE B2.3

+90°*
1-00 0.00 1. 00
COUNTS/HICRO COUL-

~—— INFORMATION —

82 3 2

Cu = LU
INCIDENT Q- ENERGY s.anxio’
ANGLE { EV )
TARGET POLY EPSILON  4.52X1g'
ENVIRONMENT UHY GAMMA  ©  10.OKIG
SPUTTERED  cU 2 g.23 x1g"
ATOM (8) cos*

¥ 135

1ow Cu 23 B3.5

TARGET CU 28 63.5 REFERENCE 82.3

+80°
1.80 0. 50 1. 00
COUNTS/MICAD COUL,

—125—



~—— INFORMATION —
82 2 3
cy = CU
5
INCIAENT 0 ENERGY 1.20 X10
ANGLE E E¥ ] .
TARGET POLY EPSILON  6.03X10
ENVERONRENT UHY GAMMA 10. (]!ZIMJ_3 .
SPUTTERED €U 8 5. 38 %10
ATON (51 oS N
N 1. 33
10N CU 28 63.5 -
TARGET CU 29 63.5 | .REFERENCE 82.3
. /7

1. 00 G. 00 1. 00
COUNTS/MICRD COUL.

~ INFCGBMATION —
a2 3 4
NI = NI
d
INCIDENT a e ENERGY 6. 08 X10
ANGLE T EV ) L
TARGET POLY EPSILGN 321010
ENVIRONMENT UsY GAHMA 10. 016 .
SPUTTERED NI o 8.60 X10
ATON (5] eos o
N 1.95
10N NI 28 S8.7
TARGET NI 28 58.7 | REFEAENCE 82.3
RN S
a°
-3ge +30°
o
-60 +60°
/ / VL
-gpe® : \ +84°
1.00 8. 00 1.00

COUNTS/HICRO LOWL.

126 —



g2

~—— INFORMATION ——

5
NI = NI
INCIDENT o e ENERGY g.oo0x10®
AMGLE { EV )
TARGET POLY EPSILON  4.91 Xig '
ENVIRONMENT LV GAHMA 10- oozd
SPUTTERED NI i} 702 X107
ATOM S cas M »
N 9.00X1iC
10N NI 28 5B.7

TARGET Nl 2B 5B.7 REFERENCE B2-.3

1.00 o.00 1- 00
COUNTS/MICRO COUL.

~— INFORMATION —

6z 2o -]
N1 = NI
INCIDENT ce ENERGY 1.20x10°
ANGLE tEV )
TARGET POLY EPSILON  B.55 Xt
ENVIRONMENT GHY GANMA 10- 010
SPUTTERED NI 2 5. 08 X168
ATOM (S cos " .
N 7.50X10
0K NI 26 58.7

TARGET NI 28 58.7 REFERENCE B82.3

+£0°

+80°
1.00 0. 00 1.00
EDUNTS/MICRO £AU).
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~— INFORMATION —

82 3 7
cu = CU
INCIDENT e ENERGT s.oax10"
ANGLE . [ EY )
TARGET POLY EPSILON.  4.52 xm:t
ENVIRONHENT LRY GAMMA 0. 80Xi0
SPUTTERED  CU o B.23X10°
ATOM (5% cos N
N 1.30

IoN Cu 29 B3.5

TARGET Ct 29 §3.5 | REFERENCE: 82.3.

~
( R&s 1 FOIL II -
FLUENCE -= 12E+17 CU/SQ- CENTI-N
i
ae
-3g°, +30°
-BO +60°
-80" +89¢
1.00 0. 00 1. GO

COUNTS/RICRO COUL.

~—— INFORMATION —

B2 3 8
cu = CU
INCIDENT g ENERGY a.00%x10"
ANGLE LEV ) .
TARGET POLY EPSILON  4.52X10 -
ENVIADNMENT UHY GAMMA 10. XX ldl .
SPUTTERED T 9 5.23 x36"
ATOM (51 cos ¥
N 1. 90
- 10N Cu 28 B3.5

TARGET CuU 29 83.5 REFERENCE 82.3 -

¢ RES ) FOIL III
FLUEBCE = 5.2E+17 CU/S0. CENTI-M

1.C0 : 0. 00 1.8Q
COUNTS/HICRD COUL.

Co—-128-
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— INFGRMATION —

a2 3 g9
cCu = CU
INCIDENT e ERERGT s.onxio®
ANGLE fEY )
TARGET POLY EPSILQON 4. 52 Xl‘n:i
ENVIRGNMENT UMY GAHMA 10. 0kio
SPUTTERED  Cuj a 6-23 X16°
ATOM (5) oS = 1
N 7-78 X10
Ton £U 29 835

TARGET fU 29 §3.5 REFEREXCE 82-3

[ RBS ) FOIL v
FLUENCE = 1.3E+17 CUSS0- CENTI-&

|

g*

+30*
i-00 . 00 1.00
COUNTS/MITRO EOUL.

~— INFORMATION ——

az 3 1D
cu = Ly

INCIDENT g ENERGY 3.00 x10*

ANGLE T EV )
TARGET POLY EPSTLON 1.52%10"
ENVIRONMENT UHY GANHA i6. D16
SPUTTERED  CU i} 5 23 X:0°

ATON £ cog "

N 1.35
108 £U 29 B3.5

TARGET CY 29 63.5 REFERENCE 82 .3

{ PIXE } FOIL II
FLUENCE = 128+17 CU/SD. CENTI-N

1.08 0-20 1. G0
LOUNTS/MICRD COUL.

— 129 -



— INFORMATION —

82 3 (B
Cu = (Cu
INCIOENT e ENERGY 9.00 x10°
ANGLE { EV ]
TARGET poLY EPSILON 452 X10"
ENVIRONHENT UHY GAHMA 180G
SPUTTERED  CU o & 23x10°
ATON (S} cos® .
N 820 %10
ION €Y 29 §3.5

TARGET €U 28 -63.5 | REFERENCE B82.3

CPIXE ¢ FOL II1
FLUENCE = 5.2€+17 CU/50. CENTI-H

+50

! +90°
1-00 Q.00 i.00
COUNTS/NICAG COUL.

~— INFORMATION -~

g2 3 12
cu = (U

INCIDENT o ENERGY a.00 xt6*

ANGLE tEY )
TARGET POLY EPSILON  4-52 X1G'
ENVIRONHENT UKV " GAMHA 10,0016
SPUTTEREZ  CU a g 23 16"

ATOM (S) cas ™

N 1.07
16N CU 29 B3.5

TARGET CU 28 63.5 REFERENCE 82.3

( PIXE » FOIL ¥
FLUENCE = 1.3E+17 CU/SO. CENTI-N

1.00 6. 00 1.00
COUNTS/®ICRO COLL.

L =130

35
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~— INFORMATION —

g2 7 H
HE = ¥V
3

INCIDENT ge ENERGY 4.00 X10
ANGLE {EV ) )
TARGET POLY EPSILON 9.52%18
ENVIRONMENT --. -- GARHA 2.70 ::(m';1

EXPOSURE | 7.01 X35
SPUTTERED ¥ .

cos

ATOR (S) . 1.13
1aN ME 2 400 pecepencE B2.7
TARGET ¥ 23 s0.9

OXYGEN £XPOSED

~— INFORMATION —

az 7 2
HE = ¥
INCTRERT oe ENERGY 4.00x10°
ANGLE CEV )
TARGET POLY EPSILON 9.52 Xlﬁ-i
ENVIRONMENT UHY SAHHA 2.70%10"
SPUTTERER v Y 7.01 %16
ATOM 15) cos " 9
N e.30x10
10N HE 2 4.00

TARGET v 23 50.8 REFERENLE B82.7

CLEAN HETAL

g
-3p¢ +30°
-8G5 +60°
{
-gp° % \ +30°
1.00 0. o0 1.80
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~— INFORMATION —

ez 7

H = Y
INCIDENT [ -ENERGY 8. 00 Klﬂz
ANGLE. { EV 3
TARGET POLY EPSILON  2.60 x10"
ENVIRONHENT UHV GAMMA 7. 61 x10°
SPUTTERED v 0 3. 74 x10°
ATON (5! cos”

N 3= 17

10N H 1 1.0t

TARGET vy 23 850.9 REFERENCE 82 .7

a=
-30° +30°
-&0 +60°
-20¢ +8§0°
1.00 0.00 1.40

~— INFOBRMATION —

B2 11 1
AR = AL _
INCIOENT o ° ENERGY s.o8x10”
ANGLE [ EY ) .
TARGET . POLY EPSILGN 718 x1D;
EMYIRONMENT HY GAMMA 9.82 X180
SPUTTERED AL a 9. 33 )(EHJ-3
ATOYN 5} cos ™ -
N 9. 60 X10
10N AR 18 35.9
TARGEY AL 13 271.0 AEFERENCE B2.1t
0 8 150
AN e
I-4E-4 PA
ge
-0 go | +30°
o, [+]
<
-80% +50
. e :
) - S \ 3
/ / _ \ -3
~ag q{ \ +30°
2. G0 0.t . 2,00

AL
ATONS/ 50-CM x1E+16
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38

— INFORMATION —

ez t1 2
AR = AL
INCIDENT Qe ENERGY 4.00x10"
ANGEE { EV)
- =1
TARGET POLY EFSILON 8. B5 xm‘
ENVIRONHENT VY GARHA s. szxm‘a
SPUTTERED 0 a 8.82 X10
ATON1S) cns ” .
] B. B0 X10
10N AR 1B 38.9
TARGET AL 13 27.5 ! REFERENCE B2.11
T 8 18.0
AN /
OXYGEN
1-4E-4 PA.

+60°

+30°
4.00 0. 60 4.00
ATOMS/ SO-Cr =1E+16

~— INFORMATION —

B2 11 3
AR = AL2-03
INCIDENT g e ENERGY 4.00 Xt48 4
ANGLE {EV¥ )
-1
TARBET POLY EPSILON 7. 18 X10
-1
ENVIRONMENT Hv GANMA 9. 82 X184
-3
SPUTTERED AL G &. 38 X106
ATOM (S cas*
N 2. 12
10N AR 1B 38.8
TARGET AL 13 2.5 REFERENCE 82.11
o 8 16.0
A e
ALt - £E-4 PA
ne
+3g°
-80% +60*°

.
IR

1.20 0. 00 1.20
ATOMS/S50.- CH wiE+i6
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— INFORM

ENVIRCGNHENT HV
SPUTTERED [

ATON [S)
ION AR 1B 39.9
TARGET AL 13 272.0
g 8 16.0

B2 11 4
AR = ALZ2-03
INCIDENT o-° ENERGY 4. 80 X104
ANGLE [ E¥ ]
- -1
TARGET POLY EPSILON 8. 85 X180

ATION —

GATHA 8. 62 X106
a 8. 82 X106
cas”

N 1. 12

REFERENCE 82.11

v
OXTGEN 1 - 4E-4 PA
+50°
+38°
3.00 0. 00 3. 00
ATOMS / S0.CH =1E+16
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100

— INFORMATION —

Ba ¢
AR = GA-1
INCIDENT D ® ENERGY 1.50x10*
ANGLE TEV )
TARGET POLY EPSILON  1.53310)
ENVIRONMENT UMV GAHHA 9.26 14
SPUTTERED  GA 1 1- 42 X310
ATOH (53 cas
N 384
IoN AR 18 38.9 ‘
TARGET  GA 31 68.7 | REFERENCE 83 .3
I 53 127
N /

GA

+B0*

+80°
1.20 0. o0 1.20
RELATIVE SPUTTERING
YIELD

INFORMATION —

a3 i 2
AR = GA-I
INCIDENT g e ENERGY t. 58 x10"
ANGLE tEV) .
TARGET POLY EPSILON  8.59 XI5
ENVIRONMENT UHY GAMMA 0.26 X168
-2
SPYTTEREC I a 1. 01 x20
ATO# (5] cos*
N 1.85
10N AR 18 38.9
TARGET  GA 31 B9.7 | REFERENCE B3.!
I 53 127
. /
1
ae
-3ge +30°
(++]
-58% 60
a
—90-[ / \ +90%
1.20 2. 00 1.20

RELATIVE SPUTTERING
YIELD
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101

~— INFORMATION R

e 2 1
AR =  AU-CU
2
INCIDENT 45° ENERGY 3.00X10
ANGLE { EV) 2
- TARGET POLY EPSILON  3.21 xm‘l
ENVIRONMENT UHV GANMA s.61310
SPUTTERED  CU a 3.50 %10
ATOM S} EJECTION
ANGLE
EXP.  45.8°
ION AR 18 38.8 CAL.  48.4*
TARGET EU 79 197 :

U 29 B3.5

REFERENCE 83 -2

CU 43 ATX

+80¢

5. 00

(ARB.

8.00 5. B0
UNITS)

~—— INFORMATION —

83 2 2
AR = Al-CU
INCIDENT 450 ENERGY 3.00 x10°
ANGLE CEY ) .
TARGET POLY EPSILON 1.28 xm'1
ENVIRONMENT UMY GAMMA 5.61 X10
SPUTTERER AU a LTEXLO
ATaR[3) EJECTION
ANGLE
EXp.  57.9°
10N AR 18 38.8 CAL. 511
TARGET AU 79 197
tU 28 63.5
REFERENCE B3.2
N /
Al 43 ATY
rGg=
+g0
S.06 0. 00 5.00

[ARB. UNITS)
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~—— INFORMATION —
a3 2 3
AR = AU-CU
INCIDENY 0 e ENERGY 3. oaxip’
ANGLE t EV ) 2
TARGET POLY EPSILAON 3. 21 Xlﬂ-1
ENVIRONMENT LNy GAMMA 4. 61 !152
SPUTTERED  Cit a 3.50 X10
ATOM [S) cos
N i. 185
10N AR 18 38.9
TARGET AU 79 197 REFERENCE 83 .2
CU 28 B3.5
N J
Cl 43 ATx

+50°

+88°
5.00 8. 00 5. 00
{ARB. UNITS)
(—— INFORMATION —
83 2 4
AR = AU-CU
INCIDENT g-° ENEREY s.o00x10”
ANGLE 1EY) 2
TARGET eoLY EPSILON i- 2@ X10
ENVIRONMENT UHY GAHMA 5. 61 XID:;
SPUTTERED Al a 4. 78 X1
ATOM (Si cos "
N 1. 42
10N AR 18 38.8
TARGET AU 79 197 REFERENCE B3 -2
CU 28 s53.5
. /
AU 43 ATZ
ae
-39° rd +30°
[
-60% +80°
-gpe / +80°
5.00 0.00 5. 00
[ARB. UNITS)
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103

~— INFOBMATION —\
ea 4 t
AR =  AS-AU
INCIDENT oe EHERGT t.oaxio®
ANGLE {EV )
TARGET POLY EPSILON 4. zv-xm'i
ENVIRONMENT UMV CANMA 1. dg )uu"il
SPUTTERED AU a 8.24 X10
ATGM TS} cos *
N 2.70
10N AR 18 35.9
TARGET  AG 47 108 REFERENCE 83.4
AL 78 187
A /
STRIP 1t
+EO°
+80*
0.50 0. 06 0. 80

AU

~—— INFORMATION —

98 4+ 2

AR = AG-AU
INCIDENT g ENERGY L.oax10™
ANGLE CEV 1 .
TARGET POLY EPSILON 4 27X10
ENVIRONMENT UHV GANNA 7.89 )(1:1"3
SPUTTERED AU i 8. 24 X106
ATOM (9) cas

N 2.40
N AR 18 39.9
TARGET &G 47 108 REFERENCE 83.4
AU 79 is7
N ~
STRIP 4
h
-38* +39°
Q
-60% +60°
LY
kY
-go® \ +80°
0. 80 g. 00 .80
AU
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~— INFORMATION —

83 4 3
AR = AG-AU
INCEDENT o - ENERGY 1.00 x10°
ANELE CEY )
TARGET POLY EPSILON T.10 de‘
-1
ENVIRONMENT UHV GAMHA 2.88 X168
SPUTTERED  AS 0 6. 12 X10
ATON [S) cgs ™
M 2- 60
108 AR 18 34.8 7
TARGET  AG 47 108 REFERENCE B3 .4
AU 79 187 :
N s
STRIP 1

+30°
5.00 0.00 5.00
AG
r*— INFORMATION —
83 4 4
AR = AG-AU
5
INCIDENT B e ENERGY 1. 60 X10
ANGLE t EY ) \
TARGET POLY EPSILON 7. 10 X0
ENVIRDNHENT UMY GAMMA 7. 88 xm’a
SPUTTERED  AG o B. 12 X106
ATEH (S cas*
N 274
10N AR I8 38.9
TARGET A6 47 108 AEFERENCE B3.4
AU 78 187
N IV
STRIP 3
iﬂ
-3ge +30°
—B0% +60*
-gpe / +90°
5.00 0.0 5.900
AG
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~—— INFORMATION —\

5
AR = AG-AU
3
INCIDENT g ENERGT 1.00 X10
ANGLE _ {EV ) .
TARGET POLY EPSILON 7. 10 X140 )
ENVIRONMERT UMV GANNA .88 Xt0
SPUTTERED  AG a . 12 X140
ATGM (5) cos®
N 2.58
10N AR 18 39.9 17
TARGET  AG 47 108 HEFERENCE 63 .4
M8 187
“\ /
STRIP S

+60°

+90°
5.00 0. 00 5.00
AG
—— INFORMATION —
as & o .
AR = AU-AG
INCIDENT g ENERGY 1oaxia’
ANGLE CEV ) '
TARGET POLY
ENVIRONMENT OBV REFERENCE 3.4
SPUTTERED  AG / AU
ATGH (5]
oM AR 18 38.9
TARGET AU 79 187
AG 47 1D8
N /

STRIP I A=1.28




106

~—— INFORMATION ——

€3 4 7
AR =  AU-AG

INCIDERT o ENERGY 100 x10°

ANGLE LEV )

TARGET POLY

ENVIRONMENT UMY REFERENCE 83 . 4
SPUTTERED AL / AU

ATOM ()

10N AR 18 39.9

TARGET AU 72 197

AG 47 108

AN /

STRIP 2 R=t.1

AG/ AU
~— INFORMATION ——
By 4 @
AR =  AU-AG
INEIDENT g~ ENERGY 100 x10°
ANGLE tEY)
TARGET POLY
ENVIAONNENT UHY REFERENCE B3 . 4
SPUTTERED  AS / Al
ATON {52
10M AR 18 39.3
TARGET AUl 73 197
AC 47 108
N S/

STRIP 3 R=1.05

uﬂ

-30° +30°

-60% +60°
%
!
L=
[ %0
-gg° +80°

1. B0 2. 00 - 80

AG/ AU
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107

—
88 & B
AR =  AU-AG
INCIDENT g-=°
ANGLE
TARBET POLY

ENVIRGNHENT EHV

SPUTTERED AG / AU
ATOM LS}

INFORMATION —

ENERGY .00 x10°
rEV)

LON AR 18 39.9
TARGET AU 79 197
AG 47 108

REFERENCE 83.4

STRIF 4 R=1.03

1. 80 0. 00 1- 60
AG/AU

~—— INFORMATION —

ENYIRONMENT LNV

SPUTTERED AG / AU
ATOH [5)

83 4 10 .
AR = AU-AG

INCIDENT o°

ANGLE

TARGET POLY

ENERGY .o x10®
{ EV ) :

REFERENCE 83.4

I0N AR 18 38.9
TARGET A 78 197
AG 47 10B
N /
STRIP & R=1.01
-30° +30°
—80% +80°
&
_gg* OCEL } +8a-
1- 60 Q. oo t. 60
AG/ZAY



~— INFORMATION —

83 5
] = MO
3
INCLBENT goe ENERGY 2. 00 %10
ANBLE b EY )
=1
TARGET POLY EPSILON 4. 74310
ENVIRDNMENT UHV GAMHA 8. 00 )un'l
SPUTTERED MO a 2. 06 X10
AT (5} EJECTION
ANGLE
EXP. 25. 0%
ION H 1 2-00 TAL. 28.2°

TARGET ME 42 95.5

REFERENCE &3.5

+34°

2. 00 0. 00 2. 00
DIFFERENTIAL
SPUTTERING YIELD
[ARBITHORY UNITS)

— INFORMATION —

83 5
D = NB-B2
INCIOENT 700 ENERGY 2.00x1a”
ANGLE {EY 3
TARGET POLY EPSILON  §.26
ENVIRONMENT UHV CAMMA 825 X160
SPUTTERED B o 7. 40 X10
ATOK 15! EJECTION
ANGLE
ExP.  39.@°
10N W1 2,00 CAL.  26.8"
TARGET  NB 41 82.9
B 5 10.8
HEFERENCE 83.3
e V4
B BISTRIBUTION
ge
-3g° +3p> ©
Q
Ro
ot
-B0% DO o +B{1°
~— ',-" s \
—BU“L / \+QU°
0. 01 5. 00 0. 01
DIFFERENTIAL

SPUTTERING YIELD
ATOMSATON. STERAR)
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108

~—— INFORMATION —

a3 & 3
b = NB-B2
INCIDENT 70° ENERGY  2.00x18°
ANELF CEV Y- S
TARGET  FOLY EPSILON  4.88 xm';' :
ENVIRONMENT UHY GANMA 8.25 X1
SPUTTERED  NB 0 2.14x10"
ATON [3) EJECTION
ANGLE
EXP.  50.5°
ION R 1 2-00 EAL- 40. 9*
TARGET NB 41 92.9 -
B 5 10.8
REFERENCE 83.5
N )

NB DISTRIBUTION

+«60°

+80°
0. 01 a. aa 0. 0t

DIFFERENTIAL
SPUTTERING YIELD
{ATOHS/TON. STERAD)

~— INFORMATION —

es 7 1
AR = CU-PT
INCIDENT ae ENERGT z.00x10”
ANGLE TEV )
TARGET POLY
ENVIRGNMENT UHY AEFERENCE 837
SPUTTERER  FT / €U
ATOM (5]
oW AR 18 39.9
TARGET CU 29 63.5
FT 78 185
A Ve

+80*
£-10 6. 00 - 10
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ENVIRONMENT UHY

SPUTTERED PT 7/ CU
ATOM (51

o INFORMATION ~—

AR = CU-PT
k]
INCIBENT o ® ENFRGY 2.08 X10
ANGLE tEV )
TARGET pPaLY

REFERENCE B3.7

10N AR 18 3.9
TARGET €U 29 63.5
BT 78 1985
N S
+BD°
+8ae
1. 10 g.00 1.10
PT/CU
~—— INFORBMATION —
8% 7 13
AR = CU-PT
INCIEENT - ENERGY 2.o8x1e”
ANGLE tEV 1
TARGET POLY
ENVIAONMENT UHY REFERENCE 83
SPUTTERED  #F / £U
ATOX [S)
oM AR 18 38.0
TABGET €U 29 63.5
FT 78 185
S /
un
-3p¢ +30°
L]
2o
-60 +50°
o
o
Q
-age +ape
1-10 c.00 1,10
PT/CU
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~~— INFORMATION —

83 7 4
AR = CU-PT
INCIDENT a e ENERAGY 2.08 x10°
ANGLE (EV Y -
TARGET POLY i

ENVIRTNMENT uHY
SPUTTERED BT /7 CU

REFERENCE 83.7

ATOM (S)
IGN AR 18 39.8
TARGET CU 29 B63.5
FT 78 185

PT/CU
~—— INFORMATION —\
63 7 5
AR = CU-PT
INCIDENT g = ENERGY 2.00x10”
ANGLE ( EV ) .
TARGET POLY
ENVIRONHENT UHV REFERENCE 83 .7
SPUTTERED  PT / CU
ATOM(S)
ToN AR 18 39.%
TARGET €U 29 63.5
PT 78 185
AN e

1.10 .00 1-10
PT/CU

— 46—



~—— INFORMATION —

8 7 & _
AR = CU-PT

INCIBENT o EMERGY 2.00 x10°

ANELE L EY

TARGET POLY

ENVIRONMENT UHY AEFERENCE B3 .7
SPUTTERED  PT / CU

ATOH (51

10N AR 18 39.9

TARGET  CU 28 63.5

FT 78 185

N v

+90°

1. 10 &-00 1. 10
PT/CH

7 INFORMATION —
BSAE? = Cy-PT

INCLBENT g ° ENEREY 2.00x10°
ANELE Y )
TARGET POLY
EMVIRONMENT Upy REFERENCE 837
SPUTTERED  ®T s Cu
ATOH (5]
1ON AR 18 33.§
TARGET €8 20 $3.5
PT 76 185
S S
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113

o INFORMATION ——

AR = CU-PT

INCIDENT g ° ENEAGY 2-00!10a
ANGLE (EY )
TARGET POLY
ENVIRONMENT UHV REFERENCE 83.7
SPUTTERED PT 7 CU
ATOM (8)
ION AR 18 38.9
TARGET €U 29 835
PT 78 185
. /s

PYsCU
~—— INFORMATION —
B3 7 @
AR = CU-PT
INCIDENT a e ENEAGY 2.o0%18°
ANGLE {EY )
" TARGET POLY
ENVIRONMENT UHY REFESENCE 83 .7
SPUTTERED PT 7 £U
ATOM (S5
I0N AR £8 39. 8
TARGET €U 29 $3.5
PT 78 185
AN A
ge
-age +30°
-609 ° w80
1+
-g0° 3 +g0°
1.20 o. 06 1.20
PT/CH



~— INFORMATION —
83 7 1o
AR = NI5-PD
INC LDENT Lo ENERGY 2.00x10°
ANGLE LEY )
TARGET POLY

ENVIRONMENT LHY

SPUTTERED PR / HI
ATON 8!
ION AR 18 33.9
TARGET NI 2B 5B.7
PB 46 105
N

REFERENCE 83.7

PO/NI
~— INFORMATION —
as 7 11
0] = NIS5-PD
INCIOENT oe ENERGY 2. 00 x10”
ANGLE {EV )
TARGET POLY
ENVIRONHENT UHY REFERENCE 83 .
SPUTTERED PO / NI
ATOHM {5}
ION 0 B 16.D
TARGET NI 28 58.7
PD 48 106
. /
Be
-30* +30°
-529 0@ +50°
]
o 9O
[ :
£.20 0. 00 1.20
PDANI
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~— INFORMATION —

as 7?7 2
BI = CU
INCIDENT oe ENERGY 2.00 x10°
ANGLE { EV )
TARGET POLY . -
ENYIRONMENT UHV REFERENCE 83.7
SPUTTERED BI 7 CU
ATOM(S)
19N BI 83 209
TARGET ty 289 63.5
\. /
+50¢
+40°
0. 04 G. 00 0. D4

BI/CU

~—— INFORMATION —

8¢ 1 1
AR = NI-CU
INCIDENT o- EXERGY 3.paxia’
ANGLE fEV ) .
TARGET POLY EPSILON .24 10
ENVERONMENT UHV GANMA 9.54 X140
SPUTTERED NI a 3.9z x10
ATOM (S) cos B
] 2.80 %10
IGN AR 18 38.9 .
TARGET NI 28 58.7 | REFERENCE B84.1
ct 29 Ba.s
b /S

0. 0-ae S0.0
N1 CONCENTRATION
LAT- %)

— 150 — _'



7 INFORMATION —

Bd 1 2
AR = NI-CU
INCIDENT e ERERGY 300 ¥10°
ANELE P EV ) .
TARGET POLY EFSILON 224 X100
ENVIRONMENT LMY GANMA 8. 64 X156
SPUTTERED NI 0 3.82X15°
ATDN (S} cas " .
N 3. 80 X10
10N AR 18 39.9
TAAGET NI 28 SB.7 ! REFERENCE 684.1
CU 28 B35
N /

+B80°

+ag°
50. 9 0. 00 50. 0
NI CONCENTRATION
(AT 73
— INFORMATION —
B4 1 3
AR = NI-CU
INE1DENT e ENERGY 3.00 xio®
ANGLE 1 E¥ ) ,
TARSET POLY EPSILON  3- 24 X1O
ENVIAONSENT UKY GAMMA g s4x10"
SPUTTERED NI i} 3. 32 x1d°
ATOM (S) cos .
N 2.00x18
ION AR 16 3%8.9
TARGET NI 28 58.7 | REFERENCE 84.1
£ 28 83.5

50-0 2-00 50.0
NI CONCENTRATION
AT. 3

~ 151 —
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117

~— INFORMATION —

8 1 4
AR = NI-CU
E]
INCIBENT ge ENERGY. 3.00X10
ANGEE { EY ) 2
TARGET POLY ESSILON 3. 24 X180 .
ENVIRORMENT UHV GAMHA 9. 64 X10-2
SPUTTERED NI 0 3.92 X10
ATOM (5} cos® N
N S.6C X10
ION AR 18 139.9
TARGET NI 28 358.7 REFERENCE 84.1
£ty 29 63.5
S /
+50°
+830*
€0.0 0. 60 60. 2
NT CONCENTRATION
{AT. 2}
~—— INFORMATION —
M1 S
AR = NI-CU
INCIDENT a* ENERGY 3. 00 X1 :
ANGLE CEV) .
TARGET POLY EPSILON 3.24 X10 .
ENVIRONMENT UHY GAMHA ¢ 64 X1 0,2
SPUTTERED NI g 3,92 X108
ATOM () cas * .
N 1.20 X10
10K AR 18 33.9
TARGET NI 28 58.7 REFERENCE B4.1
cy 28 §&3.5
N /s
0°
~34° +30°
[
O
-60% +50°
=]
Gf o
-a6*® +80°
BG. O 0. a0 60. G
NI CONCERTRATION
(AT. %}
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~— INFORMATION ——

84 2 1
AR = CU-PT
INCIDENT o= ENERGY 3.00x10°
ANGLE i EY )
TARGET POLY

ENVIRONMENT UHY
SPUTIERED PT # CU

REFEAENCE 84.2

ATOK{S)

ian Af 1B 39.3

TARGET CYy 28 B3.5
PT 78 185

-186C

+B0°

+80¢

1- 20 0. 00 i.20

PT/CU NOBHALIZED T0
TARGET CLOMPOSITION

~ INFORMATION —

B84 2 2
AR = CU-P7
INCIDENT g ENERGY 2.6 X10°
ANGLE 1EY )
TARBET POLY
=
ENVIRAONHENT Uﬁv REFERENCE B4 .2
SPUTTERER  PT ¢ CU
ATDNM (5]
0N AR IB 39.9
TARGET  CU 29 63.5
FT 73 135
N 7
200¢
3
-3p- +30°
o
Q0
[o]
Y o +50°
/
H o
!f o
wsu°f_ o +80°
1. 20 p. 00 1.20

PT/CYU NDBMALEZED 10
TARGET COMPGSITION
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~— INFORMATION —

a4 2 3
AR = LU-PT
3
INCIDENT g = ENERGT 3. 00 X2
ANGLE { EV 1
TARGET PaLY
ENVIRONMENT UMY AEFERENCE 82 .2
SPUTTERED  PT / CU
ATOM (5)
1N AR 18 39.9
TARGET €U 29 63.5
BT 78 185
L e
anoc
(ilﬂ
_3ge +30°
(=]
=Y
O
609 a 50°
o
-80° o {.a0¢
1.20 8.40 1.20
PT/CU_NORMALIZET TO
TARCET CORPASITION
—— INFORMATION —
84 2 4
AR = (CU-PT
INCIDENT g ENERGY s.poxta’
ANGLE TEV )
TARGET POLY
ENVIRONHENT UHY MEFSRENCE BE.3
SPUTTERED BT / CU
ATOM (S}
10N M 18 38.9
TARGET CU 29 63.5
FT 78 185
/
4000
GB
-30% +30°
60 ~§0°
o
> [+ .
-s0° g 19 +ag®
1-20 8,90 1.20

PT/CU NORHMALIZED TO
TARGET COWPOSETION
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INFORMATION —

"
6L 2 3
AR = CU-PT
INCIDENT e ENERGY 3.0010°
ANELE 1EY )
TARGET POLY
ENVIRONNENT Lnv AEFERENCE 84 .2
SPUTTERER  PT 7 CU
ATOM (Si
108 AR 18 38.9
TARGET  CH 29 625
PT 78 185
AN

450C

1.20 0. 60 1.20
PT/CH _NORMALIZED 10
TARGET LOMPOSITION
~—— INFORMATION —
B4 2 B
AR = (CU-PT
INCIDENT i = ENERSY 3. 00 x!ﬂs
ANGLE [ EY )
TARGEY POLY
ENVIRONMENT UHY REFERENCE B4.2
SPUTTERED PT 7/ CU
ATOH{S)
IDKN AR 1B 38.9
TARGET CU 2§ B3.5
PT 78 18%
AN /'
500C
)
-30° +30°
-84 +60 =
o
%,
Og,
[)
-gpe 22 +90e
i. 20 0. 00 i.20

PT/CU NGRMALIZED Tn
TARGET COMPOSITION
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~—— INFORMATION —

84 2 7
AR = CU-PT

-]
INCIDENT 0 ENERGY 3. 00 X10
ANGLE {EV )
TARGET POLY

ENVIAGNHENT UHY

SPUTTERED PT s CU
ATON LS)

REFERENCE 84.2

10N AR 18 38.9

TARGET CY 28 B63.%5
PT 78 185

S50C

+60°

+80°

1.20 0. 06 £ 20

PT/CU RORMALIZED TO
TARGET CAOMPOSITION

~—— INFOGRMATION —

84 2 &
AR = CU-PT

INCIDENT g - ENERGY s.00%10”

ANGLE (EV)

TARGET POLY

ENVIBONMENT HY HEFERENCE 84.2
SPUTTERED  PT / CU

ATON (5]

108 AR 18 3.2

TAAGET €U 28 63.5

PT 78 185

N /

-i196C

+60°

+80°

1.20 c. o0 1. 20

FT/CL WORMALIZED TO
TARGET COMFOSETLION
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INFORMATION —

84 2 8
AR = CU-PT

INCIDENT Q- ENEAGY 3.00 x106”

ANGLE [ EV)

TARGET POLY

ENVIRONHENT gy AEFERENCE B84.2
SPUTTERED  PT / CU

ATOH (S}

ION AR 18 39.9

TARGET  CU 29 B3.5

PT 78 185
N /
200C

+50*

+90°

1- 20 0. 00 1.20

PT/CU_NORHALIZED I0
TARGET CBMPDSITION

~— INFORMATION —

Bsd 2 10
AR = CU-PT
INCIOENT g ENERSY 3. 00 x10°
ANELE tEV )
TARGET POLY
ENVIRONMENT UiV AEFERENCE 4. 2
SPUTTERED  PT 7 CUl
ATOM (51
10N AR 18 39.9
TARGEY  CU 29 B3.5
FT 78 138
Y /
300L
iﬂ
-3ge o a_+30°
o
[+]
503 60"
ks ]
[+]
Q
_ane e _}.sq0°
1.20 0-00 1.29

PT/CU _NDRMALIZED Ta
TARGET COHPOSITION
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~— INFORMATION —

84 2 i
AR = (CU-PT

INCIDENT o= ENERGY 3.00x10°
ANGLE CEV ) :
TARGET POLY _
ENVIRONMENT UHY HEFERENCE 84.2
SPUTTERED  PT / CU

ATOM (S)

10N AR 18 39.9
TARGET €U 29 &3.5

FT 78 135
. Vi
00C

+E0°

+00e
1. 20 a-00 1-20

PT/CU_NORMALIZED TO
TARGET COHMPAOSITION

~—— INFORMATION —

12

2
AR = CU-PT

INCIGENT a- ENERGY s.o0x10”
ANGLE {EV )
TARGET soLy
ENVIRONHENT UHY AEFERENCE 4.2
SPUTTERER BT / Cu .
ATOH (5]
10N AR 18 39.9
TARGET (U 2§ 63.5
FT 78 185
\ v
sooc
iﬂ
-30¢ +3pe
-sg% rg0°
Q
a)
. [=]
-gge . i o +90°
1.20 © a.c6 1.20

PT/CU NCOAHALIZEQ Td
TARGET COHPOSTITION
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~— INFORMATION —

8i 8 1

AU = Yy
INC IDENT D e ENERGY 1.25%10°
ANGLE [ EV }
TARGET POLY EPSILON 9. 26 xldﬂ
ENVIAONMENT UHY GAMMA 7-33!16‘
SPUTTERED  CU o & 15 X10°
ATDN (S) EUS“

N 1. 94

10N AL 73 187

TARGET Cy¥ 29 B3.5 REFERENCE B4.3

PIXE

00
-3p* +30°
~B0 +60°
~-gg° +30°
1. 00 6. 00 1. 60

RELATIVE AHOUNT

~— INFORMATION ——

Bl 3 2

Al = Cu
INC1DENT g o ENEREY 1.25%10°
ANGLE LEV )
TARGET POLY EPSILON  §.28 Xi0°
ENVIBONMENT dHY GAMMA 7. 38 xldl
SPUTTEREZD £l o 6. 15 X10"
ATOH {5) EGS“

N 2.35

ioN AU 79 187

TARGET EU 2% B3.3 REFERENCE B84.3

RBS

+50°

+ag°

.00 0. 00 1.00
RELATIVE AMGUNT

— 159 —
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~—— INFORMATION —

s 3
AU = CU

INCIDENT 30° ENERGY 1.25 x10°
ANGLE | (EV 3 .
TARGET POLY EPSILON  9.26 X168
ENVIRONNENT UHV CAHEA 738015
SPUYTERED  CU a 6. 15 X16°
ATORS) EJECTION
ANGLE
EXP.  ©.00°
10N M 79187 CAL.  61.1°

TARGET €U 29 B3.5

REFERENCE 84 .3

PIXE

+60°

+98*
1.30 0.00 108
RELATIVE ANOUNT

~—— INFORMATION —

B4 3 4
AU = [
INCIDENT P ENERGY 1.25x10°
ANGLE - {EV) .
TARGET POLY EPSILON  9.26X10
ENVIRONMENT LHY GANHA 7.38310 ]
SPUTTERED (U o B- 15 X184
ATOMS) EJECTIAN
AKGLE

ExP.  0.00°

108 AU 78 187 CAL.  45.8°

 TARGET LU 28 B35S
REFERENCE 84.3

PIXE

t.00 9.00 1.06
RELATEVE AMOUNT
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~— INFORMATION —

84 3 &
AU = CU
E-
INC IBENT ik ENERGY 1. 25 X10
ANGLE 1 EV ) .
TARGET POLY EPSILAN 9. 26 X100 )
ENVIRONHENT UMV BAMHA 7.38 xm‘s
SPUTTERED €U 0 B. 15 XID
ATOHN (S} EJECTION
ANGLE
EXP.  30.0°
10N AL 73 197 CAL.  38.8°

TARGET Elt 29 B3.35
REFERENCE B4.3

PIXE

RELATIVE AHOUNT

INFORMATION —

8L 3 a8
AU = CU

INCIOENT g e ENERGY 1. 25 x10°

ANGLE CEY 1
TARGET POLY EPSILON 8. 26 X10°
ENVIAGNRENT UKV EAHMA 7. 38 x15°
SPUTTERES €U 3 6. 15 X10°

ATOH {5} ros N

N 2. 01
10N AU 78 197

TARGET Cy¢ 29 63.5 REFERENCE B84 .3

PIXE

ge
~30° +30*
-50% +50°
/
—90«[ +30°
1.00 o.00 1.00

RELATIVE AMOUNT

— 161 —
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~—— INFORMATION —

o4 o 7

Al = (U
INCIDENT 0-° ENERGY 125 %18°
ANGLE {EY 1 \
TARGET POLY EPSILON 9.25_!10-l
ENVIRONMENT UHV GAMMA 7.38 %10
SPUTTERED  CU ) 6. 15 X10
ATOM(3) CUS.

N 2-14
108 AU 79 197
TARGET  CU 29 63.5 | REFEARENCE 84.3
N /

R8s

+30°

1.0 c. o0
RELATIYE AHOUNT

~— INFORMATION —

1-00

84 9 8
AU > Cu
5
IHCIDENT age ENEAGY 1.25 Xt0
ANGLE LEV ) ;
TARGET POLY EPSILON  9.26 XiG.
-1
ENVIRONMENT LHV GAMMA 738318
SPUTTEAED  CU 0 6. i5 Xi0
ATOR (3 EJECTION
ANGLE
EXP.  0.0c°
10N A 78 197 CAL.  B1.1°
TARGET €U 25 63.5
REFERENCE 84 .3
N )

PIXE

1.00 0. 00
AELATLVE AMOUNT
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~—— INFORMATION ——

B4 3 9
AU = (CU
INCIDENT i5e ENERGY t.25 x10°
ANGLE L EV ) ,
TARGET POLY EPSILON 0. 26 atm'l
ENVIAONMENT LJHV GAMHA 7. 38 210
SPUTTERED  CU 0 815 116"
ATOH I5) EJECTION
ANGLE
TXP.  0-00°

IGN AU 73 187 CAL-  45.§°

TARGET Cu 29 B3.5

REFERENCE B84.3

PIXE

1. 0@ 0. 00 1.80
RELATIVE AMOUNT

~— INFORMATION —

g4 3 1D
Al = U
5
INCIGENT g0° ENERGY 1.25 10
ANBLE LEV ) .
TARGET POLY EPSILON 9. 26 X10
-1
ENVIRONHENT UHY GAMMA 7. 38 KIGS
SPUTTERED €U a 8. 15 X10
ATOH (51 EJECTION
ANGLE
EXP.  0.00°
10N Al 79 187 EAL-  30-8°

TARGET CU 29 B3.5

AEFERENCE B84.3

PIXE

1. 00 0. 80 i.60
RELATIVE ANMOUNT

— 163 -
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129

BS 2 1
AR = Al
INCIDENT 8*
. ANGLE
TARGET POLY

ENYIRONMENT UHY
SPUTTEAED Al

ATOH (S)
IoN AR 18 3%.9
TARGET AU 78 187

~—— INFORMATION —

ENERGT 5.00Xta"
(EV 3
EPSILON 2. 14 .
GAHMA 5. 61 )uu'3
) 3. 69 X10
cos "
¥ 2.02

REFEAENCE 85.32

G-, 3 N=3.3 Fe1.4E+18 ION/SO.CH

311}

PERCENT GF EMISSION

~— INFORMATION —

83 2 2
AR = AU
INCIDENT 85°
ANGLE
TARGET POLY

ﬁNVIBUHH.EMY UHy
SPUTTERED AU

ATOM (3}
FON AR 18 39.8
TARGET AL 78 197

EMERGY ©  S.00%10°
TCEY ) -
EPSILON  2.14
GAHHA 5.81 K10
a 3.6 X108
EJECTION
ANGLE
EXP.  10.08
CAL-  5.32°

RCFERENCE 85.2

N
O=0.5 Nel.4 F=5.4E+18 10N/S0.CH
o
-0 +60°
\
_505 ol +su.

Q. 00

PERCENT OF EMISSION
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INFORMATION —

65 2 3
AR = AU

INCIDENT g5 ENERGY 1.50 x10°

ANGLE 1 EY ) .
TAAGET POLY EPSILAON 8. 41 X10 .
ENVIAONHENT UHY GAMMA 5.Bi1 I!D_s
SPUTIERED AU o - 73 X10

ATON 31 EJECTION

ANGLE
EXP. 5. 00
10N AR 18 39.9 CAL.  5.58¢

TARGETY AU 79 187

REFERENCE 85.2

G=0-5 F=2.6E+16 ION/SO-CH

-80° A B0

) +80°
100 0.00 189
PERCENT OF EMISSION

~~— INFORMATION —

es 2 1
AR = Al
INCIDENT g5° ENERGY g.a6 xto"
ANGLE 1EV )
TARGET POLY EPSILQN 3. B4 .
ENVIAONMENT UHV GAMMA 5. 61 xlU‘i
SPUTTERED Al il 2.75 X140
ATOH 3] EJECTION
ANCLE
EXP-  5.00°
10M AR 18 39.8 CAL. 5. 24°

TARGET AU 78 197

AEFERENCE 85-2

D=0.5 N=1-3 F=5.7E+16 IDNSSO.CH

PERCENT OF ENISSIDN
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~—— INFORMATION ——

es 2 5
XE = Al

INCIDENT ase ENERGY 2.00x10°
ANGLE {1 EV ]
TAAGET POLY EPSILON  1.81X10"
ENVIAONMENT UHY GAHMA 9.80 10"
SPUTTERED AU g 445 X10°
ATOR(S) £JECTION

ANGLE

EXP.  5.00°

10N XE 54 131 CAL.  5.38°

TARGET AU 79 197
REFERENCE 85.2

O=0.5 N=1.4 F=1.EE+16 IONS/SQ.CH .

+60°

A +80°
100 0. 00 160
PERCENT OF EMISSION

~—— INFORMATION —

2
AR = (i

INCIDENT o ENEAGT  s.o00x10°
ANGLE L EV.}
TARGET POLY | EPSILON  5-35
. -1
ENVIRZNMENT UHv GANKA 9-48 X120
SPUTTEREN  cu ! 2.71 X180
ATOH {S) cos®
N 1-88
ITN AR 18 39.9

TARGET U 29 63.5 ﬁEFEEENCE g85.2

Dmd. 4 N=3.5 F=7.4E+186 IONS/50.CH

PERCENT OF EHISSION
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— INFORMATION ——

Bs 2 7
AR = Cu
TNC [DENT 80° ENERST 5 00 xi0°
ANGLE [ EV )
TARGEY POLY EPSILDN 5. 35
-1
ENVIRONMENT UHV EAMHA 348 10
SPUTTERER  CU o 2.71X10
ATON (33 EJECTION
ANELE
EXP.  10.08
10N AR 18 38.9 tM.  10.2°
TARGET  CU 29 B3.5
REFERENCE  BS - 2
o

0«3.2 HN=1.7 F=1.0E+%8 IONS/S0.CH

PERCENT OF EMISSIAON

«— INFORMATION —

85 2 8
AR = CUu
: CIDENT g5e ENERGY s.onx1n”
AndlE EEV )
TARGET POLY EPSILON  5.35
3
ENVIRONMENRT UHY CAMMA 8.48 X4§0
-3
SPUTTERED LU g 2. 71 xi0
ATON (51 EJECTION
ANGLE
EXP.  5.80°
10N AR 13 38.3 CAL.  5.23°
TARGET  CU 29 E3.5
AEFERENCE 85 .2

D=0.2 N=0.B5 F=5.8E+i6 IONS/S0-CH

PERCENT OF EMISSION

167 -

-60% +§0*
\
T
~g4° i
100 0.09
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~—— INFORMATION —

B 2 9
AR = CU
S
INCIDENT gs° ENERGT 1.50 X10
ANGLE { E¥Y ]
TARGET poLY EPSILON 181
ENVIRONMENT UHV GANMA s.48 10,
SPUTTERED €U a t.a5x10
ATan i EJECTION
ANGLE
EXP.  5.00°
ION AR 18 38.9 CAL.  5.43*
TARGET  Ci 28 63,5
REFERENCE 85.2
\ 7

Qul. ! N=t.3 F=2.3E+16 IONS5/3Q-CM

1eg a. 00
PERCENT OF EMISSION

~—— INFORMATION —

as 2 10
AR = CUu
5
INCIDENT Bg5® EXRERGY o,.00 Xt
ANGLE (EY ) .
TARGET POLY EPSILON  8.83
ENVIRONMENT UHY GANMA 8.48 X10_
SPUTTERED  Cu a 2,02 Xi8
ATOH (S EJECTION
ANGLE
EXP.  5.08°
10N AR 18 132.8 CAL-  5.17°
TARGET CU 29 §3.5
REFERENCE 85.2
~ /
0=0.3 N=D.8 Fe9. 3E+16 I1ONS/SB- CN
+§Qe
3 +380°
100 0. gg 190

PERCENT OF EMISSIOR

. | u_.'168 o



~—— INFORMATION —

asg 2 11
XE = Cu

INCIDENT 85° ENERGY 2. p0x10°

ANGLE {EV .
TARGET POLY EPSILON 3. 14 m’u’1
ENVIRONHENT UH¥ GAMHA B. 79 xm's
SPUTTEREC  Cu 0 4. 46 X10°

ATOH (3) £ JECTION

ANGLE
EXP.  5.00°
10N XE 54 131 TAL-  5.38*

TARGETY EY 28 B3.5

REFERENCE 85.2

D=0.5 N=1.4 Fmd. 4E+16 IONS/50.CM

PERCENT OF EXISSION

" INFORMATION —

AR = 7R

INCIOENT o ENERGY 5.00x10°

ANSLE CEV )
TARGET POLY EPSILON 4. 12 .
ENVIRDNMENY LY GAMMA 8. 47 X10

-3

SPUTTERED 2R 5 3.84 %10

ATON {5 tos L]

N 1.33
10N AR 18 398.3

TAREET R 4D 9i.2 BEFERENCE 85.2

D=0.3 MICRO-METER #=3.5
F=6.0E+16 IONS5/50.%¥

100 D.0D oo
PEACET OF EMISSION

— 169 —
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~—— INFORMATION —

as 2 13
AR = FrR
INCIDENT ape ENERGY 5.00X10°
ANGLE (EV ).
TARGET POLY EPSILON 4.2 .
ENVIAONMENT UHV GANHA 3,47x1d;
SPUTTERED 2R a 3-84 X10
ATOR (53 EJECTION
ANGLE

Exp.  11.0°

10N AR 18 3%. 9 CAL. 10- 3%

TARGET 2R 48 1.2

REFERENCE 85.2

_ D=4.2 MICRO-METER N=1.7
- F=2. BE+1& IONS/5Q.Ch

+60°

: +90°
100 0. 00 10C
PERCENT OF EMISSICN

~—— INFORMATION ——

o% 2 14
AR . = 7R
)
INCIGERT a5 ENERGT 5.00 X10
ANGLE [ E¥)
TARGET FOLY EPSILON 12
ENVIRONMENT UHV GAMNA 8. &7 )uu':'1
SPUTTERER  ZR o 3.B& %10
ATOR (53 EJECTION -
ANGLE
EXF.  9.00°
I0N AR 1B 38.8 CAL. 5.33°

TAAGET A 406 s81.2 -
REFERENCE 85.2

D=0-1 MICAC-METER N=~3.5
F=6. GE+16 IONS/5G-CH

PERCENT OF EMISSICR
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~— INFORMATION —

85 2 5
AR = 7R
13
INCIDENT g5¢ ENERGY 1. 50 X10
ANGLE DEV
TARBET POLY EPSILON 134
ENVIRONHENT UHV GAHHA 8. 471 x10"
SPUTTERED R g 7.0t x:8°
ATONIS) EJECTION
ANGLE
EXP.  4.00°
10N AR 18 39.9 CAL-  5.50°

TARGET A 48 Si-2

REFERENCE B85.2

DwD. 08 MICRD-METEA Ne2.2
F=4. 1E+16 IONS/50-CH

100 5. 00 180
PERCENT GF EMISSION

~— INFORMATION —\

Bs 2 3]
AR = 7R
5
INCIQENT g5° ENERSY Q. 00 X10
ANGLE [ EV )
TARGET POLY EPSILON 7. 41
-1
ENVTRONMENT UHY GAHMA 8. 47 X149
SPUTTERED 7R 0 2. 86 X106
ATOR IS EJECTION
ANGLE
£XP.  B.00°
LON AR 18 38.9 CAL. 5. 25°

TARGET IR 40 g8t.2

REFERENCE B5-2

D=0.1 MICRO-METEA N=3.3
F=7.DE+16 TONS/50.CH

+80°

+80°

100 .00 100
PERCENT OF EMISSION
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135



137

~ INFORMATION —\

85 2 17
XE = ¥R
INCIDENT age 1 ENERGY 2.00x10°
ANGLE' [ EY } .
TARGET POLY EPSILON ’2.7-4!10_1
ENVIRONMENT HHV GANMA 8. &8 xm‘s
SPUTTERED  ZR a 5. 68 Xi0
ATOR EJECTION
ANGLE
EXp.  S.qQ0°
108 XE 54 13t CAL. 5. 48°

TARGET IR 40 B51.2

REFERENCE 85.2

D=0. 05 NICRO-HETER Nel.!
F=6.B6E+15 I1ONS/SC.CH

+E0°

+90°
i0a 0. 00 100
PERCENT OF EMISION

~—— INFORMATION —

a3 3 1
NE = AG

INCIBENT - -ENEBGY 308 x10”
ANGLE ¢ EV 2 "
TARGET POLY EPSILON - 4-70X10
ENVIRONMENT HY - GANMA 5. 3% XI0
SPUTTERER A6 a 1,38 X168

ATOM 151 cos .

W 9800

T0N NE 10 20.2°

TARGEY AG 47 108 REFERENCE B5.3

10E-STORA 1- DE+19 IONS/SO-CH

INTENSITY
(ARB. UNITSI

12—
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«— INFORMATION —

s 3 2
AR = AG
INCIDENT g e ENERGY 200 xip’
ANELE CEV )
TARGET POLY | erston  1gzxid :
ENVIRONMENT HV EAMMA 7. 89 X160
SPMTTEREG  AG g 1.97X10°
ATON 1S) N .
N 8 ¢0x10
1oN AR 18 38.9

TARGET AG 47 108 REFEBENCE 85.3

2. 0E+19 JONS/SQ. CM

1.20 8. 00 1.20

INTENSITY
{ARB. UNITS)

~—— INFORMATION —

85 3 3§
KR = AG

INCIOENT D ENERGY 2. gox10®

ANELE T EV )
FARGET FoLY EPSILON 5 00X10°
ENVIRONMENT HY SAMMA g 84 x10"
SPUTTERED A 8 1. 22 x16”
ATON 153 cas *

N 115
TON KR 36 83.8

TARGEY AG 47 1p8 REFERENCE 85.3

1- DE+19 IONS/SO-TH

|

1.20 0- 06 1.20
INTENSITY
(ARB. UNITS)

—173 -
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~—— INFORMATION —

g5 3 4
XE = AG
INCIDENT g ENERGY s.00x’
ANGLE [ EY ) .
TARGET POLY EPSILON  3.95XiG
ENVIRONMENT HV GANMA s.e0x18"
SPUTTEREC  AG a 8. 96 X106~
ATOM (S) cas u
N t.31
o YE 54 131

TARGET AG 47 108 AEFERENCE 85.3

7.8E+18 T0NS/5Q-€M

+ag0
1.20 0. 00 1.20
INTENSITY
TARE. UNLTS}
—— INFORMATION —
as 4 t
AR = GE
INCIDENT oo ENERGY g.ooxia’
ANGLE TEV ) L
TARGET POLY EPSILON 7. 88 Xid
ENVIRONNENT UHYV GANMA 9.1sxld;
SPUTTERED  GE a 1. 25 R1G
ATOM 15 cos *
N 117
10N AF 18 399
TARGET  GE 32 72.5 | BEFERENCE 95.4
. v
60°
N2 80°
1. 80 0.00 1. 6O

RELATIVE YIELD

— 174 -
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~—— INFORMATION —
es 4 2
AR = £y
INCIOENT p e ENERGY 8. 00 x19*
ANGLE I EV ) .
TARGET POLY EFSILON B. 56 )11!3_.l
EMVIRONMENT UKV SAMMA 9. 48 xic;'a
SPUTTERED €U a 6. 78 XiG
ATONIS) cos*
N 1. 82
oM AR 18 38.8
TARGET €U 28 63.5 | REFERENCE 85-4
/

O - —

1. 60 0. 00 1.§0
BELATIVE YIELD
~—— INFOBMATION —
B5 4 3
AR = PT
INCIDENT o e ENEREY 8. 00 x10°
ANGLE { £V .
TARGET POLY EPSTLON 3. 47X10
ENVIAGNMENT UHY GAMMA 584 xm'2
SPUTTEREL  PT o 1. 14 X10
ATOK i5: ras”
N 1. 85
108 AR 18 39.9
THRGET PT 78 195 REFERENCE 85.4
\ /
ae
-3D" +30*
-6 +8g =
i
-gg* \ +30°
1.80 . o0 ) 1. 80

RELATIVE YIELD

—175—
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~—— INFORMATION —

1

AR = AU

INCIBENT ne ‘I ENERBY 2.30x18°
ANGLE . 3 EV ¥ . a
TARGET .  POLY EPSILON  9.83X18
ENVIRONMERT GHY . GANMA s.sz-xm'z-
SPUTTERED  AM a S. 48 Y10
ATOM () cos ®

N S-a0 il

10N AR 18 39.'9.
TARGET AU 79 197 'HEFERENCE 85.5

+50°

2 +80°
.55 0. 00 g.55
tHICRO-G/50. CH)

— INFORMATION —

85 § 2
AR = Al

INCIDENT ge. . ENERGY.  5.00Xi0"

ANGLE oo ¢t EV ] N
TARGET POLY 1 ersmon  2.14x16°
ENVIRONMENT UHY GAHRMA 5.61 .Xlﬂ::
SPUTTEREB AU o 3.83X10

ATOM (S} ' cos * "

M 3.00310

TON AR. 18 38.9

TARGET AU 79 197 REFEREXCE B5.5

0. 87 0.08 : g8.87
IHICAO-G/S0- CH)

. ..:-— 176 -



o
&% 5 3
AR = AU
INCIDENT o e
ANGLE
TARGET POLT
ENYIAOMHENT UHY
SPUTTERED AU
ATOM (S)
I0W AR 18 39.9
TARGET AU 79 197

INFORMATION ——

3
ENERGY 7.80 X10
UEV 3 .
EPSILON 3,33 %18
-t
EAMMA 5.8118
a 2.95 X10
cos®
N 1. 64

REFERENCE B5.5

+84°

0.50 0.00 .50
(MICRO-G/S0. CH}

~— INFORMATION —
as 11 i
N = SI-N
INCINENT Do ENERGY 1. oo xip*
ANELE : rEV )
TARGET POLY EPSILGN 8. 13 x10°
ENVIRONMENT LRV CAMHA 8. 88 x10"
SPUTTERED 51 1 2. 28 X10°
ATON (53 cas”
N 103
10N N 7 140
TARGET  SI 14 28.1 | REFERENCE 85.11
N7 148
N
51
1
-30° +30°
503 «50*
,—’f" ,", ™ A
7
[ L L
-g0° i f +8ge
13D 3. 08 1-3g
X10 X1g

NANO-M / MILI-A. H

- 177
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A~ INFORMATION —

es 11 2
N = SI-N
INCIDENT 15° ENERGT 1.00%t0"
ANGLE LEV ) T
TARGET POLY EPSTLON B. 13 X10
ENVIRONMENT UHY GANMA 8.88 xw';
SPUTTERED  §! Q 2.20%10
ATOM (33 EJECTION
ANGLE
EXF. 832.7°
10K N 7 t4.0 CAL.- 80.0*
TARGET S 14 281 -
¥ 7 id.0
REFERENCE 85 .11
o /
s1

1-30, 0. 00 1.30
NANO-H / HILI-A. K

~—— INFORMATION —

85 1L 3
N = S}i-N
INCIBENT 3o ENERGY. t.eox0"
ANGLE LEV) .
TARGET POLY EPSILON  8.13 X10
-t
EXVIRGNMENT UHV - SAHMA 8.88 X1
SPUTTERED ST 1 z.2aX1d
ATOHIS) £ ECTION
ANGLE
EXP.  B3.7°
10K N 7 140 CAL.  B4.2°
TARGET  SI 14 28.1
o7 140
REFERENCE 85 . 11
., V4
51

1,30 B. a0 I- 30
NANO-P 7 BiLI-k H

=178 —



INFORMATION —

B5 11 4
N = S5I-N
INCIDENT 450 ENERGY 1.00x:0°"
ANGLE L EY ) _
-5
TARGET POLY EPSILON  8.13X10
ENVIRONMENT UHV GAMMA 8. B8 xm'2
SPUTTERED  SI 1 2. 29 X10
ATOM 13 EJECT ION
ANGLE
EXP.  53.3°
10N N 7 l4.0 CAL. 47.8°
TARGET  SI 14 28.1
N 7 14D
REFERENCE B5.11
. S
sI

NANG-H 7 HILI-A. H

INFORMATION —

e
85 11 3
\ = SI-N
INCIDENT g0
ANGLE
TARGET POLY
ENVIRGNHENT UHV
SPUTTEAED  SI
ATDH (S
DN N 7 140

TARGET SI 14 28.1
N 7 4.0

ENERGY r.aaxin’
{ EY 3 .
EPSILON 8. 13X10,
GAMMA 8- 88 )(m'2
a 2.29 010
EJECTION
ANGLE
EXP. 33.3°
CAL.  32.3°

AEFERENCE 85.1}

s
SI
+60°
+30°
.30, .80 1.3%
XD X190

NAND-M /7 MILI-A. H

- 179 -
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~—— INFORMATION —

85 i1 6
N = §SI-N
INELDENT 75° ENERGY 1.00 x10*
ANGLE [ EV 1 .
TARGET. POLY EPSILON  B.13 xm‘L
ENVIRONMENT UHV BAHMA - 88810
SPUTTERED I o 2,28 X10
ATORS? EJECTIGON
ANGLE
EXp.  23.8°
10K N 7 140 cAL. - 17.0*
TARGET  §1 14 28.1
7 14.0
_ REFERENEE 85.11
e e
51

+80°
1.-30, 0. 00 1-3g
-X10 X1o

NANG-H /7 HILI-A. H

~ INFORMATION —

8BS it 7
N = SI-N
4
INCIOENT g-° ENERGY 1. 0G X1
ANGLE tEv)
TARGET POLY EPSILON 1.3
ERVIRONMENT UHY . - GANMA 8.88 Xi0 2
SPUTTERED N a 2. 22 X0
ATOM (51 cos * :
N 1.5%7
10N K 7 14.0 :
TARGET ST 14 2B.1 | REFERENCE 85.11
N 7 14.C
N e
N
OD
-30* +30°
-60 % «50"
i
—9o°/ +ag®
-83-0 a..60 80. 0

KARG-H / MILE-A. H

180



o INFORMATION ——

N = Si-N

4
INCIDENT 150 ENEAGY 1. 80 X140
ANGLE { EY )
TARGET POLY EPSILON i.38 .
ENVIRONMENT URV SAMMA f. Bg Klﬁz
SPUTTERED N o 222310
ATOK 151 EJECY ION
ANGLE
EXP.  it.4¢
16N N 7 140 CAL.  B7.8°
TARGET  SI 14 28.1
N 3 140
REFERENCE 85.11%

+80°

1-80°
a0. o 0. 00 B0. 0
NANO-M / HILI-A. H

#~~—— INFORMATION -—

85 11 9
N = SI-N
. 4
INCIBENT age ENERGY 1.80 %10
ANGLE { EV 3
TARGET POLY EPSILEN L3
ENVIADNMENT UHY BAMMA 8.88 X10
-3
SPUTTERED N a 2,22 x13
ATOK (5] EJECTION
ANGLE
EXP.  23.g°
1ON N 7 14.0 CAL. B4.1°
TARGET  SI 14 28.1
N 7 140
REFERENCE 85.11
. J/
N
GO
-30° +3D°
-50%9 © {25 +60°
(=
(=]
-age +age
80. 0 0.00 80- 0

NAND-M / HILI-A. H

— 181 —
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~— INFORMATION —

8s i 10
N = 3I-N

INCIDENT 45° ENERGY l.opxio’

ANGLE ( E¥ .
TARGET POLT EPSILON  1.38
ENVIAONMENT UHY GAHNA 8.88 X! D-2
SPUTTERED N a 2.22 %10

ATOH G EJECTION

MELE
EXP. 53. 3°

1eN N 7 140 TAL.  4%.8°

TARGET 1 14 28. 1
N 7 14.C
AEFERENCE  85.11

+80°

) +80°
80.c .00 80- G
NANO-R / HMILI-A. H

~—— INFORMATION —\

85 11 11
N = §I-N
INCIDENT 60° ENERGY 1.00 %16
ANGLE (EV 1
TARGET POLY EPSILON .38
ENVIAONMENT UHY GANMA 888 X40_
SPUTTERED N G 2.22 %10
ATOMIS) EJECTIGN
ANGLE
EXF.  46.7°
ioN N 7 148 CAL.. 32.2°*
TARGET  SI 14 28.1
N7 td.e
REFERENCE 85.11
\ s
N

g +80°

-90° - +80°
B80- 0 .00 _80.0
NANG-B / RILI-A. H

—182 —



— INFORMATION —

a5 11 (2
N = SI-N
INCIDENT 15° . ENERGY 1.00x10"
ANGLE {1 EV)
TARGET PALY EFSILON 1. 139 .
ENVIRONMENT LHY GAMMA B. 88 xm’2
SPYTTERED N 0 2.22 X108
ATEH (S £IECTION
ANGLE
EXP. 35. 2°
10N N 7 14.0 CAL-  17.0°
TARGET  SI 14 28.1
N 7 14D
REFERENCE 85.11
N
N

+90°

80. D 0. Qo 80.0
NAND-HM / MILI-A. H

~— INFORMATION —

85 11 1
AR = S§I-N
INCIOENT ne ENERGY 1,06 x10°
ANGLE 1 EY )
TARGET POLY EPSILON  1.88 X14°
ENVIRONMENT LHY BAHMA 9.70 x10"
SPUTTERED  SI 2 2.1g x1a8°
ATOH (5] cos .
N 5.18 Xi0

o AR 18 39.9

TARGET SI 14 28.1 REFERENCE 85.11
L B 14.0

51

uB
~30°, +3°
-6G% +50°
/ \
-90° / \ +30°
6. oo, 0.00 5. 0O
X10 Xi0

NANG-M / MILI-A. H

— 183 -
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~—— INFORMATION —

as 11 4
AR = SI-N
4
INCIBERT 15¢ ENERGY 1. 00 X108
TANGLE (EY ) .
TARGET FoLY EPSILON 1. 88 xm’t
ENYIRONMENT UHV EAHMA s.wxuf2
SPUTTERED  SI o 2.18 X0
ATOH (3] EJECTION
ANGLE
EXP.  12.6°
10N AR 18 39.8 CAL-  B7.1*
TARGET  SI 14 281
N 7 148
REFERENCE 85 . 11

s

«§50°

+30°
5.00, 0. 00 600
X10 . X10

NANO-M 7 HILI-A. H

~—— INFORMATION —

8s it IS
AR = S§I-N
INCIOENT 30 ERERGY t.oaxn’
ANGLE {EV ) R
TARGEY . POLT. EPSILON i1-59 XiEli
ENVIRONMENT UHV GANMA 9.70 xu:i'2
SPUTTERED'  SI o 2.18%10 .
ATOH(3) EJECTEAN
ANGLE
EXP. 60. 0°
1 AR 18 38.8 CAL. §4.0°
TARGET  S§1 14 28.1%
N7 140 -
REFERENCE B5.11
o
st

+60=

ML +50°
5-Uﬁ= J. o . 5-0@
X0 NAND-B / RILI-A. H xio

184 -



~—— INFORMATION —

as 11 1§
AR = SI-N
4
INCEDENT i5° ENERGY 1.04 X10
ANGLE tEY) .
TARGET . POLY EPSILAN 1.59216:
ENVIRONMENT HHY GAMHA 8.70X10_
SPUTTERED 5! a 2. 1818
ATON (53 EJECTION
ANGLE
EXP. 530. 2¢
10N AR 1B 39.9 tAL.  47.7°
TARBET SI 14 28.1
N 7 V4.0
BEFERENEE 85. 1%
AN Ve
s1

+50*°

+80°
8. 08, 8.00 5. 00,
X1D0 ¥10

NAND-M / MILI-A. H

~—— INFOBMATION —

es 11 17
AR = SI-N
INCIRENT sg® ENERGY 1. 50 x10" -
ANGLE LEV) :
-1
TARGET POLY EPSILON  }.659 Xi0
ENVIRONMENT LY SAMMA 8. 70 x14"
SPUTTERERD &I ) 2. te x1g
ATCH (53 EJECT 10N
ANGLE
EXP.  38.0°
10K AR 18 38.5 CAL. .3z.2°
TARGET ST 14 28.1
N7 14D
REFERENCE 85 .11
N y
s1

+50 4

+30°
8. 00

. z ]
X12 NAND-M / MILI-A. H X1p

— 185 —
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~—— INFORMATION —

es I[1 16
AR = S5I-N
INCIDENT I5° ENERGT 1.oo 18
- ANGLE . tEV ) :
TARGET POLY EPSILON = 1.88 Xt@
ENVIBONHENT UHV - | GANMA. 9.7cx16:
SPUTTERED  SI o 2.1 018
ATQN 3} EJECTION
ANGLE
£Xp.  25.2°
10N AR t8 39.89§ - CAL-  16.3°
TARGET ST 14 28.1
N7 140
REFERENCE BS.1!
\ _
s1

NANO-t /7 MILI-A. H

~—— INFORMATION j

aB 1 13
AR = AU-CU
© INCIDENT 1 ENERGY 1. 00 xlﬂ‘
ANGLE 1 EV )
TARGET FOLY
ENVERONMENT UHY REFERENCE 86.1
SPUTTERED cyd 7 AU
ATOR (S) :
10N AR 18 39.9
TARGET AU 79 197
gy 23 63.5
~ _/

AU-CH [ 43 AT £ )

+80°
1- 60 6. 00 1. 60




NFORMATION —

A 1 3
AR = AU-CU
INCIDENY g0° ENERGY B. 06 X18°
ANGLE {EV ) .
TARGET POLY EPSILAON 3. 42 X10
-1
ENVIRONMENT LY GAMMA 5. B1 XiDz
SPUTTERED AU g 8. 22 X10
ATOH 151 EJECTiON
AKGLE
EXP.  34.8°
10N AR 18 39.9 CaL.  3g.5°
TARGET AU 79 197
Tt 28 63.5
REFERENCE 86 .1
Y S

CGBLIOUE INCIDENCE

~age
8. 00 .80 &.00
Al ARB. UNITS )
~—— INFORMATION ——
BB 1 3
AR = AU-CU
INCIDENT gos ENERGY g, o0x10°
ANGLE ( EY } s
TARGET POLY EPSILON  8.56 X10
-t
ENVIRONMENT UHY GAHMA 5. 61 X10
-2
SPUTTERED  Cu 2 6. 78 18
ATOH (5! EJECTION
ANGLE
EXP. 54.8°
10N AR 1B 38.9 CAL.  38.8°
TARSET AU 78 137
TU 23 63.5
REFERENCE B8 -1
\ 7

OBLIOUE INCIDEKCE

+50°

cy

[ ARB. UNITS 3}

— 187 —
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~—— INFORMATION —

8 2 !

B8R = NB
INCIDENT a = ENERBGY 0.08
ANGLE ' tEV}
TAHGEY FOLY " EPSILON D. 0o
ENVIAONMENT UMY GAMMA .94 %G’
SPUTTERED NS a .00
ATOK (9) cos

N 1-61

10N BE 35 79.8

TARGET  NB 4i 92.9 REFERENCE B86.2 |

+~B0°

+ane
80.0 G. 00 56.0
AREAL DENSITY
{ 1E+12 / §0. ©H 3
~~~ INFORMATION —
88 2 2
BR = NB
INCIGENT e i EMNERGY 1.00x10°
:ANGLE € EV ) e
TARGET POLY EPSILON  2.90 X1D
ENVIRONMENT UHY EAHMA 4.54 XIU‘L
SPUTTERED N8 a 8. 73 X186
ATOH(S) cos *
N 138
IBN . B8R 35 78.3
TAAGEY  NB 4! 82.2 | REFEAENCE 86.2
N v

60-0 T ooen - 0. 8
AREAL DENSITY
£ 1E+13 7 SO. CM )

s



~— INFORMATION —

e 9 |
AR = NI-FE

INC EDENT o ENEREY t.00 x10°

ANGLE {EV ) -,
TARGET POLY EFSILON 1.08 xm't
ENYIRONMENT HY GAHMA a. s4’x1c‘2
SPUTTERED NI g B- 78 X105

ATDH (S} cas® N

N 4.50 X100
10N AR 18 39.8
TARGET N1 28 58.7 | AEFERENCE B6.3
FE 26 55.8
\ g

3.0 0. 00 3.00

NUMBER OF CULLECTED
PARTICLES ATIJHS /

S0. CH. SEC ).
INFORMATIUN N\
85 3
= NI-FE
INCIBENT g e ENERGY 1.00 x18°
ANGLE L EY ) .
TARGET POLY EPSILAN 1. 16 X10
-1
ENVIRONMENT Hv GAMIA 2. B4 X10
SPUTTERED  FE e 8. 53 X180
ATOH 151 : ras " 2
N 6-00X10
104 AR 1B 38.9
TARGET NI 28 S8.7 | AEFERENCE B6.3
FE 26 55.8
. -~

3.08 G- oo 3.00

NUMBER OF COLLECTED
PARTICLES ( ATOMS /
50.CH. SEL ) FE .

— 189 —
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~— INFORMATION ——

3

g
AR = NI-FE

3
INCIDENT BO° ENERGY: 1. 00 X10
ANGLE 1 tEY) o,
TARGET POLY EPSILON  1.Q8°X10 .
ENVIRONMENT HY GAMMNA B. 54 XIB;
SPUTTERED NI g 6. 79 X1C
ATOH IS) EJECTION
ANGLE
EXP- 35-6"*
10N AR 18 39.%9 EAL- 36.3°
TARGET NI 28 58.7
FE 26 55.8
REFERENCE 86.3

3.00, 0. 00 3.00,
x1a NUMBER OF COLLECTED X10
PARTIELES © ATAHS
CHM.SEC 1 NI
/““‘ 1 N F ORMATION —
4
RB = NI-FE
INCIOENT 60* ENERGY  t.ooxia®
ANGLE TEV ,
TARGET. POLY . EPSILON 1. 16 X10 .
ENVIRONMENT HV GANMA 8.64 xlﬂ’a
SPUTTEHED  EE a B. &3 X10
ATOM 5 EJECTION
ANGLE
EXP.  35.7°
TON AR 18 38.9 CAL-  35.8°
TARGET NI 28 58.1
FE 26 5s.8
AEFERENCE 8832

S 3.40 0. 0g 3.40,

NtMBER OF COLLECTED
PARTICLES ( ATOMS /S
CG-CM.SEC 1 FE

— 190 =



~—— INFORMATICON —
8B & i .
AR = FE
INCIDENT I ENERGT 1.00 x10°
ANGLE LEV ) .
TARGET POLY EPSILON 1. 15 xsn‘x
ERVIRONMENT HY GAMMA 9,72 ::m‘2
SPUTTERED  FE & B.53 X10
ATOH (S cas*
N 1.2
10N AR 1B 39.9
TARGET  FE 26 55.8 | HREFERENCE B86.6
™ /
io
-30° +3ue
-50 +50°
—gpe +3g+
1.00 D-80 1.80

—

INFORMATION —

8t 68 2
AR = FE
INCIDENT e EXERGY 3.00 Xlﬂa
ANGLE 1EY) 2
TARGET POLY EPSILON 3- 47 XJU!
ENVIACONBENT HY GAMMA 8. 72 X!D-:
SPUTTERED FE 1] 3.83 X1
ATOH (53 cas*
N 1. 45
108 AR 18 39.9
TARGETY FE 28 85.8 REFERENCE B8B6-.6
~ /
L+] a=
o
-30° +30°
o
-80% +50°
-80 °{ / +30°
1.00 0. 0D 1.90

— 191 -
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~— INFORMATION —\

g5 & 38

AR = FE
INCIDENT e ENERGY  2.00X10°
ANGLE {EV) »
TARGET POLY EPSILON  2.31 X1d
ENVIRONMENT HV GANMA s.72%x10
SPUTTERED  FE a .59 x10°
ATOM () cos

N 1.31

10N AR 18 39.9

TARGET FE 26 55.8  REFERENCE. BB .6

+E0°

i +30°
1. 00 0. 00 i-00

~—— INFORMATION —\

B 4
AR = FE
INCIDENT . ENERGY g.0a x18”
ANGLE o EEV ) 5
TARGET  POLT EPSILON  6.94 %15
ENVIRGNMENT HV GAMMA 9. 72 16"
SPUTTERED  FE g B.55 X158
ATOM {5) ) cos x . o
N 8.30%1i8
1N AR 18 39.8

TARGET ~ FE 28 55.8 _REFERENCE. 86.6

: . +80*
1.00 a.08 1.00




~—— INFORMATION —
8s 7 1
AR = AG
INCIDENT - 0 e ENERGY 5.00 10"
ANGLE { EY ) . s
TARGET - POLY EPSILON 3.55 aucfl
ENVIROMMENT LHY GAMMA 7. 89 xm'g
SPUTIERED  AG g 2.73%10
ATOH (5) cas ™ ’
N 1.18
108 AR 18 39.9
TARGET  AG 47 108 REFERENCE 86 .7
AN e

TOTAL FLUENCE 1.SE+17 uny

~—— INFORMATION —
86 7 2
AR = AG
INCIBENT g ENERGY 5. 08 X10"
ANGLE {EV } i
TARGET POLY EPSILON  3-55 X10_
ERVIRONMENT UHY GAMMA 7-88 xm'2
SPUTTERED  AC o 2. 73049
ATOH 151 cos * )
N  2.00X10
ION AR 18 39.9 :
TARGET  AG 47 108 REFERENCE B6.7
. s

TOTAL FLUENCE SE+17 HIGH DOSE

l

0e

+50°

+90°

1.08

0.08

-~ 193 —

158



159

~—— INFORMATION ——

3

7
AR = AG

IREINENT o=, ENERGY s.00x10°
ANGLE CEV} .
TARGET POLT EPSTLON 3.55 )un'l
ENVIRONMENT URY GARMA 786 xm‘2
SPUTTERED  AG a 2.73X10
ATOM (S} cos *
N 1.74

10N AR 18 39.¢

TARGET AG 47 10B REFERENCE - 86 .7

TOTAL FLUENCE ( IONS /7 S0. CH ]
2E-5 '_Tﬁ_ﬁﬁ . . A - L

1-20 0. 00 1.20

~—— INFORMATION —

L

8
XE = U-02

INCIDENT P ENERGY 8. 00 X0
ANGLE { EV I -
TARGET POLY | EPSILON  6.48X10 -
ENVIRONMENT ————c ] GAHMA 9.'1:-n<m'2
SPUTTEAED U e 2.75 X140

ATOH {53 £JECTION
ANGLE
EXP.  48.2°
ION XE 34 131 CAL-  48.4°

TARGET u 82 238 |
o 8 1g0
REFERENCE 86-.8




~—— INFORMATION —

86 & 2
AR = U-p2
INCIDENT 450 ENERGY 1. e0xip"
ANGLE 1 EY ) ,
TARGET POLY EPSILON 8. 09 X140
-1
ENVIRONHENT ————————-] gaAMMA a. 16 10
SPUTTERED U a 2. 45 X108
ATON (SH EJECTION
ANGLE
EXP.  49.3°
] XE 54 131 CAL.  48.1°
TARGET 4 82 238
8 B 150D
REFERENCE 85.8
AN /7

+8@°
2.5
1o RBS YIELD ( COUNTS ) ¥10
— INFORMATION —
B8 12
HE = MO
INCIOENT 70° ENERGY 5 00 ¥18°
ANGLE { €V .
TARGET PDLY EPSILON  6.B1 xw'l
ENVIRONMENT  UHY GAMMA 1.54 X10
SPUTTERER MO a 8. 60 X180
ATGM S EJECTION
ANGLE
EXP.  35.@°
10N HE 2 4.00 CAL.  2B.0°
TARGET M@ 42 85.9
REFERENCE 86 . 12
AN s

SE-8 TORR

+50°

+90°

0. 0D

SPUTTERDE PAATIELES
PER

CONSTANT

{ H@-DISTAIBYUTIBN )

— 195 —

0.0
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~— INFORMATION -—

B 2 2
HE = M0
INCIDENT 70° ENEREY 6.00 X10°
ANGLE' : CEV 1 L
TARGET POLY EPSILON 8. 81°X10
ENVIRONMENT HY - . BAMMA 1.54 xm‘z
SPUTTEHED no G 8: 60 X1C
ATOM LS EJECTION
_ ANGLE

: EXP.  30.0°*

IO HE 2 4.00 EAL.  2B.0°

TARGET HO 42 95.9

‘REFERENCE B6.12

2E-5 TORR

10.0 0. 00 10. ¢
SPUTTEHEB PAH;IELES

HU—EISTHIBUTIGH

o INFORMAT 10N —

g 12
HE = MO
" INCIGENT 700 ENERGY & 08 X10°.
ANGLE R {EY) -
TARGET .  POLY EPSILON - 4.88 .
CERVIRONMENT HY CANMA .54 X189
SPUTTERED. 4 o . 2.60 X4
ATON S EJECTION
'ANGLE
EXF.  30.0°
1oN HE 2 408 = CAL. 224"

TARGET . HO 42 95.9
@ 8 188 | ppreneNcE 8512

2£-5 TORA

e .06 10. 8
SPUTTERED PARTICLES

PER - CONSTANT

€ 0-BISTRIBUTION )

= 196—



~—— INFOBMATION —

as L& 2
AR = RH
INCIDENT oe ENERGY 5. og x19”
aNSLE LEV ) .
TARGET PBLY EPSILON  3.70 X1G°
ENVIAONMENT UMV GAHMA . 8. 08 x10"
SPUTTERED  BH ] 3. 78 19>
ATOM £5) s "
N1t
10N AR 18 38.3

TARGET RH 45 103 REFERENCE B - 14

ENERGY-RESOLVED DISTRIBUTION
2E¥

-ape . +46°
1. 00 6. 0D 1.00
HORMALIZED
INFORMATION —
a5 14 2
AR = BRH
INCIOENT o e ENERGY 5.00 x10°-
ANGLE [ EV? ,
TARGET POLY EPSILON 3. 70 X106,
ENVIRONMENT Un¥ GAMMA 8. 86 X160
SPUTTERED  RH 2 3.78 X1
ATOM (S) cos "
N 2.0
1N AR 18 38.8
TARGET  RAH 45 103 REFERENCE 85. 14
AN /
ENERGY-RESOIVED DISTRIBUTION
12EV

+50*

+90°
- 00

KORHALIZED

- 197 —
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~— INFORMATION —W

68 15 t
AR = IN

INCIDENT o * ENERGY 500 X10°

ANGLE tEY ) .
TARGET FOLY EPSILON 3. 43 X100
ENVIRGNHENT UHY GANNA 7. 68 X0
SPUTTERED  IN 0 2.57X10°

ATON (%) cos*

N 1.3t

0N AR 18 39.8

" TARGET IN- 48 115 AREFERENCE . 86.15

ENERGY-INTEGRATED POLAR ANGLE -
GISTRIBUTION

NORMALIZED INTENSITY

~— INFORMATION —

88 15 2

AB = RH
INCIDENT oe ENERGY s.oaxtd’
ANGLE CEV Y _ :
TARGET FOLY EPSILON  3.70Xi0-
ENVIRONMENT UHV GARMA 8-06 X106
SPUTTERER  RH o 3. 768 ¥X10
ATOMS) cos " . S

N 1-81

10N AR 18 38.8

TARGET RH 45 103 REFERENCE 86.15

ENERGT-INTEGRATED POLAR ANGLE
DISTRIBUTION

+§0°

95

1-480 0.o08 ‘1.00
NORMALIZED INTENSITY

_.198;'



~—— INFORMATION -—

BE i5 3
AR = 1IN

INCIDENT B e ENERGY  5.00%18"
ANGLE [ E¥ )
TARGET POLY EPSILON 3. 43 deﬂ
ENVIAONMENT LUHVY GANMA 7. &8 xldl
SPUTTERED  IN o 257 %167
ATOR {51 cos* :

4 108
10N AR 1B 30.8

TARGET IN 45 115 REFERENCE 86 .15

ENRGY-RESOLVED POLAR ANGLE
DISTIBUTION 2-4EV

NORNALIZED INTENSITY

~—— INFORMATION —\

8§ (S 4
AR = IN
INCIOENT g ENERGY 5.¢0%10°
ANGLE T EV ) .
TABGET POLY EPSILON 3. 43 X10
ENVIRONBENT UHY BAMHA 7.85 x10"
SPYUTTERED  IN a 2.57 ¥16°
ATOM {51 cps o
N 1. 31
10N AR 18 38.9

TARGET IN 48 115 REFERENCE BB .15

ENRGY-RESOLVED POLAR ANGLE
GISTRIBUTION 4-BEY

|

uo
-30°, +30°
G
-80% +50*
/
_gno/ \ +90°¢
1. 00 .00 1.00

NORMAL TZED INTENSITY

— 199 —

164



165

— INFORMATION —\

8 16 %

AR = 1IN
INCIDENT oe
ANGLE
TARGET POLY

ENVEIRONMENT UHY

SPUTTERED IN
ATOM (5)

10N AR 18 39.9
TARGET IN 48 115

N ¥
ENERGT 5.00X10
CTCEY) .
EPSILON  3.43 .xm'l
GAMMA 1.86 x:.u'é. ‘
a 2.57 X10
cas”
N 148
REFERENCE BG .15

ENRGY-RESOLYED POLAR ANGLE
DISTRIBUTION 14-1BEV..

NORMALIZED INTENSITY

~—— INFORMATION —

88 15 &
AR = RH
INCIDENT as. ENERGY s.oaxin’
ANGLE € EV ) .
TARGET FOLY EPSILAN  3.70X10
ENVIRONMENT UHY GANMA 8. 05 xu:'2
SPUTTERED  AH 0 3. 78 Xt8
ATOM (S} cos
N 1.22
10N AR 18 38.8 :
TARGET  RH 45 103 REFEREXCE . B6 .15
\ v

ENRGY-RESOLYED POLAR ANGLE
DISTRIBUTION 2-4FY

1 +ag*

NORMALIZEDR INTENSITY

—200—

t.08



— INFORMATION —

B 15 7
AR = RKH

INCEGENT g o ENERGY 5.00%10"

ANGLE L EV } .
TARGET POLY EPSILON 3. 70 X15 f
ENVIRONHENT LHY GAMHA B. 86 X146
SPUTTERES  RH 2 3.78 X143
ATOM 5 cos*

N .58
108 AR 18 39.9

TARBET AH 45 103 REFERENCE 86.15

ENRLT-RESOLVYED POLAR AMGLE
DISTRISUTION 4-8EV

-0
1.80 0.00 1.00
NORMAL1ZED INTENSITY

~—— INFORMATION —

88 1S5 &
AR = RH

INCIDENT g e ENERGY 5.po x10”

ANSLE {EY )

TARGET PaLY EPSILON 3. 70 XIG~
ENVIRONHENT UHY GAMMA 8. 08 10"
SPUTTERED  R# . a .78 %10

ATOM (S cos®

N 2.1
10N AR 18 39.8

TARGET A% 45 1035 REFERENCE B86.15

ENAGT-RESOLVED PGLAR ANGLE
DISTRIBUTION 14-1SEV

NORNALXZED TNTENSITY

— 201 —
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~— INFORMATION —

85 18 1

AR = {4y
INCIDENT ge ENERGY  2.00X18°
ANGLE CEV)
TARGET POLY EPSILON 2. 141G
ENVIRONMENT UHV GANRA 8. 48 X1 u:; :
SPUTTERED  CU a 420 x14
ATON {5) cos .

K 1.20%10

10N AR 18 38.3

TARGET U 29 63-% REFERENCE 86.18

F=1.GE+17 IONS/SC.CH.

!

ae

+50¢

+9g*
1.00 0-a0 .08

~—— INFORMATION —

8 18 2
AR = (U

INCIDENT g- ENERGY 2.00%18°

ARGLE 1EY) .
TARGET POLY EPSILON 2. 14 X180
ENVIRONHENT UMV GAMIA a. 48 X10
SPUTTERED  CU 0 428 %00

ATOH 15) cos* S

N B8.80X10

10N AR 18 39.8

TARGET CU 28 B3.5 REFERENCE 86.16

F=d.8E+17 IONS/S0.CH

—202—



~—— INFORMATION —

86 6 3
AR = Ly
INCIDENT 0 e ENERGY 2.00 x15°
ANGLE { EV ? 2
TARGET POLY EPSILON 2. 14 XICI-
ENVIRONHENT UV SAMMA a. 48 xm‘;
SPUTTERED €U g 4.28 X106
ATDM (S} ces "
N 1.12

10N AR 18 39.9
TAAGET  CU 29 B3.5 | REFERENCE 86. 18

L /

Fu7, 4£417 IBNS/S0-CH

-80°
80. 0 0. 00 80. 0
FAEQUENCY CHANGE
[HZ}
A~ INFORMATION —
86 1B 4
AR = CU
INCIDENT o ENERGY  2.00x10°
ANGLE L EV ) .
TARGET POLY EPSILON  2.14X10
ENYIRONMENT UHV GAMHA 5. 48 x1d=
SPUTTERED  CU e 4 2910
ATGH (5! cas ¥
N 1.t7
108 AR 18 39.8
TARGET  CU 28 §3.5 | REFERENCE BG. 1§
\ /
Fei.1E+18 IONS/SO.CH
g=
-10° +30°
s ]
-50% +50°
fe]
/ X
-gnﬂ/ \+sn°
0. o 0. 00 8b.0

FREDUENLCY CHANGE
HZ}

— 203 -
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~— INFORMATION —

86 L7 §
AR = AG .

INCIDENT g ENERGY 5.00 x10°

ANGLE CEV) .

TARGET FOLT EPSILON 3.85 X10

ENVIRONMENT UHY | GAMMA 7,89 %10
| SPUTTERED 4G o 2.73x10°

ATEH {5} cos *

- N 1.23
AN AR 18 39.91

" TARGET AG 47 108 REFERENCE 86.17

Pw5. 8E-8 TORA .
F=1.5E+17 IONS/35Q.LH

+80°
1.30 0.00 1.30
RELATIVE YIELD

~— INFORMATION B

a8 17 2
AR = AG

INCIDENT o ENERGT s.0@x10”

ANGLE LEV )
TARGET POLY EPSILON . 3.55Xi0
ENVIAONMENT H¥ GANHA 7.8 X16"
SPUTTERED  AG o 2,72 %t4"

ATOM (S) cos

N 177

ioN . AR 18 39.9

TARGET  AG 47 108 REFERENCE 85.17

P=4E-5 TORA
F=2E+17 TONS/50.CH

1.30 " g.00 h 1.30
: RELATIVE YIELD
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— INFORMATION —

86 17 3
N2 = AG
INCEDENT g e ENERBY  5.00 x10°
ANGLE i EY ) -
TARSET POLY EPSILON 1.21 X160
~1
ENVIAONHENT LNV EAMMA 4.07 X10
SPUTTERES  AG 0 3. 81 x16°
ATON (S} cos "
N .11
10N N 7 4.0
TARGET A5 47 108 REFERENCE 86-17
e V'

P={.2E-7 TORR

F=3E+17 IONS/S0.LCH

RELATIVE YIELD

B8 17 i
N2 = AG

INCIDENT B
ANGLE
TARGET POLY
ENVIRONMENT Hv
SPUTTERED  AG

ATOM (51

10N K 7 14.0

TARGET AG 47 10B

~—— INFORMATION

N

3

ENERGY 5. 00 Xin0
{ EV ) .

EPSILON 1.21 110

-1
GAMMA 4.evng,
] 3. 81 x10
egs "

N 1. 38

REFERENCE 86.17

P=4£-5 TORA

F=3E+17 I0NS/58.CH

+60*

+80°

0. 00
RELATIVE YIELD
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~—— INFORMATION —

Bs 18

AR = AG
INCIDENT o ENERGY 2.00x10"
ANGLE CEV )

} TaRGET POLY. epson  1.42xid
ENVIAONMENT HV GANNA 7.89 X108
SPUTTERED  AG a 137 XG>

ATOM (8) .
cos i
N 8.50X10
168 AR 18 35.9
TARGET  AG 47 108 | REFERENCE 86.18
. /

+60°

80

1.20 Q.00
INTENSITY (ARB. UNITS)

1.20

~—— INFORMATION —\

a7 2 1
XE = 51
INCIDENT 15° ENERGY 2.00 xta*
ANGLE CEV ] i
TARGET POLY . EPSILON  3.82X10
ENVIROKMENT U4V GARMA s.81 x10
SPUTTERED  SI a 2.00°X18
ATon (S EIECTION
ANGLE
EXP-  13.g°
16N XE 54 131 CAL.  B4.8°
TARGET  SI 14 28.1
REFERENCE 87.2
N s

TRAPFED XE

+80*

+90°

1.00 g. 80

1. 00
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(—— INFORMATION —

XE = 51
INC[BENT 50 ENERGY 2.00 %10°
ANGLE I EV )
TARGET POLY EPSILON 382 X1G~
-1
ENVIRONMENT LSV CAMMA s.81018
SPUTTERED  S1 [ 2.08 X186
ATON(S) £ JECT 10N
ANGLE
EXP. 52.2°
oM ¥E 54 131 EAL.  47.5°

TARGET ST 14 28.1

REFERENCE 87.2

TRAPPED XE

~ INFORMATION —

87 2 3
XE = 51
4
INCIDENT 45° ENERGY 2. 00 X10
ANGLE [ EV )
-2
TARGET POLY EPSILON  3.82 Xi0
ENVIAONMENT UHY GAMMA 5. 81 XIB::
SPUTTERED  SI i 2. 00 X186
ATOH S EJECTION
ANGLE
FXP.  0.0m°
10N XE 54 13} CAL.  47.3°

TARGET SI 14 28.1

AEFERENCE 87.2

e

e

100 0.00 100
EHISSION INTENSITY
AU
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~— INFORMATION —\

az 2 4
AR = §]
4
INCIDENT £5° ENERGY 2.00 X18.
ANGLE X { EV 1} .
TARGET POLY EPSILON  3.38XIE
ENVIRONMENT RV BANMA 8. 70 xuz'2
SPUTTERED &I o 1.55x16
ATOR (3 EJECTION
ARGLE

EXP.  §.00°

ION -, AR 18 39.8 CAL.  46.8°

TARGET 51 14 28.1

AEFERENCE 87.2

SI

. +80°
1.40 8. 00 1.00

~—— INFORMATION —

87 2 5§
AR = SI
4
INCIDENT 45° . ENERGY 2.00%10
ANGLE {EV .
TARGET POLY EPSILON  3.38X10
ENVIRONMENT UHY GAHMA 8. 70 xm'2
SPUTTERED  SI a 1.55 %19
ATOR (32 EJECTION
ANGLE

EXf.  52.2°

IoN AR 18 39.% CAL.  48.8°

TAAGET | §I 14 28.1

REFERENCE 87.2

TRAPPED AR

. —208 —



~—— INFORMATION ——

87 2 §
KR = S
INCIOENT 450 ENERGY 2.0 %0
ANGLE LEY ) 2
TARGET POLY EPSILON  8.95 :un'1
ENVIRONMENT LHY GAMMA 7.52 de;
SPUTTERER 51 a 1. 76 X10°
ATCH (31 EJECTION
ANGLE
EXP.  10.08
10N KA 38 B3.8 CAL.  47.2°
TARGET ST 14 28.1
REFERENCE B7.2
N s

ST

+3ge°

1.060

~—— INFORMATION —

%7 2 7
KR = §I
INCIDENT 45e ENERGY 2. 00x18"
ANGLE 1EV )
TARGET PELY EPSILON & 85X10°
-1
ENVIRONMENT UHY SAMHA 7.52 x40
SPUTTERED  §i ] 1.76 X10°
ATOH 51 EJECTION
ANGLE
EXP.  45.8°
10N KR 36 83.8 EAL.  4T.2°
TARGET ST 14 28.1
REFERENCE 87.2
. v

TRAPPED KR
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~—— INFORMATION —

ey 2 @8
XE = SI
INCIDENT 45° - ENERGT 2. 00x10"
ANGLE . € EY ) .
TARGET POLY EPSILON 3. 82 Xt0 )
ENVIRONMENT UHY GANMA s.amm'z-
SPUTTERED  SE a 2.00 Xi0
ATOM (53 EJECTION
KNGLE
EXP.  0.00°
10N XE 54 131 CAL- 47.57
TARGET SI 14 28.
REFERENCE 87.2
\ /

SI

+80°

+8G¢°

~—— INFORMATION

1. 00

R

87 2 9
XE = 51
ENCIDERT 45° ENERGY 2.0a x10*
ANBLE {EV } .
TARGET POLY EPSILON  3.82X18
ERVIRONMENT UHV GAHMA 5-81 X10 _
SPUTTERED  S1 o 2.00x18”
ATOH () EJECTION
ANGLE
EXP.  52.2°
10N XE 54 131 CAL.  47.5*
TARGET  SI 14 2B.1
REFERENCE 87.2
Y -

TRAPPED XE




1786

~ INFORMATION —

87 3 1
HE = MO
INCIBENT 70° ENERGY 5. 60 X10°
ANGLE [ EV }
-1
TARGET POLY EPSILON 6. 81 XiG .
ENVIADNHENT UHY GAMMA 1. 54 Xlﬂ;
SPUTTERED  HO a 8. 60 X180
ATOM 53 EJECTION
ANGLE
EXP. 29.29°
1068 HE 2 4.00 CAL-  2B.0°

TARGET HD 42 95.9
REFERENCE 87.3

2.5E-5 WBAR 02

/ +8g°
10.0 0. 06 10.8
DIFEERENTIAL
SPUTTERING TIELD
{NORNAL I ZED)
~—— INFCRMATION —
87 3 2
HE = M0
INCIDENT 700 ENERGY s.00 X10°
ANGLE {EV ) )
TARGET POLY EPSILON & 81X10
ENVIRONKENT HY GAMMA 15420
SPUTTERED  Ma a 8 50 %14
ATOH i5] EJECTION
ANGLE
EXF.  25.0¢
10N HE 2 4.00 CAL.  28.0°
TARGET MO 42 55.9
’ AEFEAENCE B7.3

§40C AND 1. 0E-5 HBAA 02

+50°

+30°
19. 0 0. 00 ig. 0
BIFFERENTIAL
SPUTTERING YIELD
INDRNALTZED)
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—— INFORMATION —\
88 1 1 i
N = AG
INCIDENT oe® ENERGT s.00%10°
ANGLE C EV ] :

" TARGET POLY EPSILOK 1. 21 %16
EMVIRONMENT UHV GANMA &n7 x;q:
SPUTTERED  AG a . 3.81 X10
ATOM (S} cos”

-1
N 8-80 X10

I0N N 7 l4.0
TARGET AG 47 108~ REFERENCE "88.1

P=3- 5E-8 TORR  F=2.SE!7
10NS /50, O

+B0°

AV +5Q°
t. 00 Q. 4G 1.00
RELATIVE YIELD

~—— INFORMATION —

2

N = AR

INCIDENT o e ENERGY s.o0x10”
ANGLE : ey - -
TARGET POLY EPSILON  2.33X10
ENVIRONMENT HY GAMHA . 7.§gx1q;
SPUTTERED AR .a L56 X148

ATGH (S) . EUS.

N 1-13
19N N 7 4.0

TARGET AR 18 39.9 | REFERENCE 88.1

P=2E-5 TOAA Fxl.T7E+t7
I0ONS/S0. EX

1.20 g.80 1.20
RELATEVE Y1ELD



INFORMATION ——

S
88 2 1
AR = Cu
4
INCIDENT gg° ENERGY 3. 00 Xi0
ANGLE t £V } .
TARGET POLY EPSILON  3.21 111'0'l
ENVIADNMENT —--om—o——— GAMMA a. 48 ):m'2
SPUTTERES  CU a 1.11 X180
ATOMIS) £JECTION
ANGLE
EXP.  10.0B
10N AR 18 38.8 CAL-  4.94°
TARGET  CU 28 63-5
REFERENCE 8B.2
N s
+B0*
+gg°
1.06 0. 00 1.00
~— INFORMATION —
sy 2 2
AR = Cu
INC IDENT 84° ENERGY s.00 x1p*
ANGLE LEY )
-1
TARGET POLY EPSILON  3.21X10
ENVIRONKENT ————————u] GAMMA 5. 48 X160
SPUTTERED [y C 1tex1g”
ATOH (51 EJECTION
ANGLE
EXP. 15.19°
ION AR 18 39.9 CAL-  6.95°
TARGET €U 29 83.5
REFEREMCE 88 .2
~ /
ae
-3pe ° +30°
(=]
o
o
-58 o +50°
o
[+
-g0° +30°
1. 08 0. 00 1.0D
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~—— INFORBMATION ——
ee 2 3
AR = (U
INCIBENT 20 ENERGY 3.00xt0"
ANGLE [ EY}
TARGET POLY EPSILON 321 xrn":
ENVIRONMENT ——————————} GANMA 9. 48°X10
SPUTTERED  CU o 131 x16°
ATOR €51 EJECTIAN
: ANGLE .
EXP.  iS.0°
10N AR 1B 39.9 CAL.  B.98*
TARBET  CU 28 63.5 L
REFERENCE 58 .2
. ~

~—— INFOBRMATION —
ge 2 ¢
AR = (U
4
INCIDENT 78° ENERGY 2.00 %10
ANGLE € EY ) .
TARGET POLY EPSILON  3.21X10
ENVIRONMENT -—-o=mmm—m GAMMA g. 48 xm’n
SPUTTERED  CU a 1. 51 X10
ATOM(S) EJECTION
ANGLE
EXP.  2d.0°
18N AR 18 39.9 cal.  1d.q°
TARGET  CU 29 §3.5
REFERENCE 88.2
. S

-30*

+90°

1.00

— 214
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~—— INFOBMATION —
98 2 S
AR = LU
- 4
INCIDENT 75° ENERGY 3. 00 X10
ANGLE [ EY ] .
TARSET FOLY EFSILON 3.21 )uu'l
ENVIAONNENT - —mmmmeree GAMMA 8. 4B xm’2
SPUTTERER €Y 0 1. 11 X10
ATEH 15} EJECTION
ANGLE
EXP.  25.7°
10N AR 18 39.8 CAL-  16.0°
TARGET €Y 28 B3.5
REFERENCE 88.2
Ve
uo
-30° s P 0% +30°
&
° [+)
Q
-5t ° +6D°
T
-gp¢ +80°
1.00 0-60 1.00
~—— INFORMATION ——
ae 2 &
AR = (U
INCIDENT g5° EMERGY 3. 00 x16°
ANGLE [ EV 3
TARSET POLY EPSILON 3.2t xm'i
ENYIRONMENT ————————— GAMMA 9.48 xm’4
SPUTTERED  CU 8 1.1t x10
ATGH (St ELECTION
ANGLE
EXP.  30.0°
10N AR 18 38.9 CAL.  26.1°
TAMRSET €U 25 B3.5
REFERENCE 88,2
AN s

— 215~
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~—— INFORMATION ——

7

2
AR = Cu

INCIDENT B6° ENERGY 3.00x10"
MNGLE {EV ) _
TARGET PoLY EPSILON  3.21 X104
ENVIRONMENT ~-m-vemmmo] . GAMMA . 8.48 %16
SPUTTERED  CU G gt
ATOR (S} EJECTION
ANGLE

EXP.  28.7%

10K AR 1B 39.9 CAL.  S1.1°®

TARGET E4 28 63.5

REFERENCE 88.2

+80°

+80°
1.00 C. 00 1.00

~—— INFOBMATION —

B 2 8
AR = LU
INCIRENT 55° ENERGY 3.0axa’
ANGLE tEV ) _
TARCET -POLY EPSILOK  3.21 X10"
ENVIRONMENT —omommme e GAMA 3.£8 X140
SPUTTERER  Cu a 1t xag?
ATORLS) EJECTION
MNGLE
Exe.  30.5°
10N AR 18 38.9 CAt.  38.2°

TARGET CyY 23 63.5

REFERENCE 88.2

+30°
.00




~—— INFORMATION —
8g 2 a
AR = U
INCIDENT 500 ENERGY s.o0 %10’
ANGLE . 1 EV ) .
TARGET POLY EPSILON  3.21X10
ENVIRONMENT ———oooce—e CARHA @it
SPUTTERED  Cu & 1. 11 X16
ATOH 5) EJECTION
ANGLE
EXP.  0.00°
oM AR 18 38.9 CAL.  41.3°
TARGET CU 29 B53.5
REFERENCE B8 .32
N g

+age
1.00 0-80 1.00
~—— INFORMATION —
88 2 10
AR = (U
INCIOENT 00 ENERGY 3. 00 x10°
ANGLE 1EV)
TARSET POLY EPSILON 3. 21 xm':
ENVIRONMENT —-——————— GAMMA 9. 48 X10
SPUTTERED  CH a 111 x16°
ATOR(S) EJECTION
ANGLE
EXP.  0.00°
10N AR 1B 38.8 CAL.  5i-5°
TARBET  CU 29 B3.5
AEFERENCE 88 .2
/
pe
\ 300 S~_+30°
o n
[+]
80 N
- +50*
8
~Qae; +90°
1. 60 .00 100
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~—— INFORMATION —
a8 2 11
AR = (U
INCIDENT 30° ENERGY 3.00 x10°
ANGLE { EV ]
TARGET POLTY EPSILON 3.21 Xlﬂ.:
ENVIAONMENT -~~~mumeews GANNA 9. 48 X10
SPUTTERED  CU a ot xig?
ATOM IS EJECTION
ANGLE
EXP.  D.00°
IoN AR 1B 38,9 CAL.  52.0°
TARGET  CU 23 B3.5
REFERENCE 28.2
™ /

+6G°

+900
1-00 .00 1.00
~—— INFOBMATION ——
8p 2 12
AR = CU
INCIDENT g° ENERGY s.anxi0”
ANGLE CEV ) )
TARGET FOLY CEPSILON 2110
ENVIRGNMENT ———-o—mm o SARA .48 X108
SPUTTERED €U o Lxigt
ATOM £51 cos
N 3.2
10N AR 18 38.9
TARGET  CU 28 63.5 | REFERENCE 88.2
™, /

—218 —



