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abstract

Tab】es arc pr(?sented for equilihrillm Charge distrihutinns′

mean charges′ an(1 distribution widths o･f energetic heavy ior)s

(Zl ≡ 4) passing through thin foi-l･s reported after May 1972. Data

reported before May 1972 have been already compiled in ATOMIC nATA

5, 113 (1973) by Wittkower and Betz.
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A11 the equilibrium charge dist･ribution data
of ions; r(,POrted

before May 1972 Were tabulateく∃ in At. nata 5, 113 (1973) by

Wittkover and r3et2T. (referred to l叩in this text) for ions t^7j_th tile

atomic number 7Jl greater than 3 after passage through?asE?n11汽and

solid targets. A r:omprehensive review arti.cle on heavy ion charge

(1istributions in media Was given bv Retzl in 197?I. Since then,
t

J

many charge distribution datR pFlr七icularlv for high energy and

heavy ions aF Well as sever<l11 review articles2-6 have been reported

in connection with the investigation of basic collision processes

and their
cIPr)1ication of to other fields. Consequently, the

necessitv arises in compiling mo1-e recent Charge distribution data.
一I

=n the preLqent tables, ecTllilibriurn charge distribution data

reported after May 1972 are cornpiled for ions 7,1主4 passing throuqh

solid targets. The forma.t of the present tables only slightlv

differs from that of WB in the definition of the ion energy but

the skewness parameter 土s om土t七ed 土n the present work.

工n view of the fn土ユ mater土als through wh土ch 土ons pass.

the most abundant data are accumulated for ions observed behind

carb()n foils. =n Fig｡1, the data compiled in the present tables as

veil as the data in WB are displayed for various ions in carborl

foils as a function of ion energy in units of MeV/u (the data

outside the scaコe of Fig.1 js limited).

rn the following, a brief explanation is glVen for qu早ntities
■

appearing in the 七ables
.Such

as ion enprqy, mean charge.

distriblltion
width and distrilTU七ion functiorl..
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Charge F･quilibration and =on 冗nerqy

When energetic ions penetrate through a I¶edium. their charge

state.q vary as a function of the penetration depth and′ at a

certain depth, the charge equilibration is attained where charge

distributions become independent of initial charge state of ions.

The foil thickness where the charge equilibration is attained is

closely related to the magnitude of charge excha'Llge Cross Ser･tions.

and Betz6, Baron
, and Zaikov et al.8 have tried to find some

7

trend of the charge equilibrium thickness of f()ils with respect to

Zl and ion energy･

Once the charge equilibration is attained, the charge

distribution, however, varies as a function of penetration depth.

A typical example of the variation of the charge distriburion as
●

a function of foil thickness is shown in Fig.2 for the incidence

of 65 MeV Cu9+
A

10nS in carbon foi19T Where the charge fraction

F(q) for charge state q and mean charge q are plotted as a

function of carbon foil thickness. At the bottom of the figurf〕 is

indicated the ion energy after passage through foil which was

estimated from the foil thickness and the stopping power. The

-~
●

mean charge state q lS defined hy

q
I =qqF(q) (1)

F土g.2 sbows that the charge equ土1土brat土on is attained at around

30 ug/cm2 thick carbon foils. For thicker foils′ the equilibrium

charge fractions F(q) for q >奄(in this case召--18) are seen to

decrease, meanwhile tho･se for q <
q increase, and then q v･alues

+
●

decrease. The variation of F(q) and育in charge equilibration

over the foil thickness is attributed to tin_e Variation of the ion

energy FTJ at the emergence from foil due to 七he energy lop;S in the
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foils. Tr- fact, apart frorl disaqreenent in the 乙hso111七p values.

iT.he observe(∃ variation of eqtlilibrium q vs f'oil tIlickneLqS in Fig.2

can be reproduced qui+.c veil with an (号nPlrical relation of q vs 冗,
●

for instance, given by Nikolaev and DmitrievlO (as drawn with a

dotted line in Fig.2),

q- zl(1+X-1/0･6)-0･6 ･ ("

Ⅹ = 3.86
0.45

E/ml/ZIv●-J , (3)

where E is in units of MeV′ and Ml is the atomic mass of ions･

Whatever foil thickness or incident ion energy one may adopt, the

equilibrium charge distribution data of heavy ions can be reproduced

when they are classified according to the projectile energy E
●

emergent from foil. 胃ence, in the present tables. the equilibrium

charge distribution data for each ion are listed as a function of

the emerg.ent ener耶′ from foils.

Mean Charge

The mean charge q is defined by eq･(1)･ i/ZI Values of

ions either in solid media or in gaseous media are known to focus

around a single curve wher? they are plotted against some appropriate

function ｡f E anf Zl･ =n Fig･3･ all the
equilibrium壱/z1 17alues of

ions in carbon foilET' contained in the present tables are

plotted as a function nf reduced veloc土七y 冗 (eq.(3)) which

was introduced by Nikolaev and DmitrievlO in the scaling procedurF-

of q in solid targets. Empirical or semiempirical formulas
of守

of ions in solids have been reported by Nikoleev
:"1d

DmitrievlOI

Betz6r To and Drouinll( Baron12( sayer13t and Shima et a114.

zl OSCillation of q for fixed ion velocity and foil material
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has been reported by Lennard et al･15,16, and Z2 0SCi"aticn of石

in solid for fixed Zl and E has been reported hy Shima et al117,1日

Tn Fig.4, the latter case is sh√)wn for the ions of Cu, Cユ., S3'_ and F

`

as a function of Z2 0f foils･ Generally, higher q values are seen

for the passage through foils with lower 7J2
, and the oscillatory

behavior becomes remarkable with @.ecreasing i()n energy.

n土str土but土on Vidth

Distribution width a is defined as

d-Ⅰ毒(q一石)2F(q))Oo5 ･
(4)

In case when the charge distribution is of Gaussian, 68 % of ions

are expected to be observed Within the vidth 2d in units of charge

around the maximupl) of the distribution･ =n Fig･5, d/ZIO･27 values

of various ions obEJerVed behind carbon foils are plott･-F!d as a

function of red'LICed velocity X (ecT.(3)). Data are taken from the

tables of the present work and of WB. Solid line, drawn to guide

the eye, represents the d values of Cl ions, which exhibits a

typical trend of d vs ion velocity. As is apparent
from Fig.5, it

●

is rather difficult to find systematics of d in terms of 71 Or E･

This is because the shell effect19 of charge distribution is

involved in a. Hence. existing emplric'l]_ relat･ions of a in solid

targets reported by Nikolaev and DmitrievlO, pp十ア6(

Baudinet-Robinet20,21( and To and Drouinll provide r･ather

crude valuf=S Of a, or in some of them, their application is l_imited

to a certa･in ra･nge of 7,1 and FJ･ As an example of d ip car･bon

targetsr the formula by Nikolaev and DmitrievlO is introduced.

d= 0･5 ZIO･5(1 +Ⅹ-1/O･6)-0･8 Ⅹ-1/1･2 ･ (5)

Lennard et a]･22 report on the ZI OSCillation of a for fixed
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ion velocity of various ions in {･･(i.rbon( and Shima et all.23

加monstrat(コ the presencく- nf 七he shelユ effect in d.

Distrlbut土on Functinrl

ln a crude approxirnat.ion, charge distribution_s ()f ions are

expre.q.qed with
a Gaussial distribution.

F(q) ≡

l巧言d
expト(q-6)2/2d2†. (6) .

=f empirical formulas for -q- and d a.i-e used in eq. (6) , approximate

values of F(q) can be estimated at least for charge states around

the m(-st probable charge state in the range where育/zl
is not far

from 0 or 1. On the ぐ)ther hand. for low velocity-. and high

velocity-ions, observed charge distributions deviate from a

symmetric function. Through the analysis of many existing data of

土uns 土n carbon fo土1s′ 七he deduc七i(つn Of empirical formulas o王 F(q).

for asymmetric distr]･･butions has been performed by Sayer13 and

Baudinet-Robinet20･･?1 ′24′25. According to BaudineトRobinetr

equilibrium charge distrilDution functions of ions observed behind

carbon foils are approximated with x2-1 Gaussian-∫ and reduced

x2-d土str土but土on
fnr low-charge土ons. intermedla七e-cbarge土ons

and high-charge ions( respectively･ Here. x2- and reduced x2-

distributions have the common expression as

E

F(q) -c[22 r(芸)】-1t音-1exp(一言).
(7)

′1 ′1

where r is the gamma function, and c-2(q'2)/d?, v-2何+2)i/dム,
t-

c(q+2) for x2-distribution･ and c=2(Zl一再+2)/d2, v=2(Zl--q+2)2/d2･

t=c(7･1-q+2) for reduced x2-distribution･ The comp<lri-∩ between

these empirical relations of F(q) and observed F(q)26-28 are shown
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in Fj.q.6 for low-. intermediate- and high-charge Ar ions in carbon

foils.25

p=n
more detailed analysis of distribution functionsl the

influerlCe Of the shell effect, which was not considered explicit･1v

in th_e formulas of Sayer and of Baudinct-Robinet, becomes important.

using a parameter --negative-charge-state=′ Nir et al●29 present a

clear 土コ.1us七ra七⊥on of the shell effect of F(q). Based on the

concept of the shell effectr Shima et al'9 separate the observed

charge distribution into two Gaussian distributions. Systematic

analysis of equilibrium charge distribution fu,ICtions in carbon

foils has also been done by Bet≡.6

Theoretical approaches for the equilibrium charge distribution

宕unctions of土ons土n solids are done by Garc土a30, veうe311

wietschorke et a1.32r Kaneko33, Goscinski et al.34r and Aberg et

al.35 The density effectl is discussed in detail by Betz36r Moak31

sof土eld37′ and Cowern38.
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Ca_ptions of Figures in the =ntroduction

Fig.1. Charge distribution data compiled in the preset._t tables

(◎) and in the･tables by Wittkower and Betz (J ) are shown for

va'rious ions passing through carbon foils as a function of ion

占nergy in units of fleV/u.

Fig.2. Charge fraction F(q) (upper) and mean charge石(lower)

emergent from carbon foils with the thickness between 3.1 aha

183岬/cm2 for incident ions of 65 MeV Cu9+. The ion energy 冗

at the emergence from foil is indicated at the bottom of the

figure. Solid lines are drawn to guide the eye. Dotted line

in七be lower figure ind土ca七es the専values estimated from the

empirical formula (eq. (2) in the text) by Nikolaev and

Dm土七rievlO.

Fig.3. Equilibrium mean charge守of various ions in carbon foils

taken from the tables in this work. The abscissa indicates

the reduced velocity of ions defined by eq. (3) in the text.

Fig.4. Equilibrium mean charges青of l17 MeV Cu, 23.5-108.5 MeV

cl, 29-109 Si and 29 and 59 MeV F ions as a function of Z2 0f

solid targets through which ions pass. Data are taken from the

tables of tb土s work.

Fig･5･ Equilibrium charge distribution widths a divided by Zl

are plotted as a王unction of the reduced velocity X (eq. (3) in tb(

text) for various ion白 Observed behind carbon foils. Data are

takei1_ from the tables in this article and of Wittkower and Bet7..

Solid line is drawn to guide the eye to show the ion velocity

dむPendence of a of Cl ions.

Fig･6･ Observed and calculated equilibrium charge fractions F(q)
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of 0.1托1. 19.5 and 240 MeV Ar ions in carbon foils. Data are

taken from Refs.26-28. Dotted-lines indicate x2-1 Gaussian-,

and.reduced X2-distributions′ i･eSPeCtivelyr calculated by

Baudirtet-Robinet.20,21,24′25 (from Ref.25)

=i!u
r
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POLICIES OF COMPILATION

1. Da七a 土n 七he present tables are extracted mostly from七ables

lisJL._ed in the original published papers.. For papers in which

on1'i'' figures Of charge di･stribution are presented, the

referenc声S are indicated in the footnote of each table. and no

effort is made to extract the numerical values from the figures.

except for the cases when the reading of numerical values is

accompanied by less errors, and the cas=-s when the authors of

the orlglnal papers kindly provided the numerical values upon
● ●

our request.

2. Some papers have presented only values of the mean charge q.

=n such cases, q values are listed in the table leaving the

F(q) column blarik.

3. Some papers have presented nonequilibrium charge fraction data

which are closely羊ela･ted to the equilibrium charge fracti(つn

data. Such references are indicated in the footnote of each

table.

4. Data are tabulated first by increasing the atomic number of ions

Zl
∫ then by increasing the atomic number of target foils Z2

一■

and finally by increasing the ion energy E in units of MeV at

the emergence from foil. =f only the incident energies are
●

glVen, they are denoted in the column of ion energy with an
●

asterisk
*,

and comments regarding to the adopted foil thickness

are described in the footnote of each table when the foil

= =

thickness is explicitly described in the orlglnal paper.

Some of the ion energies in the presen.t tables are indicated in
■

units of MeV/u, which are the cases when the ion energies are

-18-



▲

l

given in units of MeV/u in the original paper, but Ilo specific

description is given On the atomic mass number of ions.
1

5･ Skewn由s parameter s, defined by

s-毒(q一石)3
F(q) /dつ

is not listed in the present tables.

6. I;rrors of the data are not described in the present tables.

}iagnitude of errors differs according to the individual experi-

mental procedure.
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EXPLANATION OF TA7与LES

TABLES トⅩ芋ⅩⅤ. Equi1まb=ium Charge Fractions in Solid Targets for

=ons I
. B,･･Be, C, N, 0, F, Ne, Na. Mg, A1, Si, P, S,

C1, Ar, R′ Ca, Sc, Ⅴ′ Cr, Hn, Fe′ Cul Br, Kr,

■■

=, Ⅹe′ Pr′ Gd, Ho, Lu. FIg, T1, Pb and U

Ion energy at the emergence from foil in units of Mew.

=n some limited cases, E is listed in units of PleV/u

using the symbol E/u. when the emergent energy is not

indicated in the orlglnal paper, only the incident
●

■

コ

energy is given in the column of I with an asterisk
*,

together with a comment in the footnote of each table.

QB

a

"ean charge defined by QB
=育-毒qF(q)･

Distribution width defined by d

-‡毒(q-壱)2F(q)10･5
o

Fraction Charge fraction F(q) in units of per cent for each

charge state q. 1-, 0+, 1+, and 2+ mean the charge

state q
I 1-,1 0, 1+, and ?+, respectively.

●

Footnote =n the footnote of each table are glVen comments if

the references presented only a graph of the

equilibrium charge fractions or a graph c,f the

nonequilibrium charge fractions.
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TABLE I.
9De

iott8 itt C

I+ 2+ 3+ 4+Re i E q8 J

1 1.03* l.99 9.59 I'[.O 67.O 15.0 0.70

1 1.41* 2.24 0.65 10.0 58.0 30.0 2.00

1 1.70* 2.41 0.e7 6.00 51.O 39.0 4.OO

1 2.06* 2.59 0.67 3.50 4l.0 48.5 7.00

1 2.39* 2.71 0.68 2.3O 35.0 52.0 l‡〉.5

1 2.'13* 2.84 0.67 l.50 27.4 56.5 14.7

1 3.06* 2.?4 O.67 0.90 23.0 58.0 18.0

1 3.42* 3.03 0.67 0.60 19.0 57.0 23.4

1 3.77* 3.09 O.67 0.40 17.0 55.6 27.0

1 4.10* 3.17 0.66 0.30 14.0 54.7 31.0

■

eTtergy. foil thlcbe88 1O-25 1噂ICn

TABLE IIb.
llB

loTt8 1tt Al

Re f P. qB a 0+ l+ 2+ 3+

5
.253

l.03 0.65 18.5 61.3 19.2 l.02

5
.281

I.06 0.66 17.5 60.6 20.6 l.32

5
.294

l｡10 0.67 16.3 59.3 22.7 l.63

r
＼

TABLE nlb.
12c

loTLB ln A1

Re f ヱ Q8 d l - 0+ l+ 2+ 3+

5
.270

0.99 0.73 0.81 23.4 53.2 2l.4 i.26

5
.293

O.99 0.74 0.86 23.8 52.1 21.8 1.39

5
.321

i.06 0.74 0.68 20.8 52.1 24.6 1.料

TABL宅ⅠIA･
ll"one

1れU

I+ 2+ 3+ 4+ 5+bf E Q8 d 0+

2
.226

l.07 0.67 17.0 59.0 2l.0 2.00

3
.266

l,15 0.71 16.0 55.9 25.LI 2.66

臣…:'………
…:'…;≡;;≡……三………:'三……;≡≡;≡;

3
.600

l.60 0.77 5.50 40.6 42.1 ll.8

2
.711

t.73 9.75 3.00 38.0 45.O 15.0

2
.954

1.94 0.72 i.00 27.0 52.0 2i.0

2 l.20 2.12 0.71 17.0 53.0 27.0 2.00

2 l.45 2.29 O.71 12.0 50.0 35.0 3.0¢

2 1.7(l 三.49 0.70 7.00 42.0 46.0 5.00

4 2.0* 2｡56 3.61 4.80 35.7 58.6 0.80 0.10

4 2.5* ?.,91 0.68 2.40 20.4 6l.9 14.9 0.40

4 3.0* 3.09 0.70 1.80 13.5 59.6 23.9 l.20

4 3.5* 3.18 O.66 0.30 魯.30 54.3 31.7 2.30

4 4.0* 3.42 0.67 0.10 5.5O 51.2 38.9 4.30

4 4.5* 3.56 0.61 0.10 3.70 113.1 48.7 6.50

4 5.0* 3.61 0.68 2.80 39.0 49.1 8.50

4 5.5* 3.74 0.69 2.20 33.4 52.5 11.9

4 6.0* 3.80 0.69 1.80 30.4 53.3 14.5

4 6.5* 3,87 0.69 l.40 26.9 54.4 17.2

4 7.0* 3.93 0.70 l.10 23.3 53.9 2l.I

★1tICld6nt etler8y. foil ttヽ1cbeBB 10
v8/ctB

TAZLLヱtlt8.
12c

iotltZ IA C

0+ 1+ 2+ 3+ 4+Rd B Q3 d 1 -

6
.098

0.伯 0.63 4.40 58.0 34.0 3.e9

6
.柑5

0.70 0.7i 2.00 38.0 47.O 12.0 0.20

3
.198

0.78 0.73 皇.70 32.2 50.5 14.3 0.38

3
.267

6.95 0.7f. 8.90 25.8 52.4 19.3 l.65

6
.280

0.99 0.75 0.90 24.0 5l.0 22.0 l.60

6
.3印

l.14 0.76 0､60 18.0 50.0 28.0 2.70

43 9.95 4.69 0.69 0.03 2､73 35.6 51.3 10.3

43 il.9 4.89 0.71 1.56 26.9 52.8 18.8

43 13｡9 5.05 0.7i 0.98 19｡9 52.0 27.i

43 14.曹 5.i..1 ¢.70 0.7.C. 16.7 5l.8 30.8

43 王9.9 5.41 ¢.舶 0.08 8.12 42.7 49.I

与3 29.9 5.72 ¢.J柏 0.Ol l.66 25.1 73.2

7 38由 5.81 0.41 0.80 16.6 82.5

43 与4.4 5.90 O｡30 0.06 9.68 90.3

43 52.9 5.94 0.2年 0.05 5.91 y4.0

43 59.9 5.96 ¢.2C 0.O2 3.87 96.I

■1ttcldetlt etter8y

Sr;?;_‡:㌔S:芸c野.三言腎l三n:○;ne3Tlllbrltm
ch'r8e fmctlon8 0f

6r4Phま8 DTe･3etltキd i甘r.¢f. 7 And 50 for no11equ111brltn to eqt1111brltJth

chrp fr4Ct38tIB Of 36 IbY C lone ltI C.
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TABLE IVb.
14N

lone 1n Al

Ref E qB d 0+ l+
4

2+ 3+

5
.318

1.17 0.79 19.7 48.1 28.0 4.16

5
.348

l.20 0.83 20.8L 44.1 29.6 5.56

5
.374

l.20 0.80 19.0 46.5 29.9 4.62

TABLE IVd.
14tuonB

ln TA

2+ 3+ 4+ 5+Re i E qB d 1+

32
.690

1.94 0.69 27.1 5l.5 2l.4 -
32

.780
2.00 0.72 26.0 48.1 25.9

32
.870

2.08 0.75 23.4 45.8 30.1 0.70

32
.970

2.20 0.77 18.5 45.6 33.1 2.80

32 1.16 2.46 0.81 12.5 37.4 42.2 7.90

32 1.25 2.55 0.83 10.9 34.3 43.8 1l.0

32 l.34 2.60 0.79 8.20 34..q 46.4 11.0

32 l.44 2.74 0.78 5.40 33.O 47.4 15.0

32 1.53 2.80 0.8O 5.50 27.1 49.8 17.0 0.60

32 1.62 2｡95 0.80 2.60 24.5 49.9 20.8 2.10

TABLE IVf.
14N

lon8 1n Pb

2+ 3+ 4+ 5+Ref ち qB a 1+

32
.690

l.93 0.63 23.8 60.2 16.I

32
.780

2.04 0.65 18.9 57.8 23.3

32
.870

2.17 0.70 17.0 49.5 33.3 0.20

3之
.970

2.24 0.74 15.8 46.8 35.1 2L.30

32 1.06 2.35 0.76 12.9 44.3 38.0 4.90

3? 1.16 2.46 0.78 1l.0 38.7 43.2 7.00

32 1.25 2..57 0.79 8.70 35.5 45.6 10.2

32 1.34 2.64 0.80 8.10 3l.6 48.I 12.I

32 l.44 2.71 0.81 6.90 30.5 47.9 14.6 0.20

32 1.53 2.81 0.80 5.20 26.6 50.8 16.7 0.70

32 l.62 2.91 0.80 4.10 23.8 49.6 2l.6 0.90

32 1.72 3.08 0.88 3.80 20.4 42.7 30.1 3.00

7+I+ 2+ 3+ 4+ 5+ 6+

4l.2 44.5 9.28

TABLE IV4.
14N

lone ln C

Re f 苫 Q3 d 0+

0.91 0.75 3l.3 49.1 17.5 2.19

0.99 0.75 27.2 48.8 22.I I.89

I.12 0.80 22.7 46.8 26.5 3.91

I.18 ¢.80 19.6 47.1 28.6 4.66

5.58 0.73 0.22 4 8l

3
.232

3
.271

3
.SIS

3
.338

8 14.6*

★1TtCldent energy f

Graph 19 pre8ettted ln Ref. 40 for equlllbrllln Chrge fr8Ctlon8 0f 3.0

触V N lon8 1n C.

Graph 18 presented ln Ref. 42 for equlllbrlun char島e fr8Ctlon8 0f

O.25 - 0.75 t4eV甘1ot18 1tt C.

TAJ)LE IVc｡
14tHon8

1TL AB

2+ 3+ 4+Ref ≡ q8 d l+

32
.590

1.88 0.70 29.7 52.5 17.8

32
.690

l.?9 0.70 24.9 5l.0 24.0 0.10

32
.780

2.16 0.69 16.5 5l.9 30.8 0.80

32
.870

2.22 0.77 17.6 46.5 32.2 3.70

32
.970

2.35 0.80 15.3 40.1 39.0 5.60

32 l.06 2.43 0.C3 13.7 37.6 40.3 8.30

32 l.16 2.52 0.81 10.0 39.0 40.5 10.5

32 l.25 2.60 0.83 9.20 33.9 44.1 12.5 0.20

32 l.34 2.74 0.83 6.10 30.4 47.3 14.9 l.20

32 l.44 2.81 0.82 4.90 29.6 47.2 17.2 l.20

TABLE IVe.
14N

lottB l礼血

2+ 3+ 4+Re f E QB a I+

32
.690

l.93 0.72 29.9 47.7 22.4

32
.780

2.¢4 0.73 24.6 46.5 28.8

32
.870

2.15 0.73 19.6 46.2 33.7 0.50

32
.970

2.29 0.76 14.9 44.3 36.9 3.80

32 l.06 2｡41 0.80 12.5 4l.5 38.9 7.20

32 l.16 2.51 0.81 1l.4 35.3 44.4 8.90

32 1.25 2.65 0.81 8.80 30.1 48I6 12.5

32 1.34 2.76 0.78 6.20 26.5 52.5 14.8

32 l.44 2.86 0.73 2.90 25.9 53.3 17.8

32 l.53 2.96 0.74 3.00 20.6 53.7 22.7

32 l.62 3.O1 0.74 2.20 20.1 51.9 25.7

32 l.72 3.14 0.82 2.50 20.6 37.7 39.2

TABLE Y8.
16o

long 1tI C

I- 01･ 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+

30.1 54.O 10.2 O..48

24.3 55.O 17.7 0.91

17.5 55.4 23.2 2.22

16.5 53.4 25.8 2.78

1l.4 5l.7 3l.4 4.52

ll.6 5l.6 3l.6 4.08

8,40 46.4 38.0 7.20

1l.2 44.1 37.6 6.43

4.10 34.1 47.I 14.7

3.71 32.3 II8.6 15.3

I.80 24.2 49.9 24.0

2.46 25.3 46.4 25.8

0.90 16.1 49.1 33.9

0.78 14.3 与7.1 37.8

0.50 10.6 44.7 44.2

0.30 7.30 40.¢ 52.7

0.20 6.70 39.4 53.7

4.50 34.7 6O.7

0.09 4.40 33.6 62.0

3.10 30.0 66.9

0.14

0.51

4.90

2.ll

I.85

I.51

0.93

I.06

0.68

0.10

0.07

0.O1

26

Ref 苫 Q8 d

3
.267

1.07 0.82 2.30 20.3 49.4 24.5 3.49

3
.312

l.22 0.84 l.60 16.0 47.4 28.8 6.23

3
.361

l.34 0.87 l.20 13.3 44..J 3l.7 8.97

3
.420

1.50 0.88 0.50 10.9 39.5 36.8 11.8

43 9.77 5.70 0.75 0.35

43 11.8 5,91 0.73 ¢.07

/83 14.3 6.07 0.75 0.03

43 14.9 6.12 0.76 0.03

43 16.7 6.27 O.76 0.02

8 16.6* 6.26 0.76 0.04

9 19.6 6.44 0.75

43 20.0 6.37 0.79

9 24.5 6.72 0.76

43 24.8 6.75 0.7$

9 29.4 6.95 0.74

43 29.6 6.95 0.78

9 34.3 7.16 0.71

43 35.7 7.22 0.71

9 39.1 7.33 0.68

9 44.0 7.47 0.64

43 44.8 7.47 0.63

9 48.0 7.56 0.58

43 49.8 7.57 0.58

9 53.8 7.64 0.5与



(hbl● V&
cotttltltled)

Re E E q8 d

43 54.8 7.62 0.55

9 58.7 7.69 0.51

9 63.6 7.75 0.47

43 69.8 7.78 0.43

I - 0+ l + 2+ 3+' 4+ 5+ 6+ 7+ 8+

0.04 3.18 31.4 65.4

2.30 26.1 7I.5

1.5O 22.2 76.3

0.O1 0.85 19.9 79.2

▼1rlC14ettt etler8y

Graph le presented ill Ref. 36 for nonequlllhrlual Ch&r8e fr&ctlon8 0E 40 Hey O lone ln C.

Graph 18 pre8eTLted lTL Ref. 45 for equ111brltltA ChrBe frACtlotlB Of I.0 Hey 0 lon書1Tt C.

TABLE Vb.
16o

loI18 1r[ Al

bf E q8 d 1-

5
.365

1.38 O.86 0.93

5
.396

1.45 0.85 0.76

5
.429

1.53 0.88 0.72

0+ 1+ 2+ 3+ 4+

12.5 43.5 34.0 8.87 0.32

10.3 42.7 35.4 10.8

9.76 39.0 37.7 12.3 0.59

6r叩h 18 Presented ln Ref. 36 for ttoneqt止11brltln Ch&r8e

frACtlorL8 0f 40 Hey 0 lotI8 1Tt Al.

TABL毛VI且.
19F

iotIO ltt ne

h f 苫 Q8 d 5+ 6+ 7+ 8+ 9+

lO 28.6 7.77 0.83 0.35 5.30 3l.7 43.8 18.9

10 5?.0 8.63 0.57 0.11 4.02 29.0 66.9

TABLE VIb.
19F

lott8 1n C

Ref E Q8 d 1-

TABLE Vc.
16oまon8まtI

Sl

Re f ヱ qB

39 40.0 6.90

O+ l+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+

3
.303

1.21 0.88 l.30 19.6 42.7 29.5 6.91

3
.365

l.L14 0.93 0.70 14.5 37.3 36.0 IO.4 1.ll

3
.433

l.61 0.89 0.40 10.1 33.6 与l.2 13.7 0.98

3
.490

1.76 0.92 0.40 7.90 29.b, 4l.3 19.3 l.63

10 28.7 7.47 0.80 0.55 8.83 42.9 38.9 8.86

10 38.9 7.88 0.77 O.11 2.89 27.1 48.3 2l.6

10 49.0 8.20 0.72 0.94 15.1 47.4 36.6

10 59.1 8.42 0.65 0.28 8.23 40.9 50.6

10 60.3 8.45 0.64 C.25 7.37 39.3 53.1

10 69.2 8.57 0.58 0.09 4.26 33.8 61.9

10 79.2 8.70 0.51 2.26 25.6 72,I

10 89.3 8.76 0.46 1.37 21.0 77.6

10 94.3 8.80 0.43 0.95 18.4 80.6

10 108.3 8.86 0.36 0.42 13.0 86.8

Graph 13 PreBented ln Ref. 10 for nottequlllbrまuTn Charge fr且CtionB Of 6l.3 &rLd log tfeV F ion8 1tt C.

Gr叩h 18 Preふented ltI Ref. ll for ttoneqtJillbrlun chrge fr8Ctlon8 0f 26.5 p,teV F lotIB ITI C,

TABLE VIc.
19F

l那且 1tl l屯

Re i E q8 d 5+ 6+ 7+ 8+ 9+

10 28.5 7.39 0.79 0.69 9.87 45.6 37.2 6.69

10 58.9 8.25 0.70 0.58 13.5 46.6 39.4

TABLE VId.
19F

lot18 1TI Al

Re i E Q8 d !-

5
.426

1.60 0.93 0.45

5
.468

1.72 I).91 0.3?

5
.515

1.82 0.92 0.28

10 28.8 7.43 C.80

10 59.1 8.25 0.70

12 94.5 8.65 0.54

○+ l+

ll.5 33.2

8.28 30.8

6.86 29.I

2+ 3+ 4+

38.9 14.6 l.33

41.2 18.0 I.34

40.7 20.9 2.2l

5+ 6+ 7+ 8+ 9+

0.73 9.65 43.7 38.1 7.36

0.64 13.3 46.5 39.5

2.99 29.2 67.8
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TABLE VIe.
19F

lone itL tCL

h f 8 Q8 d 5+ 6+ 7+ 8+ 9+

10 28.6 ?.28 0.78 1.02 12.4 49.4 3l.9 5.20

10 58.9 8.2与 0.71 0.62 14.3 4S.三 39.8

TABLE VIB'
19F･

1cn8 1tI Cr

hf E QB
rd

+ 6+ 7+ 8+ 9+

10 28.9 7.24 0.72 0.77 1l.1 54.6 30.3 3.22

10 59.0 8.11 0.72 l.09 17.9 49.6 31.4

TABLE V王1.
19F

lone lTI Fi

Re f E Q8 d 5+ 6+ 7+ '8+ 9+

10 28.8 7.25 0.75 0.86 12.1 52.1 30.9 3.95

10 59.0 8.09 0.72 0.99 18.7 50.3 30.0

12 94.7 8.55 0.60 0.10 5.02 35.1 59.8

T瓜L苫Vtk.
19F

ion8 1TI Ce

Re i E q8 d 5+ 6+ 7+ 8+ 9+

10 29.1 7.22 0.80 1.42 14.4 Li9.1 30.7 4.34

10 59.3 8.08 0.73 1.28 19.2 49.5 30.0

TABLE VIn.
19F

ionB ITl b

Re i E QB d 5+ 6+ 7+ 8+ 9+

10 28.2 7.21 0.77 l.27 13.9 5i.1 29.8 3.83

IO 58.5 a.12 0.73 l.18 17.8 48.7 32.3

12 94.8 8.52 0.61 0.16 5.60 36.4 57.9

TABLE VIo.
19F

lop.8 1TL Sn

Re i E Q8 d 5+ 6+ 7+ 8+ 9+

10 28.8 7.27 6.72 0.85 10.7 55.7 29.5 3.30

10 59.1 8.OO 0.74 l.66 22.3 5O.2 25.9

T-苫VIq'
19F

Iotle ln Yb

Re i E qB d 5+ 6+ 7+ 8+ 9+

10 29.2 7.27 8.81 l.38 13.5 47.1 32.6 5.43

10 59.4 雪.13 0.74 l.24 1†.7 /I7.7 33.4

TART.E V16.
19F loTI4 1n Pb

Re f E qB d 5+ 6+ 7+ 8+ 9+

10 29.5 7.20 0.78 l.77 13.3 5l.9 29.3 3.79

10 59.6 8.O1 0.76 2.34 2l.3 49.9 27.2

●
●

TABLE: V王t8.
20Ne ･1orIO ln C

TA8L苫VIf.
19F

lotI8 1tl Ti

Re E E qa d 5+ 6+ 7+ 8+ 9+

10 28.5 7.20 0.73 0.93 12.7 55.6 27i2 3.51

10 58.8 8.14 0.73 l.08 17.1 48.9 32.9

TAZLLi: V.Ah.
19r

loTtB ltl Fe

Re i E qB d 5+ 6+ 7 + 8+ 9+

10 28.4 7.24 0.74 0.89 11.8 53.3 30.4 3.61

10 58.7 8.10 0.72 0.97 18.5 50.0 30.5

TABLE VI3.
19ぎ.tone

ln Cu

R亡f 王 Qb d 5+ 6+ 7+ 8+ 9♯

10 29.3 7.23 0.78 1.20 13.9 49.7 3l.3 3.ウ3

10 59.4 8.06 0.73 1.28 20.2 49.8 28.7

TABLE V工1.
19F

lottさ1tL Zr

Re f 甚 q8 d 5+ 6+ 7+ 8+ 9+

10 28.3 7.21 0.77 1.23 13.6 51.9 29.4 3.89

10 58.6 8.10 0.73 1.30 18.4 49.5 30.8

TABLE VIyL.叫1on8 1tt As

Re f ヱ Q8 d 5+ 6+ 7+ 8+ 9+

10 29.2 7.20 0.72 0.96 12.3 56.I 27.4 3.17

10 59.4 8.02 0.74 l.69 2l.5 50.1 26.8

12 94.8 8.52 0.61 0.16 5.60 36.4 57.9

TABLE V=p.
1t)F

long 1tt STh

&d E qB d 5+ 6+ 7+ 8+ 9+

10 29.2 7.35 0.80 0.97 1i.1 46.2 35.4 6.28

10 59.1 8.12 0.72 0.98 17.9 49.1 32.O

TABLE V工r.
19F

lonB ITI Au

Re ど ≡ QB J 5+ 6+ 7+ 8+ 9+

10 29.5 7.18 0.80 1.60 15.1 5l.1 27.9 4.24

10 59.6 8.03 0.75 1.92 21.4 49.0 27.7

12 94.8 8.50 0.62 0.19 6.12 37.1 56.6

TABLE VI(.
19F

lone ln Bl

Re f E QB d 5+ 6+ 7+ 8+ 9+

10 28.8 7.14 0.73 0.84 15.0 56.4 24.7 2.99

1C 59.O 8.O1 0.74 l.78 21.2 50.3 26.2

Re f E q8 a
●一

o+ i+ 2+ 3+ 4+ 5+ 6+ 7+

3
.307

1.47 0.86 11.? 4i.8 33.7 12.5

3
.399

l.8O 0.92 8.9O 32.2 37.7 2l.O 2.2王

3
.451

1.92 0.92 4.90 28.7 39.4 23.9 3.07

3
.514

2.08 O.95 4.310 23.I 37.7 29.8 5.i8

3
.571

2.24 0.92 2.10 19.1 38.6 32.8 7.10 0.23

8 20,8* 7.62 0.87 0.07 0.88

★1ncldeTtt ener島y

8+ 9+ 10+

8.35 3L.8 45.7 12.4 0.78



TABLE VIIc.
Zone lon8 1n Mo

2+ 3+ 4+ 5+ 6+ 7+Ref E QB a 1+

32 l.34 3.43 0.87 l.60 10.1 4l.9 36.8 9.00 0.60

32 l.54 3.62 0.90 1.00 7.60 36.2 39.8 14.I I.20

32 1.74 3.86 0.88 0.60 5.40 25.2 47.7 18.8 2.30

32 l.95 3.99 0.91 0.30 3.90 25.7 4l.9 24.5 3.70

32 2.15 4.17 0.91 0.10 2.70 19.4 4l.0 3l.1 5.60 0.10

32 2.35 4.31 0.91 1.80 16.1 4l.0 32.3 8.40 0.40

32 2.55 4.41 0.93 2.00 12.4 39.5 35.2 10.2 0.70

32 2.76 4.60 0.90 0.50 10.6 32.3 43.1 12.2 l.30

32 2.96 4.72 0.90 0.60 7.40 31.2 43.7 15.3 l.9O

T^8LE V工ⅠIb.
23N8

lonB ll Al

Re i E QB a 0+ 1+ ?.+ 3+ 4 +

5
.530

2.12 0.88 l.61 22.7 42.9 27.2 5.57

5
.574

2.20 0.89 l.29 20.6 4l.8 29.0 7.29

5
.617

2.30 0.88 0.93 17.4 40.5 32.9 8.26

TABLE IXb.
24Mg

lon$ 1n Al

Re f E QB d 0+ 1+ 2+ 3+ 4+ 5+

5
.574

2.30 0.86 C.76 15.6 45.4 29.8 8.42

5
.593

2.41 0.89 0.63 12.6 44.0 3l.8 10.2 0.82

5
.649

2.49 0.89 034 1l.1 4l.5 34.5 1l.5 l.1l

TJWLE VIIb.
20Ne

iot18 1rL Al

Re i E q8 d 0+ 1+ ?+ 3+ 4+

5
.tIちO

i.)0 0.93 6.10 27.6 39.7 23.6 2.92

5
.497

l.98 0.93 4.95 25.4 40.1 25.9 3.63

5
.535

2.07 0.92 3.78 23.ヰ 39.1 29.4 4.36

TABLE VItd.
20Ne ion8 1n Au

2+ 3+ 4+ 5+ 6+ 7+Rc (' 冨 qB a 1+

32 7.34 3.44 0.89 l.60 11.1 38.9 38.1 9.80 0.40

32 l.54 3.63 0.89 0.90 8.00 34.5 41.4 14.2 l.00

32 1.74 3.81 0.86 0.80 5.20 26.6 49.3 16'.2 1.90

32 i.95 3.96 0.97 0.60 4.70 27.1 37.2 26.2 3.90 0.20

32 2.15 4.12 0.95 0.20 3.40 22.3 39.1 29.3 5.40 0.40

32 ?..35 4.25 0.93 0.20 2.60 16.5 4t.2 32.1 7.10 0.30

32 2.55 4.40 0.91 0.10 I.70 13.4 37.7 37.9 8.60 0.60

32 2.76 Ll.54 0.89 1.00 10.6 3l.4 45.I !0.9 0.90

32 2.96 4.68 0.92 l.00 8.50 30.1 44.I 14.4 1.90

32 3.16 4.75 0.98 0.90 7.10 34.7 33.() 2l.与 2.50

32 3.37 4.85 0.99 0.60 7.60 28.4 36.5 24.1 2.90

32 3.57 4.92 0.93 0.20 5.40 25.6 43.3 21.6 3.90

32 3.77 5.02 0.96 0.10 4.90 24.7 38.9 25.9 5.20

32 3.97 5.17 0.95 3.50 20.7 39.6 28.5 7.50

TABLE VIII且.
23N8 lone 1tt C

Re i E QB a 0+ 1+ 2+ 3+ 4+ 5+

3
.394

l.95 0.87 2.30 29.8 42.3 22.1 3.50

3
.461

2.12 0.R9 1.80 23.I,- 42.8 26.5 5.88

3
.528

2.30 0.91 I.10 17.7 40.3 32.1 8.49 0.3l

TA弧E IXn. 24鞄lon8 1n C

Re ∫ E QB a 0+ 1+ 2+ 3+ 4+ 5+

.411
2.39 0.90 0.60 14.4 4l.7 32.8 9.42 I.00

.55i
2.68 0.91 0.30 8.24 34.4 39.3 15.8 l.94

.616
2.74 0.9! 0.40 6.75 32.7 40.3 17.7 2.13

TABLE Xa.
27Al

loTtB itt C

1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+Re i E Q8 d 0+

2.69 0.96 0.40 10.4 30.4 40.I 16.3 2.43

2.83 0.94 0.30 7.55 27.2 4l.6 20.5 2.83

3.03 0.98 0.40 5.32 22,3 40.1 26.6. 5.25

3.17 0.9T 0.30 3.95 18.5 39.8 30.1 7.33

3.69 0.97 10.6 32.1 37.2 17.3 2.70

4.22 I.04 4.40 19.6 36.9 29.0 9.00 I.10

4.66 0.97 11.6 32.9 36.4 1C.4 2･70

4.98 0.99 5.う0 27.4 36.5 25.1 5.00 0･50

5.23 I.O1 3.90 19L2 17.5 30.i 8.60 0･90

5.27 0.95 2.70 17.0 3?.0 34.7 5.10 1･40 0･0']

5.63 I.02 1.70 10.9 3l.F 36.8 16.I 2･60 0･13

5.79 I.O1 0.90 8.40 28.9 39.I 18.6 3･90 0･21

5.86 I.02 I.10 7.40 26.8 39.2 21･O 4･30 0･26

3
.463

3
.541

3
.673

3
.761

49 i.5*

49 2.0*

49 2.5*

49 3.0*

49 3.5*

49 4.0*

49 4.5*

49 5.0*

49 5. 14*

★1ncldent etler8y

29



TABLE Xb.
27Å1

ion8 1n Al

I+ 2+ 3+ 4+ 5+Re i E Q8 d 0+

608 2.37 0.94 0.93 16.6 38.5 33.2 9.84 0.97

650 2.45 0.94 0.76 14.3 38.0 34.5 11.4 l.13

692 2.50 0.92 0.57 12.7 37.3 36.3 11.8 l.34

734 2.56 0.92 0.49 10.9 36.9 37.5 12.S I.78

5

5

5

5

TABLE叉Ia.
28sl

lotu ln Be

8+ 9+ 10+ l i+ 1 2+ 13+ 14+Re f E QB d 7+

14 26.8 9.86 l.12 l.60 9.23 26.3 34.7 2l.2 6.80 0.26

14 37.0 10.8 l.10 0.16 l.99 9.85 25.1 34.4 25.1 3.23 0.13

14 与7.2 1!.5 l.02 0.27 2.98 12.6 30.1 40.6 12.2 l.24

14 62.4 12.2 0.94 0.41 3.80 16.5 43.4 29.2 6.77

Ⅰ4 77.7 12.7 O.88 1.03 6.84 32.3 41.4 18.5

14 92.8 13.0 0.82 0.20 3.13 20.9 43.7 32.1

14 108.0 13.2 0.76 1.76 15.0 42.5 40.1l

TABLE XIb
2Csl

lonB iTt C

1+ 2+ 3+ 4+ 5ト 6+ -1+ 8+ 9+ 10+ 1 1+ 12+ 13+ 14+Re f E Q8 d 0+

3
.47る

2.84 l.06 0.90 9.49 26.4 35.9 22.5 4.8(+

3
,='58

3.06 1.06 0.60 6.75 21.0 37.1 27.2 6.66 0.6(i

3
.646

3.30 l.07 0.40 4.64 16.5 34.5 32.3 10.7 1.09

1二) 28.7 9.89 1.12 l.42 8.72 25.8 34.6 22.1 7.05 0.27

13 33.7 10.3 l.11 0.54 4.38 17.1 3l.9 30.9 14.3 0.96

13 38.8 10.7 l.08 0.16 2.25 1l.8 27.P 35.0 20.7 2.26 0.08

i3 43.1 ll.0 1.06 0.07 1.15 7.50 22.8 35.L1 28.4 4.43 0.21

13 43.8 1l.O 1.05 0.05 l.07 7.30 22.9 35.2 28.8 4.49 0.22

13 48.2 1王.2 1.02 0.49 4.52 17.5 34.5 35.2 7.35 0.5O

13 53.3 1l.5 0.99 0.22 2.84 ).?..9 3l.0 41.I 10.9 1.02

13 58.3 ll..7 0.97 0.08 l.51 9.39 28.2 42.7 16.2 1.96

13 ら2.4 1l.8 0.96 0.92 1.07 J.40 24.4 44.7 19.8 2.65

)3 63.5 11.8 0.95 0.99 7.19 23(8 45.2 19.9 2.97

t3 68.4 12.0 0.93 0.49 J+.68 20.6 44.5 25.2 4.45

13 73.5 12.2 0.92 0.26 3.34 16.8 43.I. 30.1 6.4!

13 78.5 12.3 C.90 1I.12 2.34 13.5 4l.3 34.1 8.66

13 83.5 12.4 0.90 0.04 l.71 ll.3 38.9 36.9 1l.1

13 88.6 12.5 0.87 l.13 8.76 38.5 38.2 13.4

13 92.9 12.7 0.8ら 0.79 6,88 32.5 43.3 16.5

13 97.9 12.7 0.86' 0.54 6.32 30.2 43.5 19.4

13 103.0 12.9 0.85 4.27 26.0 45.4 24.4

13 108.I 13.0 0.82 3.60 23.8 43.9 28.7

tfeV Sl ion9 1rL C.Graph 1? preBented ltt Ref. 3ゴfor rIOnequlllbrlun char8e fractlor8.I,I

TABLE XIc･
28si

lonB ln t48

12+ 13+ 14+8+ 9･! 10+ 1 1+Re i a QB d 7+

14 26.4 9.67 l.06 1.7O ll.3 30.1 35.7 17.6 3.63

14 36.4 10.3 1.03 3.66 '.6.8 34.7 32.1 12.〇 〇.74

14 47.I 1O.8 0.95 0.87 '.).38 27.2 41.9 20.ム 2.24

14 6?.3 1l.3 0.92 !.79 18.1 35.3 37,l 7.22 ウ.39

!4 107.4 12._1 0.82 ).38 !3 1 47.1 3呈.3 6.18

TABL冨Ⅹ工d.
28sl

iorL8 1TL ^1

8+ 9+ 10+ 1 1+ 12+ 13+ 1 4+Re i E QB d 7+

14 28.4 9.63 1.03 2.08 u.4 30.丁 35.9 16.9 2.98

14 38.5 10.3 I.01 0.30 3.32 16.8 36.?. 32.7 10.2 b.50

14 48.5 10.8 0.94 0.71 C.92 26.6 4l.6 22.1 王.O3 0.05

14 62.2 1l.3 0.89 2.21 14.4 38.7 38.1 6.33 G.29

14 78.7 11.8 0.85 0.53 6.I) 28.5 48.5 15.1 i.Ⅰ9

14 93.8 i2.0 0.82 0.09 2.87 19.8 5l.0 23.4 2.80

14 107.8 7,2.3 0.81 1.29 12.6 47.8 32.8 5.7l
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■

ff+I

TABLE XIe.
28sl

lon8 in KCl

8+ 9+ 10+ 1 I+ 12+ 13+Re i E Q8 d 7+

14 27.6 9.39 l.10 3.62 16.4 34.0 30.8 12.6 2.31

14 37.5 10.1 1.07 0.80 6.48 20.9 37.8 25.8 7.92 0.31

14 47.4 10.5 1.02 2.36 13.O 32.9 34.2 16.4 1.14

14 62.8 11.1 0.96 0.36 4.18 19.0 38.9 32.3 5.11 0.24

14 1()8.2 12.2 0.85 2.40 15.3 46.2 30.8 5.35

TABLE XIf.
28sl

lon8 1n Tl

8+ 9+ 10+ 1 i+ 12+ 13+ 14+Re i F. QB d 7+

14 27.5 9.75 l.09 1.78 10.3 28.7 34.7 19.5 5.09

14 37.5 10.4 l.05 3.23 15.1 33.6 32.5 14.6 1.06

14 47.6 10.9 l.00 0.93 7.37 24.4 38.6 25.4 3.31

i4 62.7 11.4 0.95 0.12 2.30 13.3 35.0 39.0 9.49 0.69

14 108.O 12.4 0.85 1.31 1l.2 42.0 36.3 9.2ち

TABLE XIg･
28sl

lone 1n Cr

9+ 10+ 1 1+ 12+ 13+ : I+･ト

25.3 35.8 22.7 6.61

7.08 24.8 38.9 25.4 2.99

2.42 14.1 36.5 38.4 8.02 0.47

i.30 12.1 54.5 3.3.9 7.16

Re f E QB d 7+ 8+

1.12 8.52

0.88

14 27.9 9.90 1.08

14 48.1 10.9 0.99

14 63.2 1l.4 0.92

14 108.5 12.3 0.83

TABLE XIh.
28sl

loTtB ln Fe

9+ lO+ 11+ 12+ 13+ 14+

26.3 37.2 21.5 5.35

7.66 26.0 38.9 23.8 2.66

2.84 15.3 37.7 37.1 6.71 O.34

2.39 1e.2 4占.8 29.7 5.00

Ref E QB d 7+ 8+

8.36

I.O1

14 26.9 9.85 l.06 l.29

14 47.I 10.8 0.99

i4 62.3 11.3 0.92

14 107.7 12.2 0.85

TABLE XI1.
28sl

long ltt Ni

8+ 9+ 10+ 1 1十 12+ 13+ 14ヰRe i E Q8 d 7+

14 28.0 9.75 1.08 l.82 70.1 28.4 35.5 19.6 4.46 O.ll

14 38･O 10･4 l･03 0･31 3･12 15･1 34･5 33･3 1?-･8 0･78
14 48.0 10.8 0.98 1.04 7.73 26.4 39.8 22.7 2.31

14 63.I 1l.2 0.92 0.20 3.10 16.3 38.8 35.5 5.81 0.26

14 78.2 1l.6 0.88 1.26 9.17 32.2 45.1 ll.5 0.79

14 93.3 11.9 0.86 0.ム3 5.16 24.7 49.1 18.7 1.90

14 108.4 12.1 0.85 2.73 17.9 47.5 27.7 4.22

TABLE XIj.
28sl

lonさ1tl Cu

8+ 9+ 10+ l l十 12+ 13+Re i E QB d 7+

14 27.7 9.63 1.08 2.3?. 1l.8 30.4 34.9 17.2 3.36 0.07

14 31.7 10.3 1.04 0.38 3.80 17.4 35.3 3l.8 10.9 0.59

14 47.8 10.7 0.98 1,21 8.92 28.3 29.5 20.2 l.84

14 62.9 1l.2 0.93 0.25 3.27 17.1 38.1 35.7 5..16 0.22

14 108.2 12.1 0.85 0.32 2.86 17.7 49.4 26.9 3.76

TA8LE XIk.
28sl

lon8 1TL Ge

8+ 9+ 10+ 1 1+ 12+ 13+ 14+Ref E qB d 7+

14 28.5 9.34 l.07 4.2る 16.9 3(..4 3l.4 1l.5 l.59

14 38.5 10.1 I.00 5.54 22.9 38.1 28.5 7.00

14 48.5 10.6 0.98 l.93 11.6 32.8 37.i 15.5 1.03

14 63.6 1l.1 0.90 4.06 19.3 4l.6 3l.1 3.79 0.10

14 108.8 12.0 0.81 3.02 19.6 Sl.0 23.8 2.69
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I:ABLE XIl.
28sl

ions ltt Se

8+ 9+ 10+ l I+ 12+ i3+ 14+Ref E QB d 7+

14 26.1 8.98 l.O1 7.17 24.0 38.4 24.2 6.29

74 36.1 9.74 l.04 1.48 9.66 28.8 37.O 19.3 3.78

14 47.5 10.3 0.99 2.98 16.0 36.6 32.9 10.9 0.58

14 62.5 1l.0 0.93 0.53 5.41 23.4 41.5 26.5 2.70

14 107･9 12･0 0･8与 3･61 2l･4 5l･0 2l･7 2･22

TABLE XIn.
28sl

lon8 1n Zr

8+ 9+ 10+ 1 1+ !2+ 13+ 14+Re f E QB d 7+

14 26.8 9.46 l.06 ,3.09 14.5 33.7 32.7 13.9 2.10

14 36.9 10.0 l.04. 0.72 6.07 23.3 37.5 25.6 6.65 0.23

14 47.O 10.5 1.OO 2.40 13.6 34.0 35.O 14.2 0.86

T4 62.1 u.0 0.92 5.37 22.4 40.7 28.3 3.32

14 107.5 12.0 0.82 3.48 2l.4 50.7 22.0 2.36

TABLE XIn.
28sl

loTt9 1n Ho

8+ 9+ 10+ ) 1+ 12+ 13+ 14+

12.0 3l.8 35.6 16.0 2.54

2.14 13.O 32.9 34.1 16.7 l.08

4.89 2l.5 39.9 29.7 3.87 0.14

3.74 2l.2 49.4 22.6 2.57

Ref E Q8 d 7+

2.0814 26.6 9.59 1.04

14 46.8 10.5 l.02

14 6l.9 1l.1 0.93

I(I 107.3 12.0 0.83

TABLE XIp'
28sl

lon9 1n Sn

Ref E Q8 d 9+ 10+ 11+ 12JL L3+ 14+

14 49.2 1l.0 0.89 5.41 20.8 44.5 26.6 2.74

14 62.5 11.3 0.92 3.01 15.0 36.7 38.5 6.57 0.26

14 109.3 12.0 0.84 4.20 20.4 50.9 2l.8 2.67

TABLE XIo'
28sl

lon8 1n Ag

8+ 9+ 10+ l I+ 12+ 1 3+ 14+Ref E Q8 J 7+

14 29.2 9.94 1.C5 1.03 7.03 24.6 37.8 23.6 5.78 0.17

14 39.2 1C.4 1.05 0.27 3.28 15.5 34.8 3l.7 13.6 0.79

14 49.2 10.7 1.00 1.48 9.74 28.7 38.0 20.3 l.79 0.04

14 64.2 1l.1 0.96 0.45 4.81 20.4 39.3 30.8 4.09 0.15

1L1 79.3 1l.4 13.92 0.11 2.23
･13.5

36.1 39.4 8.18 0.4卓

14 94.3 1l.7 0.88 0.92 8.14 29.9 46.2 13.7 1.14

14 109.3 1l.9 0.87 0.33 4.66 23.3 48.0 2l.2 2.45

TABLE XIq.
28sl

lone ltl Te

9+ 10+ l I+ 12+ 13+ 14+

23.3 39.0 25.1 5.44

10.5 30.3 38.3 17.7 l.38

6.11 22.8 39.2 28.0 3.21

3.03 15.5 38.3 36.2 6.65 0.30

4.20 21.7 48.8 22.6 2.78

8+

6.38

I.79

0.71

Ref E QB d 7+

14 28.3 10､O 1.O1 0.78

14 38.3 10.6 0.99

1与 48.3 1l.0 0.97

14 63.4 11.3 0.92

1L iO8.7 12.0 0.85

･fABLtl XIr.
28sl

lon8 1tt Sn

8+ ?+ 10+ l I+ 12+ 1 3+ 14+R･;Ir E Q8 d 7+

14 28.7 9.62 1.06 2.15 11.B 30.9 35.6 16.5 3.O4

1L. 38.1 10.3 I.O1 3.38 17.1 36.7 3l.0 ll.2 0.61

i4 48.7 10.8 0.96 0.86 7.75 27.6 40.0 2l.7 2.10

14 63.7 11.3 0.90 0.11 2.46 15.0 39.2 37.0 5.94 0.28

14 108.9 】2.2 0.79 2.31 16.6 52.5 2う.5 3.05

TA8LF. XI8.之8sl lortB ITt Yb

8+ 9+ 10+ 1 I+ 12+ 13+ 14+Re ∫ E QB d 7+

1ム 28.7 9.29 l.07 4.47 18.1 35.5 之9.9 10.9 l.53

14 38.7 9.89 l.06 1.08 7.80 25.7 37.3 Z2.5 5.53 0.17

!4 48.8 10.5 l.00 2.27 13.8 34.1 34.7 14.3 0.98

14 63.8 】1.0 0.95 0.46 4.90 22.5 40.7 27.8 3.50 0,18

14 1.J8.9 12.0 0.74 0.37 23.0 52.8 21.7 2.22
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TABL冨XIt.
28s1

long 1n Au

8+ 9+ 10+ l I+ 12+ 13+ 14+Re f E QB d 7+

9.34 l.07 3.92 17.2 35.1 30.6 1l.4 l.83

9.86 1.06 1.16 8.29 26.9 36.9 2l.5 5.42 0.17

10.3 1.03 0.42 ?..97 17.1 36.2 31.3 1l.4 0.66

10.8 0.99 0.98 7.97 26.7 38.9 22.8 2.54 0.09

1l.2 0.95 0.23 3.48 17.8 38.3 34.0 5.93 0.31

ll.4 0.92 0.12 l.99 13.4 36.4 38.9 8.61 0.54

1l.5 0.91 l.37 1l.3 34.7 4l.O 10.7 0.83

u.6 0.89 0.02 l.05 9.00 3l.1 43.9 12.9 l.Ol

ll.8 0.88 0.58 6.30 27.7 46.7 17.I I.64

29.1

39.2

49.2

64.i

79.I

89.3

94.2

99.2

109.2

13

13

13

13

Ⅰ3

13

13

13

13

TABLE XIu.
28sl

lon合 1tt Pb

14+13+8+ 9+ 10+ 1 1+ 1之+Ref E qB d 7+

Tム 29.0 9.63 l.04 1.60 12.0 31.3 35.3 16.7 3.07

14 39.0 10.I i.05 6.43 20.5 36.4 27.5 8.85 0.39

14 49.0 10.5 1.02 2.49 13.3 32.0 35.4 15.7 l.15

14 64.0 ll.0 0.95 6.76 24.0 39.4 26.6 3.21

14 109.2 1l.9 0.86 0.37 5.30 25.1 48.1 19.2 l.96

TABLE XIv.
28sl

lo口8 1tt Bl

9+ 10+ l I+ 12+ 13+ 14+

2.03

33.4 34.5 13.6 l.96

14.2 33.0 35.2 14.I I.19

6.43 24.1 38.9 27.0 3.38

5.71 25.6 47.7 19.0

Re f E qB d 7+ 8+

14.I

2.33

14 28.O 9.48 l.04 2.59

14 47.8 10.5 l.Ol

14 62.8 1l.0 0.96

14 108.0 ll.9 0.86

TABLE XII8.
31p

lon8 1n C

1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ 1 1+ 1 2+ 13+ 14+ 15+

0.20 2.20 12.0 30.5 41.5 13.5

l.50 9.50 26.9 44.2 16.6 l.30

l.00 7.10 24.6 43.7 21.5 2.20

0.60 4.80 2l.6 43.0 26.0 4.00

4.40 16.9 43.7 26.8 8.30

2.90 7.90 4l.1 39.1 8.90

2.60 6.10 38.2 39.O 14.0

l.30 8.10 30.7 38.3 21.2

0.9O 6.50 32.0 4l.3 19.2

Re f i qB d 0+

3
.529

3.09 l.23 l.40 9.42 19.8 30.7 26.7 10.5 l.45

3
.619

3.31 1.23 1.10 6.83 16.5 29.4 29.8 1ろ.3 2.03

3
.710

3.51 I.19 0.70 4.92 13.7 27.2 32.8 17.9 2.丁5

3
.796

3.61 1.20 0.60 4.18 12.91 25.6 33.I 19.9 3.57 0.10

3
.854

3.78 1.18 0.30 3.14 10.3 24.5 33.6 ニ3.1 4.96 0.14

15 72.6* 12.5 0.96

15 77.4* 12.7 0.95

15 82.3* 12.8 0.95

15 87.l* 13.0 0.94

L5 94.4* 13.2 0.96

15 10l.6* 13.4 0.87

Ⅰ5 108.9★ 13.5 0.90

15 116.l★ 13.6 O.90

15 123.4* 13.7 0.I:18

★1rLCldent encrBy, toll ttllcktte88 loo
tJg/cn

Gr叩h 18 Pre8etlted ln Ref. 15 for rLOnequlllbrまum charge fractions of 87.1 and 123.4 tieV P lone 1tl C.

Graph lB pre8erLted ln Ref. 37 for ttottequlllbrlum charge fractloas of 0.85 Hey P lon8 1n C.

TABLE XIIb.
31p

lone 1tt Al

I+ 2+ 3+ 4+ 5+ 6+Re f E q8 d 0+

5
.716

2.54 1.21 0.29 17.7 30.6 26.7 16.0 6.10

5
.729

2.53 l.20 0.29 17.2 3l.6 27.3 15.0 5.82 0.23

5
.773

2.57 l.19 0.2B 15.9 3l.2 28.O 15.9 6.18

5
.776

2.6JTI l.21 0.28 14.4 30.3 29.0 16.3 6.88 0.38

5
.830

2.72 l.21 0.15 14.6 29.2 28.8 18.0 7.17 0.73

Gr叩h 18 presented ln Ref. 37 for equlllbrlum mean charge Of 0.85 MeV P lon8 1n Al.
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†^8LE XIIIa.
32s

lolls ln Be

Ref E Q8 (t 12+ 13+ 14+ 15+ 1ろ+

1b l16.0* 14.7 0.88 0.80 7.40 31.8 42.3 17.7

16 129.4* 14.9 0.82 4.50 26.1 45.0 24.4

16 141.8★ 15.1 O.78 2.50 20.4 46.1 3l.l

★1ncldent energy, Foil thlckne88 160
pg/ctn

Graph and table Are Presented ln Ref.16 for tlOnequlllbrium charge fractlons of l16.0-141.8 MeV S long ln Be.

TABL苫XIIIb.
32s

long.1n C

14+ 15+ 16+10+ 11+ 12+ 13+

17.3 3.83 0.43

25.1 35.2 25.1 3.60

;?;含23;:;……::冒;:;
1.｡｡確9.00 35.0 42.0 12.0 I.00

9.50 27.1 4l.3 18.2 2.40

6.40 22.2 44.1 22.4 3.90

4.50 20.5 42.8 25.7 5.60

2.30 13.8 39.6 34.7 9.20

3.20 15.1 39.2 33.1 9.40

I.20 9.60 35.5 39.2 14.6

2.73 17.3 46.0 28.9 4.89

0.70 5.70 28.6 43.3 2l.7

29.8 33.I

I.80 9.20

3.90

0.70

1.00

l.60

1.00

0.80

0+ 1+ 2ヰ 3+ 4+ 5+ 6+ 7+ 8+ 9+Q8 d I-Ref E

2.29 12.8

6
.085

0.73 0｡84 9.60 38.0 42.O 13.0 3.00

6
.180

1.35 1.00 l.10 18.0 4l.0 27.0 ll.0 2.00

6
.275

l.82 1.09 0.40 9.60 32,0 3l.0 20.0 7.20

6
.375

2.18 l.JO 0.20 5.10 23.0 3l.O 27.O 13.0

6.
.425

2.20 l.35 0.10 3.70 19.0 26.0 27.0 17.0 6.00 1.00

3
.5(I4

3.02 l.32 l.30 12.4 22.2 27.5 23.4 10.7 2.38 0.28

3
.634

3,23 l.30 0.80 9.16 19.9 26.9 26.I 13.8 3.34

3
.757

3.45 l.29 0.70 6.76 16.6 25.8 27.9 18.2 4.08

8 33.3* 10.6 l.14 0.43

16 69.5* 12.8 l.07

16 79.4* 13.2 0.97

16 89.2* 13.7 0.91

41 92.0* 13.6 0.89

16 94.2* 13.7 l.00

16 99.2* 13.9 0.97

16 105.8* 14.0 0.97

16 116.0* 14.4 0.92

16 117.2* 14.3 0.95

16 127.3* 14.6 0.89

8 131.8* 14.2 0.87

16 14l.8* 14.8 0.87

for 94.2 MeV, l13for 89.2 MeV, 165リg/cmfor b9.5 and 79.4 MeV, 113リg/cm*1nci卓en亡energy. Foil thlckneg8e9 are 103
1唱/cm

pg/cn2
for 99.2 MeV, 165 ug/ctn2 for 105.8, l16, i17.2 atL｡ 127.3 MeV, and 188

vi/cm2
for 141.8 MeV.

Graph is preぎented ln Ref.17 for rLOneqblllbrluTn CllarBe frac亡lons of 54 tfeV S lon8 1n C.

Graph且nd L8ble are pre8enとed lTI Ref.16 for nor-eOullJbrlllm Charge fractions of 69.5-lil.8 Hey S long ln C.

TABLE XIIIc.
32s

lon8 1n Al

I+ 2+ 3+ 4+ 5+ 6+ l I+ 1 2+ 13+ 14L+ 15+ 16+Re i E QB a 0+

2.62 1.24 1.291 17.1 32.6 25.ウ 15.2 6.2～ l.58

2.74 1.26 1.29 15.0 30.4 26.8 16.7 8.29 1.58

2.82 l.26 0.95 13.2 29.8 27.5 17.9 8.73 ).98

13.6 0.82 0.96 8.82 34.4 46.8 8.70 0.34

13.7 0.81 0.58 6.65 30.3 50.I 1l.6 0.75

13.8 0.80 0.26 5.15 28.2 5l.O 14.3 l.00

5
.丁28

5
.791

5
.859

16 116.0*

16 129.4*

16 141.8*

charge frac†lons of 54 MeV S long ln Al.芸き蒜よdei:t｡;:;諾;;df;!1R三門!n妄言…三三3

TABLE XIIId.
32s

lo7t9 1n TI

Graph 18 pre8et一ted ln Ref.17 for equlllbrlun char島e fractlons of 54 tleV S lon8 1n Tl.

TA弧E XIIIf.
32s

lon8土n Au

Ref E QB d 11+ 12+ 13+ 14+ 15+

16 116.0* 13.1 0.90 4.40 22.3 4i.g 28.7 2.80

16 129.4* 13.3 0.91 2.73 17.2 39.4 34.7 5.90

16 141.8★ 13.4 0.88 l.35 12.8 34.0 43.0 8.70

*1ncldetlt energy, foil thlckne98 100 tJg/ctn

-34-

TABLE X口Ie.
32s

long 1n tll

Ref F･ QB a ll+ 12+ 13+ 14+ 15十 16+

16 116.0* 13.5 0.9i 1.71 12.7 34.9 40.3 10.2 0.24

16 129.4* 13.7 0.96 l.90 9.15 29.5 43.2 14.7 1.63

16 14l.8* 13.9 0.93 7.44 26.8 4l.8 2l.4 2.65

★1ncldent energy, toll thlcktte88 100
tJS/cm

Graph 18 presented ln Ref. 17 for equlllbrlun charge fractloTtS

of 54 MeV S lon8 1_A Nl.



TA弧E X工V8.
35cl

lorI8 1r[ 8e

8+ 9+ 10+ 1l+ 12+ 13+ 14+ 15+ 16+ )7+

32.I 16.2 3.31 0.23

32.3 17.5 4.31 0.49

34.5 22.5 8.43 l.27 0.07

30.3 32.i 15.4 3.16 O.2ウ

25.5 34.6 2l.6 5.74 0.58

19.8 33.3 27.I 10.1 2.14

4.14 15.4 30.0 31.4 16.6 l.91 O.07

I.30 7.26 22.2 34.0 28.9 6.O7 0.26

0.42 4.15 19.2 35.3 32.2 8.07 0.60

0.16 2.29 10.9 29.9 39.5 15.8 1.50

0.73 5.66 20.3 42.8 25.6 4.89

0.31 3.28 15.1 46.5 27.6 7.18

12+ 13+ 14+

/

15+ 16+ 17+

29.5

27.9

23.3

14.4

9.77

6.41

0.5l

Ref E Q3 d T+

18 24.I 10.5 l.16 0.41 3.53 14.7

12 26.O 10.6 1.1_7 3.03 14.5

12 3l.0 ll.0 I.18 !.54 8.44

18 36.9 1l.5 1.17 0.46 3.89

12 38.9 ll_.8 l.15 0.16 2.O1

12 46'2 .L2.2 l.18 l.06

12 66.5 13.5 1.15

12 76.7 14.0 1.09

43 89.O 14.2 7.0'i

12 9l.9 14.6 l.01

12 107.I 15.0 0.97

12 117.2 15.2 0.91

TABLE XエVb.
35cl

ion8 1n C

0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ l I+

2.51 0.73

3.92 0.84 0.20

5.00 1._06 0.21

6.42 1.49 0.29

8.28 2.05 0.39

1i.6 3.54 0.73 0.09

!2.2 3.56 0.86 0.12

13.3 う.01 0.98 0.20

15.0 5.59 l.34 0.19

5.53 l.55 0.17

8.89 2.48 0.39 0.O2

8.O4 2.60 0.44 0.O5

Ref E QB a 1 -

26.4 9.79 l.51 0.08

24.8 1l.2 l.74

33.4 19.8 4.89 0.47

32.9 18.9 5.18 0.56

32.7 26.9 8.69 l.15 0.02

30.9 32.2 14.7 3.07 0.23

20.5 34.2 26.9 9.52 l.67

23.0 33.2 25.6 8.73 l.28
.OO8

12.8 28.7 32.5 17.8 4.82 0.I?

8.88 24.5 33.2 23.4 7.97 0.46

5.ll 18.0 32.8 29.2 13.0 1.09 G.03

7.16 2l.6 34.9 25.6 8.93 0.54
.004

3.96 15.1 3l.3 3l.I 16.3 l.68 0.06

2.26 12.3 28.2 34.3 19.6 2.61 O.12

0.94 6.45 2l.9 35.0 29.2 5.81 0.38

2.04 10.5 27.6 36.8 20.D 2.76 0.12

0.57 4.51 17.5 34.1 34.2 8.43 0.74

0.J5 3.60 15.1 30.9 37.6 1l.5 1.07

0.19 2.26 1l.9 29.8 40.3 13.9 l.60

0.13 l.76 10.2 29.1 40.8 15.9 2.08

l.22 8.10 25.1 43.2 19.5 2.90

0.90 6.29 23.9 42.5 23.3 4.36

0.63 5.39 2l.5 42.1 25.2 5.12

0.37 3.96 17.7 4l.7 29.6 6.70

0.15 2.37 14.う 39.4 34,8 8.69

0.15

0.29

0.58

0.95

I.41

32.7

34.I

2?.4

28.0

22.1

14.7

6.25

6.96

2.86

1.64

0.69

l.21

0.45

0.23

0.18

0.14

0.29

1.01

1.75

2.74

4.00

5.59

7.06

7.53

2l.6

21.2

9.23

12.0

7.22

3.82

I.02

I.24

0.28

0.16

I.42

3.02

5.17

7.81

ll.3

14.3

17.3

21.3

23.8

26.3

6.88

6.34

2.79

2.43

1.16

0.45

8.39

0.42

10.6

16.I

20.5

25.8

29.9

33.0

34.7

35.8

35.5

34.4

0.96

0.72

.001
0.04

.002
0.04

.003

20.6 7.97 l.19

20.7 1l.7 2.56

23.2 13.2 5.36

28.2 24.5

26.6 30.8

24.3 3l.5

20.9 3l.7

15.1

19.8

22.7

28.7

?8.I

27.1

10.6 2l.5

5.78 16.4

(!.21 13.6

2.73 9.94

I.93 6.85 17.3 3l.0

O.96 5.00 14.2 29.6

0.66 3.43 12.1 27.5

a.24 2.07 9.53 24.9

0.12 l.79 7.82 23.0

I.(I1 7.53 2l.5

0.05

51.5 32.9 8.62

4l.7 37.0 13.4

37.3 39.O 16.0

31.1 39.7 19.6

26.! 39.5 22.6

20.3 36.1 26t.9

18.3 37.2 27.I

1b.8 3A.8 28.1

14.9 32.9 30.0

33.7 30.7 30.7

8.54 28.1 3l.8

7.00 27.1 32.1

0.9O 12.8 28.1

1.30 10.0 25.3

0.90 7,72 2?..1

2.86

l.06

0.48

0.20

0.57 0.85 3.72

0.77 0.94 2.8-/

0.90 0.96 1.54

I.04 l.Ol I.84

I.19 1.07 1.10

1.43 l.t1 0.67

1.4b i.12 0.74

I.5b 1.17 0.85

I.68 1.16

I

9

I

1

6

l.7】

2.02 1.2

2.08 l.i

2.84 l.2

04 l.3

27 1.3

19
.070

19
.089

19
.109

幹圭妻.:'l:童…19
.211

19
.240

19
.255

19
.316

19
.331

3
.581

3
.698

3

4.99 l.30

5.4.～ 1.25

5.6F I.25

5.94 ▲.24

6.Ll 1.22

6.43 l.19

6 51 I.18

6.83 l.15

6.96 l.i5

7.0う 1.l_C

10.1 j.17

10.2
i.i7

10.7 1.14

I.16

I.16

1.15

1.15

1.16

l.17

I.16

3
.812

48 2.4*

48 3.0*

48 3.5*

48 4.0*

48 4.5*

48 5.0*

48 5.5*

48 6.0*

48 6.4*

48 6.8*

13 23.4

13 24.I

13 29.3

13 30.1 10.7

3LI.6 1l.I

37.9 11.5

48.O 12.I

43 49.6 12.I

13 57.9 12.6

12.9

13.3 王.13

13.1 1.13

i3.4 !.13

13.8 i.ll

14.0 I.05

13.7 1.00

14.3 l.05

14.4 l.05

i4.6 l.0!

14.7 l.OC

14.8 0.98

0.98

0.97

14.9

15.0

13 62.4

13 68.2

43 69.5

13 71.6

13 78.3

13 87.･7

43 89.5

13 92.7

13 97.8

13 103.2

13 10丁.9

13 112.9

13 118.I

13 123.0

13 130.O 15.2 0.95

13 14l.1 15.3 0.92

★1ncldent energy, foil thlckne88 10 tJg/cm
Graph 18 pre8ettted ltL Ref.7 for ttonequlllbrlun char島e fr8Ctlons of 445 tteV Cl ions 1n C.

Graph 18 Presented ln Ref.13 for norLequlllbrlun charge frac亡1crn5 0f 95 MeV Cl lon$ 1n C.

Graph lB pre8ented lTt Ref.20 for rLOnequlllbrltlm Charge frACtlol柑Of 130 1leV Cl Ions ln C.

Graph 18 preBenヒed lTI Ref.33 for equlllbrlutn ne8n Chrge of 50 MeV Cl lon8 1n C.
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TABLE XIVc'
35cl

lon8 1tt M8

10+ 1 i+ i2+ 13+ 14+ 15+ 16+ 17+

0.46

5.98 0.38

買方

8+

5.56 19.1 132.7 28.9 11.2 1.72 0.10

rl.t9 2.9母 13.3 29.C 33.7 16.9 3.48 O.25

0.9IA 6.39 2l.2 35.7 26.8 8.46

L7.33 3.39 17.5 38.2 33.8

2+ 3+ 4 I 5+ 6+ 7+ 8+ 9+ 1O十 ! 1+ 1 2+ 13+ 14+ 15+ 16+ 17+

R舌f E QB d 7+

C.7る18 23.I 1O.2 1.15

18 38.I ll.6 1.14

14 65.9 13.1 i.O9

14 106.3 14.2 0.96

{

TABL苫XIVd.
35cl

lonB irk Al

Re f E qB i 0+

5
.781

2.6J i.20 1.44 13.1 33.8 29.(i i5.O
_t.84

l.89

5
.867

2.83 I-?_3 C.98 10.8 31.7 30∴ 17.0 6.96 2.12 t).38

5
.953

2.99 1.27 0.る7 8.67 29.3 30.ミ 18.3 9.ユ2 2.49 0.78

18 23.4 10.2 1.14 0.79 5,55 19.3 33.7 28.1 10.9 1.70

18 38.2 11.S I.16 0.03 0.52 4.07 14.9 30.1 32.6 14.6 2.91 0.20

14 66.3 13.O 1.09 l.04 6.朗 2IL.1 35.1 27.4 7.21 0.36

43 89.2 13.7 l.03
.005

0.0.r1 1.77 1C.i ;7.8 37.2 20.9 2.19 0.02

12 93.4 13.9 l.00 0.O1 0.09 l､14 7.56 25.1 40.1 23.3 2.75 0.12

1ち 106.7 14.2 0.97 0.3f, 4.12 1巧.5 38.8 32.4 5.75 0.28

12 118.5 14.5 0.88 0.07 1.76 iくl.4 38.3 4G.2 8.75 O.54

Gr叩h 18 Pr的er.ted ltI Ref. 33 for 8qulllbriun tneAn CfT･ArBe Of 5O MeV Cl lon8 1n Al.

TABL苫Ⅹ1V8.
Ssr;1

lone ltI RCl

｢許

2.I:1

Ref E qモ d 6+ 7+ 8+ 9+ 10+ ll+ i2+ 13+ lヰ+ 1～+

10.7 27.6 33.1 13.9 5.87 0.80 0.05

I.53 8.56 23.8 33.8 23.1 7.96 1.20

0.33 3.29 13.8 30.8 33.5 15.4 2.87

l.14 8.20 27.1 39.0 22.5

I.8918 23.2 9.79 l.17 0.14

18 38.I ll.O l.17

14 ら7.2 12.5 1.12

14 1O7.4 13.8 0.99

Gr叩h 18 PreJ?entCd ln Ref. 33 for equllibrlun the&n CtT.arse Of 50 MeV Cl lon8 1n KC1,

TABLE芸IVf.
j5r,1

lone ltt Tl

10+ l I+ 1 2+ 13+ 14+ 15+ 16+ 17+

0.27

3.91 0.17

34.6 27.7 9.42 1.31 0.08

16.2 32.2 31.1 13.0 2.52 0,ヱ1

1.77 9.64 26.2 34.8 21.5 5,80

0.99 6.9? 24.4 38.1 25.5

Re i E q8 d 7+ 8+ 9+

5.81 20.4

0.50 4.28

18 21.8 10.2 1.i∠ 0.TO

18 36.5 1l.4 1.15

14 67.4 12.8 1.12

14 107.7 13.9 l.02

TABt･E XIVg･
35cl

lot" 1TL Cr

9+ 10+ 1 1+ 12+ 13+ 14+ 15+ 1 6+ 17+

0.38

4.68 0.19

15.1 34.2 3l.O 12.7 2.00 0.12

3.17 13.6 30.7 32.6 15.8 3.47 0.31

l.27 8.22 24.2 35.3 23.5 7.14

0.70 6.32 22.2 38.5 27.Iy

Re i E qD d 7+ 8+

0.42 4.54

0.30

18 22.5 10.4 1.,i2

18 37.3 i1.5 l.14

14 67.5 13.O 1.ll

14 107.8 1与.0 i.(i1

TABU: XIVh.
35cl

lorL8 1n Fe

10+ lI+ i2+ 13+ 14+ 15+ 16+ 17+

0.25

4.06 0.21

30.7 30.8 1l.5 l.64 0.07

14.6 2ウ.0 33.5 15.3 3.34 0.28

I.43 8.51 24.6 34.0 23.7 7.59

l.09 7.48 24.1 36.9 26.2

8+ 9+

5.37 19.4

0.39 3.60

a T+qBRef E

18 21.6 1(I.3 ).14 0.51

18 36.3 11.5 1.16

14 66.4 12.9 l.13

14 106.7 13.9 l.0ヰ

TA弧E X7,Vま.
35cl

loTu lTI tt1

Ref 苫 Q8 d 7+ 8+ 9+ 16+ 11+ 12+ 13+ 14+ 15+ 16+ 17+

4.75 17.9 33.3 29.8 11.7 l.78 0.09

0.10 l.51 8.03 23.2 34.5 24.4 7.73 0.43

i,15 7.40 24.0 37.5 25.8 3.95 0.16

18 22.8 10.3 1.13 0.57

18 37.7 !1_.6 1.16

14 67.^ !3.0 I.14

14 107.7 13.9 l.03

Graph 18 Pre8Cnted ltl Ref. 33 for equ111brltJZL朋8Tt d18r8e Ot 50 IkV Cl lott8 1n N1.
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TABLE XIVj.
35cl

lon8 1n Cu

1 3Lt 14÷ l-5+ 18+ 17+11十 ● 12+8+ 9+ 10ヰ･Ref FJ Q8 d 7+

18 23.8 10.3 1.14 0.64 5.18 18.6 33.3 28.9 11.5 l.77 0.09

18 38.7 1l.6 1.16 0.43 3.44 13.1 29.6 33.O 16.6 3.55 0.28

14 e7.2 13.0 1.14 0.13 1.58 8.34 23.7 34.8 23.8 7.31 0.39

43 89.3 13.5 l.O8 0.01 0.33 3.08 14.6 31.1 33.5 16.0 I.41 0.O1

12 93.7 13.6 1.06 0.29 2.43 !1.5 29.1 36.8 !8.0 I.83 0.03

14 107.4 1ユ.9 1.02 1.07 7.22 24.1 37.9 25.9 3.81

1ヱ I18.8 14.1 i.01 0.67 5.38 2O.I( 37.6 30.0 5.47 O.25

TABLE耶Vk.
35cl

lottB ln Ge

8+ 9+ 10+ 1 1+ 12+ 13+ 14+ 15+ 16+

9.60 25.5 33.6 22.3 6.53 0.75 0.03

I.O1 6.37 20.2 33.5 27.6 9.69 l.46 0.08

1.97 9.78 26.D 35.6 21.0 5.47 0.22

1.29 7.91 25.8 37.9 24.2 2.94

Re ∫ E QB d 6+ 7+

1.67

0.07

12 ?.3.3 9.87 l.16 0.15

18 38.6 11.2 l.16

14 68.2 12.8 l,ll

14 108.3 13.9 l.01

でABLE XIVl.
35c1

1on8 1Tt Se

Ref E q3 d 10+ 11+ 12+ 13+ 14+ 15+ 16+

14 65.2 12.5 1.10 3.20 14.0 30.8 33.3 15.7 3.Ol

14 105.5 13.7 l.02 1.73 9.89 28.0 38.3 20.1 2.05

TABt.E X工VtA.
35cl lon8 1TI之r

8+ 9+ 10+ l l+ 12+ 13+ 14+ 15+ 16+Re f 8 Q8 d 7+

i8 2l.1 9.75 l.15 2.O8 1l.6 27.3 33.8 19.3 5.27 0.63

18 35.7 1l.0 I.17 0.09 l.38 8.70 23.0 33.9 24.3 7.52 l.O1 0.05

14 66.I 12.5 1.11 O.36 3.49 15.0 32.O 32.4 14.3 2.60

14 106.4 13.7 l.OO 1.77 10.7 29.4 38.5 18.I I.5l

TABLE XIVn.
35cl

lone ln払

7+ 8+ 9+ 10+ l I+ 12+ 13+ 14+ 15+ 16+

I.40

P.e王 E Q8 d 6+

18 ?0.7 9.68 l.15 0.14 2.24 12.2 28,9 33.5 17.7 4.72 0.57 0.C4

18 35.3 1l.O 1.16 l.35 8.37 23.6 34･.3 23.4 7.63 l.24 0.09

14 65.8 12･5 l･12 0･42 3.82 13,3 32.6 32.2 14･7 2･86

14 106.2 !3｡馬 1,02 2.01 ll.3
,30.0

36.4 18.8

TABLE Xエqo●
35cl

lot18 itI As

a+ 9+ 10+ l I+ 1 2+ i3+ 14+ 15+ 16+ 17+QB d 7+Ref E

18 24.I 10.2 l.12 0.54 5.13 19.1 34.3 28.6 10.7 1.56 0.10

18 39.0 1l.4 l.13 0.47 4.22 16.3 32.0 3l.9 12.7 2.29 0.15

14 69.0 12.6 1.11 0.25 2.62 13.1 30.7 33.4 16.5 3.37 0.04

12 94.I 13.2 l.08 O.06 L.76 5.26 19.2 35.9 29.1 9.28 0.46 0.O1

14 'tO9.I 13.5 l.0】 0.19 2.43 12.6 31.3 36.1 16.2 l.24

12 119.2 13.7 l.O1 0.09 1.63 10.1 21.2 37.9 19.5 l.63 0.04

Graph lzI Pre8etI亡ed in Ref. 13 for eq･Jillbrlun mean Chrge of 5O MeV Cl lon8 1n Ag.

TABLE XIVp.
35cl

ion8 itt STt

10+ l I+ 12+ 1 3+ 14+ 15+ 16+Re f E QB d 7+ 8+ 9+

18 24.3 10.5 l.08 0.23 3.19 12.C 32.4 35.O 14.6 2.49 0.16

18 39.3 11.7 1.iO 0.15 2.22 11.6 29.0 35.I 18.1 3.56 0.25

14 68.4 13.O I.14 l.53 8.45 2l.4 34.3 25.2 8.42 O.22

14 108.5 13.7 l.04 ¢.35 l.81 9.96 27.9 37.2 20.9 1.83

TABLE XIVq.
35cl

lon8 1tt Te

Ref E Q8 d 10+ 11+ 12+ 13+ 14+ 15+ 16十

14 67.8 12.9 l.13 1.43 8.82 25.8 3l.6 25.5 6.70 0.21

14 107.9 13.7 1.03 l.97 10｡7 28.5 36.7 20.3 l.82
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TABLE XIVr.
35cl

lott8 1tI Stu

9+ 10+ 1 I+ 1 2+ 13+ 14+ 15+ 16+ 17+

0.29

I(I.09 0.14

18.4 32.7 29.0 ll.6 l.92 0.12

3.12 13.6 30.3 33.8 15.6 3.00 O.20

0,84 6.00 2l.6 35.9 27.1 8.23

0.¢8 5.93 22.1 38.2 28.9

Re I E q8 d 6+ 7+ 8+

0.70 5.44

0.29

18 23.8 1O.3 l.16 0.05

18 38.7 1l.5 1.12

14 68.2 13.I I.07

14 108.3 14.0 0.99

TABLE XIV8.
35cl

lpn8 1n Yb

7+ 8+ 9+ 10+ L I+ 12+ 13+ 14+ 15+ 16+

2.19

2.74 12.8 28.7 32.2 17.8 4.87 0.59 0.03

0.12 l.58 8.66 23.9 34.3 23.2 7.24 0.88 0.07

2.45 12.6 30.5 34.1 17.1 3.32

I.29 8.82 28.1 38.8 20.8

Re i E qB d 6+

0.2518 24.0 9.66 l.18

18 38.? 10.9 1.16

14 68.4 12.6 1.09

14 108.5 13.8 0.9g

TABLE X工Vt.
35cl

lotI8 1tl Au

10+ l I+ 12+ 13+ 14+ 15+ 16+ 17+Re i E qB d 6+ 7+ 8+ 9+

奄

30.8 14.6 3.57 0.42 0.03

26.4 33.7 20.7 6.16 0.85 O.05

4.33 17.6 33..7 30.5 u.9 l.95

I.71 9.10 27.0 33.6 22.9 5.46 0.19
.002

0.86 7.72 24.1 35.8 24.5 6.70 0.30 0.Oi

2.76 14.2 33.7 34.3 14.0 1.06

0.12 2.02 11.7 3l.5 36.7 16.5 1.32 0.03

3.35 15.5 31.5

0.14 1.85 10.I

.002
0.05

18 24.2 9.50 l.17 0.30

18 39.I 10.8 l.17

14 68.8 12.3 l.09

tI3 89.6 12.8 t.ll

12 94.3 13.O 1.08

14 108.8 13.5 l.02

12 119.4 13.6 l.Ol

Graph lo preoerLted ltI鮎f. 33 for eqtI111brlutA ne8n d18rge Of 50 MeV Cl lo【lB ln Au.

TABLE XIVu.
35cl

lone 1Tt Pb

Ref E q8 d 6+ 7+ 8+ 9+ 10+ 1l+ 12+ 13+ 14+ 15+ 16+

I.13 0.21 2.52 13.7 31.6 32.I 16.0 3.56 0.35

1.12 3.58 15.1 3l.6 31.7 15.1 2.97

l.02 l.02 14.0 34.5 33.1 14.7 2.77

18 24.1 9.57

14 68.7 12.5

14 108.8 13.6

TABLE X工Vv.
35cl

lone ITL 81

15+ 16+

0.03

2.04

13.0 0.95

7+ 8+ 9+ 10+ 1 I+ 12+ 13+ 14+Re i E q8 d 6+

18 22.5 9.40 l.13 0.34 3.58 16.7 33.7 30.O 13.0 2.57 0.20

18 37.1 10.8 l.14 0.14 1.79 10.1 26.8 34.6 20.3 5.45 0.68

14 67.1 12.3 l.12 0.43 4.60 17.8 33.6 29.9 1l.7

14 107.2 13.4 l.06 0.26 3.56 16.0 33.7 32.5

TABLE XV8.
40Ar

lon8 1n C

10+ l I+ 12+ i3+ 14+ 15+ 16+ 17+ 18+I+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+

0.02

0.03

0.20

3S

Re f 苫 QD a 0+

57.9 34.8 6.22 l.ll

57.9 33.7 6.52 1.91

4B.3 40.0 9.02 2.22 0.46

37.8 44.4 13.7 3.44 0.68

34.B 45.6 15.2 3.71 0.74

30.5 44.2 18.1 5.97 1.10 0.)3

29 ･J 45.8 18.0 5.67 l.39 0.21

ヱ1.) 42.1 25.9 B.34 1.82 O.27 0.03

19.1 与2.3 26.3 9.59 2.36 0.31 0.O6

14.2 39.2 30.O 12.4 3.41 0.')乏 0.10

1l.9 37.8 32.4 13.2 3.78 0.77 0.13

1l.4 38.0 3l.0 i4.4 4.28 O.86 0.12

u_.9 33.6 32.4 16.1 4.74 1.05 0.17

7.90 36.4 32.6 16.3 5.40 l.13 0.2U

7.84 35.5 31.6 17.8 5.78 l.26 0.25

1.20 15.7 32.1 29.I 15.2 5.56 l.09

0.50 1l.1 28.0 31.8 18.8 7.54 2.07

0.50 8.16 24.8 32.0 21.i 10.0 3.46

0.50 7.24 21.7 31.4 23.5 11.5 4.35

0.50 5.83 20.5 30.8 24.O 12.4 4.73

0.51 0.66

0.53 0.71

O.67 0.77

0.85 0.83

0.90 L1.84

I.03 0.92

I.05 0.92

1.28 0.97

I.00

I.04

I.04

I.06

I.35

I.54

I.62

i.后5

I.72i9l.1C
I.119 l.C7

I.83 l.10

I.18

I.2L

i.24

I.26

I.31

2.62

2.89

3.09

3.22

3.34

19
.O†l

19
.070

19
.089

19
.l上o

19
.127

19
.143

19
.165

t9
.202

19
.212

Ⅰ9
.256

19
.277

I?
.293

19
.all

19
.320

19
.325

3
.68¢

3
.833

3
.942

3 l.02

3 l.10



3+ 4+ 5+
.

6+ 7+ 8+ 9+ 10+ ll+ 12+ 13+ 14+ 15+ 16+ 17+ 18ヰ

14.4 25.9 三5.4 20.6 8.40 2.40.0.20

I.30 6.40 15.7 24.7 25.8 19.9 5.50 0.80 0.10

0.20 2.10 8.50 17.5 26.4 29.5 12.2 3.10 0.40

0.60 3.20 10.4 23.4 33.8 21.4 6.10 l.OO 0.10

0.80 4.20 11.8 30.6 30.2 17.3 4.40 0.70

Ⅰ.50 5.70 21.0 33.2 25.6 10.6 2.10 0.20

0.30 2.60 13.3 28.2 31.5 18.4 5.00 0.80

0.27 2.15 9.80 25.5 32.9 22.2 6.41 0.76

0.19 1.93 10.3 28.9 4l.O 15.7 l.94

6.59 45.2 30.8 17.4

5.31 40.4 32.6 2l.7

3.61 25.3 39.5 3l.6

1.58 14.9 46.4 37.I

0+ 1+ 2+

2.80

(TABLE XV& coTttlnued)
Re i E Q8 d

20 3.0* 4.82 l.36

20 6.0* 6.53 l.39

20 8.0★ 7.23 l.35

20 10.0* 7.81 I.25

20 13.0★ 8.58 l.23

20 16.0* 9.17 1.20

20 19.5* 9.67 l.20

8 41.6* ll.9 l.r9

･$
165★ 15.6 1.00

8 280* 16.6 0.84

8 320* 16.7 0.86

8 360* 17.0 0.84

8 384* 17.2 0.74

for 19.5 IkV.

TABLE XVc.
40Ar

lonB ITt Sl

Ref E Q8

39 86.O 14.8

f⊃r 3.0-16.0班eV, and 5 I唱/ctzl
★1ncldent energy. Foil thlche88e8 are 20 pg/ctn

TABLE m.
40Ar

loTI8 1tI Al

Re i E Q8 d 0+ l+ 2+ 3+ 4+ 5+ 6+

5
.918

2.73 1.15 0.82 11.7 32.2 33.3 14.8 5.48 1.79

5
.995

2.87 l.14 0.34 9.64 29.1 34.6 18.5 5.65 2.21

5 1.07 2.97 l.18 0.53 8.26 27.2 35.I 18.8 6.98 3.10

TABt･E XVIA･ 39K
lone 1n C

?

1+ 2+ 3+ 4+ 5+ 6+ 7+Ref E q8 d 0+

3
.666

2.63 l.07 0.40 12.4 35.9 3l.6 14.9 3.77 0.96

3
.777

2.86 l.11 0.30 8.80 30.6 34.2 18.5 6.ll I.57

3
.897

3.09 l.16 0.30 6.03 26.2 33.8 22.5 8.69 2.14 0.与6

3 l.00 3.22 l.20 0.40 5.11 23.0 33.7 23.8 9.85 4.23

TABLE XVIb.
39K

lon8 1tt Al

bf E QB a 0+ i+ 2+ 3+ 4+ 5+ 6+ 7+

5
.902

2.93 1.09 0.34 7.24 28.1 37.6 18.8 6.19 l.74

5
.974

3.03 l.11 0.40 6.03 27.2 34.6 22.1 7.97 l.70

5 l.05 3.19 l.13 C.31 4.27 2?.0 35.6 25.7 8.26 2.00 0.78

TABLE XVII.
40c4

1ott8 in C

Re f 苫 QB d 0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+

3
.685

2.89 l.03 0.30 5.65 31.7 38.O 17.8 5.22 l.33

3
.813

3.13 1.0? 0.20 3.83 24.7 37.8 23.1 8.08 l.95 O.34

3
.953

3.34 1.10 0.10 2.47 19.9 36.7 26.6 10.9 2.87 0.44

TABLE XVI‡Ⅰ.
45sc

lon8 1TI C

4+ 5+ 6+ 7+P.ef E Q3 d 0+

3
.783

3.05 l.08 0.80 7.95 16.9 43.2 23.6 6.34 l.33

3
.862

3.22 l.09 O.70 6.07 14.2 41.6 26.5 9.02 l.89

3 1.00 3.41 I.10 0.70 4.2Ji ll.0 38.8 30.7 19.9 2.77

3 l.06 3.55 l.14 0.40 3.46 9.74 37.1 30.6 13.8 4.10 0.72

3 I.21 3.82 l.17 0.50 2.06 7.03 32.0 31.4 18.8 7.05 1.26

39



TABL苫ⅩIX.
5ivまctt8

1tt C.

Re f 苫 QD i 0+ 1+ ?.+ 3+ 4+ 5+ 61t 7+

3
..896

3.17 1.38 l.60 iO.8 19.9 26.( 23.2 14.2 3.90

3 1.Oe 3.59 l.38 1.00 6..I.(. 14.1 24.与 25.5 2l.9 5.69 0.69

3 l.2i 3.86 1.37 0.60 4.57 u.5 ?.I.9 25.7 26.2 8.22 l.38

P

TABLE Xh.
52cr

long 1n C

Re f 苫 甲 d 0+ i+ 2+ 3+ 4+ 5+ 6+ 7+

3
.896

3.14 1.4Zl I.40 13.0 20.5 24.き 22.3 13.1 4.90 0.28

3 1.O1 3.q1 1.46 1.00 9.77 17.1 24.1 23.8 16.3 7.38 0.62

3 l.20 3.83 1.49 0.80 5.64 12.9 2l.?, 25.2 20.8 11.1 2.43

3 1.34 与.09 l.48 0.80 4.01 1O.0 18.4 25.5 24.1 13.3 3.96

3 l.44 4.22 1.49 0.60 3.65 8.82 17.4 25.0 24.0 15.2 5.45

TABLE XXb.
52cr

loTLB Ill A1

Ref 苫 qR i 0+

rl:

I+ 2+ 3+ 4+ 5+ 6+ 7+

5 1.20 3.80 1.49 0.80 6.03 13.0 2l.6 25.9 19.0 !1.2 2.39

5 l｡25 3.91 I.46 0.80 4.84 11.6 20.8 26.8 21.1 il.6 2.69

5 l.30 3.98 l.52 0.75 5.07 11.2 19.6 25.6 20.8 13.0 4.00

5 l.35 与.ll 1.51 0.65 4.I_'J 10.0 18.7 25.4 22.2 14.?.ち.73

5 1.40 4.22 1.49 0.55 3.65 8.82 17.4 25.0 24.O 15.1 5.45

TAJILE XX工a.
55h

loyI8 1TI C

Re i E Q8 d 0+ I+ 2+ 3+ 4+ 5+ 6÷ 7 + 8+

3
.949

3.32 1.49 0.60 11.･3 19.6 23.4 23.丘 14.6 5.31 i.60 0.30

3 1.11 3.74 1.50 0.50 7.03 14.2 2l.0 25.5 19.7 9.29 2.78

3 1.30 3.99 1.51 0.50 4.83 11.6 19.5 26.1 21.3 11.6 4.05 0.42

3 I.41 4.24 1.53 0.70 3.47 8.84 17.0 25.4 24.5 14.0 5.13 l.07

TABL苫ⅡIb.
55ぬ1onB

ltt Al

Re f E q8 d
-

0+ 1+ 2+

5 l.16 3.64 l.52 0.85 7.59 15.7

5 l.27 3.77 l.51 0.76 6.32 13.9

5 l.37 3.96 l.54 0.73 5.09 12.0

TA乱E XXI工. 56Fe lonさ1n C

Ref

3+ 4+ 5+ 6+ 7+ 8+

2l.6 25.I 17.8 8.17 3.08

2l.1 25.9 19.5 9.22 2.86 0.41

19.8 25.6 20.8 11.5 4.02 0.55

E q8 d 0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+

3
.987

3.43 1.52 1.30 9.40 17.7 23.7 2与.1 14.8 6.50 2.56

3 l.21 4.00 1.51 0.50 4.92 1l.4 18.9 26.4 22.6 10.7 3.79 0.7l

GrAPt1 18 Presented ln Ref. 46 for charge fr'BCtlot18 0f 20班eV Fe lotI8 1t1 3

TABLE XX工Ⅰ工8.
63cu

lonB ltt Be

bf E q8 d 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 116.9 2l.5 l.32 0.81 5.8e 16.3 27.5 27.3 16.4 5.1l
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TABLE XXt工工b.
63ctl

iotw ln C

Ref E QB d 11+

21 35.5

21 40..7

21 42.4

21 46.9

21 5丁.3

21 60.4

21 62.ア

21 75.5

21 95.6

21 112.9

21 115.8

21 117.I

21 130.9

21 146.4

I2+ 13+ 14+ L5+ 16+ 1 7+ 18+ 19+ 20+ 2 1+ 22+ 23+ 1{t+ 25+

15.I 1.64 0.92 4.2仝 I1.6 19.5 23.2 20.I 13.0

15.8 i.68 0.35 2.15 6.43 1与.I 19.8 22.4 18.6

15.9 l.66 i.69 5.80 12.8 19.7 22.2 王9.5

16.5 l.65 0.71 3.28 8.51 15.7 2l.5 21.9

17.4 1.57 0.82 3.31 8.2(l 14.6 21.I

17.7 1.55 0.5?. 2.21 6.05 12.2 20.I

17.9 1.53 0.35 1.?8 5.26 1l.3 18.?

18.8 1.40 7.57 4.78 1l.1

19.8 l.33 0.93 3.48

20.5 l.34 つ.20 l.15

20.6 l.34 0.82

20.7 l.32 0.75

2l.2 1.32

21.7 1.35

5.76

1l.2

12.4

17.2

24.4

24.9

24.9

21.0

10.1

4.65

3.81

3.30

I.67

4.49

5.38

9.55

20.7

24.0

25.7

32.6

27.0

17.5

15.5

14.9

8.82

4.77

0.46

0.63

1.50 0.1も

5.76 1.02

8.07 1.73 0.22

9.32 2.39 0.30

19.9 7.41 I.63 0.18

29.6 19.5 7.46 1.68 0.19

27.9 27.2 15.3 5.23 0.91

26.7 28.O 17.4 6.45 l.24 0.09

25.7 28.7 18.3 6.90 l.40

20.13 29.1 24.4 12.1 3.19 0.34

14.6 24.7 27.9 19.1 7.09 l.04

Graph 18 Pre8Cttted ln Ref. 21 for TLOnequlllbrltm ch8rさe fr8Ctlon8 0f 65 Hey Cu ion8 1Tt C.

TABLE XXIIIc｡
63ct)

1on8 1tl P[B

Ref E QB d 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 2ん+

18 118.7 19.9 l.29 0.44 2.63 9.03 26.1 3O.2 21.6 8.O1 1.85 0.22

TABLE XXI工Id.
63cu

lottB ltt Al

bf E Q8 d 16+ 17+ 18+ 19+ 20+ て1+ 22+ 23+ 24+

18 116.8 20.0 l.30 0.60 2.52 8.30 24.5 30.F 21.9 8.97 2.07 0.24

12 146.8 20.9 l.29 2.31 1l.7 24.3 30.1 20.7 8.97 1.97

TAJILE XX工工Ie.
63cu

lone 1tI KCl

Ref E q8 d 15+ 16+ 171･ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 u3.8 19.5 l.31 0.12 l.32 4.87 13.C 30.6 28.4 15.7 4.98 0.91 0.09

TABLE XX王工工f.
63ctl

lon8 1n Tl

Ref E qB d 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 113.7 19.7 l.32 0.86 3.75 10-9 28.1 29.1 18.6 7.03 l.48 -).17

TA8L‡ XXIIIg｡
63cu

lone ltt Cr

bf E qB d 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 115.4 19.6 1.31 1.02 4.29 12.4 29.5 29.0 ]6.3 6.10 l.21 0.12

TABLE XXt工Ih.
63ct1

1on8 1n Fe

Ref E q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

lc l13.3 19.5 l.30 0.15 1.30 5.03 14.2 3l.5 27.8 14.5 (I.61 0.77 0.08

TA魯LE X九▲ⅠIl.
63cu

lonB ln t71

Ref E Q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 2?.+ 23+

18 115.7 19.3 l.31 0.30 l.96 6.46 16.2 33.0 25.9 12.1 3.46 0.64
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TABLE XXエー王j.
63cu

lon8 1n Cu

Ref E QB d 12+ 13+ 14+ 15+ 1 6+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

12 48.4 15.3 l.65 3.7? 10.6 18.7 22.4 20.2 1丘,i 7.47 2.7コ

12 63｡3 1i.5 l.65 0.59 2.73 8.¢3 15.7 21.4 22.1 17.4 10.0 l.84 0.23

12 76.5 i7.4 l.55 0.60 2.91 8.49 15.2 22.1 24.0 20.1 5.57 l.OO 0.ll

12 98.2 18.5 i.'19 0.29 l.63 6.27 13.9 23.6 32.3 15.9 丘.91 0.88 0.10

18 117.9 19.3 1.32 0.31 2.Ob 6.63 16.3 32.9 ?.6.0 1l.9 3.31 0.53 0.05
r

12 133.1 19.7 1.29 0｡69 3.5T ll.1 29.2 29.3 i8.2 6.45 1.33 0.15

12 147.5 20.3 l.33 l.32 5.72 19.8 27.8 25.9 14.2 4.43 0.73

TABLE XXIItk.
●63cu

lot18まtI Ge

Ref 苫 ′q8 d 15+ 16+ 17+ 18+ 19+ 2 I+ 22+ 23+

18 1_17.4 19.O 1.31 0.70 3.19 9.03 19.3 34.5
.之2.5

8.63 1.83 0.22

TÅ8LE XXIIll.
63ct1

1仰8 ill Zr

Ref E q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+

18 112.! 19.2 l.33 0.39 2.19 6.82 16.3 32.7 25.8 11.8 3.42 0.50

TABL]T- XX工工Zn.
63ctl

lon8 1n Ho

Ref E Q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 11l.3 19.3 1.33 0.37 1.94 6.52 15.7 32.0 26.5 12.7 3.67 O.58 0.03

TABLE XXIIh.
63cu

ion8 1n Ag

Ref E Q8 d 15+ )6+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 118.3 19.5 1.36 0.39 l.60 4.90 13.4 29.0 28.5 15.9 5.30 l.00

12 148.3 20.3 l.31 1.68 5.98 21.3 29.4 25.6 11.9 3.48 0.72

TABLE XXII工o.
63cu

lone ln StI

Ref E Q8 d 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+

18 118.6 19.6 1.29 0.96 4.34 12.3 29.9 28.9 17.2 5.37 1.03

TAJILE XX王ⅠIp.
63cu

loTt8 ln Sn

Ref E Q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+

18 117.6 !9.4 1.31 0.16 l.63 5.66 14.9 32.2 27.I 13.5 3.95 0.69 0.10

TABLE XXIIIq●
63cu

lon8 1n Yb

Ref E qB d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+

18 118.O 19.I 1.32 0.50 2.49 7.70 17.5 33.4 24.9 10.6 2.63 0.36

TIJLE XX工工工r.
63ctJ

IoTIB ITt AIL

Ref E Q8 d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+

18 118.7 19.3 I.35 0.75 2.72 7.20 18.d 32.0 25.4 1l.7 2.56 0.30

12 148.7 20.0 l.29 0.52 2.25 8.24 24.5 30.8 22.1 9.34 2.24

TABLE XXI工王o.
63ctA

lonB ltI Fb

■■■■■■■■■■■■■■■■■■■■-JI■■l■lll■■llllll■■■
■■■■■■■■■■■■■■■■■■■■■■■■■■■-■■■

Ref E qB d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 2之+ 23+ 24+

18 118.I 19.3 1.33 O.39 2.07 6.59 15.8 32.4 26.2 12.5 3.54 0.52 0.04
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TABL宅XXIl工t.
63b loTtB ltt 81

R&王 E QB d 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+

18 114.6 19.2 1.32 0.46 2.32 7.15 16.9 32.8 25.5 1l.5 3.00 0.42

TA弧E XXIV.
79Br

lott8 1n C

Ref E

22 45.3

22 55.2

22 65.I

22 75.I

22 85.I

2之 95.1

22 105.2

22 1i5.2

22 125.3

22 132.8

22 135.3

22 145.3

22 155.0

22 166.1

q8 d ll+ 12+

16.3 1.67

17.2 1.75

18.0 I.82

18.9 l.88

19.6 1.90

20.5 1.94

2l.2 l.92

22.0 1.87

22.5 1.81

23.I 1.T1

23.I I.72

23.7 1.64

24.I 1.56

24.5 1.50

0.14 0.86

0.23

13+ 14+ 15+ 16+ 17+ 18+ 19+ 20+ 2Ⅰ+ 22･ト 23+ 24+ 25+ 26+ 2 7+ 28+ 29+

3.26 9.45 18.7 23.4 22.0 13.4 5.90 2.16 0.56 0.12

I.08 4.21 1l.2 17.9 24.2 i9.3 12.5 6.15 2.38 0.74 0.16

0.34 l.78 5.31 12.I 19.8 22.2 17.5 1l.9 6.00 2.27 0.75 0.13

0.65 2.48 6.74 14.3 20.0 20.3 16.5 10.4 5.63 2.19 0.59 0.12

0.20 0.94 3.21 8.64 15.0 19.8 20.3 15.O 10.2 4.59 1.75 0.44

0.33 l.44 4.26 9.59 15.8 20.i 18.4 14.7 9.24 4.42 1.51 0.14

0.64 2.18 5.62 11.I 16.7 19.7 18.8 13.6 7.87 3.44 0.43 0.04

0.15 0.76 2.56 5.99 12.2 16.7 19.8 18.9 13.9 7.61 1.27 0.16

0.24 l.34 3.96 8.5r) 14.I 19.8 20.4 17.3 1l.6 2.44 0.41

0.51 2.12 5.34 10.4 16.6 22.5 20.9 16.5 4.33 0.85

0.47 2.02 5.18 10.4 17.2 22.1 20.1 16.6 4.8¢ 0.95

0.89 2.86 6.96 12.8 18.3 24.0 24.0 7.T8 2.03

0.35 1.60 4.52 9.58 16.5 23.7 28.6 1l.6 3.18

0.78 2.54 6.74 14.1 21.4 3O.9 16.3 5.68

Gr叩h 18 pre8etlted lll Ref. 24 for tLOrlequlllbrlun charge fr且Ctlon8 And Tnean Charge8 for 130 tfeV Br lot18 1n C.

TABLE XXV8.
84Rr

loT19 1tl C

Re i E QB a 0+ l+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+

25 l.00* 3.14 l.63 4.40 13.4 18.2 22.0 21.3 12.7 5.91) 2.00

25 2.00* 5.58 1.80 l.40 3.60 8.10 13.8 19.2 23.5 16.5 9.40 3.50 l.10

8丁.3★ 19.3

I.39/u* 2l.8 I.94

373* 28.9 1.34

444* 30.2 l.30

552* 3l.I I.24

14+ 15+ 16+ 17+ 18+ 19+ 20+ 2 I+ 22+ 23+ 24+ 25+ 26+ 27+

0.37 1.53 3.86 10.I 17.8 2l.I 18.9 13.8 7.40 3.14 1.41 0.42 0.18

0.01 0.19 0.98 3.27 7.53 13.4 17.9 19.6 17.4 11.3 6.04 21.8 2.47

★1tlCldent energy. Fell thlche8Be8 are 6.5
tJg/ctn for l.00 8ttd 2.00 tfeV and 40 1唱/cm for l.39 Hey/u.

6G.r:,?hhll:
;rr::::::.?

ll:監…:,2;
≡:::;un;;;bTrlii:三1:hnA::e?r…:8三:;.c三三o:;;f8;7孟こv4会会K:n;｡三;21:e芸.Kr

lon8 1n C･

TABLE Xm.
84Kr

lon8 1tl Cu

Ref E QB

26 373* 26.9

26 444* 27.8

26 552* 28.2

★1ncldetlt energy

TABLE XXVc｡
84xe

ions 1n Ag

Re i E QB

26 373* 26.3

26 444* 27.2

26 552* 28.2

★1nclderlt energy

TABLE XXVI.
127工1onB

ltI C

Gr叩h iB PreE)etlted ln Ref. 44 for equ111brlun chrBe fr8Ctlon8 0f 20 HeV工1ohl 17t C.
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0.04

0.14

0.30

0.6O

1.3l

TABLE X3Nd.
84Kr

loTm ln All

Ref E q8

26 373* 26. I

26 444* 27.0

26 552* 27.9

*inclderLt etler8y



TABLE XXV王工a. Xe lon8 1Tt C

Ref E q8 d 23+ 24+ 25+ 26+ 27+ 28+ 29+ 30+ 31+ 32+ 33+ 34十 35+ 36+

34 i.39/u* 29.5 l.78 0.03 0.16 0.81 3.27 8.91 16.1 21.5 2Ⅰ.4 14.9 8.25 3.36 1.OI O.21 0.02

28 3.6/u* 37.0

for I.39 MeV/u.

G-h 16 pre宇ented ln Ref･ 38 for equlllbrlun charge fractlonB Of 13･6 MeV
136Ⅹe

lonB in C･

★1ttcident erLergy. roil thlcktteBB 18 40帽/cm

TABLE X3NIIb. Xe lon8 1n Al

Ref E 甲 d 23+ 24+ 25+ 26+ 27+ 28+ 29+ 30+ 31+ 32+ 33+ 34+ 35+ 36+

34 l.39/u* 29.4 l.85 0.1O 0.32 1.17 3.94 9.89 17.1 2l.4 19.8 14.1 7.56 3.30 I.03 0.24 0.05

★1tICldent etter8y, foil thlckne88 31
p8/cn

TA肌E刀ⅣT.王c. Xe ionB ltt Ag

.Ref
E Q8 d 21+ 22+ 23+ 24+ 25+ 26+ 27+ 28+ 29+ 30+ 31+ 32+ 33十 34+ 35+ 36+

コ4 l.39/u* 28.'7 1.84 0.O1 0.02 0.14 0.71 2.53 7.57 15.i 21.6 20.9 15.8 9.20 4.14 1.55 0.55 0.15 0.02

■1TtCldeTtt energy, foil thlchesB 65
ug/ctB

TABL宅XXVIId. Xe lon8 1tt ^u

hf E qB d 21+ 22+ 23+ 24+ 25+ 26+ 27+ 28+ 29+ 30+ 31+ 32+ 33+ 34+ 35+ 3丘+

34 1.39/u* 28.2 l.85 0.O3 0.09 0.39 l.60 4t33 1l.4 18.7 22.4 18.6 12.9 5.84 2.47 0.72 O.40 0.10 0.O5

*1tICldetlt energy, foil thiche86 65 1唱/亡m

′

TABLE XXV工Ⅰ工.
141pr

lott8 1tt C

Re i E Q8 d 0+ I+ 2+ 3+ 4+ 5+ 6+

27
.256

1.41 0.92 13.0 48.d 26.0 ll.0 2.00

27
.363

1.77 1.10 9.00 37.0 31.0 16.0 5.00 2.OO

27
.467 ･2.12 1.12 6.00 25.0 33.0 25.0 9.00 2.00

27
.570

2.34 1.14 4.00 20.0 33.0 27.0 13.0 3.00

27
.772

2.73 1.21 2.00 14.0 27.0 3l.O 19.0 6.00 l.00

27
.973

3.07 1.21 1.00 9.00 22.0 3l.0 26.0 9.00 2.00

TABL苫ⅩⅩⅠⅩ. Gd lonEl ltl C

Re i E qB a 0+

27
.245

l.56 0.93 10.O

2丁
.355

1.75 0.92 る.00

27
.461

1.91 0.94 4.00

27
.564

2.10 1.12 5.00

2'l
.76B

2.38 1.0? 3.00

27
.970

2.72 1.29 3.00

I+

44.0

36.0

3l.0

24.0

17.0

12.0

2+ 3+~ 4+ 5+ 6+

32.O 12.0 3.00

39.O 15.0 4.OO

40.0 2l.0 3.00 l.00

38.O 22.0 6.00 4.00

3丁.0 29.0 10.0 4.00

31.0 3l.0 13.0 7.00 3.00

Projectlle tD&8B TIT)tnber 18 tlOt lTtdlc8ted ltl Ref.'27.

TABLE XXX.
165Ho

lotw ln C

Gr叩h lB Pre8ented Ill Ref. 38 for 'qulllbrltltb Charge fr8CtlonB Of 17.2 IkV flo loTtB ltt C.
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T仙LE XXX工.
175t.tI

lottB ltt C

Re f E QB a 0+ I+ 2+ 3+ 4+ 5+

27
.238

1.5O 0.70 4.OO 50.0 38.0 8.00

27
.350

1.75 0.77 2.00 37.0 47.O 12.0 2.00

27
.457

2.OI O.89 2.00 27.0 45.0 20.0 6.00

27
.561

2.17 0.84 1.00 21.0 46.0 28.0 5.00
●

27
.766

2.46 0.92 1.00 12.0 40.0 36.0 9.00 2.00

27
.968

2.73 0.97 8.00 35.0 38.0 14.0 5.00

TAZ[LE XXXI工. Hg loz)8まn C

Re i E q8 d 0+ I+ 2+ 3+ 4+ 5+

27
.208

0.67 0.65 43.0 47.O 10.0

27
.327

0.83 0.67 33.0 53.O 15.0

27
.439

l.05 O.76 24.0 52.0 22.O 3.OO

27
.546

1.27 0.78 15.0 51.0 29.0 6.00

27
.755

1.52 0.88 10.0 44.0 35.O 10.0 2.00

21
.959

1.75 O.95 6.00 35.O 39.0 15.0 3.OO 1.00

Projectile 7n且88 nuqber lB tIOt lttdlcAted ln Ref. 27.

TABL苫XXF.1工ェ.
205Tl

lone ltt C

Re f E q8 d 0+ I+ 2+ 3+ 4+ 5+

27
.208

0.71 0.65 39.0 52ぐ0 8.OO 1.00

27
.327

0.97 0.78 28.0 5l.O 1?.0 4.00

27
.439

1.16 0.84 21.0 5l.0 23.0 5.OO I.00

27
.546

1.28 0.86 17.O 47.0 28.0 7.OO 1.00

27
.755

1.71 0.99 8.00 39.0 35.O 15.0 3.00 1.00

27
.959

l.95 l.04 6.00 30.0 35.0 22.0 6.00 l.00

TAJILE XXXI')8. Pb lotto ill C

Ref. E q8 d 0+ I+ 2+ 3+ 4+ 5+

P…;:;;‡::;;::亨52;…'.:三;::三;::
27

.439
i.17 0.84 22.0 45.0 27.9 6.00

27
.546

l.4e 0.93 16.0 4l.0 32.0 9.00 2.00

27
.755

l.78 1.05 10.0 32.0 38.0 ij.0 5.I)0 1.00

27
.959

2.07 1.11 7.0() 24.0 39.0 21.0 8.08 2.00

1:4+ 25+ 26JL 27+ 28+ 29+ 30+ 31+ 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+

34
.581/tI*3l.1

2.13 0.ll 0.31 I.20 2.89 6.15 11.8 15.7 19.5 16.6 13.1 7.50 3.45 l.34 0.39 0.09

34 1.00/u*35.0 2.18 0.09 0.52 l.15 3.05 7.30 12.I 17.I 17.9 16.6 1l.9 6.51 3.54 l.61 0.58 0.04

30+ 31+ 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 46+ 47+

34 l.39/tI*37.8 2.31 0.03 O.14 0.59 1.86 4.45 8.18 13.4 17.3 16.6 14.4 11.0 6.33 3.29 l.44 0.64 0.27 0.09
.004

*1TtCldettt energy. I(oil thlcktteB8eさ&re 30 1唱/cm for 0.581 tleV/u且nd 40 1嶋/cn for 1.00 tkV/u and I.39 HeV^1.

Projectile tB&B8 Ttt'.tAber la not ltl)1c&亡ed ln Ref. 27.

Graph l8 Pre8ented ln Ref･ 38 for equlllbrlun charge fr8Ctlon8 0f 23･3 Hey
208pb

lon8 1n C･

●rABt.E XXX工Vb. Pb lottB ltt A1

Ref E QB d 31+ 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 46+ 47+ 48+ 49+

34 l.39/tI*3?.3 2.65 0.10 0.24 0.70 1.83 3.88 7.38 1l.4 14.I 14.7 14.I 12.I 8.28 5.29 2.99 l.58 0.80 0.38 0.15 0.05

★1ttcldeTtt etler8y. foil thlcheoo 31 tJS/cth
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l･ヽBLE XXXエVc. rb lotI書ItI A8

Ref E Q8 d 30+ 31+ 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 46+ 47+ 48+ 49+

34 l.39/uA38.2 3.05 0.10 0.38 I.22 2.86 5.63 9.14 1l.7 13.9 13.2 ll.9 8.42 7.67 4.7B 3.57 2.32 L.58 0.85 0.52 ¢.16 0.04

■ittcidetlt ●ttergy. Loll thlcb4JI4 65 pg/e屯

r

TABLE XmJL. V lotI■ 1tL吋1JLギ

Ref E qB d 88+ 89+ 90+ 91+ 92+

■i

3O 200/u* 89.9 0.69 3.OO 20.0 6l.0 16.0

31 437/u* 91.0 0.77 2.29 23.5 47.8 26.4

31 962h1* 91.6 0.56 3.74 30.6 65.7

★1TtC1血ttt efLer87

TABLE XXm. tl lott4 1tL C

ReE 宅 q8 d 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 4S+ 47+ 48+ 49+

34 l.39/tI* 40.9 2.27 0.05 0.18 O.55 1.61 3.84 8.08 13.1 16.7 17.5 15.3 1l.1 6.40 3.09 I.6O 0.57 0.18 0.06

55+ 56+ 57+ 58+ 59+ 60+ 61+ 62+ 63+ 64+ 6S+ 66+ 67+ 68+ 69+ 78+

29 5.9hI* 63.1 2.23 0.15 0.30 0.64 1.52 3.41 5.67 9.16 15.I 19.4 17.9 14.0 7.21 3.67 1.32 0.46 0.15

71+ 72+ 73+ 74+ 75+ 76+ 77+ 78+ 79+ 80+ 81+ B2+ 83+

51 1占.3/u* 77.9 I.64 0.O2 O.15 I.00 I.9O 5.00 ll.O 20.O 25.0 21.5 1l.0 3.00 O.40 0.05

■1ttcldtht ●nQr一丁. Poll thlcbt441B 4r■ 40 tAB/ct for I.39 IteV/u, 170 tJS/ctL for 5.9 hV/u, &tLd 500 v8/ct for 16.3 IteV/u.

TABL宅XXXVc. V IctI● 1tL Al

hE 8 Q8 d 32+ 33+ 34+ 35+ 36+ 37+ 3B+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 46+ 47+ 48+ 49+ 50+ 51+

14 1.39(tI+41.7 2.55 0.O1 0.0さ 0.17 0.40 1.06 2.49 5.29 8.96 12.9 15.4 16.2 13.3 9.75 6.50 3.98 2.O1 0.85 0.35 0.14 0.06

89+ 90+ 9 I+ 92+

30 2OO/tL* 90.2 0.71 14.0 59.0 23.0 4.00

●1tLCl血tLt ●tI4r8y. ▼011 tttlch+44 1暮31
vB/亡包

丁ABt.苫∑巾Ⅳd. V loTiB ltL CtI

for I.39 thy/u.

hf モ q8 d 88+ 89+ 90+ 91+ 92+

30 200/u● 89.9 0.87 6.00 24.0 50.B 17.0 3.00

31 437/tl* 9l.3 0.70 0.19 12.7 40.7 46.3

31 962/tI* 91.9 0.38 0.04 0.77 12.8 86.4

■1ttcldetlt etle巧y

Cr4Ph 1& pre&壬ttt`d lfL bE. 31 for B軸qtJillbrltJZB Chr8e fr&ctlone oE 962触V/u tl lopz? 1n CtJ.

TmLE XXXV■. tl loll■ 1tt Aさ

毛.

RtL E q8 d 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 仙+ 45+ 46+ 47+ 48+ 49+ 50+ 51+

34 1.39/tI七4l.4 2.85 0.02 0.08 0.27 0.76 1.87 4.20 7.38 1l.4 13.4 15.3 12.9 ll.0 7.98 4.94 3.56 2.32 I.29 0.75 0.38 0.19

29 10/u* 63.0 0.87
'

8B+ 89+ 90+ 91+ 92+

30 200/u■ 90.5 0.87 2.00 10.0 35.0 44.0 9.00

AIBCld■tlt etlせrよy. rOll thlcbe■■ 1● 65
pB/cA for 1.39 hV^I.

-46-



TABLモⅣE. tl lott4 Ill TA

bf E Q8 d 90+ 91+ 92+

31 437/u* 9l.0 0.7之 23.7 48.I 28.2

31 962/u* 91.9 0.34 0.37 u.31 88.3

★1ncldent etter8y

TABLE mVB. tl loTt8 1tI Au

bf E QB d 31+ 32十 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+ 42+ 43+ 44+ 45+ 46+ 47+ 48+ 49+ 50+

3いl.39/u*40.2 2.95 0.'05 0.15 0.48 I.13 2.48 4.57 7.99 1I.3 14.4 14.5 13.3 10.1 7.ll 4.39 2.87 2.13 1.53 0.84 0.36 0.20

51+

0.02

舟1tLCldQtlt eTter8y, foil tblch朋さ82 1喝/cA

B

*
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