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ABSTRACT

A prompt nuclear analysis bibliography published in 1974 has been
updated to include literature up to the end of 1976. The number of
publications has more than doubled since mid-1973. The bibliography is
now operated as a computer file and searches can be made on key words
and parameters. Tables of references are given for each of the cate-
gories: backscattering, ion-ion, ion-gamma, ion-neutron, neutron-gamma,
neutron-neutron and gamma-ray-induced reactions.
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1. DESCRIPTION

Prompt nuclear analysis has been defined [Bird, Campbell § Price
1974] as the use of prompt radiation accompanying a nuclear reaction to
determine elemental or isotopic concentrations. The use of the range of
techniques covered by this definition continues to expand rapidly, the
literature having more than doubled in three years. The bibliography
published in 1974 (covering literature up to mid-1973) has therefore
been updated to include literature to the end of 1976. To facilitate
additions to the bibliography and searches for references relating to
particular nuclides or specific techniques, a computer record has been
developed, together with appropriate search techniques [Cawley & Bird
1978].

1.1 Scope

Nuclear reactions induced by positive ions, neutrons or gamma rays
provide the main basis for prompt nuclear analysis. However, ion back-
scattering has become a well established tool for analytical work and,
rather than attempt to distinguish non-nuclear from nuclear scattering,
it is convenient to include high energy scattering techniques within the
scope of prompt nuclear analysis,

A number of analytical techniques have been developed using low
energy ions for which nuclear interactions are extremely rare. An
arbitrary cutoff point has been adopted at an incident ion energy of 100
keV, below which most applications are not included. This cutoff point
does not apply to neutron irradiations, thermal neutron interactions
being an important field of application.

Product radiation resulting from scattering or nuclear reactions
includes positive ions, neutrons or gamma rays. Other product radiations
such as X-rays, light, etc. which may also accompany irradiations are
not included in this bibliography.

In general, the study of the processes involved in nuclear reactions,
scattering and channelling, has not been included unless it has involved
the use of these processes to determine sample composition. Likewise,
the bibliography is not concerned with the physics, chemistry, metallurgy,
etc. of materials, but only with the development of the methods of
prompt nuclear analysis. Papers which contain results based on the use
of prompt nuclear analysis, but which contain no information on the
techniques used, are included in the record; these are specially

marked so that they may be excluded during searches.



There are a number of well established techniques which do not
invelve the prompt detection of radiation by instrumental methods and
these have also been omitted. They include neutron radiography, particile
track detection techniques, and all forms of activation analysis as well
as logging techniques which depend on properties of a medium such as
density or neutron moderating power.

1.2 Computer File

The computer file can contain the following information fields for
each publication:

Code; File number;

Author(s); Reference;

Abstract number(s); Title or ahstract;

Reactions: including all sample nuclides and all reactions
for which information is given in the publication;

Description: defining the type of analysis reported, such as
film thickness, depth profile, etc.:

Sample material, size, thickness;

Beam information;

Radiation detected: type, energy, angle;

Method, including detector, parameters measured, duration,
etc, ;

Results, such as yield, accuracy, corrections, sensitivity,
etc.;

Reference data reported;

Field of application.

The information on sample, beam measurements and results is only
summarised for publications which have been available as full text and
which report significant work or useful summaries. The bibliography is
thus designed to serve two functions - as a guide to the literature on
prompt nuclear analysis for specific nuclides or specific reactions, and
as a compilation of important parameters useful in prompt nuclear
analysis work. However, only the first seven information fields are
included in this report.

1.3 Searches

Searches of the computer file may be carried out for any combina-
tion of characters occurring in specific information fields. Those

records which satisfy the search criteria may be listed in whole or in



part, thus providing either a summary or an index to the relevant
literature.

Tables 1-9 illustrate the use of such searches to provide indexes
of publications reporting prompt nuclear analysis work using specific
types of incident and product radiation. In Table 1, only the code
number is listed for those publications involving charged particle
backscattering or channelling studies. The remaining tables list both
code and the reactions used for publications involving each of the major
types of nuclear reaction.

The search facility is quite general and, for example, can be used
to locate publications by a particular author or from a particular
conference, or it can satisfy several criteria such as the study of a
particular reaction at a particular energy.

2.  BIBLIOGRAPHY

References are listed in alphabetical order of the code which

comprises the first three letters of the first author's name and the
last two digits of the year of publication (Table 9). Some references
appeared first as a report or conference paper and later as a journal
paper; these are given the year of the first publication. Multiple
references with the same code are listed in arbitrary order with the
addition of A, B, C, etc. after the year. An asterisk after the code
indicates that this reference was listed in the earlier bibliography.
In addition to the usual element symbols (in capital letters), ‘the
following symbols are used to define the reactions reported:
A - alpha particle (“He)
BS - backscattering
CP - charged particle
CH - channelling
D - deuteron (*H)
FI - fission
FS - forward scattering
G - gamma ray {(may be associated with any other reaction
product)
~ neutron

T - triton



Other symbols used are:
REV - a review paper
THY - theory
& - reactions applying to the same target nuclide(s).

It has not been possible to check some entries in the bibliography
which were derived from cross references in other publications. They
have been retained when the available information indicated that they
are relevant to the subject of prompt nuclear analysis.
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180(P,A)
LIG 70A %

180(P+A)
LIG 71 %

6LI,11B,15N,180,19F (P,A) ; 160(D,P)
LIG 72A

11B(P,A)

(g
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LIG 73
118,180 (P,A)
LIG 748

I%B s 15N (P, A)

*
160(DsP) : 19F(P,A) : 19F(P,G)
1%3(9 JA) :10B,12C,14N (D,P) ;14N (D,A) ;108,118 (A,P)
11B(P,A) ; 160(D,P)
" LB7%I(HF BS);19F(P,A)
NEL 7?2 % " ’
1BO(P,A)
NO
11B(P,A) & (CH)
NOR 70B
RI%E(P,A)G(HE,BS) & (CH)
118, 180( P,A)
73
19F(P,A)
19F(P,A)
7

l%g PeA) & (CH)

*
LI, 7ZLI(P,A);6LI(D,A)
68 %

6
J180(P,A) 5 12C, 15N (P4G)
160(D,P) 3 180(P,A) .
92S¢) {P.A)
160(D,P);180(P,A)
1?5?0 PY; 180(P,A)
é ;
A7l & ’

S 74
ST 4RH (HE, BS) ;180 (P ,A)
x (D.P) REACTIONS

ABE 69 x

(0,SI(D+BS) & (CH) ;160{ D,P)
ABE 72A

REV(CP BS) & (P,A) & (D,P)
ABE 72C

2§A£F AL 51,5,AR,CA NB(HE B8):;12C,160(D,P );14N(D,A);180(P,A);19F,
BE
IGU(D P): FE(HE.BS) 5 (CH)

AGII78(D PY:;180(P,A)
agr 954 " 7} !
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FE,AS (HE,BS) ;160 (D,P) ;180 (P,A)
ALL 7€
180(P,AY;12C,160(D,PY:14N{D,A)
S 63
1gg(D,P) 1 180(P,A)
180CPA) i 12C4160,180(T4P) ; 160,180 (D,sA)
158 IBU(P Ay ; 12C,14N, 167,180(D,P) ; 14N,180,29S1,305I(D,A)

28,148,160, 325 (DyP) ;14N (D,A) ;180 {P,A)
AMS 69C *
lqg b,P)y & (D,A)

AMS E9E =
Amslgg 160( D4P) ; 29S51,30SI(D,A)
- 2D11£C y160 (D,P) ;14N (D4A) :180,19F (P,A) ; 19F (P ,G)
RLV(D (C,A) & (P,AY ; 2D,12C,160(D,P) ; 14N(D,A) ; 180, 19F(P
i9 .2?AL1P.G) ’ o 12C,160(D, oA) P 19FCP,
AMS 2
FE,SB(iZC,BS);leG(D,P);ISO(P,A)
AMS178[]0 PY;180(P,A)
& :
AMS 72& ' ’
160(0 P):180(P,A)
AMT 75
12C, 14N 160,325(D,P) S (D,A)
AND 66

12€ 4 13C 4160, CL MG, ST, T1sCRyMNyFEAG,PToPB(PBS) & (D,83) & (HE BS) 3
é 160,24MG, 25MG , 27AL 5 2881( D.5) ’ ) (HE,

SH
BAIRgg‘CP »B3) sREV(CH) ;REV{D,P}Y & (P,A)
12C, 160(D PY;14N(D,A);12C,15N,160(P,G)

BAR €8
12C, 160(D P)

%
R;gép,ﬁ) & (DyP) & (D,A) ; 2D,12C,14N,160 {D,P) : 14N,2951,30SI (D,A)}
12C,160(D,P)Y;14N,19F( D, 4)
72B%
160(DP)
74
lgg(D,P):IBD(PgA)
1H(19F63}N? (118,G) & {7LLE,G):2D,3HE(ND,P);2D( 3HE, P Y;3HE(D,A):;3H(P N ;
*
74B
1H{19F,G) (11B, A) & {(7L1,G) % (15N,G) ;2D{(3HE.P} & (D,P}:3T(P.N);
JHE(D, P) 4HE(IOB )
76C
1H (
lgﬂfB.P)
BRA
RlZ? L160(D,PY;180,19F(P,A)}; 160 ,MG(HE,BS)
(CPABS) : {PsA) {1 (D,P)
160,28S1 (D, P}
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CAC 718 +
160, 28SI(D,P
cap 72° (0,¥)
2D(B,P) & (CH)
CHA 75
12C, 14N, 160(D,P)
cHE 716
14§(D LAY:160(D,P)

160(D,P)Y ; 180(P,A) ; AL,S(HE,BS
coel4l ( ) ( ) v S(HE,BS}
IOB(D.P):IIB(DgAl
CDD{gsﬁs) 160(5,P)
CDDRE%{P B;) : (C; CP)Y & (CP,G 14N(D,P
COXGQ*' [ ’( l)l ‘l(:)
160{ E,P)
0 70
71
1$?é0 P) : 180 ({P,A)
US$é%R(HE,BS) s 160(D,PY ; 14N(D,A)
US%égﬁfﬂE,BS) 1160( 0,P)Y: 14N{ D,A)
14N{ D,A); 160(D,P)
Q 73D
Y120(1) +PY;19F(P,LA)
160(D P
DEA 76
GISO(D +P) 160, TI4ZR4CE4TL BT (P,BS)
160(Db,P)
DELI?S(D Py § (CHY;TI(D,BS) & (CH)
DIAlsﬂ E?AL(D Py ‘ ' (
6
ENG 75D ’
12C {D,P)
G1§8(n P)Y ;14N (D4A) ; 12C 415N {P,G}
FEL 73A L ] » + ’ ’ ]
Ul%g.lﬁC.l&G(D,P) & {CH)
LZ;S;R'P):MD( D,P);180(P,A)
RE?%%,IQF(P,A):IEC,14N(D,P);14N(D,A):LI,BE,B,C,N,U,F(P,G)
*
RA?.SN,PB.BI(P,BS) s 12C,160,323(D,P)
o
12C (D, P)
75
3HE (D, P}
UF 76
JDNZD(D.P)
12C(13C 14N 15Nﬁ160,180(P +BS) 3 12C,13C(A,N) ; 14N,15N(D,N} ; 160,
REU P+BS)S&E (PLFSYE (D,P
Lep EY { V& ( Y& ( )
160(D P)
LIG 71
1AT6%{ llB 15N, 180, 19F(P,A) : 16{ D,P)
E)
MAU %U(HE +BSY & (D,BS) 8 (CH}Y ; 160(D,P} & {CH)
10(D,PY} ; 19F(P,AY ; 19¥(P,G
MCH $g ) (P,A) (?,G)
Tl%g(P.A};IOB,lzc,lqﬂ(D,P):14N(D,A);1DB,IIB(A,P)

27AL(B,P)
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MOL 7ea
Dznzn W P)
llB(P A) ; 180(D,P)
OLI 69
CR.NT CU(D,P)
oLI 70a
NI(D P)
aLI

708
Ic52N1 Ycu,P)
0L1195A14N y 25MG,28S1,S,CA, TI 4V,CR,SR,TA (D,P)
103 14N 42851 ,32S(D,P) ;14N (D,A)
OLI 7sb
14N{D P) & (D,A)
OLI 768
quN(D .G)E(D,P)
RIH(?LI ,G); 12C(D,P); 19F(P,G)
REV(D PY ; REV(P,G) ; REV(CP,BS) & (CH)
PEL 66123 14N, 160 (D,P
6
PEI % 4 )
2D, 1ac 14N, 160(D,P)
PEI 68A
2C,12C 414N, 160 D4P ) 3 13C,15N,180,43CA,48CA(P,N)
PIE3;?(D P} : 2H(3HE,P)
Rgv(cp +BS) i REV(P,G) ; REV(N,G) ; REV(D,P) ; REV(D,N) ; 2D(G,N)
12C(D,P)
7

4A
Eagzgcp,c) & (D,P) & (D,A) & (HE,BS)

1605D,P)
133 11B,12C, 14N, 160( D,P )
OEhy ey
ngféné P);3HE(D,P)
ro 76 7 '
3HE( D, P ); 2H( 3HE,P)
150 160(D,P)
A 55,0 Y

1§g(DTP) ;3 160(D,A) ; 160(T,P)

lgg. 14N, 160(D,P); 14N( D, A)
C%géU(HE,BS):ZD,14N,160,3081(D.P):14N(D,G)

R 30500

THY(CP§BS) 3 Cs0,81I4P4S,CA,FE,CU,AG,BA,PB(P,BS) ; 19F(P,G) ; 1l2C,

12C,160(D,P)
71 %
160(D,P) ; 18B0(P4A)
E 72A
lgg(D +P)Y $ 180 (P,A)
1gD(D «P);180(P,A)
160(D PY 3 19F(P4G)
REV(CP BS) ; REV(D.P) ; REV({P,8)
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SUN 74A
su 12Cé 2C, 14N,160{DPY & {D,A)

14N(D P)
SUN 75

thgn.P)
SUN 76

lﬁNgD.P)
SUN 7€

13N(n,p)
TARO 3 AL, AR(6LI,BS);14N(D,A); 160(D,P)
6 H s 16
THD %45 & . r t‘ [ 4 r

IOB 12C, 14N, 160( D, P }y; 14N,Q60,27AL{D,A)
THO 753

2D,10B,11B,12C,150(D, P) 11B, 160(D A);11B,12C,160(P,BS); 10B,10B(A,P);
IlB IZC 14N.160(HF BS) 1OB{A,

TUR
v THYéCP +«B3) ; AL,SI,CA,TA,AU{D,B3)Y : 12C,160(D,P) 3 160(D,A)
12C_ 160( D,P s 150( DA
TURIgSéD A§ ;23 16062252(; P)
Tug 738000 P10 TR 28ST O
A ?31 6 P

12C,160(P,B5);10B8,12C,160(D,P);160(D,A
wep 851! (P,BS) +160(D,P);160(D,A)

190(0,?)
WEB 72 x
2D,12C,14N,160{D,P)
L3%g(5 P)
L)
73
14N {(D,P) & (D,A)

* (Dy3HE} REACTIONS

OH 74
2D( D, 3HE )
* (D,A) REACTIONS
ABE _72C
2% [ ﬁAL$SI +S,AR,CA,NB( HE,BS);12C, 160( D,P ); 14N( D, A); 180(P3A); 19F,
LL
Slgg(p +A) $12C,160(D,P) ;14N (D,A)
ans 894P2A) § 12C,160,180(D,P) 3 160,180(D,A)
lsNéIBD(P +A) 3 12C,14N,160,180(D,P) ; 14N,180,29S1,30SI(D,A)

28 14N 160,325 {D,P) ;14N (DyA) ;180 (P,A)

AMS  69C
AN 14“6” «P) & (D,R)
14N(D,A)
A 69& *
12C,160(D,PY ; 2951,30SI (D,A)
AMS 71A
A 2D412C,160{D,P) ;14N (DyA) ; 180,19F (P,A) ; 19F (P,G)

MS_71B
REV(D.P) & (D,A) & (P,A) ; 2D,12C,160(D,P) i 14N(D,A) ; 180,19F(P
( i 2?%1_ ‘p G) L4 L4 ( L4 r ) ’ ( 4

T 5
IIZC «14N,160,325(D,P) & (D,A)

12C,160(D,P); 14N(D,A):12C, 15N, 160(P,G)
BAR 764

I?N D,A)
BAR
10(D,A)Y;0,NI,CR,AU{ HE,BS)

R 72 x
REV(P4A) & (DyP) & (DyA) 3 2D,412C414N,10(D4P) : 14N.2981,3051(D,A)
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BER 75A
Tl%g,lGG(D.P);14N,19F(D,A)

1H(19F,G) & (11B,G) & ( 7L1,G);20,3HE(D,P);2D{ 3HE,P ); 3HE(D,A);3H(P,N);
4HE (108, N)
CHE 71C
14N (D4A) 3160 (D,P)
CUE 75A
9BE(D,A)
cor 754
10B(D,P); 11B(D,A)
CUE 758 .
6LI,7LI(P,A); 6LI{D,A)
CRO 718 «
ST AR(HE.BS) 3 160(D,P} ; 14N{D,A)
CRO 728
SISTA (HE,BS) 3160(D,P); 14N (D,A)
CRO 72C
14N(D,A);160(D,P)
ECK 76
3HE(D,A)

G
12C({D,P); 14N(D,A); 12C,15N(P,G)
FAU 71 =

160( D,A)

GOL 74A )
MCM?%ééIQF(P,A);12C,14N{D.P):14N(D,A);LI,dE,B,C,N.O,F(P,G)
0 II%%{P,A):lOB,lEC,IQN(D,P):IAN(D,A);IOB,llB(A,P)

0 198 14N, 2851,325(D,P);14N{D,A)

13& D,P) & (D,A)
PIE 74
P
p
p

[4

REV(CP,G) & (D,P} & (D,A) & (HE,BS)
RE 72A =
bLI%D,A)

E 72B =
€LI,7LI {(D,A)
RE 72C =%
ELI,7LI {(P,A)Y:6LI (D,A)
QUA 71D =%
AIQU(D.P) 1 leG(D,AY 3 160(T,P)

3
12C, 14N, 160{D,P);14N(D,A)
ROT_76A
3HE(D,A) & (D,BS)
SUN" 74A
1ag 125+ 13C, 14N, 160(D, P) & (D,A)
TH00§§5AL,AR(6LI.BS);14N(D,A);160rD,p)
Tﬂglggﬁlzc,qu,laofb.P);14N.Q60,27AL(D,A)
2D,10B,118,12C,160(D,P); 11B,160(D,A); 11B, 12C, 160( P,BS); 10B,10B(A,P);
11§,126.14ﬁ.15ﬁ(ﬂ£.8§);103(6.3) ! reTe e f !

TUR 728 »
THY (CP,BS) ; AL,SI,CA,TA,AU(D,BS) ; 12C,160(D,P) ; 160(D,A)
TUR 738 =«
12C,160(D,P) ; 160(D,A)
r 73
Algg(D,A};126,160,2831(D,P}
Tl%g,lﬁﬂ(P,BS);IOB,lzc,lbD(D,P):lbﬂ(D,A)
14N{(D,PY & (D,A)
x (T,P) REACTIONS
BAR

738
12¢,160(T,P)
QUA 715 *

160(DyP) 3 160(DyA) ; 160{T4P)
¥ ( 3HE,P) BREACTIONS
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BOT 75

124%?56 ) % (11B,G} & (7LI,G);2D,3HE(D,P) ;2D (3HE,P) ;3HF (D,A);3H(P,N);
BUTlab?gr . {11B,A) & (7LL,G) & (15N,G);2D(3UE,P) & (D,P

G : 32D (¢ ;3T (P, N} ¢

BUGagém !5) sied¢1o88) ’ ' ( ' (0, P) (PN} 3

1if11e A) 3 2H (3HE,P) ; (CH
wAR  HeplBe { +P} 3 (CH)
PICI?&%IB,A);1H(7LI,G);2H(BHE,P):IH(19F,G);1H(15N,G)

3HE(D,P) ; 2H( 3HE,P
PI ?58 L4 ) * ( r )

CgéK(SHE,BS);ED(3HE,P) § (CH)
1H{ 19F,G);2D( 3HE,P )
0 748
829(3HE +P);3HE(D,P)
3HE(D P Y; 2H( 3HE,P)
SAN 72
c, D(3HE P)

* {3HE A) REACTIONS

COX 66
I?G%3HF WA
LAN 73
A CgaMO,ER(3HE,BS):2D(3HE,A}
CR,MO,ER( 3HE,BS);2D( 3HE,A)
LAN 7&cC
ULhaggaﬂE ,A);2D,ER, MU( 3HE, BS )3 2D, 3H, 3HE, 4HE( P, BS )
170%3HE vA)
SCH 7
D (3HE, A)
+ (4HE,P) REACTIONS
ECO 73B
£co 0,FyNAyMGyAL 4SI,CA,TI ,FE,BA (HE,BS) ;N (A,P)
b
{HE,BS) ;N,F,NA,MG,AL,SI(A,P)
ncnlggﬁp A) ;0; I;C 1 N;D ;5'1 N(D,A); 10B, 11B(A,P)
; 4 14 ;
ULI ?6& L4 L 4 r r r L] [ ] [

IOE,llﬂ(A P)
T 65

THY 85) BE c F yNA,MGyALySI 4P ¢S,CLyCA4KyTI,CR4FE;CU,ZR,AG
PTé E ﬁ ’Ai 51 AL D) ' P ’

oAT ég,o NA,MG,AL,SI,P,S,CL,K,CA,TI,FE,NI(HE,BS) : NA,MG,AL,SI(A,P)

*

052 0.NA,MG,AL,S81,P,S,CL,K,CA,TI,FE,NI{HE,BS) : NA,MG,AL,SI(A,P)
a,gé,CA,PB(HE,BS):B,NA,AL(A.P)
Dﬁgg.SI.CA.K,BA(HE,BS);103,23NA,27AL(A,P)
1ggﬁ118(ﬁ ,P) |
20,108,118, 12C, 160 : 160(D,A);11B,12C, 160(P,BS): 10B,10B(A,P);
118,128, 14R, 156(HE£ §) ?i A D)( oA) »12C,160(P,B5) »10B(A.P)
TR&G*

TUR (HE BS} : (A,P)
c, HG FE( HE,BS) : AL,SI,P(A,P)
TUR 67A
TuR g 6MG ,SI,CA,FE{ HE,BS Y3 NA,MG ,AL,SI{A,P)
Co0,FyNAJMG,AL 4ST,P3S,CL,CA,FE,BACHE,BS) 1 NAMG,AL,SI{A,P)

TUR 684
TuﬂcagﬁMG.SI,CA.FE(HE,BS):NA.MG,AL.SI(A,P)

THO
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c,0,MG,S1,CA,FE{HE,BS); NA,MG,AL,SI{(A,P)

TUR 69
TUR 50 MG SI L CALFE(HE,BS ); NA\MG,AL,SI (A,P)
TUR %D 1 Fy NA MG,AL ,51,+5,K4CA,TI,FE,SR+BA(HE,BS) : NAMGLAL,SI (A,P)

0,F, NA,MG,AL,SI,S,K,CA,TI,FE,SR,BA(HE,BS) 3 NAMG,AL,SI(A,.P)
* (4HE D) REACTIONS

THD ﬁlggclig 1%%6% ??i %Alﬁo(ﬂ #AY;11B,12C,160(P,B5)Y; 108,10B(A,P)
*# (6LI,D) REACTIONS

CAR 75

LEcl%géléN,lbﬂ(étl,D)

7LI,12C,160( 6L1,P);9BE, 12C{ 6L.1,D);9BE, 10B,118,160( 6LI,A)
% (11B,A) REACTIONS
80T 139F G) § (11ByA) & (7LL,G) & ( 1SN,G);2D( 3HE,P) & (DyP); 3T (P
: ; NY 3
3 (D,ﬁ);aﬂeflos N; ? e ' (DyP)33T(PHN)
&
(LH{11B.R) 5 2H (3HE,P) ; (CH)
1H( 11B,A)
LIG 74A
1H( 11B,4)
LIG 74B
1H{ 11B,A)
MAR 76B
1H( 11B,A }; 1H( 7LI,6 ); 2H{ 3HE,P ); 1H( 19F,G ); LH{ 15N, G)
% (CP,CP) REACTIONS
AGI

75B
(CP BS) s(CP,CP)
AMS 72

REV&CP +BS) & (CP,CP)
AMS

REU;CP,BS) & (CP,CP)
AMS 72

REV(CP,BS);REV(CP,CP)

SRES(CP cP)

v e

(CP,CP)

REV&CP,BS) & (CP,CP) & (CP,G) & (CP,N) § (N,CP) & (N,G) & (G,G) &

L]

4
REG(CP.BS) E (CP4CP) B (CPyG) & ([CP,N) & (N,CP) & (N,G) & (G,G) & (G,

EIEREE%CP,BS) & (CP+CP) & (CP,G) & (N,G):F,NA,AL (P,G)
| sREV(CP,CP)&( CP,G)B(CP,N YE(N,CPIS(N,G)E(G,G)
4 SB.CP)
REV(CP,BS) & (CP,CP) & (CP,G)
REV(CP,BS) & (CP,G) & (CP,CP) & (N,6)
ngg£cp.55) & (CP,CP)
JREVCCP,BS) & (CP,CP) & (CP,G)
UREg(HE.BS);REV(IZC,BS);REU{14N,BS);REV(CP,CP);REU(CP,G); REV(N,A)
REV(P,BS) & (CP,CP) & (CP,G); 14N(D,P)
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HIR 76
{CP,CP)

LAN 75
(CP,BS); (CP,CP)

LAN 76B

HAYlgéﬁb,AHE(CP,BS) & (CP,CP)Y E (CP,N)Y & (CP,G)
REg(HE,BS} & (CP,CPY & (CP,G)

PIE‘%SABS) & (CP,CP)Y & (CP,G)
PIEREV(HE oBS) ; REV(CP,CP) ; REV(D,N) 3 REV(CP,G)

728
TOW R%U(CP +BS)Y ; REV(CP,CP) ; REV(CP,G)
TURREU(CP.BS) & (CH)Y &§ (CP,CP) & (CP,G)

748
REU(CP CP);REV {(CP, )
wolL 74
REV(CP,BS) & (CP,CP) & (CP,G)
WioL 75
REV( CP,CP) & (CP,G)
ZIE 73A %
REV(CP4+BS) : REV(CP,CP)
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TABLE 3

INDEX OF TON-GAMMA PUBLICATIONS
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* {P+G) REACTIONS

ABE 72C_
AL, 51 S,AR,CA,NB{ HE,BS); 12C, 160¢ D, P ); 14N( D, A); 180(P,A ); 19F,
2%AL‘5
130(P.A) s 27AL (P, G)
Amszﬁlﬁzc 160( D, P )3 14N( D,A ); 180, 19F( P, A ); 19F(P,G
4 ; 180, 3
AMS 71B = ! (P,G)

REU(D P A 8 PyA) ; 2D,12C,160(DyP ) : 14N{D,A) ;3 180,19F(P,
A) 2 27&L( b (PsA) ' »160{D,P) (DyA) * (

z?thp G) & {(CH)

IIQF(P «G)
1%%,160(0,?);14N(D,A);12C,15N,160(P,G)
18N(P,G
SN(P,G)
278L(P,G)
27§G*27AL(P G)

[+
BEW 89 & i
1?2 P+G)
REV(CP.BS} & (CPLCP) & (CP,G) & (NysG) ; FyNALJAL (P 4G)

u'7
160 (P ,G) ;180 (P4A)
BUT 59 =%
P
BUT 63A =
27ALIP,G)
BUT 69B
27AL(P,G)
BUT 70
27AL {P,G)
CHA

P,G)

CHE

254 64ZN,65ZN ,ZN6B (P,G)
CHE
28 (P,G)
2851 {P,G)
325468ZN,69GA 4 71GA (P,G)
AQBEéIOB 11B§12C 215N ,19F 423NA,24MG,27AL,2881,31P,325,35CL, TI,MN,

[\¥]
-
L3k L=

iz}
XL
m
B b e 3 4 5,

[\ V]

’
*
)

[\ Y]
=]

=

(»)
-
(=]

a o
h- S
L e F g1 (00 30 et U et 0 b TN

O
| -
m
[\ S
~NRNMET O NI OO0

2 12cep,0)
2C 4 13C (P 4G)
738
125 13C (P +G)
S GE,AS,TE (P,G)
COO0 72Bx

19F 23NA 27AL {P,G
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7L1.108,12C, 160, 19F, 23NA(P,G)

neclggangA 27AL 3 31P4MN , SE 4 RH,AG AU, PB{ P, G )
) * ) ) sty ) y ’
tec 720 &
AL TP ,C) |
DR T3k Na AL ST 4P 4S,CLyV4CRyMN,FE,NI ,CU,ZN,SE RH.PD.AG. I.TA T
¥ ] k J ' ) 4 ] + b —~ 91 L L ] p I F T up
Aulp,cY : BE By C, 00 SHEG) ’ U roRrinety
LEC 75A
35CL 4 37CL (P, G)
DEC 768
RHoPD ,AG 4 PT AU (P ,G)
DEC 76A
19F (P 4G}
DEC 76B
19F (P ,5)
DEL 72
28SI (PyBS) & (P,G)
DEM 72A
31P(P,G)
DEM T8 1sn, 19¢ 23NA,25MG{P,G)
5’ r '5' r
DEM 754
24MG, 25MG, 26MG( P, G )
DEM 758
11B,12C, 15N, 160, 19F, 23N A, 25MG( P, G )
DUN 72"
27AL(P,G )
DUN 73
23NA, 27AL(P,G )
DUN 74
0,SI,CROHE,BS); 27AL(P,G) i 23NA(P,G)
DZH 71

7LI ,9BE,11B,12C, 19F ¢ 23NA MG, 27AL ,S( P,G)
ER{IBC(D +P) 314N (DyA) : 12C, 15N (P,G)
cIn Z?AL(P G) & (CHY;7LI,11B(P,A) & {CH);SI,W(P,BS) & (CH)
?LI 3BE, 11B,13C, 14N, 15N, 160, 180,19F ,23NA, 24MG,27AL ,28SI, 31P,32S,
ascl (P, G)
Ri&%p.0)
72 '
19K(P,G)
19F£P ,G)
7LI QBE.IOB.IIB 12C,13C,14N,15N,180,19F(P,G)
19F(P G)

L 74
L?LI 2 19F (P4A) ;12C4 14N (D, P) ; 14N (D,A) ;LI ,BE,B,C,N,0,F (P,G)

*
1§C.14N.160{P.BS) & (PaG) & (P4D)
il

Zg?L(P «G)

12C,13C, 15N(P,G)
g 72
12C413C,15N{P,G)}
685 *
?LIéP.N) 1 19F {P,G)

MAC 6€8B «
7LI(P,NY 5 19F(P,G)
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*
N 74

703 ,0BE, 108,118, 12C, 13C s 14N , 15N 23
Rasci 3701 éx,abcniﬁ.c)ig 1z2C 1 In

(N.G) :(PoG)
MAU1€3{D P} : 19F(P,A) : 19F {P,G)
MCcM 764 & R !
REU& Y: 180( P,G)
MIK

E B +CoF s NAJMG,AL45{ P,G)

’.-
u:’
co‘
4‘ '\1

A28§I 42951, 31P, 345,

MIK 7i

A *
REV (P ,G 1 REV (N,G
E?G") ‘!)
23NA(P,G)
67

12C€,13C(P,G6)
PAD 70 %

19F( P,G)
PAD 74

IH{?7LILGY: 12C(D,P); 19F(P,G)
AR 70 '

*
RE%{D,P) ; REV(P,G) ; REWCP,BS) & (CH)
S
1%C(P,G) i 160,118 (D,4G)

E gé

12C 19F(P G) : 11B,12C,160(D6)
E 66ﬁ

27AL(P G)

PIE 674

oLI QBE 11B,12C,13C, 14N, 15N 160 19F ,23NA, 24MG, 25MG ,26MG,27AL , 28SI

PIEzgsf 08T, 31p 5hs el (b, 3) T ! ’ ' ' ' ’
2851, 56FE( P, G

PIE 68 56FECP,G)

24MG 27AL 42881 456FL (P,G)

PIEz?mg 27AL,28SI,56FE(P;G) : AL,AU(HE,BS)

PDRRgggcp L,BS) ; REV(P,G) ; REV(N,G) ; REV(D,P) ; REV(D,N) : 2D(G,N)
S, AS, GE(P G)

POR 72B

19F(P G)
EE 76
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19F(P, G)
RIC12c 13c,1an¢P,6)
RIC 698 x

12§A15c » 15N (P,G)

1acﬁ130 15N (P, G)
12C, 13C, 15N (P ,G)
71

RICTHY(P*G) 12C,13C,15N (P,G)
chlgcnléc I;N(P é) ’ '
rIc 71k
RUBlzc 13C, 15N( P,G)
THY(CP,BS) : Ce0,31,P,S,CA,FE,CU,AG,BA,PB(P,B3) ; 19F(P,G) : 1l2¢C,
1601{D,P)
D 73
19F{P G)
RUS 73
169 170, 180(P,G)
180 p,n) : 12C,15N( P,G)
SCH 71
12C,19F,323(P.G)
sSCO 76
0,CR,CU{P,BS) ;180(P,G);CR,CU (P .G)
SHA 73 %
oI :ég,g,Zt,81,P,S,CA,FE{P.G)
51 14§gp's)
SIM 6% ‘
14N(P,G)
0 =

SIP &
o(p EL(PaN) 5 OBECALN) 3 19F,23NA, 24MG(P,G)
185 (5.Py & 19F (P.G)
SIP B (&p.BS) : REV(D.P) : REV(P,G)
S A 69 * ’ * L r
180( B, G)
STR T8 by : 15N, 180 (7 ,G)
U ?SA L ] »  J 1 ]
13E(P,G)
27AL(P,G) & (7LI,BS)
TOE 76
P.GA(P,BS) & (HE,BS)3;31P(P,G)

M
1H( 19F,G ); 19F(P,G)

K 71 =
AR( PG}
v 68 %
7LI (P ,G)
VA ?9 *
11B(P,G)
$f

1934P oGY37LT (P, N)
?L% « 19F, 23NA, 27AL( P,G)
IBO(P G)

* {(D,6) REACTIONS

CHE 70
EN 12C 14N, 19F 424MG,27AL ,2851 (D,4G)

LOR 1?BA12C 160419F,MG, ZBSI(DgGl
163(b,G)

WHI
ZEL
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MACI?I * N
Nel6G({ DG
nan 35 e 16000,

4
7LT49BE, 10B,11B,12C,13C 14N, 150 ,19F , 23NA, 27AL 2851,2951, 31P, 345,
35CL, 37CL, 39K, 40CAC D ,GY19BE,12C1160( D) G ): 14NCASG
MCC 72

148 (2,6)
LI

14N(D G} E(D,P)
pIElgg?P GY) : 1&0,118(D,G)
. 6 )
PIE €6A = =~ !
12C,19F(P,G) ¢ 11B,12C, 160{ D,G)
PIE 708
RIG1actD ,G)
SPAC JN, O(Hr BS) ;2D, 14N, 160 ,30SI (D4P) ; 14N {D,G)
1zc 14N 160(D,6)
SPA 70
12§ 160 23NA 3 24MGy 27AL, 28SI1(D,G)
SI(D,G)
% (T+G) REACTIONS
PETI 71 «x
12C,160(T,G)
PEL 72A =
12C, 160(T,G )
* (3HE,G) REACTIONS
DEC 73 *
LICsFyNA,MG,AL,SI CL, v CReMN4yFENI,CU,ZN,SE,RH,PD,AG, L,TA,W,PT,
AUTPLGY ;' LI,BE B,& 6(5
+ (4HE,G) REACTIONS
DZH 70

E
7L, 10B( A.G
FLA 51°L0B(AG)

7LT y9BE , 108, 11B,12C,13C 14N, 1SN, 19F ) 23N , 27AL 2851,2931. 31P,34S,
MCKBgCL ,37CL,39K,40CA(B,G)I9BE12C1160(D,G): 14N( A5G

W 180 19F , 23NA 4 35CL , 39K (A o G)

133 19F{A G)
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% (7L1,G) REACTIONS
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PALC 71
DlH(?LI +G)

1$(TLI +G)
1957L1,b}; 12C{DyP): 19F (P,G)
1H( 7L1,G)

# ( 15N,G )} REACTIDNS

BAR 74

BDTIH(IQF #G) & (15W,G)

IH(19F,G) & (11B,AY & (7L1,G) & ( 15N,G);2D( 3HE,P D

39 :n.ﬁ)?4ﬁrﬁ1oa Y & ( ) & (15 )iaD( ) & (D,PI;3T(P,N);

LAN

1H(15N G)
MAR 7€6B

1HC 11B,A); 1H( 7L1,G )3 2H( 3HE,P); 1H{ 19F, G )3 1H( 15N,G)
* (19F,G) REACTIDONS

BAR 76B
T1; 19F,GY & (185N,G)

13§66) & (11B,G) &6 (7L1.G)Y;2D,3HE(D,P);2D( 3HE,PY:3HE(D,A); 3H(P,N);

F.G})

[++]
o
o B |
i e s
\.'I.-b~

11B4AY 5 (7LI,G) & (15N,G):2D p ,P); N
DEaSLEelTaBeR) B (LTHG) & (15N,G)32D(3HE.P) & (D,P)i3T(P.N)
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9F,G)

PICI;%AIB,A);1H(7LI,G):2H{3HE,P):1H(19F,G);1H(15N,G}
LH( 19F,G);2D( 2HE,P

P1C 76B ( )
1H( 19F,G)

SWI 75A
1H( 19F,G)

SWI 76

1H( 19F,GY;9BE( 160,6)
TOM 76
1H( 19F,G): 19F( P,G)
* (CP.,G) REACTIDNS
BIR 72
REU&?P,BS) & (CcP,CP)Y & {(CP,G) & (CP,N) & (N,CP) & (N,G}Y & (G,G) ¢

IR 74
REV (CPyBS) € (CP,CP) & (CP4G) & (CP,N) & (N,CP) & (N,6) & (G,6) 6 (G,

BIR 7sA
R;g(CP,BS) & (CP4CP) E (CP,G) & (N,sGY;FNALAL (P,G)

R
Ungg(cp,cpys(cp,s)s(cp.m)S(N,cp)s(N,G)S(G,G)
MR;E(CP.BS) & (CP,CP) & (CP,G)
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REV (CP,BS} & (CP,G} & (CP,CPY & ({N,G)
CHU 73D
REU%CP,BS) & (CP,CP) & (CP,G)
CHU 74
UR;g(HF,BS):HEU(12C,BS);REV(qu,BS);REV(CP,CP);REU(CP,G); REV{N,A)

LANRgg’EﬂP'BS) & (CP,CPY) & (CP,G); 1aN(D,P)
id,2D,4HE(CP,BS) & (CP,CP) & (CP,N)Y & (CP,G)
MAY 73A
YR;%{HE BS) % (CP,CP)Y & (CP,G)
PIE(CSABS} & (CP,CPY & (CP,G)
PIEREggHE »BSY ; REV(CPLCP) ; REVW(D,N) ; REV(CP,G)
REV (CP,BS) ; REV(CP,CP) ; REV{CP,G)
PIE 74A
uR;g(LP,G) & (D,P)Y & {D,A) &§ (HE,BS)
REV(CP,BS) & (CH)Y & (CP,CP) & {CP,G)
Rgg(CP,BS) & (CP,CP) & (CP,G)

REWCP,CP)Y & (CP,G)

wai.
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TABLE 4

INDEX OF ION-NEUTRON REACTION PUBLICATIONS
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+ (P4N) REACTINNS

C 14N115N6160,IBG{P #B3) | 12C413C(A,N) ; 14N,15N(D,N} ; 16D,

1

N}y : 19F {P,G)
N} : 19F(P,G)
43CA, 48CA{P,N)

76
TLI{P4N)

76

2c.12c 14N,160 (D,P) ; 13C,15N,180,43CA,48CA (P,N)
130 15N, 180( PN ) '
i*zfa”’ " |
L?LI(P sN) 3 9BE(ALN) ;3 19F,23NA,24MG(P,G)
?LI(P,N)
19?(p,@);7LI(P,N;
* (DyN}) REACTIONS

2H(D Nl 3H (P 4N)

%gg 13C{14N115N6160 180(P,BS5S) § 12C,13C(A,N) ; 14N,15N(D,N) ; 160,

7
1zc.14N,160(D.N)
153B14N 160(D,N)
16
12ER L. 1600 DN
6
R €64
120 14N.160(D N}

12C 14N 160{DyN
NAU 68° ¢ )
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12C,14N 160{ D,N)

PEI 69C
4BCA,48CA(D Ny

PIE 71A

pIER;V(CP s83) 3 REV(P,G) ; REV{N,G) ; REV(D,P) ; REV(D,N} ; 2D{G,N)
REV{HE,BSY ;3 REVWCP,CPY 3 REVWD,NY ; REWCP,G)

# {[4HE,N)Y REACTIONS

ADL 66 =&
AMILI.BE.B.C,N,180,F.NA,MG,AL.SI,P,S,CL,K,FE,CD,AS,SE,RU,PH,TE,CS(A.M)

3 %
REU(N.A) L [NeG) & (AN} 3 6LIL1I0B{Ns,AY ¢ 2D,9BE(G,N} ; BE,B,F,

IBOEA.N}

AMI 658 =%
180 (A 4N)

GOL s7B =

SBE (A,N)
GUR sE %
170,180 (A,N)

*
12C,13C, 14N, 15N 160 180 (P4BS) ; 12C,13C(AN) 3 L4N,15N(D,N) ; 160,
18G( P, NY s 1aN(D,P

68
?LI QBF,IOD 11By14N, 180 ,23NA,24MG,26MG,27AL 431P,35CL, 39K {A N)

ISOIA N}
ODE 55
QEE{A LN

9
QBE 19F(A NY

“PLA 60
QBE.B,IBF(A N)
PLA 1B =x
BE«B+F (AsNY
5IP 60 x%
7LT (PN} ; 9BE (AN} : 19F,23NA,24MG (P,G)

= (10B,N) RLCACTIONS

MCK

BOT 75
1H{ 19F,G) & (11B,6) & (7LI,G):2D,3HE(D,PY;2D( 3HE, P ):3HE(D,A );3H(P,N);
4HE (108, )
BUTlZ??QF G) & {11ByA) & (7LT,G) & (15N,G):2D(3HE,P) & {D,P):3T(P N}
o 3 3} & ] H ’ H
3HE(D,5);4HE(1OB:N\ ? ' ’ f
« (CP,N) REACTIDNS
BIR 72
?EU§CP,BS} & (CP,CP) & {(CP,G) & {CP,N) & (N,CP) & (N,G} & (G,G} &
BIR 74
ﬁ%U(CP,BS) & (CPLCP) & {CP,4G) & (CPWN) & (N, CPY & (N,GY & (G,G} & (G,
BIR 7¢
ANR;géCP,CP)a(cp,sys(CP,N;a(N,CP)a(N.G)a(G,G)
i
1H, 2D, 4HEC(CP,BS) & (CP,CP) & (CP,N) & (CP,G)
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TABLE 5

INDEX OF NEUTRON-ION REACTION PUBLICATIONS
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* {N,P) REACTIUNS
CAR 748
PLAlgNgN )
SlH(N.P) s 6LI10B(N,A)
6L1,10B(NyA) ;3HE {N,P)
* {(N,T) REACTIONS

BIE 73 .
6LI(N,T) & {CH)

+ (N,A) REACTIONS
AMI_ 63 &
nzv,n.ﬁ; & (NoG) & (AyN) ; 6LI,10B(N,A) ;3 2D49BE(G,N) 3 BLC,B,F,

Feln,a
pre peg )
6LI,170 (N,A) & (CH)

BIE&L?CIOB(N A) & (CH
BIS )

eLI 10B(N,A)
08N A)

R 74& ’

6L1 {N,A)

CAS 87 *
10B (N,A)

1§B (N,A)
NQBE(G +NY ; 10B (N,A); (N,G)
lOB A
ISH (N )
TGLI( NgA’
10B(N,A
KVI 73‘ )
{N+A)
I 73
10 IN.A)
103 N,A)

7LIéIOB(N,A)

KVI
KVI
KVI
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7LI,10B(N,A)
75D

G%g.IOB(N.B)
10B(N,A) & (N,7LT)
13%{§ Ay

73 '

KVI

LEL

Lﬂﬁ *
ggtHINeP) 3 6LI,10B(N,A)
6L1,10B(N,A);IHE(N,P
pbelrl {N,A) {(N,P)
GLI(N,A)
603 10B(N,A)
70" % !

*
6LI (N,A
saghsA)
6LI (N,A)
« (N,7LI) REACTIONS

VI 7%
10B{N,A) & (N,7LI)
* (NoFI)}) REACTIONS

EVA 73
2385U(N,FI)
MEN 69

233U,235U,239PU(N,FI1)
THO 73B
235U(N,FI)
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TABLE 6

INDEX OF NEUTRON—GAMMA REACTION PUBLICATIONS
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*+ (N,G) RFACTIONS

AHM 74
IZC 160,NA,MG,AL,SI,CA, TL,CR,MN,FL,NI(N,G)

AKA
ALISI «FF,CU(N,G)

ALL
10B, 19F, 23NA, 24MG, 27AL, 2851,31P 4325 ,35CL , 40CA448T1,50CR , 551N, S6FL
58Ni,61CU.b4ZN 120 SN (N Gy

HEU(N A) & (N,G) &§ (A,N) ; 6LI,10B(N,A) ; 2D,9BE(G,N) ; BE,B,F,
IBU(

ANDO
{N G)

AND 723
(N+G)
ANG 73A
CA N,
ANO 73B
2831 ,4856FE (N,G)
ANO 74A

[
HeCySI (N,G)
NO 748 !
SI+AL ,FE,CU {(N,G}
0 7%

AMI

AN
HgCeSI+S,FELAL (N,G)
ATK 7§
{N,G)
BER 66 *
9BE {G4N) ; S6FE (NeG)
BER ?eN) N6
BIE 75
0 HG S1,AL,CA,TI,FE(N,G)
BIG1§§A11acn(u G)
4
BIG 728 =
14N N,G)
BIG 7

RI%SCDIN +G)
REVﬁCP,BS) & (CP4CP) & (CP,G) & (CP,N) & {(N,CP) & {N,GY & (G,G) &

R ?
SE&(CP.BS) & (CP,CP) & (CP4G) & (CP,N) & (N,CP) & (N,G) & (G,G) & (G,
BIR

5A
REV (CP,BS) & {(CP.CP)} & (CP,G) & (N,G);F,NA,AL (P,G)
BIR 758

C?QL,SI,CL,CA,TI,CR,FE,CD,CU,PB(N,G)

R
REV(CP,CP)YS(CP,GIS(CP,N)&E(N,CPYE(N,G)S(G,G)
BLA 66 x
12512C.160(N.G)

CRMN,FE(N,G )
BOH 75

COGNI,CU{N,G)
BON 74

{N+G)

75

REU(N,G)
CAL

G, MG s: FE (N4G)
CAL

Hy o,qz CAyTI,FE(N,G)
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CAM 67
C,Q0(N,G
AM ?s( /G

REV(CP,BS) & (CP,G) & (CP,CP) & (N,G)
CHR 65 =

56FE(N,G)
CHR 76A

Revgs.G) & (N,G)
CHR 76

(N.G)
CLA 67 x
(NoG)
CUM 69A
+BsN,NA,P,CL,K,CA (N,G)

CoM 693 4
ByNyNA +ST 4P 4CL oK {N4G)
CUL 5

sec 91%

=
=
-
-—
~NZ
(==Y J
2

sNA MG, AL CL.K CR,MN,FE NI,CU, ZN,GA,
'R éR NB. 5 ﬁ ﬁ “1d 60'53 TE+. és Ba LA, cE,br,"

B.SR
"HE. in PT.AULHG ., TL PB N, é

o
< TT)e
. - 2
DJE"!';

-5 oo

Hw B

o o
S <
-

n o~ Zor

I~ E~Jo e
F“" -  Snm

CU(N G)

BUF
MG AL,SI CAyMNLFEsNI AS AU{ N,G)
DUF 72B
SI.CA,LFE {N,G)
DUF 75
DUFN%.MG,AL.SI,S,K,CA,TI,FE,CU(N.G)
6
HeCoyNNAJMGLAL ST 4S54CLyK4CA+TILFE,CO,NI (N,G)
ELISs 7&A
REV{G+GY & (N,G)
F1IS 76B
¢,0,51,AL,S,CA,FE(N,G)
ELX 69A «%
. MG gI,AL 9S54 CAyCR\MNLFE,ASy,SR4,BA,GD,HG,AUPB{N,G)
E

MS SI AL,S4CA,FE,NI,CU,AG,AUHG {N,G)

S pein pin & @
DEZTOparw

i

ELK 72

ELKMg SI AL ,S,CA,CRyMN,FE,AS5,SR,BA,GD,HG,AU,PB {N,G)
TI CR MN,FE,CO,4NI (N,G)
14N(N G)

EVA 7&

H%D,AL.SI.FE(N.G)

FAN 71 *
NAJAL 4ST 4K 4CA,TL4MN,FE,NI W (N,G)
FAN 73
MNGFE,CO4NT4CU (N,G)
FAN 74
MN oFECO,CU,NI (N,G)
FAN 75A
MN 4 FE 4CO4CU,NT (N,G)
FAN 75B .
NA ST AL 4K 4CA,TI JMN,FE,CO,NI,CU,W (N,G)
FLE 72
6LI, 108 (N,G)
GAM g8 %
{N.+G)
GAM 72 %
AG ,AU,PT,PD (N,G)
GAR g7

ISB(N.G)
GAR 38 *
IHL10BsSM,GD4DY,LER {N,G)
GIA 74

CA {N,G}
LA 7&
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B,NA,CD(N,G)
GRE 61 x
ALSI,CAMNLFE{N,G)
GRE 63A =

(N4G)
GRE 638 *

HeNAyMGyAL ST 4S54K4FE,CN4NI,GD,5M (N,G)
GRE 64 *
GREB,CB s SMyEUL,GD 4 DY 4HF {N,G)

NA AL SI+KsCATLyMN,FE(N,G)
GRE 71

(N G)
GRE 75

NALAL ST 4K,CA,TI,FE,CU,¥ (N,G)
HAI 76

{N+G)
HAN 72 =%

CD HG (N,+G)
HEN 71

Ec?h s% +C0,4CU,SE,AG,CD,IN,I,LA,PR,ND,SM,EU,GD,TB,DY,HO,ER,TM,YB,LU,
HEN *

¢N G)
HENgE%(G N} 310B (N4A) : (N,G)
HEleelo; I'N(N G; F

r 14

ngvzév CR, MN r; CQ,NI,CU,AG,AUHG(N,G)
HEU 7&A' [ r LN 2 » r f 4 [ [ 4 f

TI.CO,NI MO(N,G)
HEU 768
HEU:%§§123.:T,::;:Eéiu,ui,cu,zw,AG,AU(N,G)
HIG 70 » = ' ’

*
MNLFE(N,G)
75
FE {N,G)
iSE 86 *
10B (N ,+G)
H 75
73 %
ALoST,CA,TI,FE,CU, AU (N, G)
CL,K TIyCRyMN,FELCO4NI,CU4AS,,SEAG,HG (N,G)
CL KyTI,CR4MN,FE,COyNI,CU,AS,SE+AG,HG (N,G)
13?(N G)
RLU(CP BS) & (N,G) & {G,G)
KAZ 71
THY(N,G)
KAZ 73
NsN.G)
KEL 72
NA,P,K,CU,ZN,AS,BR(N,G)
KRU 71 %
REU(N.G)
KRU 72
Ly sr,s CA,TI ,CR,MN ,FE,NI,CU (N,G)
183(N G)
 10B4CL 1 CO4CD,y SMHG (N, G)
185(N G)
LJU 7g
SGEE (N4G)

LOM A
LOM ﬁéIN GDyHU4I4TM4CE4SE, DY 4SC4ER,CO4HGySMyB,CL ,CD,ND{(N,G)
6

KUS
LJ



48

B,CD {N,G)
LUSHﬁgL*FE(N G)
Ut 76

REU(N G)
MAN
SI Fb(N G)
MAN
Hy D NA MG4,AL,.51,CA,TI,FE (N,G)

MAR ﬁ
G) i (Py®)
HARISS 1 O(N.G)
6
MAR
12C lbﬂ(N G)
MAR €5
12C IGG(N G)
MAR 66
12C IGO(N G)
MAR
120 IGG(N G)

igc 160 (N,G)
3135 160 (N,G)
G

R 76¢ !

S{N,G)
MCL

5
CD{N,G)
MIC 48

U(N,G)
MIC_g9
235U, 239PU (N, G)
MOR 68 8 (N, G)
Mox 72° '
HySI4FE,NI,CU {N,G)
X 75
{N,G)
MUS 78
CL IN,G)
R NI (N,G}
Es?é G' ’
TS L
REV (P4G) 5 REV (N,G)
18, 35CL., 40CA, IIP(N,G)
10B(N,G)
CnéSI LH,CL(N,G)

%D +PB(N,G)

c%?x ¥S4CL,CA,TL,FE,PB (N ,6)

Mgiac +AU (N,G)

REVIG N) 3 REV(N,G) : 9BE{G,N)
ALOSI :FE(N,G)

E 71A

ERE%ECP +BS) ; REV(P,G) ; REV(N,G)
24MG , 27AL 2881 ,56FF (N,G}

UlSB 113CL (N, G)

S (N,G)

REV(D,P) 3 REV(D,N)



49

”5? ' NyAL s ST 4 S4CL WKy TIHFE(N,G)
HaC, S(N G)

REE &7
H G SI +FE (N4G)

REE 51 * _

H.g +HG4SI4CL,FE(N,G)
ISC IGH(N G)

RHO S
1 C IGD(N G}

RHO

S FE NI CU {N,G)

RHO

(N,
SAN 74A

AL+SI FELCU({N,G)
SAN ?48

AL SI FE4CU {N,G)
SCH 1

a, MG AL SILFE{N,G)
SCH ﬁZA

{N.G)
SCH 2B *
(N,G)
sco 7%
H'NG,AL, SIySsCL,CA (N,G)
SEI 758
SIgCR yFEsCULNI oW (N,G)
5631.AL.MG.CL,K,CA,MN,FE,BR,AU(N,G)

AG,TL {N,G)
&

SEN

SEN 71A
LI BE,B,N,F,NA,MGsALySI, Py SsCL Ky CA V,CR,MN PEE/CO NI CU 7
GE,AS,SE,BRIRBySR Y 2Ry NB MO 4 R o RH 85 A Lady IN) SN Su,TE. és é t
CE,PRyND.SMIEU.GD. TR, DY ,Hé Eﬁ TH Yé LG, u% A JRE,OSIEIR.PT, A é
TLin, &)

SEN 718 %

FEoNI (N,G)

SEN 71C

HaLlTyCosNy ZRyBEACE,0S,MG ) NB AL \RU, MO TA,PDyGE,PT, TB,NA W ,RE, FE,CR,
Ncgéni,v T, MR RO, R, CO TR CL DY, 5h,ch, GhON G )
THY (N, G)

SEN 74
NA MG 4AL ST ,CA,CR, FE (N, G)

SEN 78A

H;BBC +NA,SI,S4MN,FE (N,G)

SEN
CL JMN,FE,NI,CU (N,G)
SHT 73
PDLAG,PT,AU (NyG) ; THY (N, G)
SOH 73
(N,G)
SPE(§39,
SPE 75
MN,FE,CO,NI,CU(N,G)
STE 67A *
12C(N4G)
STEiSE NTG)
]
STEH7§gc ST 45 (N,G)
L ] ] , ] [ ]
STE 75



TAY
TAY
TAY

A %
TI(N,G) ; THY (N,G)
*

*
NéN) : (N,G)
H;lEC,AL +ST.CALFE (N,G)
%C S5I,CA(N,G)
SI.CA {N,G)
1
HaC o581 {N4G)
%1 %

o 4400

G)

U,PU(N,G
1 %6 ( )

REV&N ¢GIIREV(N,N)

WHI

10B(N,6)
WIG 69

ST 4CL AU (N4G)

WIG N oa s

Ml CU A TT yCRyNI oFE,CQO AU {N,G)
WIG 70B *

MN (N ,G)
WIG 70C

(N,G)
VIG 70D

B,CL sMN,FE (N,G)
WIG 71A

H NA,CL FE (N,G)
WIG 71B

FE.MN{N,G)
WIG 72 *

SI+CL 4FE,MN (N,G)

WiG
WIL

75
CL MN4FE4NI,CU(N,G)
66 *
REV(HE BS} & {(N,G)

Wil 75

WUE

o)

N,G
uuz‘vé

WYL

HYL(

YAG

MN,FE,NI(N,G)
68 %

G
69 *
7547
IOBEIISCB(N.G)

YAG 75

B+CD {N,G)

YAK 66

ZAG

C%CR.FEoNI(N;G)
4
FE(N,G)

50



S1

TABLE 7

INDEX OF NEUTRON-NEUTRON REACTION PUBLICATIONS






53

+ (N.N) REACTIONS

AND 51 =
IN(N,N)
A 57

ISB(N,N)
3

ISB(N.N)
8

1§B (NoN)

BRA

(ﬁ N; {N,G)
TAY 51 @ :
TAZHF , IN,MN, CO,AG, AU, RH ,CD, DY ,EU, GD, HF(N,N)

(N.N)
EI_76
REV(N,G)};REV(N,N)






55

TABLE 8

INDEX OF GAMMA-RAY-INDUCED REACTION PUBLICATIONS







57
« (G,N) RFACTIONS
BE(G4N)
6%,

*
REV (N,A) & (N,G) & (A,N} ; 6LI,10B(N,A)} ; 2D,9BE(G,N) ; BE,B,F
180( A 4N) !

988 (& N) : S6FE(N,G
BER(EGN)'(N é OOFE (N, 6)
R 72 )
3guk$P,Bsy & (CP,CP) & (CP,G) & (CP,N) & (N,CP) & (N,G) & (G,G) &
L ]

74 ,
ﬁEU (CP,BS) & (CP,CP) & {CP.G) & {CP4N) & (N,CP) & (N,G) & (G,G) & (G,



58

9BE (G ,N)

N 73

EQBE(G NI 10B(N,A)(N,G)
QgE(G W+N)

2D{ G4 N)

*
R%g(G,N) 1 2HL9BE {G4N)

2D 13C(G NY
MAZ 5
2D 13C(G N)
MAZ ﬁ&
2H.9BE {G,4N)
MEZ 61 *
9BE (G+N)
L 39 *
9 EIG,N)

RgggG.N) ; REV(N,G) ; 9BE(G,N)
REV Cg,BS) s REV(P,G) 3 REV(N,G) ; REV(D,P) ;3 REV(D,N) ; 2D(G,N)

4
9BE (G 4N)
9BE (G, N}
+ (G4G) REACTIONS

IR 72
REVACP,BS) & (CP4CP} & (CP,G) & (CP,N} & (N,CP} & {(N,G}Y & {G,G) &

R 7
RE&(CP,BS) & (CPL,CP) & (CP,G) & (CP,N) & (NLP) & (N,G) & (G,G) & (G,



59

IR 7€
REU%CP CPYS(CP, G)&(CP,N)E(N,CPIE(N,G)E(G,G)

CHR G,G) & (N,G)
EIS 76&
REV(G,G)5(N,G)
GRE 351 cu(G,G)
6 5
Kat71 48

REU CP BS) & (N &
- KOD ( ) & (NeG)Y & (G,4G)

S0W %ﬁé 65CUCG,G)
é

sow®718°°° v
60NI 4 65CU (G, G)

0V tad 65CU (G,G) ; THY (G, G

sowSINLs 2G) 3 {G,4G)
TI,NI,CU,AS(G,G)

sow 75

GONI ,65CU(G,G
SGW 78 65CU( )

UG,s
SDHé?ﬁ ( )

60NI,65CU(G,G
S0W 76B » 65CU( )

60NI.65CU(GoG)
SUA 75
PB(G,G)
VAR 76A
TR;g(HE,BS) & (N,G) & (G,G)
REV(G,G):CU,NI(G,G)
YUL 65 ) (
12C, 160(G,G)

+ {G,P) REACTIONS

* {G,D} REACTIONS






61

TABLE 9

BIBLIOGRAPHY







63

- L]

w o v

— in [ &) [

- . [ Ll —

Lifa ar } = = [

O - — oxr b

i | - pav e} L

& L 1T - oo

> W [ <

(1 bt b, 0 = L ZAa

x o= s 2o

[Fp] 00} O e - O =D

[y o] xto L W oL

= -a F o * D

el T Lo D = Do

oo LI o < <« o<

alp] o] [ E - T

D0 = LIS T T

=0 D b= * & 0

ot fd ——U7 e LR - B b

o oo O L m

ZWN o wm = U

Ot S N L] o DM

- mu L r v ol

= e T [ 1

* < - 0 Dot D

- 20 Lieg ot oEm

' bl 2, >z = . w2 =

5] [cod k- o s o g O
- [Tput T O wo DT

e8] oLl E2ZW0 2L WV (D

e - —f 2 e Z T DO =

<< NLIT [l 1 2 B o TS (] | SV

= o Py Q&=im m Gl A

ld R - h X S ZODay W

= . 00 Z3 il O DL etk

ju a8 e <L Ll ™) O] O b b bt o

< b= ) bk L] T ™ LA OUle

- > Mlee OO " s st

Lab-a Ll oer oll IR P17

-~ oo = ET W (JF T

[ s [ Ja B o oz L bl —A T -l

TN fas g R e TR o= [ T

N0 U Ton U L - OZ U ool Ooe
o e > = LI MUY e T SN el

buvw 13 S u LY W DIV « OO0

ek lia e 20 2D L) NPT
2 MNZ ~ LIMZ T =DRZEE

200w [ ZooL Y oW &2

jont o T ERd W0 T M X s

X Edes [N ] 0 MU A =™ e
ML~ L ZS MTMA e O 2O

AT - u-ata e E o wreL-d *D wil (L LI

L] Wikt % sLII<0NT sl )EnNZ

|4 LY 35} 20 WO = w DTS D0

-3 - bt e hgte b L ol s Jom LW o b TR 1

k. EOCD X D Qe X

[ARRE T ) CEW W eI s LIV

nxE [ atun Y FE | NNV ) wZ el

LD~ D™ EOM I E D Pebml]

<= ¢ MU < ARE w U

o b= O>Om T . ¥ 2 w ool ey
s e) - o) LI =y s of a W 45} MO Z e T
LD b=l DO aCn - LOOODooL]<<
#oeDNTZ w0 # e L) LS Ao M [ VL)
[ e e e o S bue 1T oy o = TR I T OO R POE 5 T 1o oY O
NG IO I0. 00 2 O ) (L] Tl 5000
WS o MDD ESLINOZND Z -0 e ZNOD
TROD CMRT O ZE0] O
Ll 13} o8] %)
jsn} sl _*© [as]
A ....n A A

-

]

i9p] ~~

- = =
- £ - w o
. o < . = o
[s = - St o] et =4
- [T 93] | wn
ir | [ v r = o (9
-~ faa] L2 B ] - Ly = o
e [ o < |48} o o,n
~ n~at w2 |l ] = ot foort mm
. . [ - ) » ' o O3 ot
— W o M o od [= ] — e ~
an] = [ m | 75 B — L
o 0 R (o S 75 1 4] - o [arT- o [y ud
- ol &} - G - < [l = [ p}
o = L - b [= 4 - T M m2Z
— - X O -3 ~ L ] lal™] —
=T + < on Qw (1] = - [
» - - = U [ ] = o)
[=] - 0 == O . < = QN oV . oy
~ - = Z T - 1) . ‘3 et 0 D
= Zz 3 LT 4 el 2 W — —~2L
T o - Lo o 124 oz
- x - Byt <0 o) e o v B L]
e I o T, vt e [ LI 2, W oLl o Y
-~ L e OOl [« 40N X i 200
o. T o Y L3 c W e o B T
[ L < NN X ponlts I < = [S=]
[ - =] = A | D= v b L iz = ey
~— N - Lo, S o E v oo [ Froer LY
2 I o L L o~ e ey D B
Re) - Z LOZ2Z W= E W W ) % et
—l Uy e WY O bt b “0 ~ [ Oz
. < = LD » e =2 =4 i ol L
[} = - [Z D)t eed T Ll oW et e (8] s 4
N [n A ot 2 et O k™ & == 71’ Pl Tad
ol T = ] W O e 0D T YTl
o m W I e Xk » AL P~ = EOQ -~
— = 0 w2 D en el RO L = L o, e
[#a] [ Lo ) /ORI PZT M. L ¢ A W =z IERE .
[ DO 0N - E0 e Wz T U Voo,
» oL W W0 o] T B TR D co~
Ll ZMm= MO TOC Gl fad o & e
u of Lifmt  »™ ) «ZT e~ & sm o =t =] o
Yt T N ety o =t} * M=o [T N O » [ laat ol
j2e] Omiy M LIODAMK.,, U ) e [ g £72 L~ o
= L TN 5 s Z0 ezl OO0 v =G -t L wd -
. =NO, Z D Ot Wl L) T prvan. wzon
< Lhaat- ol =4 5 BE S L] o322 U7 - . bt~ Juet L] -
[ b e s =L Frt T oLl PO, 1= S - * b= P DO
[ - on SECAQV afie ML WM =0 QT =mboow™
o mMEZ SOOI DI & MM OD W) fi 0 T Lol 1= Fou]
Lo DEQ W OFZkY » LI O 2l N LA = CAZTIIY
~ Ly WD S0 el TLINXO, o O 3 el e
wn LI~ o™~ % * LT T~ <CEOO DEZZ W TE e
» = QLI WZem g, DD v 3 T LIIIID ML
L] DWW WD s LI N WD sZMT0 T iS00 =g, N
4a] (K E~) » ¥ oM=L L S (Y B I =M

L0 e #Tdre sUID) F D E o~ w9 re SO bl ™

o LN SZ2L . mZ Iy a2 O OO0 O 0l
UYL et QOENL sl AL] VX & M= 2. D [T
L DB bt % LafrZ & DUl kD WORL » s~
™ ey »ALEDO #e e Db WO LI D
Sl o dbetEeedde QO D) M e 20T Lt e
L0 IOA A DD ] e T IR 0 il ) W L 0 S
MO ELNONA M COLZ TR WEOD I 120N st il
LR O T~ ST, CTE N2~ T iU Tobo. .
8] 48] - 2 ot -l ot
s

<

AL,
»G)

jan} = = 4] (&) o)
Aﬁ A nH nn Aﬂ AH



64

v ’ = V4] =
4 4] = . =z =
= —t [ (] L o = o] [}
[=] o, Lo o] - . L] [} - =
) w hd b4 =) o - [72] [ o -4
Gl e - «< L . X v w » 3 = e
/I [ = [ao 0o = v b 24 0 < o0 o
- < ] . bR = Q . [ =T o Q wA ’ e ) e
< < [ = w . w e Ei (A d ™ o ] 0w [+ ]
[ T 0n 4 -4 L /R . ] . X Lz Z D b L
= W - O Z W i om o) 2 ] x P T i a1 w =z
<T (&) O o 0O b - " ol a2 0 w08 e [ 3] ot o
[o S o ] ) ¥ - w2z L > N b~ g (7 >0 - =] L&
. == b= . D » <L M| W Wy < =) [ = -4 »
LI 4 2] e i 70 . | o v - | (&) 2] = - -t o 7}
8] < tn = -] A = -4 ok 255 - <l W < -
c wv . ﬂ « T < E a€ O f jertuel® ] =] = >0, o4 v wd <
tn 2 - > e Y oo [<s] U o o 78} ] L - b =) [
* s Z -~ O = - o L= o « ¥ - o o 0®
[TpT ot f = =z T L1 m . FNEM oo = w =D W o = Ll
o o . ] - A, o n = W W = = s X LI et L4 < L
e Tan el L300 =] < L L = 4 St O 00 O har T ] =t = g <
i D UL B < L T 0 el jom | [4- 1 B - . D b ] = awn =
ol - - b o x 0 [ DS 1< - < W < L) vt (L] ol o
~Chi 5 ] [ fa R - 4 (7 B [+ e - "L, = Il = e et 24
Vol < E - WaeeD b el [4%] Ol & 3 b < K Ll ol oL [£5 10
55 TNV 4 {| Q<™ 1 =Z ol Juun Z b . «Z X o+ O o oL o o ) b ol o0
o =T o - EZEO D | edand ool LI =9 ZITHED = b (=W« A o = e
mml < buC = ¢ L [ P . X ] LNA, = = U0} - o D (79 ¢ L 1= L
-y _) - 2 4 = Myt =~ D [ =LPNZ X = o [J o =AW x m
W ¢ Fdee ® =Lyt - O M= sIN W > m >0 A o o a0t =1
7815 b f [l D> D= ZN ~ E [T g mAE & D b . et et b L= LS 10%] b Y-1s,]
L= . 2 O M C—m o Q WD € - a 2 Qo o« - Lot = | el =i
<ty D eE e N ~ [» 4 eZOC) E < » O wetl = i~ |23
| 19—g ) o LG e« 2 72 T | oDOMm 2] N » = = O = 2= 0 [ A iy
O i P o wEhke =L 0 ¥ <L, W = Lo 0] Ohaid ¢ = < P T2 b 2] e el COE,
pus}- 3 o Qs ¥ X oDU < " T = (4] e = = o, w0 oo
v owm - Lz X O o 2 bk s} b DEAe = o« 2 o W e L [om] o] [ )4
[7a] 8] = ¥ o (S 1N 1.3 . 0 | zonnz = W e I Ot X | =] o DLl SO
17N S ] < | - 0 = b LI o = T I o F A e - 5 - rx W sAULT D
G prfurls s Aa L] ant N Q = XN « DO [ et O =] — w0y R0
Lo |OEQU 2 =Ll . W - - WO D= RO . Z » s e MEQ~ 2 =
[JeeTs A Tk s > L] o K| «€ L. X ol Z gl (O D Zoe (1.} - a, YL [~ o L]
EOD Ll - ¢ M L-Itd o W W D U e & ) » <D WD < s Q] eSLZW W]
won N D -y [T I - T <T y a2 T i | St L b - 03 el bt A I
o o e, F e e 5 o safal =20 -l =m0ty At e | %] - ot Qi e XM
[Bpl=t ENl.D > = Ll == O W <~ wf) & LR v T TN [T+ N ) il Ty A w [
Lot LRl A5 B ae B ] [Zp )24 iy ) et ZOUKLY w2l SO <0 = w0y WA A
(=N Ll o - L3 . ~ O O o0 » LAk ZM0Xe = @ Ll amb TR ow o [
= O A D TR 2R onwy ¥ AOZ ] DU T T~ I ¢ ™ =0 ™ ATesZ LAZO
Lokl S>NALY DE g bk T el whZ om st - o -l < LD Ml OO e =T LT JAET IR
[T~ O OI=Z . X « D0 WhEe = (] LILAED e« =+ 30 LAND O WZ <L ~ PADL <Crlildd= £ O
Vil = OXQ J DN IO flvrde B D e ZORZN EED] AdMEww 850 Ow - A LDeZi™ DZ
ot Yl s N[ ] L -y O D d e = T L3t WD« DE T weif L |2 —— R E [ E )
e L ZIOW - ;L] bl 0BT WD Zor v 2O OOV O W W e AW shaeihdel S| o
ALtk o WXL Ll ORQZ0 QOWm s s Joee B o A wial N S IZM MlinZ mZ e Ol ot @ ey
D O i D Tlet™ T e} " 4 E S - 0 o s SNLIO™ e L) w e e el el
= own W [S]3) - 9Ol [~ wtIE N = TAD wOEk.] Tl I XXl id &0 o o I ™ mth i e
Owdda (D™ sgllineg MO o Z DD Lk an " i) - 1-4 = (D2 L% -] g, --D o i m sl @M L
L LZ e TELDE [ o el 14 o TINE 0w =) & Zhrl) & ST N o KO0 w0 Elfy » EOTW » XOZ
0 YO, T bl et « 2T Binl] et Ll O LW D2 SN e WE=OOL Ll O 0 Lk ] bl Q1o =
AN 0 U0 O™ COMNIE € DG s ezh A0K Z NS SOOI QDX QY Bl Qb X QhLW
QL e ) WMETZ MECW * ¥Jd Z e ZN0 s OPZE - O LI & ZaZulww 2w ZL DiZ™ 2000 ZXiw
N0 WM QOO # R o TG COTCO, e g D0 COZW € 1 D o IO | LD R O0O& CT
= ellrke & e [Of * o | WOCW VZEMNONROA W U0 LR e B e e OO FXMW I DL M AT MM D
O COTTELL DA OE WM CHRNC A 00 WD WINOITOE D IS ORI D *OLIOMF wLE NI sOLIEL) LT
OO UMD 00k O ] LIN M OLI T 0e #2300 3 T hdd P 2 00 S i OO M N T b= I A e D P B R D0 2 DN IO
L EGI~ e ECEm R SO T CANAL T SO CALLID T D SCDNL T
x [ <C < < *2] - 48] Ll Ld Fad al [ad
oo ot £ % » ~ ¥ o -1 - .| -3 -l
<< < < < <t -4 < < < << < -4 L -



65

LY
L) - N
JU. R =) ’ [T o} 0l
[no « /2T ™~ - e T
=) by F= oW o2} « S
. = << bw +~d - w %] | Fod
I e < o= W . ’ Coe 2 - L *) jun ]
= [ 8-S an S | I Ww &l L - - o &) L U
o o O < - €T m O m et b} -4 o
d - = F =z pune o - = - = D S A ...
e i = X 2 S 4+ 4 Zz W << A <« W
< = ¢ < 0 I La et = [ o - n =
O <A o o ow - - e o > 2 E O
o e > . E Xo = = o | = B o
—d o ]98] B o eiful) 0 - -t [ s} o w -
- w k. a o S _—~ o a = tn U} €
T WL © x © whZ X £ Wy -~ < < L © J
] L7y o w0 L T W W = D= Tp] w3 foe JENE o SRS T P
k- w0 D [+ - -0 [52] - hZ O e v = (=) L I -« 4
<L Ll =~ [T It < O -2 o Y08 {2} = D Ll
=2 = b > LIl m o~ 0O - = e z Mmoo -
[ oo = b [ L J N | [7%] =) Syt an ] o =B < T - B ]
e LI 0 o = <X el 3 = m o i 0] bt W N < O
b o 488 - 20D =2 O -z Ll | o = 2 ol O
(SR R b= < < Q2 Zz = <O <= 8] 43} ~ Q W <
o3} o B . | =z O e * [~ ] = == < [4-3 @ U AW
= —b= L] A -] [ wp-= PP | - 0 o =L d Fo ) e =z
o ] v xr o« Ll = 9 o [ b [ 75 PN [~ -1 -~ Lol * L] <
i LM 15l i - = D - el et o < n 2 /A o
- - -~ o~ | TODER - 34 >0 [« - b LI < ] - o
) o L hml = Q a2 Rl [ 5 B Q - < - [ I L
&) =30z (g 7 I ] o [IE<T [ - Tk~ <X =8} O wW O < [ =T 16 b
d ] o)) < M . SR [ 73 b bl - % | Lz -1 QO & Z W FD
- [T a9 L 23] - L1577 | = < <0 [ n 0 e~ o (=T -~1 0]
«) o ~ . E W0 et w0 [F3] bt =l B el o (2 wu £33 e b O~
w o g BN 43| < = o) ol » T i m ~ e . = & = 7 oA D o<
= DA o = - 1 m o X Tk ot e L O n= Y = — O O = e s o TA
- = 8 D - @ T - o e il ey O i <L, o fop 140 = O 0 o Qe
d e 175 BNe i t [ = & 2TIELND 0 ol - n wu Dl oo 0O - o E™ w00
L1 wa o o |15 8] r Ll L2~ L0 =t - L (=1 ] o n - oD e
Z e~ QL o I = M el . ] e et < o) Jon T | —tid - et N Lo I LY T ST T. o B . o
=2 = .- w = sl » Ly - Tl 1 - -0 <t <l o —Z 0 Obwi L) afau]
€ L 0 - Jund s} B D e F AT N IRy ) — z< =T e [up T W ~ = Wos =0 L0
n ™ =) o 07 bt M- W TDROT e~ Lo S <m Lo i3 o el o] w B 0 Q0 OOLYD
&) s Z Diawv O M M O N2 L 0o O jast} e L] ZLY N~AD2
WO D ™ D 0 R 0Z N e L T Le i 13142 B h -t e~ < A ONQme - O
Ll Wil et 7 e ey Tomlfl = u 4} wZ0Ye o= = ol ] oo - = o =% ek BT e | - A |
I - OF &= m DJ< .=t w2 Db SLILT ew =2 . w L] e 25 B o m_\ LQV=XEZ MOo0D
- oo -4 v Ll MLl Lo LIS af L) = g UIDm I me L+ 75 Q =B A Al w0\ el O
T A0 O Z o= sNm 2ZE OWZ oS00, 2] bt = (] N e~ wall} @ Wl ~ WO e * =,
[ 1% N ke O T D lvdt | (NEN LIOoro - 43140} i F LR =20 o) —X * DO & Ve
0 oLl » - 0 [&-hpgen| O ) DN L Lo L] = =t - o UL » ~ ) et b= T A0 LR [
WL =zw MDD <A, DN I (54175 | ot o0 (=TT Y el w2 W e=aDN i)
™ OE ) o= -0 Em ZZZx o Ll - ol [4%] b [y Watnn, WO o DO Ze [ el -
U W w00 W NOW L L A TS L) Ned O U X2 el et 0] GEQa=™ M =+ s O
W LT Ty L ad ] Ea NZ U IEEm L1 - = o< WO <« o B0 et O 8 ¢ Reee 22 o
e MM ™ eID T o Wl re 3w aZE 2 ] ) =nEN WA DN N el D [- 4«9 T
=00 *r T~ Y OLEX L X Db oLl deg ™~ o e 44 E 0N Ued v EQed ™ DO o X IO
DD (KEl @ * o T 20 O™ o0 LU= w~OL, L X bl et 534 amL CLLDZC WL W
= el ™ [= LI e 0 M) e B ey et [ ] DT e ) WQLIZ eo LDl ee o D trr QD » MUIZ -
bad EXTE (o bed e O s4¥yn gx NS X (Gh=2Z e own T = F wIn et <)< w3 L& DT - R e -
Bl L) WA N o D ee=lT el AL Do oYz ™™ sLIED HliNem OO T OGS ™ A= AT
LR Bl WAt =00 s« ST W} DZ ket OLOCZ T T e D 0 O =200, UTZO0C OXNDCD LDCmOn,
LI ZOEZlun, L2ZqLl otn O\ wOIldil) e ® e SOLIL W W) w AW & R - Wit o a0 % WK -
ML & 1Dk M FCSTWIT R tom =~ w F PEFQOO. #u) DEZE DM IO $ D0, % I D) S, DA AR IS
W20 X IZMO> P> <o) Sl L0 e ™ e D e TLd e | DML g™ LT = MO~ DI OB h) oGl WL 08N
Be »TLILMIE R st D ed, Jl T 030 U2 0 T 0 vk L e €L 2 (O W £33 52 lDIDADBS.D.EnuaaSEC.Lﬂ?SACAUBSVTSNaSRM jam ]
2 EUNS A ADZLIN IS LIIN 32 UM JERDOCOETOLNONECDRUErSZ 00T QU E T OOEZ=~LIO VELRLIMBOE D=0
T tlie LA, Ol TOMZE Tl U AL e T EE s CEEN XA E=dfrd LI e LT LEMEC LI et
[4%] - -l I — e - %0} [42] 4r] [ep ) 0
—d ] — o x = x x = = x= =
< <L <t <L < < -1 < < < < T



66

. L3

= L - Lo =z . -
— =) o - [ o o
(- <3 - s} (L] Y A - . (T}
= k. oL L[] - — =z - - - —
o < 48] b < o L) - o [=4
= o * Lun - . N o, D= > 1 .
vy &) (& - I « [ ] b s D - = i .
- et o ] | 41] & E [ 5] m b ] - W W o o
b = = x = = - L2 T - 0 -+ -
59 = o B s | 75 -] < 0y = Z © v om ~ <
-t =z 1% M m (4] o3 - 3w o B - 2
3 <€ jun} t x = 1 0 d b 4] 4 - [N
- (=T -+ e B [ 98] =T o - » b -
= = [ 75 B o o 4l fus IS & BN [ -t 2 224 4] o
fa} 9 o . < o o 1) = o< < W L oo ]
th o -t Ly [J - » =20 & L] - [ 5 4 4 o -
- - - 0 . Q) ) ] L - -3 4 L = - i
> = < mom . 2 [« 9 =9 5] - 0N < -] a.
v o = o BN o0 m Qe ] [72] - xr M St = 4 < .
—t [+ = - O - == 0 o« - bo B 1} w = -
o= o LJ Ll G 72 =4 i - =0 x W = h a X /M jo3) -
[ bt /5] [» A& ] L e L] (il ¢ L L - » = (]
fron) ) faa] L Y| - Z 1 < O™ o O o~ 0] -4 * <
ol () ] » [/ = =] W ZD =~ D ~~ T = 2 Q =]
s a 0 et t2 ™ < D 5 ZE ke -t L om LR <
. ] = = W & 28] = [T 819 - ™~ [« - -4
o o o : « O Q 4 [FA I ¥ e - Wlaw o L - o] a u ol w0 .
L3 - ) -V & ] fad D [ ) L] Oxmb. & O A i x & x d .
7% Ll @ . a4 =~ » 3 L] T ~h = ~ () - e ! N =
B O m W b B —t |50 LI )] N . - LU - o =2 A [FS I 1)} [ &) Dt b
E N = - T o =2 [~ T fan] ~_~ - 7] Ll i = B I B = R =] Sl - - v
[ o w e X N o) - [ O o T o Ll S R o | = £ Ui . < Gl
O o~ L X <L L o Wl = O - Ak o oo b= Dricl < f W <t - [ = = =4
<< . < a = [ x w3 0o X< o ¥ — [ 194 L~ B . | Y. - - poss
- - -t < O o - n B oD - = - CE>h, = > = [15) ow b3 [} <
- e - Z @ 2 g v 2 L) femd ] - Dvr & 2 O = L = ] [+ 4 =
. T + O « [ O o= L1 O oxed = = N0 L. Ll N w oo R 7417V < 15 -
@ ON = shf~ O m E [de m oo Dmo N W D=0 DY = . | = ¢4} [ Ll
Lo} - Dl x=wn [T - = e G M A LT - [&] N D= = = 2
i I e ] v o o) e = L = . L~ U Yo S ST, T S L o T = - [ SO T e oo - w
= o ol < L) SIND e [ o =0 0 Uy esy U oD o = 3Z O L (3! &) a Oa o Mo, &
- 2 = ' D ez o B~ 0 LI R Z O E NMNZOQX Elel : = et L3 m ™ X
L o2 L m < Oy = - oo 45 fra xr MNEL =t e o« MZmiiDrd LIM) e [ =] 2] » U e
8 i D e Lo ] - M PO O e n Za LYo Oy = L R - 1ot KL ot T [ 2 /%] < L8 M0 8
W e Fes -l = DW= o W O il Ll (47 Bl L= Tl - oy ¢ N L | & 7¥ ] LIV o L 75
L0 b L2 O -y 2z Lar L L] &2 2 vl < e ) Ll <> 7 Oha LN <« L = Wt s (AD s E
QNN [ =R L] — T e P L L O E QZ O UMD « =« 5 - = W CZ o v ZE D
L0 L Lo - o =2 Zz ma. e, T afn k) LI - I - -4 Wl = = =9 . & D i O ]
* 00 [ b [Loz] o LD .- Lo < b, LIY o« - W 2V L EEXLIEW AR ™ (] il (e~ 0 U, =
[ o S | 0=z * T - o  Jun L i <L 003 O Bt D ol O «D + F AOZ 8T ] . S0, <O~ 0
*"x 0. Ll 128 N~ Q. - m = el (LI N W )y DET T A Db wy ZONOL s -
o Lo s of W o s e el b o v st ey X U D O e e L O . O < = 4] »N03 .
Ll en |70 . il 5 QO™ D bl AR +E WE e D e e . 5 Ohluxa On¥E=0 Mm
oM. oo 20 ™ * Ul s () [y ] Pl wl] e EQXE™ UM<, v ~m w LI .-
20 z 30 A |72 == W}, N I o= [0 [ O Ihiee LIT MT ¥ LIOFWO WE O o= N e ST e D
<, b= Lo a9 JA5 B Yo VIR S0 UL UL [ Y= Ry [ 75 PP ) ) LB 1 MO EL @ EDWE » < o0 O L <hNZ e 2 L e, D
or, ez o el W DX DOTline O =) SOl 00 WO W sLZ-XE S -] ] LNt > w LU
130 T TEZM » <CQZ2T 2O et <CLIFLO o T L™ ¢ Elly DO ™ o Ll=—tn < L 3om D
[sal Sl =] X0 e b DL o P ed 0D =l Qb X e D Db O *Thid=D =k o o Ergm o~ RAECr & o
*TT= =T L2 L3R Jaelvl LA L s fuel =) -0 w2 ~TOODTIM O o 12 - [ &) WEZa<we - Nz ,a0 ~
[P o P T W o B O 1O [ L] HOLZ™ 8 T - Rt sl] ) exdld Ot oNfall, o] oLl il L L, .
Do [« VI L I oY W 4. T s D00 OZNZS O D) O] g O-NLD » DFRZOO.0 O 0 [AZJD w D2ZOoa~ O

* o L. ¥ ey S wNZe Z S Wi o® WOD7ET 0% Wl 0 wlu} uli] SIINE =D W oy € i (7 Y] WAL 0, W T <L ™ #

L,

O SERD AR =T JAERO 3 i ADMA JUUDE~ Q0 d ) e DO g DO ~ tHgZN0ODO0 SEQ D
Ol =YL 0L ™MLITE EOL 0 O O ST D et el IO OO CIYT] QW iea L] g L2 e s IO L LIO U2 4 2 =L b LIt O 0
OO RN CADTHNA LD «ONDSUCZONZOV0ZONZ2ZUMNODRN0=N wJLIWE s=-NDVED ~NOQNNDWY >0NNELDE +N0
CE «NDWYOE LWORE +{IDeRQUENTWNIOEOea-DIOE 1« DNOEXCEENE O d=OnED WK M EUL e bAdN 2D fsQLIE

AJUSlSAIuRI Ll ) L O 2 AJ.HDISAP ch, TNOFLION CZENTS Lo ASHHDRSAGJSF <

w0 52} w 0w w0 122} w L w 0N w
= = = x = x X x = = = = = x
< < < << o < < << < < < -4 <L -



67

[9 - v -
D 443 ! = e o
e fm] L - o m w
(] 4 e 1% ] [ - -
b b - - > m = ol Ll m
o o] o . Wl B [ B = [
o] - = b | = L L 0 ™~ =
arkep] jur14s) - =] o< a o - Ll .o 454
Oz -z ™ - bt - I A w < W [~ 4
-2 —~2 ™~ - =L ] o 2 - o, 4]
O b Ol )] [ Ll x 22 I ~ 4 - o 45} -
DD 2 s = [ A 8 L =] e ~ o L4
fo 1 o 1] b bl il W < W . Z L w -
- vl (X — b~ (a1, (& W O * 9 @ m ]
- Y W =59 = [ I v o] [ & - =z
w hoal 18] ) = - o (T3 TP ] g X o L = . |- A == e o)
b= L] 10 o} pafo o ] [~ A ] afs [ wd (4] e (&
< ox; < el a = | ol T £ men o 0 s -5 Ll
| od 1% (S 178 = = " . o ] o w = e @ o
©0 ] e | = o . N L < =z o fom LR <
<D <D — — B0 1l bt = W [/al- o 13] =z = LN =
[ e e - il el T 0n = i KD - w = f« S 5 ] ™~ )
b (&3] W &) jou] NS ~ b v W O m =
el ~L b= od [ 5 [~]= 4 =Cnm U] [T xr o » [} [&]
jum’ [FRE. 4 Lt = [ ] 7Y [ A CQ frm Cimt 0} i W w W oo, = =
e bu o] 75 o g 73 Ll wd ] 2 L= Zn D [~ = = ~ (=}
o= )4 o] o w1733 Ll = D = = m [ -
Q = < < = L7 ] - me-xE Na 0 o] < = = b O o
[ oz xnZ L) o . 735} 1% w L] L .- O < - h &
< el <Lt < W s Qb= iy oz 3 [ L ] > b -t d
L2 ] fann o] L = O L) v =t A s 0, Q2 e B Nt o E
— <O < [} = [ DO ~ = = oo L < - - 0 L
wn (81 o] [ Feo) ) L] =i <L - - < L] ] = W ae L1}
LI et wrd - . o< T9L o 5 ] Ll v x w . = << d =
b | 2] 28] 4 77 Lo [ =] [+ A 3 ¥ 9 et L = W o~ - (=] b
O <« o A =] L faclal) (DD o+ jo-172 B Ouell, o 2B (O o, = it o
. = oLz [» T4 = Z0- W e W2 » Y =L = Ued 0 < L » W o]
0O < (1= 4 o< Lo (31 OO (D e = b 18] (TR R Y N L =] = 72100
[ I e = - | el =0 bl 2l 3 il - > D Fiud o E Zw » nE
I Qo oo sy [& N i~ 0 bt e ot ) D e o =0 L 0D Ew 0 el <
<TO L a1 u) ] jan] O O L o =0 N, O st I e =9 L ¢ el o ouw
et O3 b el e vt ] oo -1 e i o] r RO fune] S £.75 I - = T 175174 Fa 4 o BEEEEE TS ~0
SRS {3 0, P LS Vo, a -0 Ol L 2 e L2 - . '
>0 AT =40 L -8 [of [ =¥« S ] Wl e )™ e D L= da 15 nuw we - 184
wl oy S o 78] —p, =R Y ] i wis nlr- o o wen mo LI 7% LJ-cTwm] ZEV.......% < -0
* < 4] 4] ul e ol ML e LD o k= o = b 1y ' NP r] el £ = il
= e bl s > e~ e - < Mm = =t COE [~ - L O e . =
L™ P St 8 e ek St 2, o2} elad £ 3 (=Tl T8 B D~ 2 5 muoa o 22 bt N L4 ke
0L A ownw ow - 3D - [ ade . [ 4 Z20xcZ LY in} <n, ) m 48] o fra ) renfra <L) & wn [= Ao’
Wy b o) e > w - i O e Z = - L=< TV T~ By red e [ DeE oS - | Ly »
ez e Z LA e~ Fed - [= 0 1 D 0 " U " sN=Z - Y ot N2 LI X 431 Dl
QE »o, QL Q< < 1 X - o - A aumzZo A = A L= -~ he.QE W . 28
e Ll (T ZE . = - [ -2 Lad P LRI D= b gl | FER 5] NO LR = W QL) - < e L} Do,
(5 el s<ner O s [, Rl > e I pellr o D ol BRSS | £ 1% B SN b T L] D ] & [ T
“Q wu — 0 e -~ O Jou ] 28] 2wl [ 4 174 fom fa ot + W LI OR = <M LI | o gt OLKL 0O .t .
LR 7> 1 YA o D T i D Ly oD = e 2> a0 L 2N v L RE MOD «E D> o 2=
DJIZE [ FE . o] oo @ (SR L - T -NZ0o Rl (D U T R - i o | el 3 Ot * DO . ]
s Gl (81 -] Ot e ld o42] COE D~ QUO> N Y B DO M = X = o 0T ™ vy
T2 T U XA, en LB OEW = - Z-E-=00  wgy e - e, o st TonEL S b= -t Lo B SV L T ]
N R b= LS e —_— m L) v 0 1) Ll ™ L, M v 2y ZWNEE O o 20 Z20
DOCO & DEo 10 OZE en, DUVHT s B0 RDOEZCW] » VA 1€t JZmE2Z (I LIZOID T =0 L= I ™
Wt o, W LU % ) ™ o) <0, ey U S < T YT 1, W) 2 Z = MO LT WG Z N0 2N g 51828
D W IO ) WSO LIl I RO MR JJOIIAA ZOUN] e #E oD O, #0 Qv o m Dy = Ay
U Lot D RO Db L L0 T bt T L0 ™D B T 3 BreCodfd 10 Ol 980, [ INEN v W B WIMES W £ Ll samMLi0
..RPEUBSOCLUZSOCLGBSYCVZSRAﬁsﬂCSEYVSSTPYUDSTT/EYC...__DDE‘SDC COOCLIRDNMNIIENDDNO
¢ MLAUAEXFDOVMNESDOUMETSDLINE o 2Z2NE IBHRE?MNUXSB?MNBLRZSNUHNSNUNN?GNNSLZI6NGC6NR17
UDCUWE CAZNr CO.ZWNe= CAZM Ty CMECHOX Tt iDL O e 2 L O ho e VL] L™ o~
7} w oy 72} /7] 2] o =] =1 [=1] =] f=] =
= = = =, = = = 4 = = = =z =
-+ < L= < < << -4 < < < < - <



68

]
wn
. ] [ 4] w0
92} w -t [ 7] ]
= w N [£54 =
&l — D T -
LT | [l = Q [
* <O L) =8 =4 -
) e 4 o, &
< = - W ] <
[ N 2] w [ o)
» = [ w -~ <
m o bt e [ = -
L A 4 w L ad = o
o [ —d bt ] ] -
o I < =} > v} [ &) -
nz bt e = = <@ ' -
it - 2 -~ 0 ] o .
200 s o [ &) - o x
[ et amlid =~ L7r] < wd < og L
@S ok W [~ o [ [ 2o o
=1y -9 ju o =] [=] = = - |
oo Ll = ] Ot 78} . o <
eadeile) (= < = - fim nl ] Vi
5 o el | = << ~~g o <
Ll e - o> d NE a 74| 0 = e
o] 7 ) e o4 53] N~E = [~ w0 [ ]
D2 Ll O o theg < |3 Ll D
20 L <T ilD = [ & - e
N L - o o] [ * bt [un} 2 r <
v vl « O L) = [ 1 7h 1% V2] (8 o r =
20D - O Q Lo - o [~ . <
QO - ] el el o o] & =
T R AT = e - D fe @ 2z T b o [y L)
N < <€ [l 0 NNE [« 0N | O Jimd el o ND Lop] Zrict
N Zrm 5 e [ = ~—~ -0 ~{;) iy —~trd L ™ - ol 7 oot
Llb= 00 (=1 [ 4a] wl N oNNos M= o Je ol 4 ~ - [= A
2L - L > x ™~ ™l 0 ol B d N P~ <L)
-3 24 AN - fa B Lea] ol o2 am: (o, 1+ [e;]=H ng [+.] Rl X
3} b 3] fn o, - E — vl [] -t vt lnd -l Ll ]
[=Y-9&-] L - [ - Sl ™ —ry b bt ety
L ] . = - L oo N o Li+] ~O NN O i Do neld
. YRR I% | T et = L] it L -l L™ -l > [yt Edb) -
[ 5] 0O . ~— LIRS ] o 8] 73] =] Il o N>
. - ghkm —t [ I Y] 2] (=] 7] 4178} A e Ll LI~ [rag o} -
d g P | P2 t~ [ =] - YIS .. [7217s] t 72} me) 2L 1
D Ll W 2] L] c b Lim wen £1) D e o Wi 45| [1aad 4
=2 Y eaZLD L LD [E ™ [ ] oo o [ A0 By il = 1) o = o TOE
L CTWNOZ » - [dodar -4 i o (&) ot D (oL (L4 o= -1 L Las!
b allat! £Y O\ Ertd b m, ) il =0l < o2 QOx o= Q= ox o0 Qi it
=P bs Lapye AUE 142 b o . S TV | N - fl . [» ] omE [a Ao [+ 0] e 487 o0 LD = el
-l O Qmuny O b [13]y 3 45] ZN s ] [gh]4¥] [~ S | AT e Perd =R D= B . b
Ll ZhOZE = L= 75 J | 43} Q. o 2 b el e jom L il LI
[T, I = _tZ T -y [ap Y] [ ] o~ N o N NLIO Nefl™
=t sl W . s D) —t —~2 WES I JEV] £l 1 N ™ ny NZ » N0 e}
» - [ I e nda <2 oW s D) s odon; [9¥1- 4 [y\3n 4 o L. W Y N Z NIl i
Dt DO E - s e B L e 2] o, 100] e | x [ = } << i - ]t | R ) i * i}
. e s a WY I LR . WD -0, o = =k =E =z = oo Lo X lud L 3.¥
= i e 1T S 15 es] L Nad =k @y ~ -} o0 =0 DX fom T s N pus U1 & ] jus ). 24 | o T 1 79 LS 13
.t ol T - Zex bl T 8. ) UIDEm £ S [T epov. o Uil Llpdtrd W] D, » Uk & Ut & AT
== A S ) e L~ U1l m onNQ o0 - e}t 8 2= DZNl. DZZZ DIl D2Enm Lm0
I W MllzT 0 oe L ¢ & ey o O~ O o tn o QI -~ OECLIY CEEd™ OO D05 »
22 )24 Wk N0 U %A s¥L] < O ETN EeZ =00 O EQED EDmmG ED - ED s FOUmd W] ol

[ A Cr e 2D 0 Lt OO Ol #Oert000 %D Oem by aZome  Deliefuom =@, » el & D@ Sebalined  S=bdail ==
WOl LpeMoE Ul “MENILN, Z = v ZEFALCZAOUMNZE~EUCZ-E ZOZ RN, ] sl I Zird] & b= s

QT QONLIE »m-OLTNRQWOANQMO WS -COOQWEGRE0 *NDI<C WNNDWE MDD M0SED 00T RWL G FOIN o000 ) T O (1]
ZXOMZLCHE IO 2ZTOMZ CUN- N2 DO O L O R AN ZC~ 2N ZSE 2N ECUCMNEZ L JOMNZ i NN 2O s ZZ0)
O, LU aCiv,, CHED LeZ™E o™ CCA™ OO CTOMLY™ CUOLLD ORI COLTE SUNY TR O-D

(= =1 o = o o Q Q ] Q =) 2 =) b=
= = = = = = = = = = = = = =z
< < Lo <€ < < << < < < < < -4 <C



31pP,328,35CL, 39K, 40CA,FE,ZN, CU,AS,

69
«24MG,27AL, 2851,
(HE,BS) & (14N,BS)
{1973
19F(L

&

12C, 160, 23NA
HG {P,B5)

9BE,
I

mhZZn
U Lt

+AG)160 REACTION.

293

i
<L Ll (D
- V.

e 30

b afad ™~

a.
o
<<

EDS+PALMER,DeW4, THOMPSON M. W.,

ING.

S
17
CK

+ VKo
N OF CU IONS IMPLANTED IN AL.

INDROQS
71&663
TI

LL,A.,L
A'4lo
COLLEC

FONTE
OLIDI
HIGH

&0 Du U
[ R [s ]
[y »
el TRl
ZE=0OT
Ly~
= D

TATEON AND ION
TER,1975,

LAN
HES
ICHOLS

MLIN,B.B., N S.P.
NG ON APPLICAfIONS'OF 252cF,AUSTIN, 1972, CONF-

AND CAPTURE GAMMA RAY FACILITY FOR 252CF.

DIES IN THIN CRYSTALS WITH A SUPERCOLLIMATED
oLeJR., TOML
PLI

W.M. ,WEGNER,H.E.

?
1

ATTERED IONS AS A TECHNIQUE FOR THE STUDY OF

SON
gZ
T
RTER,G.
2&2
CKS5C
& (HE.BS)Y & (CH)
a?EILLY,T.D.

B3) & (CH)

D s » ¥,
AEZ | OTHINEOMN SR, CIo) b
b ot Lis S QLD bt i == E AT NEASEDURM C WD N0 st )
ONADZEN I Z AN CE LN ¢Z D LN LI LI 0 ZhDe
 ALFDN _ CO.TT CXEQAMIT VI LM AN T o)
=
a4
<

ﬁg)OF SOLIDS FOR PROTONS, 50 - 600 KEV.

yMOZER,F. S. s WHALING ,W.

2
I
'

O
O -
a,=-oes
- 8 D
Lr=J4- 2
FElZa
SO O
fc "0 »

AR T JZ VNIV -
WD e NLIOE > LIS OO AEN T OO * 3
W T e bt e o, B T et e €0 ST Z I O O w0, 1 T8 (0
B-IIAHI\EBADBN usi- AN L&)
<
fee

BD..S.LEBQ..CCS

<
m

+E. yDAVIES,J.A.,
-INDUCED DAMAGE IN SI AND GE

é DEUTERON

2

g
APPLICATIUNS OF A CYCLOTRON IN ELEMENT

2+Us 3 FOTI 4G yRIMINI

o5

-]
!

?(

1 SAND
8) & {CH)

AMP
LETT.2
—~EFFEC

c
G

P.
PHvs
ELIN
ALS.
(D, B

CHANNEL OF DEFECTS INDUCED BY NITROGEN

;

gl§CIAVGLA‘G.'FUTI,G‘,RIHIN[ 'E'
H
N..

=T

L0 -
[ S T ) 4]
G b [ Y
ODTE
[+ Beufia] ST I5]
LW [a e of
LoadiLl" 4. 1%

X AN, EZ0m

o

oo
m

E'ECP.'VDDK'F.L.'

DIFFUSION OF CHROMIUM AND COPPER

39

1

J 4EL E, ,BRUSIC,V. , AL
168 "BEams TA'MEFAL
197ﬁ?

M INTE

F,BS)

DF
Pl
{(H



70

= [ L2
[ ] <« C
w3 [ 8] L. 19 <
= = e jan} ] G
=2 2 L L t =
o 2 Mz = o bt =] jaee ]
jaind - <0 = bt W = 1] [72]
(o] janja 4 i el 2 < o
= et Lo ] [ 2 o = L w 4%]
jme D o, 1 o o < - -y [4- 20 & &) - b o
= ¢ Y . =z -~ . . o
= 2, L td w0 L3 < 3
fau et L] —Z - Jo d = - 2 ad b =
- ) ekt o o | = L D Lina 1
[ T fo R} fo T £V} =< m oo = -l -~ =
0 | NZ O &) B. Qo =2 -l v = o
0w (=Yl —C) (S A =z o =< W [ < (0. i
Zx L) - o - [ LI - La D 42}
= <L x [] - 7 I + L -4 o D~ @ 4]
—i [Fa] T8 L4 - e - ] = = L) (& ] N =
=Z2 [ ¥ Janf s - o 78] » =4 ] jan] i8] =
22 ] -3 ] %] < O 2] f [T+ A (=] 4% ] - L o
2 (S 1] "4 > Lo LY [a e = [= A~ L, aw
i) e e 120 vl wl 28 ful Lo 75 Iy ' = =z v L
b (- 4 om " W >~ 3 a. t B W L)
« D = 0 < b < . 72 PPN o, e o = [ - 4
48] o] 3] ez s TS | £ § = = X o 2x R o =0l a0
pa . nNZ >0 = X Tide v [ 5 I ) . Z jn - 0]
T O pedld el =z - E<C - b LI L& [ T 03 > |
Ll e M b Lo P < - > . =y u (s dm o bW
L bt s o . el <L xr w0 - =4 - < N = [ [a AN =~}
= — 200 vl = e Z | - - | £J e R [ Y ) M < (& <
ErichlS & Lan Ta] e 231 ) e - e Z . |25 m = | PRI e b~ [~ T
421 oz A n NE b o Tk & L Y Ade [ ] . [Ty =
w2 b b o 20 R > <O [ 8] W el By x |8 . Z<T [~ LI Q v
= Liem QO - st ] 48} = o0 X ND * e 2 L - 2 * 0 v =2 0 =
ol [anX¥ulr g N0 <t L ewp— = S OO ] L = =0 << RHNnNo ¢ O
[N o ] Y = b TS =RoL. [+ e]%] Lo T 1P R o A 7 o PO | I e . Z UY el bt =}
o Nl = < Ll =] = (B o] ] Ll * n Z<x N N - P2l - =
o W22 o I~ — el o B = Mo B {5 N o | ot - » MDD T o
~ W LD = 2 Ty b [L-sLiplin| o178 - DU Qg Lt D P e L= [
[N N> - ] pei{) 8 0 - OZO ~0rx x O/m w2 2 Qr-= < thad by W
" Ee~ ANl e - S X hZ 1 3 D U X = =i Oher r G -2 - >
e WD o =0 e Ly =115 ] M~ [Lants 44 ~uy r el QD ] LY b= s [
oy I om0 N <t - dw] o 23 00 bt Y Sl O L Rt N T wOLIO [T 8 L] L PN v L
S o DI Z et O> juald Ju ot o . — ol bt T o el EOl., <} O NE = Z o e U0, E D
s AW O e ol ) AW FNZ Z2oonm O e Sl e Ll b~ = LI | ande=T [{ = f o]
o edl T W] [ et o o Lot A [l ] e 190) £5 NOJE~ D mMm Ay [y =z har 157 N b= - 14
TR * 4 JF=<n o o] —~OE D s [ A e ] 7% L d LN = D™D T4 U E o o e ) L] i
AFLTE IO - [+1 o | ki A~ mo -l ™ [Yo femlan BEE- A0 oot U -l =iy o] ) Ui e -4 0l
Ul » w20 h 0 X L g 4 Ll ke Rl <0 40T o nm o R A TR 4 =4 — XY= oz [T X= J43] [ gl
LTl U2 ™ Lkt o O el D —tt0 [anlds) Th) [£2172 20 £ oM & X ¥ZD Ll =T £ 2] N T D
e (C T g ) Z = ] €0 el Ll - ohnt Lo =) «ELN I~ A= >0 ) b > M
N~ » Zioermd NE T U<t -2 o = L= b et L, <1 oLl h Lol b~ e T L] 75 e} -0
[T ol o T BTN or Y- oz I 2 Z el = oI « ZT=EW - =2 < T ZERE L
i ME e oD oL [+ M1 { B~ | e [AWR TR T | [ ] o of - Qo [ L o | | Lei™] |51 o<
(] st » DLl fan] F = 0 LI =L o B ] Py () * p b= o2 - o Ll ENE e~ o o]
s LAY IR0 L S e TR L17 ] =0 Lo, "y ol s - .0 o X o 0L i B0, [
LI X i tr e [ Lo i A | = I o LT = NZQ U e 1 <L Lt = by 4o LND o0 0 s LI
L LI Bt Ve T R - o | = S»O0OE o« 2+l = vWaa oD ZEZDCM/A " e ab= (LD [N ] Z U] L3t &)
b e ¢ oD elli=DD Gl OO0 M. DAELl~ G0 s O [ LN T AUMes OWEAA™ 0O LT
» 1T | TEfD QO™ SO0 - WML QACWAT QN 0 sl QOLIED LD o= o) w3 AZ <D el <L
o n e i D sl T NEE MM s ZUDN O 20X s vV ZNZ O =D Ll Q™ AED & Z-RA0 kel -
- 0D Ok He= M0 #Z 0l v L] on AL T D0 Z0 sHCOTLI L e - D W o o eI A0
- CLE L] e LWL <R =D e ™ e T A O™MON) L] K U e M e W2 N JTE S e e

D N Z O (T bl P xS 22 (1] T i 0 () 111 22,60 O 0% B2 L) O 0F £ < w4 OV [ o2 [0 T € 0% 06 Ll (I 1 02 5 (o =435 I WD R IR Wi lad DIV QI b L P L LD

T Ll WL LD OCTZ D OCE TN D LET O ¢ L2 IO ] mfh D 4 s ITENNCTONESD WA ITHTONCD Ml R g TN

Mt MECEA MO ODERN Dok OUC= QUOEC- m=lm M=~ MO~ MZCR Mok MZED™ Mok
- » 2 o« o , [ o o e e = o o
e o < < < P - < < < < < < <
m @ B = m ) 0 = ) o e o0 b =)



7
RUCTURES USING BACKSCATTERING OF

71
2
S

[ ol a-tun l 5|
D el
[l [ ] &)
LV
0L P

OFILES IN OXY-NITRIDED HIGH-SPEED STFEL.

KI,L.
22%

U el s

9L -

LTl - O]

» L OU)

(D w»

N™MAAM NOTIR

LD =3 LTI ~00 .
RTU.VE..ORRTNGRUSEGGRPAA!\GCVNVIUN
CEZZWIMT d LT ML [Junl b | S o]

-
o]
b~
oy
i
-
f o
e <L
= R
[« e
7} (&
-l o
o =
< bt
MO . < b
w0 LI
(%2 Lty e £
i 00 [ L
LIS e Qo
kel - 0
T P
L [ 15 B - A
=2 =4
< <% o
o x m
[# - o o
SR ] - Z
ED LI
o0 L
- = 1)
j 25 oo 0D
TR | g NG
Lo, -
< -2 el 02
e O [Vadne Y
O [ by oW
o I ] B vl el
e [
s D10 L4
wl L300 << T
Lo SR

)
I
F
c
E
& (15N,G)

LZ et ATLIO -
SOIWIZE & D00 bl b
N e L 1D

+EDS.RUGE,I.,GRAUL,J.,SPRINGER-

F SURFACES AND SURFACE LAYERS.
-IMPLANTED LAYERS IN SI BY POST-

72 ]
o
> o
a0 = m
o [
-0 =
r (=T
N~ =
(o] ] o ow
i L
" - {3
-2 = e
i<l WO
[} %21 529 7% ua}
T Lo 210
=C =t
LA 4 bt P D et
by Jo 7 e hazw
wiLy by = iy
[TR1 %] Y e B ™
2] st e o e vt
<L o Z el Q2
Y bt bt lei=1-1"
Lo .20

SONY ML ZE »

L= 2 S W D0, ZN200 MEEOZ v J0NWWAL AW
A=, MO0 HHDOAD LINTCCE  IEM™ - =T

TRZGANOSOY A W I INCUE  wmbiasY .y S - wl OEAN WO ¢ 3 VI
FET Qa0 Tl O IO DD <R 2D L T W0 5 <0 L) 0L I D 52 i e O MO Z T T D
LIZE iDL el aber gh e PO O M L L L B el I S 0 £ D - W S

Mz Mm2el MOl QCEr O S 0 >0 eitn MIINMO_ MMUNMO M~ MDD G0, e 0] |ao.o

[+

- 4
<€ <
«a m

o =
<< <
[an] jae]

pon = D D pa o
< < < 9 7%
m m 2o} -] o]

-] -~
e 3 n
= [ ] [ *
L o [ o) o 1
- o e -
= [T o - [
g = o o D
xI [ Ik} S €I < =
-9 x . pun S | x
o = . =4 fr |
o] = = oW 19
[ =] o [ B~ 4 -l L o
e} L Q [< S W
24 =2 [ <N x
~ = 0w o< | ae
. < . Lt 4] -
fnad < n -~ o
- w ] L T
= o e v AL Lo
- << W wv D= bt o
< o fou o o
= e <L w
- b = & 4t L)
. < - =
= = =B - S Oy <
[ L [SM a1 8} e s8] [=
& ] o) o | E e B ]
[ = =i > b
W = T aded L - wpen ] 78] o
=] = " —d [ .
- - an Lt Ll X
Ll — | =2z Liam = .- »
o o = <L vl i (& 1§ %) W m
L4 wl Q ot T ez N =2
- L] - Ler I = Chy  #pd Ll Ll
. bl XL 1% by jund -t 2
a4 ] b [mjee} &) = =tn - =2
. o 22} =ZD » T O e] o
sl ] [ 8] ¥R an] 8. Ld.3 = 2 w
Ll et 42} — oD - o [ - n =2
[0} 72 ] X o = 1WA a4 o TN ] 7 - 0O
< -t 19 = . [C] e W] x "
— L. bl [ s I ) (6, Jor]=Pta A 2] - 0
¥ [} O . [JE NS ]/n] Z <. i -
. [=] [/a] [T T bl 2 o - = A
. w0 [{o] ) [ 4%] XD ot B | [ .
[= 4 - NE (] QL] e L e [ - m M
Y [<a] el L o 0 - (D -0 DL
- D [k T [~ Tl ] 2 »l U] s ety
L a2 oD fuds 220 Do CVE U e
T €~ 0 Lo oD L2 Q, * ol XD m N=~o
D e FTL XX 0 mn n Bl U2 [rR A » (Eir
NLI QY W oom -~ ZZ 0 N et noeGZ o, Wion
NN, P o oe 0. RO ™ Oy - 8 T el [
B el vt 1) L~ it LD L4} [y DOt o5 o0 LI 1 W omO o
Q™ZWw » TZT o] E=R2Z0m A g B2~ N O
LR N 1D - oLl » O~ el Lt L R i R
L2 oo DLW -y = e DLW AZO= PN e L 13 o>
* (LI FomLpd™ 0 [aA4rde JTEVE S Ja o Sy ol o QLIZ o oetd
© e vt e (1) aI N bl =1 1 * B -~ i » )
o il LI~ PLARE T a R o T JOL L Sl QUEILIE LY Tl Tl
VENal] B DD+ el 20 D 2ol » DLW € OWIZV

W o RIZM
Livd i g >
i ZoTa,
L e T O
QLI TLIm
mm MoLEA2Z

I

75}

2w}



72

FACE LAYER
sJ-Fao ,ELSEVIER

SUR
GLER

B
NG AS A TOOL TO DETERMINE ELECTRONIC

e OO .

[ad
8]
Yo
-
5
juafida]
AN
L O s
o< . Z
I I s
198 4%
e O
L T
L
|25 2R« 4~ 7]
[= A TR TS faw]
o T ]
wme =
|43 B of o
= O
<N B
Ll = O
ms OW
= <0
=+« M
o=
- 22
e oo
el e
oD e
DO =)
o Tl
Mo = (5.
(L1191 9N]
<<OR o
[ gud 4™ ol
In, » i
wesme M
2 =
oUW e N
L2 I »
EM WX e~
i Db U
mdes D
well=l T w

Ll gl = ok oo

ISCH,R,,BOTTIGER,J. ,ECKSTEIN,W.,LITTMARK,U. RUTH,J.,SCHERZER,B.M.

CEZADTOMMIEIDAO I
NI ORDZ N L oD 0L

NI Z LS a2 IZ O AME] 1IAE JTEMNY X TGO OT s o0

[l
=
f .

poa
fant .

4 =
< .

[a=]
= -
pun’ o
=l 78]

0 N
o o
Tt w
4 ol

| & ] L]
= L2 -
- .-

L
X = M
= -
[ T et
-] = =
td Q
= o =

L
] []
w = 0
ja el L4
8] = 7
= —
23] [TX]

L adiE >
= wmnD
Q prAatel ]

T d LM
o {1ty
i ™ [T o of
—~C .

T3] et
[l =D
i E 0~
-t I IO

W2Z= [
. [ | L F3] 0
et 1D 2. f ]
AR lemg ~l

=00 OO Q
o OO DAL

ARWICK, 1975,EDS.
S.LONDON (1978)

b b

zox

4SULIN,V.V.
0IL AND

Pa
144
NG

[ Vo "]

CONSULTA
A RAY EN

A.N. MESHCHERYA
L.GEOPHY S,

PTIMAL GAMM

TRATA BY THE PHODTON

KANTOR,;5.A. ,LEIPUNSKAYA,D.

-

GEOPHYSICAL METHODS FOR

HETS V.M.
EVICH,YU.S

I.sSHIMEL
OF BASIC NUCLEAR

&D.F.,ZAPDRUZ

éI'

L
G ROCKS AND ORES,

AND
6FE {N,G)

{

K., BESPALOV
sV.V.,FELDMA
.REV,4 {19
STATE

ATIg

TOZE D
St £ e b4 2
2 )l Z = »

<€ sl WG D ZLIVICD

i NENT MECWRGNmM ODC=MF SN DA @AND3EN

x
L3
m

)
w
m

o
[J
m

=
i
m

[»4

[}

o

x
23]
m

=Ll NN

BJORKQVIST,K.,DOMEXIJ,B.,FLADDA,G.,ANDERSEN,S.

(CH)

&

{84KR,BS)

LACOMBE,P.,AMSEL,G.,DAVID,D.

ING OF LOW ENERGY IONS IN W.
B BY OXYGEN DURING ELECTROL

YTIC POLISHING AND

]

”~—

v

m

-

>

<
[ L -
L [+ 4
2= 73 P03 G
= L
el ar] ’
[ e Nz X
Wem O D
N AN LD
-l 00 s
OO & fwes  of
Yiubd D=2

D ZF nwnc

O - -
LI O ebwils
MO MDA
LA ] oLz
L L)1) o= Tl bl

CER M Lo

o
o

Z 0,

WOLICKI,E.A.,ZISMAN,W.A.
T

GENT AND MATERIAL HARDNESS
ON RESUNANCE TECHNIQUE.

]

N 2

LNEZ e ZES

Ll Lam e

HY s OO » Had=EN
I B ZA O L0 #2000,
vy ZRTLIYD CtChl T 153 =
OO N T2l CEOEMNE SO O & D LIDEZ =SOSR O AR ENEENNESR00 L

14N,2951,305I (D,A)

ETHODS OF ANALYSIS USING DIRECT
CIA,E.A.,LUCAS,X.

?MINATIDN (BY 0,C,N,F) OF METALS USING

o Z e <

et
<€ <L
-8 | /i fam Y J
[FaWa W L)
w0,
Dl »
w0y XM
a4/ 5] S
Lm0
Oox =0
- ]

MG MRU3 mEeare Mmoo ooEco meinnE—

o
3
= +]

o
[4%]
o|

=4
48]
m

BER

o
L
o

oy 0L e P LW 2 O ) DO L] LA Lt LIl = 0D

BER



73

[} L] » - -» - -
e x ) ] >~ D > 32
=z ] - 751 4 2 4 [
2 - [ » = [l - [ [22)
= . J Lo N Q e} 4] s w
=] ~ = o x = x -
o 2] b &£ b= o jan ) 2 -~
< = o o= i = =z = - o
0 o o v [ L) . [ » t -
= -t - If 0 = N . LI 4 " o 4]
o} b~ - N [ — - 0 e a [
m [&] ’ b | £% B | o . [ R /0] [ [A)
< =" - w <L [~ b= = N I ] = » [ 2]
= L ' <T " E n - oW D - w
o [+ 4 [ = ~ = = Z &N = ol Lane
| g ~ < o W i <€ T o < 21l <o)
o 18] 93] - =0 L) LR - 2 - -
=4 b o8 tn =2 e foe J0 [+ o, - = o —) =
=9 4 [22] 2 [ 4] = ] (=] <t 0o o~ L
— by I = W okl e = = oun = =
= ] = e 2 = Il - L *5 -4 L] T ud
(o] ~ [+ < T m -l [+ 9 - L) e O L)
o = 43 - 2 0 L] = T Z T |72 PN -
Ly - Ll - - D (1= * L T . - Al .
) - . wad P mna= -3 e TR 4 b . <L) L)
= - | ) Lo =0 wel ~ s 0> - M o~ -
o o] b <2 b << = Z W - =z « m= =
bl " — O m L) L b -t » o, et
- [ 0 =) ULl =0 o | wl WO — 72} LIl
< ¥R} - [ 30-4 NNE < x E . < x ) L]l a2
Lo [ b3 =w [ =T 1T%] =k 48} [ %] v [ 5T o
= 1% - ow s hani® 4 1% o . r 3= [a4 ) i — ~
oo < T a4 . o o] Bl s I o] b - &L Q= =
ja o - <Dy QN L - - - ] @x - < 0. b= w .~
|42 O w < v Nz b4 = LI = ] ] = - 29 a.
< = - (=1 - S 7% | 72 o) > 6 N -] > << o I ] (&
= . 0 o, o =i 2ZE o . O . W ’ A L~ m '
= - M [ <om - - ] ] M i ¥, 2 = 154 = L] .
w3 < . M k. 0 W o = = . e L s O z ow o, o
A2 v m ~, [= 2 -0 mnIHS (SN r N & WD [+ 16 Sy o} n -
- Lat 3138 (28] < ZZZ 375 ] [T Ll =M Wl e - B 43} -
o) - = B » fa 474 Olulet ] S B T4, 8O W™~ Db~ L 0TI o 4]
™~ a. = Mo [ NP~ i [~ =2 2 iz e } o 4 = - > il » -t -
fos] = ] L .l = = o, o] U] L | [ - £ D O --lln, o [«
— o L Neperb=t € et 3 ] () = O = e D) LelaN o8 [~% [ &1
bt e pune’ O o WA TR PN - = b e = I -~ 2|8 =T & ] L L A T
0 b -1 m o w e oy o — = |5 I A\ WoTmECQ Llee < ohor (1!
[1=] (2] [ i () = W -3 - [w Y [T%] » - rm L ] T U el O 82
o2 L . L 4 | 0 2 W 0w 'zl g oz s 2] e = =] R
= s ] alm =D =2 ~ A O e s = [Sp B | | 20 B L ¥ 0" s PR ] o L) ~F e P
o LD . " e oty NZ WOME T a0 s * LY v a0 ot o O
Mmoo wCh L L~ MOWM 4 - PN Mk o0 W T Z T 252I0 e Ty 2 [ e 18] —-L
V] °9) X2 vt ZIT . =20 a4 (-0 » ZEQNWNG 2 M0 L] - 80 X2 ~ +hD ez - L b
3 [ 35 oy ™ LI b e £} et 2 0N T Qi WiDEDZ\, HHZ ~ =ZF L, 2 ) oo ZE i LN o, Ll ~T Ao,
~ <] M il Zee MO N, = b w030 T O e Ll wx L] mf=(h ] ez MO UL mN O
o/ — Z= *FLOT L Oh-p] el L [ T DWW TZL e T2 =0 L™ (27l 1)
20 b vz <~ LI i o<t &) [} Lanyls] "Nl DAL L s o | ] LYo D228 DOm0 o Lot D = o 1 o
ju e o =T o oLE B oL T el W AZ* O Dt Zm. w43 % el ~-L | > U < SLI
£ B & 2 bl Ll o) s D LA o EDL » IO wel <Y e[ < S £ e 2 o = O\ 1N Qi Z [S.1 /S
IOICD e < MIEDWW SOM. *ZMUILY ™ e *OLl v T w QDEZTEY™ O [$]soi+ e TR RN e PN s~
SEE - Lo ot et o L Aol [= ] T L ZmZ L [ ia ke o} LITEEC oy ] 461 I o 0t o] 1) * 2w
L2 Z D Z T ] MU e X awkeen JIE e 8 MZ O MadT™ TEMIZL) IO e TO-Z » D mOED
SEXS w0 0 DECdb Qe D€ WO OO FIAD O M SE ol e LD e Ol 2 Mt » ] -
DL e NNAE LY DL & COE e e I SOLILILIN SEZO L ¥ZT IO e #ZTNh ~ =i, -0,
T 00 L2 38 0 S Y Uivl 0 XEEZ O D>Z LN » 03 LIZLrd i e TG OE P e DUIZETZ T iy W bt 2.0
D gZ Ll Tl el 1 Z0C JZLEOMEQAZD s o oS0 SOV JZNO0LML QUIZ QuUE.. <

LIZDUWLIZL] LI D 00 2 A0 hA R el s O o O D e 0 T 2 d P bt (O ol D bt 9 L3 P by & il LT P 0 00 ) DN e 3, 103 0% I o o (8 D1 ] o[

D..
!l.
RSC...QU.HT F@CC"JECSEIL&EPEUISEAREHRUEDPADISENPIZG Cheb ZOID ML O 2 M D ST O W
[« Y 1o 7000}
W Z™ MOaGes ™ BUEBN_UT..O MLON0 LD MO O MO MEZOrd OO Z 3 et MEQO™ M. DO E

= [ wl 23] %] w o] (4] 4] [+ 4 s [+ 4
25} [ - — b — — bt et I i -t —
m 2] 2] m m = 4] 20} o 0 m m 0



74

- L] L]
W n — [ ] -
b~ - €I . s LD = <
[ < L = 22 o -
< O t x 7% » [ T -~ - = 78]
B < l (4% - i e << x
- D L& = (&) - - Z <C
LA~ o - — e [ ] > fa =
N, D -1 = * L .| -t -oowm [ —
Ll e s e - - = o L= = | - =
=2 i z 0w 93] o] o [ 3 I R | [ &) =z i =z 42]
ol ] o [l 22] [ = u  fm < < D= o - [N}
el - w ol - w = .| bt = &)
(18 K 2an - D F (&) » ¥ G = /22 - o ] (1%} L
o [ Bl - 2 <L < | Q - 4 < = o
=M a. <€ 0 - [ W « <L < [+ v} (4
Z0~0 - - > [« U5 B 75 x [ - 0 ol - -
[FO B b < < - W AU - e = %) ¥ 0
Lad L4 0., o . w 20 %) Bow ol v
L2LI0N .~ o b o E < b <N = = L2 N ZZ
ZTmdld O 8} . jun] & L =z = [ < X - | o Jum
[ o - - 722 %1 . = [ T Sz =] = + O = et e
L r el o I = 4 x o W T o . Z P m L Q L
B A S 4 22 oD L2 =z (&) - s ThE - Ea A=) ’ - e,
Ot Z <L v = b~ L <L | 75 B T « 5 D il * - bor T T ju )
2Tt <L 40 R - [+o B e W ow L g™ ] - Ll | il - 0O o= D
b T [ S7= R L < . — 2 o - - W - 3 DND 2 783 e e
[} FUIE TN TR o a. L -] w Q > m < Z ]l 2 O =15 "4 R | pu i -
ST NZ [4a] L .- - - Z o= = ooU> | [ e 110 x > b~ %]
et MO - pa = & - [ 4 [ .| T o Zrpn o o >
e WO > = had w2 he- T 1 < = =i ju A = 4 on 2N o > o=
il e < [ W [l . F . ZxHm=Z T O = [ 5 I » A =2 [ bt
[F8]anTC 21 5 PP [+ =z - = » L. TOmEe O o i (0] € v 4 =
T2 Z =D — - = e | B D L] L] [ - r-JL - [l o 4R [V ]
[l L | TR < LAY . [ [ - m « 0 [T 20T N SR I~ | r e
S 2, E 2. LT =, . bt L “g [~ T 4% noo 2 b ol e Qrex
Sz 2 = = = e {2 [y - - 2 Az W e (D LIt - s o) o i
(b= A= o ol (D™ Q e e 2] =4 w = Z ™ QZQ O B - - | TSR IR g [= S £ = >
=0 O L 20 D Ule= B Ll v D ETL wxX@AAQ, & s oo s W o - pu ot Y
jond VB = Ha . el 2, Z 0, = L WY «CaEms o QA ¢ o Oa L] 70 ]s 4 =
RDE bt wilid ] - = 0O o 0 ar B N e A0 M ZE2 QR =2 w = = b= fom ] Ll<x
e Zmne won DD L el W o] 47] - O ¥l oEwoo . < i) oL Z = =z~ ~=
Ll » 1D o] -t 2 79 (=178 [ - W e WD QD ] D P T~ ] o R L
LI LIIAO, RN~ D= = -1 L™ (=105 48] i o . w O M 2 nZ z X Yl <o
N-IDTL DA =0 L oW = Ll = W Zr™ M Z b = O<LIC Loatiy *3 [+, 129 8] b=
Y7 o2 M esl) X We o <l — e oo, U7 el D LW b S O "W e wHnRLy
et D oD e =~ o i < - [ To o J =B T TSETE P 4 - w07 2D i e
. L= e b e L0} [42) " e oLl - = ] DOM v Res o] . 0 [T A 1] whi) . m o N =2
T lef= wO.W0 TZ Li. o B « Ao B < om|m -hZ sNEA w0 D D Fd [ 75 bt ot L) ™ b < Lo -]
SUINE - DO - &£ L G - [1s\E- 4 b T B o B = L~ o [- <IN SRS | e} > il - oom Ly
= N0, 0 TR Ll = iy ) e e, W L) ZOlul 0, O -t et B iU
wRLINEZD sl 0 o Lo 9% -3 L e eal WD, D~ O = 2 Qe =t — o ]s AT
R Oy v 1D - 0O Dee = ) L i T el o OODR] [a\ I Ly of [ #3]a A8 b v (] moo =) bt
el EE ¢ AR, AL U e ¢ D 0 - jand s, 1O 0D Zm b o~ o D« =D - Wb O e skt 2
LWIEDLLDY WENAE LNZ - Qx nZ D O o3 w NAAME v DU TR =t D L) o opm O =D
Nt D d™ Ut = oN o LD ot (e} o~ et el O wtel b = OO0 JOLT T W E [ ghme Yor o e b=
N> W (1N MY 4 e et & thtn (=4 -z sl ™D O Ll v W el e B OO O oo
o WMZW DE..Q4O Ol D it ™ - Llf LD Whlet = MO = O™ +ZWNN0 « =L Ll s 47y]
R Ee LY VIZ - Dereed Tt i 154 - iy e J0O2 ) ] e, OOW T Mmm s AL L)t
SZX0 e~ WA N e L O t ot % e D =il e P e O S I e I U} e T w0
® el 10T LS O O N (2% (DL Z UIVA] « LT s 02 Jd0 S000 QO U - LA
Bk JheE=ED b= e X 0 Y = v LI e, Mibw O ball e =2 eOate M DO EZba 0 Seid U™ O Ny
® el ) W T b = o BNZ P OTEET blem ST D bl e Ok LU LI e ANEQDW es D
Ll OCO, ALY THEUICL oo . Ty e DZEC OOLD » OB oD » 20 TR neuEo. oo m [(E.JZ<
(Ao [LT o 1IN &) w0 e TS #5= L O #LIM FTLIme H -2 MO M RN O 2D OCOWO W oX + WD
OWZ s -~0aOTRY OEWG MMy ™ O 0 ) v Xkl el 1 M E™ ZOTOT Z0E s =T AR
0 =D A =S IO DT CEE OG> ONZY WONDWBLNNQR OO «DOOO0R0M WO DR sNTOOERN G L1000 Ol vl v TR Z O
=t O G AL LE LI b T LT e D DI Z LI TS 0 O 2 12 PO [t <TI0 ™D R e LI ST € L0 A, T e 0 L D LI A WL IO M 20 L DIN D o=
MM CEY MOAZwl) MHALLE MaEZ O M2 Lm0 D=0 Al © A0kl moj=0FE mDaW™ MO LT M0 -
24 [+ o 723 [#3] w o ] < < << 25} €%}
Tt It - - — - by ] et — - | — et
m (2} o 28] m = m o0 2] =21 m m



75

~ [}
. w
- w 18]
L I | o
L o=t =
.~ [l
LA T [ -
am v [+
| T | [ Ll
> Lt a,
. .o =
LI 7%) 2 L]
A X [ B - [
. -~ W
W = e I = =]
ey = 18]
L = 0 =
N = u ke n) o <<
m D L L >
L T | L fd
Z =Nu -
= % byt 15 43|
TS of D= O pef
Ll e L U0 | o]
- Q O =er <
v I —t b
B D=0 -
[ 4 =z =
- I o TR =
. LN )
o L=
e - 8 B 32 @ Ll
< e x
4 R0
(ST =AML [
o | < L) o
[~ L
. = 22 ] TR /a] =
n o Z0a,u0 Q
[ ] lw]valis b -
Ll — iy e
i L =00 ]
[z e A L) RV 3]s o
- O L= W 0
e e L] vl =00, g}
-~ = [ - dum] o0 X
.l 3] L2 £23 bt o The
F b LSt ] D
Z Qow meZ
0 < oo el e
= L2 = -
=0 s <L LN =z
Nl DOw e 2 0D — W
Elh=D - [ hu 7 J ] [4- 2310
U 0 & Zd
o Z2nae] San
D= P o R - = S 1 )
T e 22 0D = bl w [Ya 42

Ll DIND & W efO » WOT
LA IZ=Z0 2O Wil o
L Fo o s O WOTOWZo,
g o (20T [ F i | S [ T Y/ T2 N T
I MDD Coom>Dnos oo

Ll L) 48]
) od -
0@ 1o 2o}

N PROFILES IN PHOSPHORUS-IMPLANTED SILICON.

KINS,M.A.

L
J
A

Pt O] ot

[=9

~ RO\,
= 0N, -
Rl
=

>
-
m

e [

o =

Z <

o

>~ =

[ ]

D

[~ 4

|l &

+ O

. I

ot =z

ju i » s |

¥ D .

2 "5

L il

LB 7]

N

- L)

B Ewmd

W

Wm wmx=

[ ]

[S21-4

>

< o=

= Uiy ]
[ Ll and
4% - 475 ] N2
0 0O0 —0]
el <G 1] —~
L B o o= g8 ]
- e ol o
ot i | el
ZV /@ ~
L= L P 2
L XU OFS
== } » M
i QR e
Ll X2 U=,
Favd X =W
N O el 1] 2

LIZ ikl » = #0000
E SOOQDZE R »
=N AE < e g0

m

o [
= w3
b = [
o M
18] .~ 05
- n o
T =
< o wm
[ -
73] o
[~ A S
[T oL
Q [
15 I 75
L2 [ Iy =
[ O
= T
Ld <q
o T
= = 0
& 5 =
= 4
74} (%]
o jo =
[ 4
S -
- Ll
- n
< [7E
b o o
-4 bt
|78} n =
i | B
o - O
- v W
N D
el e o)
neo A B
o =
=z Ll
lal> ] Ll
i (2 < Ll
oo Ll | |l
Mem e N
[l <
Ut U3 [~ S
Lt S L 5]
LICILN oy~ —
o #{ LR 4 Ja of fam B o
DD D 72 I« A
CLIZul... e
LE el ¢ f
v W L. Do
WE LI 201
(DD Gt o~
O~ wnwm O fm
D2 N 102

X ¥ w YD
T AT TN

QLN A LIl PN RO DA L] a0
wl VI MO U0 XM OE Z LI O D i ] OO S )
Sahey T ) BUEUECDBIAS MZLId>T MmanD
©
D s
m

o
o]
;m

[ ]
2 y %
- m ]
(o] P
O <
o] el |75 -4
4 < < b
- 4 i
. * fon = 0N
L. 0 ol N
=z = o M~ D
Qo (&) -l
Q- 7% o L
] o O W
Ll < b e I =~ |
- O [ i
<L -
— [l 1) - 0
T mw w . [ ]
L W w -~ < 2
hae R > = 22 B = D
L -4 -t = D Z
w -l = . T e [
] B 5 ul =
— 22 I 7% | = X 1w > m
0 b %] -
-] o = < D < o
- [« ju g M0 W=
[~ 9 a0 X i < 0
[ 5 < [ ] =i L
hadd Lo L1, = 1 )4 - 0
i [ - o < wy
X 2 B | w e 2 vt - ]
[ d [ = I ] w N0 <
- w0} = - e L ]
.. - <) 05 o> = -
[ - Ldm [518] L <
— [ B X - o~ = O,
pu = QLI e
(5] g >0 pone wE
" O 0y~ - - 0 |3
[ L R el 2] e T
7o) =z mT WLl LD b=
R ] Bt Dl O w-—
- = - < O (90 W T
0 2 T by [32] ikl QT NN 0 L
m bl N V-G~ ZLi - -
- P el 40 D= o< Ll >
23} L - e, fat~1-"ELI ] 8 W
po =4 I e ] wLax - mnmz o
haad oz O O bl B bt bW
Lo o Mz Ly . w0 eln
w EELD Ll | MO ol LI
puae 144 | el -] D = WS R w
- [T59--1 S jields] < <L) Qe eild
2] e J 2R {2 RN o Lol R IZNL Y =T
m o § Sy 8 el £13 L00we b =0~
- 20 - [J ==} 5] w0 D0
=9 Q = MDD = M2 © E ow
el - LD Dt fa 11 L = T et
x ot L jo urt v Ju o > 2 Lo B £ TR PN
R T e (o [ 1 T BN )
M L= L] wf=Z [UOCk~pe ¢ [f } Q@0
[92] MR % w0 +% w» DWW LM<t -

POTLIT e 30 eLied<hIN 6 L L T L] M0
ONOENLADRZLNDOOS . sAUQOC Ew
DO 22 et T O O L] D [ 5 L vl DO L O D el
O O-mEE mUAD oAl S0t ms

o] o ] 2

Q Q o jaus]

<5} m m o0



76

»
Ml et i
. z [ o 4]
9 [N b 2 48]
ol = 2 o = ] 1 e
) o] ~ 0 a o — w b4 &=
~ = ' W o = s 4 o LI k=
. = - L = = o) . o U &
- E! * ™ < o b~ - 2 = <
= = o & W (3} - 5] o el o
L ] L » oowm ez ] o} %] . | o o
. [ ja = - ] o, i - o ] = 7N o E
[ oL oo < - Z op] L = = 0 -
4 Ha] ™ z < X = c L = . |
L 4 [u st - O3 3da! <r &) jms) < 'y Z
o = 53] o - 2 0w owm o bt T - O
< - = " i ] o = [42] [ LR
o ) 2 —~10 =t 2 = i |
20T 4] [ < I [4a] L [ a] D Z
T ) =z LJ LY [ an v U8 = i = L
o - — - e O ;o< (] o} b2 - = .
sl oo} o tn [ &) —L1Z o - o] [« 4 e =
] N £R] [ = N = S T | ot et |49 = LI ]
e = 2 n o 2T o -4 b L [ [
3T e -~ = [SVI DEX [ 7% — fiw] 1aY " [
L a4 < b Ll [ k1P = o = o e Z 4%} | 2t L
[ B (&) o [T of < 5] ok Gy e [ Jow o 2l = L X
2LE L] o e R =L E =4 had < ] i et = [1E] |4 I~ 4
auvo - ow =R L ' ] L N E pos B o |
[ o vas) = - LB b g - 2] bt DMt = o b
3 fus} 29 Z o [N T, -] (18 =2 Jor. ol =z [4 "’
e -4 —t =5 O =g e <L [ [+ 9 fom T o o L) bt m o
e [l << - WlZ WO b= =) maZo, et a o
e oo | ] < - D i) - o ™ o X (=1 <L |5 I
] 1 £ oL <L L] el 2ot 22 I &) ) NTo £9] - 0
<o =2 = =z € L] I [ re. T, w0 =20 o] o w2
o Z n < bl L)eC e x [, 7= 48] = [ = < [« A =1
20 w -~ R <y (T ~E [+ 4 s ] A d < o o 2
COLT t = [~ DR TR wIALS e . el T e - o = <
bl B | oW fi. M b - X = LIt [+ % I~ |8
.00 o bt R € 2ZE orenild ] T, - vz r N e B
foa)-a L LI 3 = - DE = == (& tad - < ot 2 -t -y =24
[t Wi e < A zZ < Y lds] b ] - W LR — = m
< atad Lt > D [ J o B VRN - Bt |5 o ox [ st 2] oo O
D =z xT = X > dZ | e pe=] o =it ™ [ L e ) oow
e s W Ll w oD B — AN Lo = m o a1 JERT I ] ] e il [T I
Uibed I w = L] o Qe L= L -1 =z * | i XD
Z e wl) s [~ N ] WD 20 ~ e Z o o s [ pinT A T8 ] el ) =l ] Fed
LIz Mo oW = O 1] WD e " = har TR gy I Ya LI~ el [ 1vs RaNivp]
et = = et - o f P T | — OEIU e 75 ] L) [2 4 78]« P w = P e -
Uil (7™ ~T B L o.n =z = w0 . Z - 0 0 D - aF e e D awiln] Oz il
-0 - D [SVI 2 L o e NE Eed [ I = A A= -4 % | =z = L]z N>D>IN Z2METLT CSEZF Lt
sl 0D [ AW % .ot O~ » 4%} = LA ] P | aalng ot o 02 e QW) CEDLZ N OO
O D, o ta ] Lo} WnT M e = LUZ=~D D2 o Ll ZECV - L T Ll >~ QDEQL LIz
whom - L T D W Ng Z ZOE > LD  * Oty Zm sl U e et DT = (D00
3+t o2 el 41 —z [99.5 T e A diils A E Ny e = SR 2 O D] b <« T B (3D QL LT e
T OB [a] L et DU et o x «Z20 LD e 1D o (1A ad wl O L e 3 e 2
i D B e Y | ey e DU S L LD O e - >D X - T ] = R L o U o)
D = WD L I —= TN . < o2 L. L&he © e T 0 el ~To < Ha) X ot ) B
Ol LW J &1 ds) DO Qb= 22 w w0 e Dy et LN <, v D OZ0< L= of SRR | b 1] B-duidie]
T ™ e Z2mM 2 wtn 0 il & []= 4 . F w0 I 2= ve ohelf L S | Mo O wreipe ), "3 ZELLL ar 1-4 78]
sl ¢ Ll pet @ ot i [ 20} R AD ATCEZEZ.~ DDk 33 7 DA< ZEU . g™ SAdeET wame
o oL 0T (L I [} 2 1Z < & D2, OO - st OA W =R, A [» M [Pl o L3N] Cor=ipll Ml U7 G =L
Wi wfiae BT Wl =00, wLOIZN » 0] peedbmdied 8 HOOE ¢ e E s EEDC o~ Exinm El UL NEUS
< Z et 2] ~rn, Z.. W L] 1O Dkt #D a0 LD W2Ze L0 St D WAt WWNED & LleicL<
At T 2R TZLLIw. TEONRNZCONDNO-IO™ NN TR | 2 M | O~ > ORI R o O A B e
OUHAWNE (D o MR D>NEOon WOH= L) Nt T O i D= D= Z LT Z T FZ OO WY R 00 0O O 20 U7 B e et O 22 (1 T
e O i O Z T e S T AL LI NWNONO DN OO OO T OO L] W Ol S DN ZC2ZNMND OO OO Wz
MELMNY OECDOY OO CE mANMNOOL M DA DL Me0Re oM QO ESD SO DO MGt M-
2 4] 4] jay Lol el - = =z 2 =z [a 4 o
- o o o o L] jan] o Q 9 e ) c
M m m m m m o m o el o o o0



77

i}
YSIS OF TUNGSTEN FILMS ON HFEAVILY DOPED SIGEH.

s SWELT,J. N,
43&19?é&380
TERING ANAL

L
L]
- =
. [ o
o w | 5] [N -t
[FR N - ~ b
o b L4 <.l
> e %) fun f 2ad o8
[a et PR R P &4 [us} = -
uen fu o > = <Lt
e 2 [ . o
L= of FHE A = [ = o2
-l % T Ly [= PR T -
LI ] [ - b 2L
[F5] 70 [} TR T [=
Ly o =z - e L=t
= —_ L [w
W« | |2 [ B =
e o = ~ 0 A wno
e 175 S [ - £N = el
[Zp 001 n = O~
= = ox Z -}
poag 45 ] [ 75 B L] =
< = < Ll <L)
Wy = 23] - . I oo
m e o e ' |
¢ - n o, P~ = 200
== - v 0 Lt
Ty = =z X n o [0
L dar N TS o L] . 2 Z
. w L, Pt Lk s jan 145
|1y A - e > o [ Juu
2 o < ~ < W [ =
Q> x N W [= i « =
L€ L [ IR - o LR o LT
- | - Lo I | L I = u ol
D = -/ o e Ok
[ 1/ B <€ 0. » 0N W m
[af atn [ [ 0 pm - 79
Ald e wm [~T ] - T
LI e = = Ll = L o
i ~ - e QS L
nz= »m - L5 I ) = =
M ow ey o = - Sl €T
W [ 18] - =T L3 ed oY %]
= > e OJem (X |l s~ =
[ g S| 0 O oLl o L0
My L) b . ZE D Z T
ey 22 - - gl = —m
[P ThE - e 3 L3 oo B o I ] o WOy
T Dt e e =z EMNbz
— o] AN Ok = o faw [Tt Jou
=Mz ed 2 & LINN 20 Wrzo
N= Wt (e bl bt ELNE O b bt W T o ot
= 0mx OO e ZNE
— g e 7] O Dd bl » 0T e (1 by Lo 00 00 pd
o el 5 T - b= WO N o ol [ 7517, ]
jaal 8 Eb 030 [ e e sl el DR ) WO
* L DN L T ee LM - -z
) =kl [ 4] ® [t £ e MO0 I Qe
e e B T s o V2 15 B TR 7R o) .t
e ML oLd] o LSS A AR R of T 75 1/ R
2 UDHCOT U =0 v N U WD) <
" DWW DU, MDECUT WDDg -
e L >»OmMPD Ll «IMU W eDmaE™~ L)
D AZD ooy -maaZ =T

0 Mfameg OO DL, -Om

o x x o>
C o e s
m jes] m s o

'J.LO
PERATURE AND CLEAN ENVIRONMENT

WHITTON

5%9

LURI, J
Diterh)

A,
10

OR

NTS

=5 00 L)
) E
NOE
[Sh)e o3 hfa
o e e
T 00 Lp £
L D
0 AT
wE EQ
Liwe 145 BN
LD
e O T L2
jo Adp I ARTL |
WwZzoa—
D=L
Lo I - Y s s ]

0

T

RGY SCALE TO A DEPTH SCALE IN CHANNELLING

3%239

- o

T

WHITTON J;L.

[+ 1 &)

WINTFE
R MATERIALS,
DUCTORS AT LOW (25 K)

ND OTHE
599

ERTEoN

-« INCHE,BS) & (CH)

re D OLL w

T DR (T I W= Z WO (St
*MME-CIOZ *FTXOCZDTEALIZE MO QMO LM OO LI i L = e T T E o)
.17.UHNEUU?URHUE?UPLUOI?BEBRGO?OU LoD 2 5t O D <L e P
MICLO ™ MZCU. DDLU DD et
-
o

b
2

)

m

m

HELIUM ISOTOPES IN SOLIDS BY NUCLEAR

} & (7LI,G);2D,3HE(D,P1;2D(3HE,P)

| TN

0
L -~
=1 =z
e | -
- o
o [
i
) L
- o e
o —~
78] o,
= »
=]
= o
]
oy
=]
tw ~~
frw o,
=z LY
T o}
o =
a. ”m
x o
= =
™~
¥5] "
N L ad
o w
et L]
nz
=< i LY
48] e
o P
Q *
o LR 1™
[ =] _ =
Z D L e
» I an o
nnw - =OME .
[a ol mu] |
[a S 9%) O]
e aln i
(129 =T
=g o do) Ldank-1
yried 2 T2
o Tand | LSl i
- Re PO e
it = L=
et N Lty <) - w
-y T L OLlmm
e LR
78] - s ] - W) e
el TR O b ™
L | oL L3
Uy AW
Dt e NZT T
«TDo - WL e
ALY E 1 the
[ 0 s LI wo
Cud He 0 #all &
O e

LAYER ANALYSIS,KARLSRUHE,1975,
2( 197863811

SURFACE
sF .+ yPLENUM ,NY

UD, N
EAR
PELER

mma,

-

e e Qv L] e O LD D 22 0 =t ™ Y e L) o
E Q. Ty T Qb= L2 D e LD D)
OLILLENIND sy ThCEmIETTMhOTS

faalvpfante 400

(3N
jan}
=t

BJRl«iBTCia

=
o o
@ - m

mo.d



78

[ ]
o =
L] [
= L) w . = ]
<T =2} =4 [Ta} — o N
- k- = L. &
>= = - » Zh |48} - O
" = au} w = e LD - >
0 = ol 24 0 f. s AR
= [ L [<4] = [ ~ o . | - LI L2
= = ) [ue} = [ [Loa [0 b~ o B U1
bt ok [ h} = Ui b L 0 i
| W - [2¢] o o [l t] > - ™ Id
O o 0, & b ~ Y ol o L X — ¢ b
< W =i bl [ . - T - Bl b
L L ond el << . o, o -9 P4 fad L L B <
o s A 17, Yt b et lau Y -2 o Wz 119 - T &
W - 48] =z v w0 m ol W w0
fa 4 &8 .| ] 2 ] ol B 2 < 14 A |
< = ol -l 8] = QD W - QE 2 | aad Dl M
a3 o MNZ < o e O << i< = Mg Q
- o < - -] = X | ZF WE < 0 <
O TR J < N [ % 2z »2Z bt 72} i -
o b = b -4 = [ = PSS o | Ling'on o ot - <l
2 w =D -t ld . [ [ e L] 2] BN e
[ -4 L o = 72 -9 - v e =4 me
o] 0O LE o g [T n jues jar =4 1 3a ot o} *
=z -~ B [} L] o~ 1 L | 2l ZF <
= = < = i -y < D = X Z< [ Qe X
vl bt fll] [ 150) o | [72] m < W =0 paw | - -
=2 > [a B ™ el — 48] N fa 4 43 ] Zha i .~ [=) [ S
L = - b oy [ o<} = =0 w0 = Lpr 0
w o o W < o~ = o, = < [ d 200 =] o= Zhd o
fan} - < -l = oz} fose i £ = =m0 - [ O A
f—t e QL < o e - O L & X = LR Ja -4~ 5 - (S L. 4
wd = R Ju Y ] - = *0 [4- B o o Wt I x =
= w0 - b [+ << -t w Lo ™ 3%} e O
) [FSEERLL Jam) [0 [»0] |l —~bi] fd [22] oy, W D N [ [ [ B s 4
-l P Z O |48} ™3 bl [Ip1e4 [ N TV 78] > = 48] e [
=z — "m X o [ el 28] el = & Ll sz = = i o Z
-l o e NTRI T frAR ] [ | | a M e D = S0 o0 -l LL L |
aoned o = = [l L1} o, &= < <L TUIed O o i
L oAt sl SR L) - - = Tl < Q. = i o~ [ B o NZE R
= Loader) ] 03 Nid ] - k=14 ) < = [ g wt BT S e Qd ~ o T
M0 [acdos) ™ | = e el e (&) = <R~ [ R -l
] s~ T jon RN [spef =) a4 [l ] e B =z m il < 7% 00 fam
= e Z ~. ~ (&) —_— o 0 = < ozl = [ b T o
< b D ] -t v Chue MDD [F24 =] [ T Q. b O RO O <
WO TR V2 Und* 1o < [ N ~ X [ 4%] Pl —r w = fdan] i)
T L = In<C =hawn - Cietl o Z L DO [= 9 m LI . L -1Jd w Ll
v W - eitnee < - o mm] > P~ i T Lt ad= R ] i | [o: R ! -
™ @ X i e har TP = L = T Saetis] =l o i i - £ [l - w o]
oo ANDE mo» W ix) mo =) 38 —_ - [0, Yiu} [ 7010 17 B - =i ~ n
» L [T ] [» o S o) [a\ aq ) Z ~ -0 L O [ T o NEN D I th
(o7 TN 1o ou afm o o d TR 17 N e Y e~ DLlbw [an') o N ¥ n o] (D2 e < L o Lol o g i
Z v e[ ) el MR w3 L I B & P | 20} LierT ] o] L% #LLd S D et o Tiw T o] -
(SN IS I T~ B 1o ~a ol ]=W o Bored M 2 o, i (o178 [T N . [ =R TS 3] Ik b - e
T E D3 (1] Tl ™ [« 9 Lilf— » U e =~ [ ~ FOL LD - 20 W L b 2N
- X bus 1 791 L 1R | - =0 B sldni) 5= U 22 o [y N2Z O koo L2 Qo2 Ly B
£ ] wWIDZ [} . SZE L] * sbmt T o 0 A0 72 L] N = ¢ o < . LIS o e Pt A DL ™ e O e
o~ =y O ju i Bl & B UL Y™ EZ e w ok . [ Lo L EN] "= O Minee U1 X e™D0 MO ]
D w3l aZem S5 " [l Ol e~ N K WD GQEE O $ZO>Em & =m0 A0~
G & ZLOO MZ DT L 0 e ETE B NUNT 2 w0 = WIL (P (TR OO v ODH<CR » O JZ
M 2O OR* ~F - AT = [Neslep] L) - w e Zedl) v 2w 2o - QALIOWw U3 3e 1= 0 w0l 0 oD RiD e+
T M -ty % oD [ 4 TR 00 e b Mo < fi-EZ L 2 CZLISE LOmmES o setfre) [ S=@t0 LNk *2Z 0O
e ] 0 e~ WAL s oW EA EUTTT Eve T T, X e QULYDOSCLRZIDDNA0 =
AL EQOINLNEALD WYELIMNEA.L wEAM RO DN OO JLIOMm G L 22D 03 50 00 oo et <2 LT D O bt <L CH DO LS
LI TR =W OO N TN 0T Ao DM OZWMA LN oW RO X QOO E NG o o TN T ZWID TN L0
O MOOOr Qe M@ D MY << bl MO ZCr DOt fpfefeed O™ OO ZTh Mt~ Ui+ MU ML

0
a2
o = = = X = = << < <% - L b o
C Q c o s ) o [t o o o o 2 o
m m m [s=] m m m jas} m o n M m aa]



79

QUR OF ION-
B,CS,CL,BR,

096

o bt O

FILMS BY NUCLEAR BACKSCATTERING.

GLER.J.F.

RADIAT.EFFECTS IN SEMICONDUCTORS,SANTA FE,1967, PLENUM,
ANNELING RESULTS.

ERIMENTAL CH
N
1
H

CH)
A
M

O~ b

AMAGE AND DEFECTS IN SEMICUNDUCTORS,CONF. SERIES 16,INST.
NDON {1973 )416

I

1

D

L.
g
) &
M.H
S.L
570
)
L.
N°D
L0
M
GCHEM. SOC
%F

W,
oN
68
0
BS
Y
HY
IE
BS
W
10
S.
F
Th
E
TE

KR,XE,K,RB,CS,CL, BR, I( HE,BS)

¢
9
Y
r
K
P
T
L4
%
Y
¢
s
N
r

- o o Q
x o 2 x
m jaa} o]

D | ] (=] o
m < o . = = -
-z [#a] = ' < -
b (=T 4 2 = 175] —
= —t o Ll = 0 [
T N =t - o = 5y
- o 751 [ = T o &0
- f <, L& o e I i
faa L =g [T - < =9 7% - S
L) =z o> Z w |- 4 |8}
o O m < -4 t~
= |52 o xr o 4 w ot}
n . L7« < < = 4 L
= o 0D . I o l | 7% B )
=} < < W m -l o jas]
[ -4 Lo | [ < =
X L | x O = s Ll =%
- L - w5 o = el M
o n = = b= L o
3] .~ Z < - = L
[=} L T T om o m = =¥
] n= -4 - v
w - T BT - w0 L3
[ o | Qom n L 4 2]
L - e melF) pou - - m
< L Lo bt 2 4 =
=] =2 0 2D = -~ Lk d [
=z L= ] [=1o 1e 4 451~ 4 o |l *
<< = Pty ) o o o,
=2 wn D ) - < *
- o o |35 T o B0 &) Q
L -t [ /%8 ] [Jp1da} =z /2] -
Ll » | 75 h_age [JL = o =
= < = Ll D wno [aa) = ol
N b= 4 40 Juw o ped - < (=]
e} [ I 2 == 20 ] o < W 0
L D ol L [35¢ L] - 3®) o o o
DO [ e = 4 antet] 1+ - &) <
L= - i E R o <Cld = e x
Lol -4 fut el e = el = [ 2 - 1
—— <L Lo N I 0O e < D [ [=]
[=-Jd%] Z-0d 0 -0 [54 = et ~ &% ]
i e 0 Tl tt el =< ] ;oo A ~
hZ0 [ealrzle B L o) <Ll L= 471 O - [ & - ]
b i OR=Dor o PO b4 ol (ol =T -4
) b 2 N ey e 1 [ | T = g =4 et
N g et Ll vt 00 2 £ et b Qo 2 o 1 TRER] L)
N> Lgt A i o] LD = < pel T} 0D 2]
¢ O el ndmi®; bliith o, hont> > Danione L
fmags ua] o) E N [ (4194 oo Jo g w 0 "n, e
haad> 1% | U T, F el - e NAMY 10
DO 2 = A0 1Y LIy P R - AL W e
s o & R Z 2z g s Mz~ D Z0Za, o,
o s = =-E0D e of < e Dl - LI »
mEWD [ o 140 Ju 4 ] ouawm - i = e L M
e bl T o E | b= L et 0 Lal o juleN — (818170 518
o of J ] - L L D2 R | LT . O sELIy [
we O o =TI 50 2T W ™ @w - o =>
I ke mMOLOL) — Mgl e S D P om ™ ST D Wl
T - fen [ w e A0 N DEaZEM L e DZeONn =]
) e SN O, . 302 O NTETD e N - WM X
BHRO0 EZ0NWWX0 E0JC O3 STgmD 1= O O, & o=
b TSR con ] o 7 1= e S T QU ] ZD e2ZZ e Ll 5, D
™ AL IO O EONG L &)
ZAOZ L] = ] ML T e v LI | 8O0 & T | A eI M
SLOCINDM L ZNDOIIT MM ™ IO ZLMEOND DO
EEFLINMNZNZD SO 08 00 [ F O e v [ O L o 2 et N O 0, YO L 02 | Ll e et
MECNE~ MNCZE D0, b ey MOVt M0 ™ OW
= pe ] = > = L2
o o o o 2 =]
=< [=~] [2n] [==] 0 m

a
- [
Lo [7g]
=
o <
= W
i m
[«
=9 =
< Qo
—d o o
~ o o
4] ooy &
4 —
- (=]
| Zw
L < [ ]
—t - X
75} W )
nm [3
el e O
< 73] ~
& >T I
-t i~ )
=9 e et
kel wow
| [=] X
O -
-2 -3 -
© m o
pu ol .
el =R,
wy -
0 W
] ) o el
[d M e <D
~Ll12 O
o SOJL A
o jaud 1= ST
< . [ e, 159 1 L1
=\ OCmiZ o,
2 -~ AT B e
MOW MWL M
e W L et
OF & 1 Oow el

-0, e =t () - ¢
o Lo = VA T Y. L [N
eI > NG,
OO Do,
CPRCBSSCCBA

e 2
2} m.



80

]
[43] =
m =z
1 [l = - tn
= = o - o =
] < L o D - =
- = [ Qo Mm x £
44 . . o b
b - 53] = o, 0 [ <
< =T [ - [ =] . 2 | e
-~ 0 Yo 7] (2] x < W —t
o 43 ] = = wm w ] = =
0] = <C el | (] [T9 s (] x
- = = - - e o —
b~ - - jos} . L4 i O 73] e
- = & ~— u oy & mx < I L] [T
o <t 48] e S -t ~ -t b= s Dot
jun 8] el o I- Ly § w LJ o o]
£, X > = = - 00 LI a., [] [l
= 53] = [ e Xt -4 a 1w
P L t 1Y) fom il . = [ 1
{ o] - * fout 25} W [ - O Q " e
-l . o e f3 -4 4] el » - =
[ =21 - = o o] fo W - [1p] - Lo
e~ o . —t = [=] < < fum TR = w
] v il x 24 T = ] =20 > > = < IO
= OV " el -l < =z L] = < *r O .
I D o - o, o Bakd e e = O 2 N
W o liud » i = . 4] b ] Dt ] 4] I 0 .
=4 [ 4 2 9 < < = = = > 0 < - b ]
-t LI ]T] = L (&} . -t [&-} g = w0y -1 = UItn .
wI T 8 = . w3 = =% - = < L > < ’ = &)
) fd = L m Lud - V7] el L] ~ 0 s = r Q0 L
s et LIRS o - [ 3] = [ v TLOZ [Vs] - ¥ o e [l D
= [ B nf o A = <, [t 22 ] 2l 5] =L t= — L o et o =
bl T =D o X [ o= s [+ 4 - ali bl 3 MO z w;m < LD o,
= - 72} N QO o 1} = <L /7] Em 7Y d o} S oD s [ > (X fun
| LI [ - 4 om D ¢ - s 3- ot 3 80 =t - - O a
[ << QO LI D o = [ [Tr1 8] VIt g ™~ L =1~ | < Q.0 -
[92] L) 3 [~ =0 - L] L] Lo 108} - un = [ 4% I« 4 B -
< W el L] W e ™~ XL el =4 — .1 — o bC =00 L -1 -
. ~~ + O . O LICY i oo B = 4% [sa)au] X o4 ] =, <L o W, 1 Dl -
I ENDX t n sl {00 L) - v Lo 2 - 9 =20 5 Eap < £l g
0 Q Qe ol D - Lbe I ] . = < 92T} . < T [+)] jn] P @meen L S | o
™ e XEMRUA 0w ow W0 s et b4 - ¥ lal o w =7 i [ A ] wi Ed [+ A Tl S ] -
[aa] [T S 2 BELZVT L e s [ - 35} L boed #™ Yo (12T e T g’ N o o -t
e L 1 5 -4 s — X ham . a2 O - ) L) o Z o ) LD = e o= [~ 9
o e Z0m < Teifld & o i) w M DA, W Z aow #hed oD o b Ot ~
o T TR T T I m~—-xno, U m™ o el R = < n o M » el E R LRy ™ .
e Y b ety L] S b [l 2 S s Do LI L, - =D = [ =] R ] wfns ) [ ) oD D=0 L=
vm E-uos e~ 0F Dutd Ll 3 ™ o o Q e s Yo el v L Lot - 0 W - .
L W 8 Lt e B < W ovmm &S0 A g LY e = /2] Xz >N WM Db e by Rl =~ -
DR2Z =M= D [ & me = il v Ll N fyee =i 8] [ oA %] [ ] L -l O LT -
BT = G < W opnnm ToOZR O o . Ll ] wox et ® IR =t D) < e =
0 e BILILYWT - 18 Lm0, QT E e il O b ol = L - ] o o et O s &3 e ] [ [£3]
WD = D xr 2 e T D . Xt LEZ H b oo ] Rt 0wl > 00 o]
=) o2 2 o0 IZ DN Z~ . L= N o o B o R} ] SE D=t >0 B U D= . .} bl edd e~ )
LG » DLW » (22 B - 18 FE /5] DO e~ 10cCn, E-W - - < 2ZM - [ T~T o N - o i) AN &=
Dbt D bdlE = €O & WD O ™ aDEeEer even, At (= LAl [ Je=1T9 AL« »
= 002 L B2 AMbe e QW vl WL ZY) BO L= E N =< L) 2Z0 =20 LIS i
D0 »  aDLLD » s D LILL - 4R LA Lo o BN ee OE=0LIM "0 L3 = Pt W _JeN T s L eE ™
Z 0O E - E M EE G ™l et D e MO E . = 300 =9 Q2 ] D =030 TR (XD myEW B w0 = -
L= SELYE o di] o Il wZT W Y e e (20 Ll 2™ e Des el e DM L ] * QAL O
Tl & QT e =OUIZER Z N0 FDOUM O JNaR w=-AKTE X WG #EAn EZAUMG, D W A KNI R
LICYL] % el oONLIM FTUICE & U mird 20U =102 M #L 1A Do ¥ I T HUIOO & LN LI 10w #LWINM o QO <
Tl WheDDE IO v O (bt MID X e 3 ICND N0 L OS] IR RE D Q2] ST R woT
X OO s RANMWTOE SO O | A0 CICNEZEMN sNCLIE M NIO QUK Q O OO0
LIS S D™ OWDED M DWUO T O OO ZOLODDZL] sONCoACDC TmO VDM VDO DEE O L0 O <
QU MUkl MOE =4 M=) mUOD~ M Mda™> MZCED O MopkNN MZEN MERN Mkt 8 Ot~ O
[ & Ll 4] = o 24 o | el Lo | o | 18] [ &
o | o] = o = = ™ o o o = = < “T
=] m m m J=2] m m f2a] 2o m 3] m o [ 5]



81

+
x [49]
<C w
73]
- — fan
| &) = =
= 14 . Fbe <<
=4 Ll (& 4] o
o O o~ [} Nt L] (]
- L ] e [ 7 = - [4a]
(o > - . lop] -] - = =
~ L] . | ~0 18] ¥ o> =z = 2
[=] Zz < ] (o234 75} * £ = e o
~— e RS | o et «< i =
LI % . o = P | wne e}
sy M X et wl @& O ZO o
[aus} x o = ~elD |} ul 2 Qo< =
. 0 << [ o o e = bt D) [
w = = 0l * - | > > O o ad ) x
= LI o xr o w 20 [} = k- <L -
<T =~ ] L] Il . s Q) (814,120 ja s
28] o m r 0 et U 1] [75] - = et ) d
= o [ S - = = ., ™ o
> W LI | -] =~ (o] [a o4 * [=B g 113 bt
> ¢ [ TR - 4 Tt > Lol L o, o tad
faa] =] L4 we e o [ LN -l
[T 3 = < r D (& 4% ] . et o
i\ LI ] -3 -z [~ ] << - U3 wt> ] r =
= joe i | TSI Y i -~ 0 55} o e~ (81 8] fad L
— L < m 4] 4a] o [ TR 78} i1 - - .3
- A - o SN[ 75 B LI 2 bt bl ) R
4 ) ja = S L - [4 Fan ] =2 = [+ 4 . fr [l T = 2 =
|7%) o] O vy W s ] x Lo < I - -t - 2
LIE Y 3 [ - 4 [ o 8 < Ll LI o s .. 4 = x <
jasc Yo ZL1 W .| - Jwi ] m e .| | 5] $LZ0 — - T
bl b s A A} L L1138 ] - = & . [ s L [ x L
> x <L E =z o ELE v 2 [ =MW 2O - L
c Dol 20 P -x - T 4 g = Dhny < =) [ r =
B Q. L O - [Z2 B = . 20 e 7 R
mz=0 = L - = T, [a= T s =4 [ I &) [a PN | =0 - -
priemlad -z ) < Z Lt O LI o . Z [ 2 [~ [ jom B8
- [ £5 e o 145 ] LI O el b Y [z [T N VI 2 951 |42 B ¥
2 Lg- L [ I H4LJ D o0 E 3 »h <€ 73] 0 a
e 148 «Z 0o D2 = XD 75 .t Lo 2l < iy 2
[ TN =3 2O - @ T [ 25 gy =] .| G ™ MOGE o [v o] moQ
bl VaLda) X =D LI %] 1220, [T ol - 0 o 0 e omLden 4] LR 73]
.~ [ 2.2 [5. - ] x o Lg%} ] mow bt d ) - -~
noo - P LIS [La-17¥; 1Ml o T wrd ) omzZ N N
[AAL28 | Nz b Do =& LI 220 O~ . 0 [« AR o =Ll O 4] o
= e o T D [Falds] Lo Sl (o4 — S @ [= W] LR W e E . e 02
<L <T > < e I E 0 @ O QAN D gl | 0 D b [ han | ]
Lan ks 4 4 2 Uix D2 ATD el U2 - L gl 4 78] S Un Ayl [T o of o 4 ==t it
[~Jmis [ I L [ Al Ly = = L Z N e oo 21D sl O Ot
- B,z DU DL i O b D] Y LI QAL R B feli s 2 788} Ly O\
] T v Tat el ) EOD~ EZCD W bl [F3E ] - JIE] Qe = et (Y-«
Q> o J o PN [ = — * SR DY L, TS0 (=Y ] wE L [ 1] Feys LT =1
LA™ et 2, [RYe1d5] [ L N ) 34 - s wht . O — < o ol
= B [omand S - o et e O, 2 T L) « D=2 [ Lt 3 sZen [l i (175 =)
N = Spm T * O~ MOE = BN =~ 9 e profinganiodal tm o2 I [
DD G <= O WL @MW Ll - <<l Lt g I= 18] L= L - o)
L B Ve Rt LI Mg b4 o) = Lagnl oo 149 - el Z T = - e afe T R UL [l o jom 175 Jan
LT bt e e | IR LS B 1 /518 T C L Fou PN, 1 75 T 4 Q0T ZE Zo=
[l funda s T AZE Ll LI e D) b e o < AT o LILIND il LT Z
=D JLODZLI? LD s WOZ0 LGV Tl « XU0IZ » o™ 00 X * ] U Oy
SO 3 JLIO M LD #3Ze ¢ HFLIZ D0 #LEICOD0 LWLA 2 WUIDZ T IDDZ e - #]

230 o HHQUNER ¢« 0.0 &« QLMD QAJ<C,d s @ W™ ST O0AT ¢ LOCR ., 00U~ 0,05
LG OC=TONMICAN JOUC. I~EZM I DO S IO, AN IO E - OMNE DN AL E ST (N A, <
T ZL LI~ IO NCD = OIUD OO oin, wWONT OONED O O LI o TNt L)
OET DZEMW.L VI DNL0D QZCCTE QmMITae Q0= OZ2ZEQ OMEEINU OO O«am

ju ot - - —d - -1 -d = = =

< <T < < < <C < <C = <<

o L%} L) (8 [ L&} L&) 18] L 2

Dt b~
= [\
o
r /| -
|3 I a ] T
- 0 D~
= Dm =]
[u Y T5 R | rt
2170 B bt
>y 2 N
<L} < ]
-l " d
. W fu
Ll = a.
L« -
<™ T
b & D '
fxcon 22]
= = o
My ™ T
& B~ o
b £8 B 2 ’
Lid —
el = -
Mmoo ) o,
« 3 <<
oZx O L
LI - i =
W™y LY
e oy~ ] L
Zhaoy o =20
—ZL] 0y e
£0» 0 ==
- O - .
woeve [ o]
w) e = L )
e OUF (1o
B (2 e 2
s = L
Clee = O O«
I [“417s]
we=z o owm IR
LM =« O <l
C~l0 L. =an
DM b Lo
T ok 2z
rBLY 20 =]
S k] o & = & 18}
o) Baliest -
T = (S
— e =l | e
T 0O 2k oD
D AN e LD
et wE VLT wel,
LB 3=
W D SO0 e

(D4BS)
0
I
A
G

bl D I e 2
AZA0 Ay
PNEIIR »FED
B D2 WO NI N Ol
0 VU0 O
= =
b <C
L [

I1.GE

G IN AU-CU AND AU-AL THIN FILMS.

ION BACKSCATTERING ANALYSIS OF MIXIN

AL,CU,AU{ HE,BS)

CAM 748



82

- L} L]
' [7p] a2
- x ] e 2%}
' y = AR %2} [ >
— fa o T oy S o <« pi =
S ' b < < ] o & Q
K o T L2 -l » [ Ll o
Q ot ol — [] - L3 [ =]
] N Lo 30 -t Ll e o - X pve)
> SN - = < o - —~ [
- [ 0 - [ 8 ful . =
’ s o . [ 5] 9 . | Q. = 0 A
[+ 9 ONE wm = bt [4p] [ . [ 1s] b fu
' =D Dt N~ . -l %4 o’ b x [+
Ld L Raal ] -l L2 - o =2 - [Jp 08 >
» ol o Li: v . 0 o 1%] Z 2] w
[ oE | = > e » . 4%} el Ot = =
45375} 2 Z Lo L = . ¥ it 4] | £ = ja 4 -t o
2] . 2 ZD > m 2 - 2 20 e 2 = o [na =z o] ] L
L 2 eEad B Ll e LI T OO bt e < O e~ w =
Z2 = =-abd 2 o [~} e [ P - =t D .. < > » 0 i
O e, (2 . < Ll bl < DD 0l = m - 1= - | [4- BTN ~N
=] vet [ g T & 2 > * I = o o4 . & Q L - -t
[ T I T L2 sk [ I e < L | <A = ) 7] .| = w - -
s A (L] i o > b ¥ < afm o < b3 - | ~ =) Z el =t
.y = ™ ow = - s T . O [ B = o ju o b < 72] T s} -4 ol
o L Z PR . . ™ ] [ 3] Ll - - L =
=z ¢ [=]eeleo - 0 | =T~ = w T [F2)-qandis] > o = walad o > <
e b= = (S L L] 200 > [ L 28] Lo w < ol
m ow- w00 = q [ = N 2 << faa] <L | oo} s b - = 0 <C
w2 vZ =z x 0 ~ O T «uo <4 < L =g [« 4 = L
XD < L s ™ = > uc B+ 4 Q.20 o [ = n Q < O - =
[ = =1=- 2 Z T~ 5 O < X LMz =2 1w [ LR 4 —
> o =185 - C <O [ ] [l B o | [ =] e 2 | I
L) < -l 0, [] - W 2 .| NEmtd = <€ < - L2 L o o9 )
-t DU o =Z n < - - wL w0 bl 28] [ & . Sex m o 'y A o]
s, = ome = Z W™ e s 0N ol X -t Ll - = L | = <
LI I wo T3] O - [ - 4 %] AZ200 w0 |&] (&) - =2Z b= - > L
L LR oub=ll e O W . = [ »f O el ] b ] | L e O = Wl o
e 2 LI em ta P 20 B . T8 2 4 - =z - < | O QW bt i
[ J UV | LIt ™ 2 Tem Z - w0 O = et o sa] =0 N =T I Xiad
A s o T < O < 0O = T w1 E O w2 a3 - m o L et - il
Ny = -2~ 2 L B L B T 51 < ) e R o4 » PC < = = T~ L m L]
L ped L oL —~l - —_ = 2] oz LI~ [aV] o ] I T « D2 L O oo |
m<T = [ 14 J L o = T . O Wl o — » Z O YwZ nog DN [k oen,
O o b T TR 2] [+ 4 O == erifs Mg «a LS o (=P ] . WNDq = L it =0 il
sLl D o= s VI ftamect oty 1) < bt ) 23, Z o &Ny - s Az g | D -
X L P 8 T I B 4 < IS o ) Toes o = =) [5 ot} O W O L ndt] » 0 et
e Nyl W»n s Ul e 0N L] <L 0D b .z DD » DO Dl il 0
[N = ot M e > sher D St Ll - 3ge T} 0 Lilemdimt a8 oZe (75 I T} [ 0w
2 LZZ = » e R QW e SO D ) mnfoe Tt i 2 o< pesr O el w0
- = o 220 o0 B R un] SRR of &) s, w R D s AW ot o Fs € LNOT N - -_T A 18]
on o Ll — X0 = e TmNAL gt P B3O I Wt el L. -4 (BT e Y T = N 4% [ - AV 2O X
L.ENA == - L0 VIZ2T e = WO wnd =2 e U Ol v B D EN® v q
wer UNED NOD W mM™ O 0 ™ =D, i {alted hE € D e He] Ll «0O - *
s L=t bl e I, WEMD 4,00 o Zelad [ R AP « ¥ [and* M ot . EEET 39 fs A b €0
o o oL 35 } A ™ (s Lae'- o Sifmf e EFOD L EW LR o o oSV | 4 Y o [ NN £ MEFDZ L "= Z e (D -z
LR SRS = o' o < S [ W o, 5 U B o F5 I S — O O W s la o Dp= vl D ¢LZar 7 I R
N2 shmt= M LI S SLJIWES U D D 1 D e e M b o0l a i T R Tudldl EQeXQ
OO0 m L= v Al o« tlA, U M s v U Z D werfa? L= LD =T & EZ s KAM s LM
ol Rl - s el [ w3 U2 ML, - e v LT ZEZMO LW W MELD @mE afdN Ot OO RN« VOLL- -
Z WAl Lddet s =M UL e W DL e s SHEeE el o~ WLIZED-— JX0Z w LB IS R o age st £R oy E b
el = Q0.0 gm0 - [SunfaWd] =, T w L] LI em EOES ETROO CLUPOZE e QAT QDT
NOEWNS WESW— WGkt~ o | » el — e eT ELdb D e ZUODM s ZAMTE SN LS D0 e Dad@E O
o AT Mried 0] DT ol 60 0.0 @ LIEZaE™ b ot & D2 L (2 e e sl XD O WAk CJ0oWn
O e IE Q. O s SO CTAY] O A feeleded ONGOCA IO XTI O LG v D] e TR RN D
Tl *WEZZODZOCEEOIIZ20..3 WRZaJ D O 3 /) £ L0 QNI 0 D L™ O (s e bt ST R e b O 2D o B B O N WD T L= M ND= O M0 O o]
oA AN OR O ED LT LINTEA TN G 10 T T T A< AN T N 10 LNOCCZTOON OIS LI L
Do dad OHNIL DORTARKE QR O™ 0 OXLIes, Q4N Q9AW OCZe— O@CAm Dot O OEEDC
= = = = o o o e L w D b <
< < < < << < < < T <C L < @I
L O (& & [ [ W [ L &) 8] L&) L2



83

hd [}
[ e - Ll ]
w [ - < [ J O 2
(=] [or T =9 o xr o =
] - = haad = = < [ ] -t
bl | s 3 Lol Q ' = I = [ R
« W02 ) o [+ e 0w x < |5 I e w
wd 0 I = o |43} = - L= -
— < (L =2 (] o ] 0 oI = =
o)) LS I LI~ r L. o =4 m 0 m e L.t <
] - . < Lo ] =8 Q L. o o} - <0 O
o)) n 2z . I [ s = fw] o wd [~ I o w wm 0
i . Q [T 2 4 [ [ 2z [T [l s ] 0
- < jad <L [ e 1% < = D= L2 2 s ~Ld0) [ ]
[ R [TR I pod - 4 (& -] Q 19 [ > Mmoo <
= << - w0 = o =4 < ja 4 = OO m o
=z [l ) o v - R~ fan] [#5] el 78] <L T D o
< Zz vy wm [d " = w - = = Z b -z Ll -
— LT g D [Jain it i m > Q 48] < - - r
—d U3 ] m N | c o - Ll LD |8 [$)
a e, . U P L] = £ Er 38 ] o B~ a4 78§ 1 L) -
u s Q% LI +3 ] << ™) fn - 15} -4 o < -l o o
] pete T b | 200 o |8} m a - LS~ ] -t o <
xI [ alael . (K- 75} £%] . L] 1 (5= ] < e
= =z = D = Oex ot o o > TN >ME D i [ /5 B o [N -
a4 B O L =~ (o4 ] = [ . - [} Q o0 M oUW .
o 2T 4 192 B <5 [cald I VS o Ll [=] LL- I &) oz Z <L < by
= (]} 7} o FE . fane s L3 4] w2 ) m e I -
- Ocm o Z <oy =2 D= - o~ - 2 - (73] Db [=9) P
= [ O D L0220 D m L B ] = 2 -z << Ly = o | 7]
O X = - U W= 22} =~ A Q -t = =00 < Lal
- 2D ~ o L] Y L] e m w = L 48] [ves 4 o
ju i ot LI = Maad aot.oeg = w A, D= <t [ ] o = LR T L] b2 jou]
) e [= VR o < | L3 il Ip]ah} < L L o L T . | [&]
et < Ll s [N oL sl L e & . ] > W = e -
s =Z0 - = g b e O \pJ ] m m I LI 4 4 Yim -4 D=1 ~ = »
o Z0D . MO o - = Laml”Z] Il 4] b i o] NLE= W 3 w0
[ Y L= anYan] <2 IS o [g]ed il Of= o ot < et T o . X <L [« Tl -
o o Ao < e » L 0 et O >N 2 - < bt 2l e ~ T -
Lz 29w 7x 4 = @Q Lo 0 A hZ - = [w PN Ll -t 2] QnZ Ptz L) T w
L oo, O < L) e g — o N ™ Qe ~~ = MANr - bl L A of 4z N
X bl — ™ T ki nao, - D D —0 €3], 1] L0, [ ] E P e =
=20 - o ] a4 anrJenfa P 3o 4 TZ a0 « I [ | Q=D - [Valgaye'=17s] - am Wﬂ hE <
Lo L B -4 2 4} L I wa O <5 - ~ [ 1B 45 ] Do 20 0 Lo l?2] hid Loatp-dad oD e 0 <l - L] -
[ 2| 00 ey . L o= ut a0, 3] ol ool fo1 1 - AN = - L S ¥ P Ed A2ZU L [
o3 1 2T o) e, o) =Z N — o0 =m0y av.. S ol b Lo L R o e BB 2 I - o L =
Z0 LR R - o s DWW (L 148 ) 754 o} sLMD - = D0 e S - ] L4 [ &) U o ] 5% | L .
LY =Zzazo = 2 LLnIt; Lo B oo o i . | ZE X = -z [sfe, T 4vs} [a i, e Q5ty  ew L] =]
5 Lo L N0 ez wmt — s D oM @m M Lezz  ONED S~ 00 e -
LD Wbl e WD oozl hed e N i T =T <D =10 T 7l 2 L A T o T Y Y fa
A e D xn /A= =g a1 4| LI = o & TN ZWRZ EOWN . ol O &L LE « = sEA L OO 1]
YE Wears L whey - > =Zz2 - DOOUN ST W O™ 2Mmulo o EDNRY L < & oLy =
s SNOD e D 2™ D2 Gl NS b G fefn 2 <0, B~ oo EEQEZO SO0k O, NEZ —
Ll ] *MAZ V-~ ZNLllua, MO = —AO0DZE =OWO Do "D O QlX=O0 NG Z., =Zhiw <<
ol e T LI - g O V6 e D Erd O D s XEO- LEEY ELDw T (LTl v =y IO WIED [«
. LI TO whE 0 LA ) L Z 0y <l = . = [ s B ~JRWO SOMZFE WEAL DO 3 e -
HAE AN O trdefe. L~ v D N LT - LTt 00 DN s 2D {0 2 Q. ¢ e ON Ll O L > an *
L] LR W5 {¥8] =20 D> el e, MO WA - FE 0 Ll A L IOEero NI =ZX g R
2ot 2l eZDtd WO L Erd ey o - = | EXLIR | feselln, Lo b | EZO\, | <COEWD Z ML <Ly -
Qe DORTZo Lty — . (T (L= e 10200 & efe N,  MIE s 001 132 bt L 12 WO eI S
=ZE U 0 O] e LIS - Lo NIZC » =-M0acWn 2Wa 1 DS Sy~ in Ll D DE~ L - N 2
oo @l VI Nl (D O - T bt 0 22 - NZDN T 200N i< w L] 0 0] L = IENE T= 9 g L Lo B
B W olJldm O IOUY TOOLI-U - A ZOE T EZNaZM HZe LY LU, b 2R ON A LS Jantd. ) p I TS B LRSS L1 = =R
Oy QCEZT, ] e =2 0 R T0, 2 WO d b D0 e R L T e DD NI LIBIED HEY ¢ R
D0 Ardl)~o0, MUCE = D0 1Nk e ZrsliE LN T HOE 0 O O LTI E T Q00> _12Z€
L Dt Nr.._..C.HCT.DnC6AUSND..FQ..EEOEnuT.MC......EECGS.IECCCSIEELNIEPARA"ZERRC WL 07T LOFL] 2 S el [ vt bt L S bt £ L3 )
T T Z e [ T3 <COINT X MIEIMN 2 e o L s of 7 £ d oV [ 1 i OMED DO e 0T oL p T ¢ TP OO T a2 DM EDT WOX,
Lo Uiyl Lo QRAWNOm Ul OO e LHEAN OZEZAN Ol UmEo Q5o 50N LD~ OZFMm W
<L [~ < 73] W (43 ] 7] Ll Ll [ L] 98] ol [ ]
jant I I I ja s I T r X = X x Ja st
Q o [ [ o Q [ & 2 (8 [} |8 L) W



84

NUCLEAR REACTIUN

GN IN QUARTZ BY USING THE

965119
USI

{1
FF

ERS OF AS AND Ss IN SI USING THE ION-

A.,GIBBONS ,J.F.
976323
LA

[ L] B}

et e ] X

P U

=52

O e T~
=L oW
mpe—bm
L ] Ry
g | Eed
< DT
[V Yo b
oD =
[ 3s ol Tu-A7p]
[7a]a W | FERE

o D HTNT e

D b b

ft IPRADIATION

263

VIENNA 161965%
s EMITTED UNDE

[+ A&} T
L Jae
-_E Qe
N30
[fhjend T} -
[ S 1aT gt

) T

ROM,0.
OCHFM.AND GEOPHYS.,1974,I1AEA,

DEVELOPMENTS IN NUCLEAR GEOPHYSICS IN SWEDEN,

——~
o
Jwe]
n.
St
-
/]
L
-
Q
e nd
wl
= o
(=]
m
- =z
~r ~
o~
o >
e e
-~ el =
= 114 1l
nho M =
) 2= joe
O T4 [nd
41 o VRN Iy ] (e
=es] I w
jue T S 145 i
O N o
w1 | o
oy Z
[ ] oS % Lo
oy Xl e
=) O -
Yo Z | My
N DZ -— o214
jow} <0 D -
M 3 =0 - [fe] 1
"z "N =z N~
[]9%) sidmmS ey
o= O 2 O] [P
"~ WL e 0D =
- 20> o I
.| S TP R P
LIX LI LD miNeD
P O - QO
Uled U3 02000

e O LD | 0

AND NE IN BE AND C FROM 500 KEV TO 2 MEV.

ey WANG ,K.H+,POWERS,D.

I Niat e X alid

(99 Ldo)

LD OCoANT WXL TR WO LI DWW kO, »0D=E
D=OOMNTL O=CIEICZ-OMNT N TN~ WUMNTZAZCT O

Uitrdr= (e WD DT XW

o
-
L[]

Uwm OADQXE Oe-g™ Oo.m

29 T
et o s
| &) L]

w
[q¥] )
[dp]
e S
- —d
<
> . =
93] e =X
N n
= W
[ =] L X
< n -
e
7T 75 B 4
M s D
o - v L.
[« I
s I - 0
oz W D
oo n o
(] - E
- = T Z
O - = T
- 03 - " D
o] O
2 I [
o ] L
o = - =
v B« PRSP A 4
hZ - D LI
-0 W D M
b T B AL B =
O - = Z
[ R =
MW O o -
[172] LA |
- el [ ™
mwn =2 = °©
o - -
W o e 0T
Wiy O LieF
el & L =
e L2 M-l
oty b ONE=E
ealF - ey A!..u
Ll = i
A X el Ly
o 0. - [ 1S Iy o
27| rmlD O BIOAZED
L QAde- O ¢ O ow
- wl o = TNCITA
o Uith = -
- ] e« MAR .
W v = Li-Z0
2 ZND e b Zw
s DX . <
e Qurips 3 EZPW -
[y X, < e U0
m "~ - [T [oe Vo]
» ML LD D0 -
-4 o, = U0t e O
» X e - X OO0V
C &

IN HEAVY METALS.

E,BS})

R,JeW.,ZIEGLER,J.F.

ELL,I.V. ,MACKINTUSH,W,D.
S
H

MITCH
3%437
TS OF
+IR,P

9%
EN
Y

(TR b o
b 1y 1=
o

:

LE
T. 2
EASU
D, HF

O~¥ 0
b d G L]

E
E
4

K..,Z
PHY .
Y-LOS
LSB,T

X 00

IONS IN SINZ2,SI3N4,AND ALZ203.

BS)

Dl 2
= RS o i N
L b -
w7 O ek
O bk U}
Made nf L
[T |
3 et

[
’
YERED STRUCTURES BY

a4
[ d]
e
= m
[ 4884
(25372 I )
> 0
L I3
- =
« 0
[ T0] 1
LDe ]
oo B« 4
[T
e >
jun 196 R 5
a2
4]
T
Tt o
Hey
0N oe M
+ O
3
00 s Z
sy 0O
= O
LT A
2% A
DO> 4
O
D X
—~0 s L
WU Qe
[Sa o] wn
sl R
= JLT B I b
s DR
=2 »E
o e W
el €5
L= ZD
el e s LT
<hetD <
Eeld 2
UL OF
WL
IS E ] e
» Z000T
DN LIL
SEQNDR
" d e P
T I LD WD
Dl 0]
=D OO Oe=
- el 220
el SV b (D
Q00 Cud w
pPJmE o L el | 76
N NLI T

W.K,.,CROWDER,B.L.,4AYER,JuW.,ZIEGLER, J.F.

SN oDk DMDOAL MODAZOMDEWUOONDLOZCNND

BE

2 =
T x
o [

-
g
&

-
X
L&)

o}

=
o o4
[

O LN T LI TAZ LN T LT »NT W=D UINT T ZANT o~
LagCEmM CT.D..URUCAEG DCaxrZ OLWXEZx Qoo

X
|8

L



85

[ ]
= =z
e 3 723
e Dy m
- = n ~ Ll
s 0 » B oo <
2 j9s} 7z B - T4 =
3 * <X = < = M [» 4
D = x X ZE ~t o

hd e L) D @ > -~ 1.
fa, L~ =z e [ in
Z e o =LmMn o o (A
O w jan B S = Lwrenr o} [}
(SN & [l vl P - - et
- . S .y~ ~— ' [ ]
0 o ey = LZemr o Do [
wt B < W < U3 AINC L] P-4 o |
< O f Qo oMb A, 8 ]
- 0] . = 2L Dt (8] X 0
T = - Qo L -
TR » [B1. o fa - of ¥ B Y =2 =
= - b w0 TR | Iy [ OK] L]
o o W [ N0 o -t
x - < L} E SDmqg = g o, = 02
=z oL = am <lQgRE =2 - Z X
[ LW e w-llT O, L] LR + W
L} W - 0 < o N0 D [T L] X M
o < 0 ’ o E> Bl W e -z . 0
= 0L - [ L T ot B « T | = <€
[ R LI - 2 b L L &= wy, - =
m= T = ) Pt T ~ ja A Fhj -
2 <t L =z Lo, ML D> . LR} ] L
Z N x W <« T O o ) T
<=0, L > > DE =2Ewm o - e ]
— [ I W == ntg v LI &doow
U U B LI W] o~ ) =5 W =
s = v O b T I 72 . N [ I T
o000 xzE A = - Loeed O O Y o) o
=~ ow r 0.2 | - . D (=1 e I
Laow * = = N« il sl =oow e E e
D= xE 2 - = OO o« ~ - -
Qo LI B o [+ ~L - ~ e 77 st Lsedes
Z Wil 2 175 -~ 4 T ) . IO ool - 4 e
o w2 T D= L= = o o ¥E] )
Ll W, mnE b« AT L] Yy, [T | far P v
e W E w QYD w3 <O L
IO Bl * o g (SN ) o S A [ ilhen} [uof S |
L] o3 w g [ 2] NI LIy LIz [S5.2e1 2
Ikl ML (S oo L= - U] TN L et ] D] o | Dt
o] o 2 "R W T 3 N sl el epe 0 e o~
ZED » sedip 0 P O ' e . TN wm U
HEOL] I o EwZ he S 191 & w\) [ Lt o
jan T 7] wiy eI 8 Z e ™) . L7 . D
20X - LINC L] i O At i wmwn
Q=W g I LI el e e, eE =20 aE 0]
MO e L e m o Mme = jow -2 (72 T N |
=R o DG W O ZwzaL) S purply )
LT Ll 5 (0 DO >PTOCZx D < ] N
e L = A [ T (X o€ o <Len o b < =
EE A N M el Z 6wl EIEN -~ a:m o L o S ] o
TEZZ= MO ZZ «EODm [ TR Y IR175175] [ 42} N £
- wTNG Qe bei T - ALIWNE » sSZNJA0m ..] gm L S ] %]
&, S M Ty el IO % D) 2Ll - 22 ) e

- [ ]
=z b }
o= -
- =
- ] bl
B et b
=] <o
= /%] - L
L= 4 [ B | nNE
(S & -
- -0 L o
- -~ " jon 8.
o [ - . ]
ue << Nrd N
I~ = o, o Z - W
n -y 2] 0Z
X S - el O
" 0 o a8 =0 D
v 73] [+ A <o -
) fome L1 ™ Lo w . .
-l o = ~ - b I 2]
- [a - [Tl ] -l D . T
o [ = w 2 < L0 -
= [ ool I Ot O e ™M
bt < L 2N Lo [+ S - ™~
o 0l f » = v L o -
L .- o T - 0 oo h
- vl < TZ I o Ineg
ot @D . = [ el L D (o]
< | b= m = o™ o o M) LD —t
&) o0 | ey b » | I % gy .
w0 m e 72 B 4] no = =L} -]
> (=] < - E DE e “nz .y
(&) b 2 bt - = = el [ &3]
< =< [} n o~ 2y - “n
=] o < Pl » -~ arTx a2
—~ om [= 4 n <« o2 Y =] [TE
n Q D P & oe L N0 LW
m L] oy [T O 2 m =t Dot el o -4
n e~ N jam [ o <> vl LT <o
1] w [+ 0] T r = » L~ 4 P o
x << i =, L L LZ o = O\ i
— o R foue = e} - <X o
[ 2%] LI O e P~ Bl e e [ (= - | L
» D m [J1eg/a] ] - = - =-en it L 195
- OO = Zod <r - R el () 2 far 143
= =l -l [&] < E W0 2 i} L
o a0\ I Zer -t SOLl e Wil 00 - LY
s @ O = — sl - Laalnd el &4 Llen) N
= eDOS U e o Ge B O O WY Sl >0
Z et W) s A T 0N AL L iz 79
bl 1 a3 & - < DU~ =t = | e = S & - h
Ll XetDZ =00 -~ L) ~, 22X 00 o, Zt
B ™ 3y LI MLdud - M DO, Zmz < -
* WO & o s Oro rtE =D = Chel <L) -
> OWwde o =T fad v L 1= be = El00  Sarm i
» e © LS e PN [ Zll o v e Al TP dal Llwiy,—~ 3
) s (oL L S L O T o T b ) T Qx N Wl LAl
e BNt b w «DNO0 € S O Qb tn tmdl) » =
» w0 0= OW m MEEW- & ) fZOM L] A e
0, m (220 A L *LICCE W) s & = I ) i

- O 20010 A.Th=LLIY)  Okfn LI i) [ 1o

Al » S0 DXDeC S » eI T - &M .
= RO A0 R | (T N LAY M RIS HLIOD e !
O abeli™ M o SJLISLIO LedZ el QD W 0= sl
MDD eI (i ORI MO L RE I~ O sLibur=() | DOMOZ
ONE sZI00r o 000 HZMAIZ0O LN A o P AN A
E_UDSH OFMLMO USaEo CAQB?FACPAATS Comdimded 250

AR
K
L
L

- < < << ) )
) - - d - =t -
L (&) L (& L) & &)



86
GRAAFF AND THE APPLICATION TO ENVIRONMENTAL AND BIDLOGICAL STUDIES.

DETECTION OF THE STABLE ISOTOPES OF CARBUN USING A 3—-MV VAN DE
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