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DENSITY SENSITIVE LINES FROM SELECTED MEMBERS OF THE

SODIUM-LIKE ISOELECTRONIC SEQUENCE

I, Introduction

The spectral emission features observed from high temperature

plasmas can provide a wealth of information on conditions within the

plasma. For plasmas of moderate densities the low lying excited state

populations of highly charged ions are governed by electron collision

and radiative decay rates. Once the level populations are known it is

possible to esgtablish the plasma temperature and density by spectroscopic

techniques. One such method is to determine the intensity ratio of

selected spectral lines,

In this report calculations have been done for spectral line ratios

that exhibit a strong density dependence. Results are presented for the

gsodium-like ions of calcium, iron, zinc, krypton and molybdenum for

transitions between the n = 3 and n = 4 levels.

II. Results and Discussion

Relative intensities of spectral limres in the sodium isoelectronic

sequence presented in this report are derived from the electron-impact

collision cross sections and transition probabilities given in a previous

papex:‘.1 In the calculation of relative intensities we have ignored the

splitting of all levels in all ions and therefore our results do not

represent relative intensities of individual lines but rather the relative
aite Section E

intensities of multiplets.

i Section [
Collision strengths () (3s,3p) and Q) (3p,3d) for Zn XX, Kr XXVI and O
Mo XXXII were obtained from Table 4 of ref. 1 using the relations = e —— |

Note: Manuscript submitted December 14, 1977.
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Q (3s,3p)

Q (5517(2’ 5?1/2 )+ Q (551%2, 3?3/2)’

il

Q (3p,3d) = Q Gpy, 5d) + 0 (Gpgy, 30) .

The corresponding transition probabilities were recalculated from values
in Table 3 of ref. 1 for the center of gravity of the 5p term. The
effective wavelengths of the multiplets adopted in our calculation are
given in Table 1.

Recently Burkhalter et 31.2 identified a number of spectral lines
of Mo XXXII. Our extrapolated term values (see ref. 1) agree with
observed values within 1% except for the 3d term where the difference is
2.54, The effect of this change in energy levels on line intensities is
practically negligible with the exception of the 4f - 4d transition,

The observed energy difference for this multiplet is 21¢ smaller than
our extrapolated value,

A subset of the equations of statistical equilibrium for the popu-
lation of atomic levels with principal quantum number less than n = §5
were solved with the assumption of an optically thin plasma. The excited
level populations were determined by a balance between electron colli-
sional excitation and electron collisional de-excitation and spontaneous
radiative decay. All density effects on atomic levels and on collisional
cross sections were ignored. In particular, multiple collisions were
neglected as were contributions from ionization and recombination pro-
cesses,

In an optically thin plasma, the intensity of a spectral lire corre-

sponding to the transition between levels i and k is given by




-1
i = Gm "Ny 2 Ay By,

where N, is the density of atoms excited to the level i, £ the length of

i

the emitting cclumn, A,. the coefficient of tra sition probability and

ik

Eik the energy of the emitted photon,

Relative intensities of multiplets n{ - n'gp' with respect to the
3p = 3s transition are shown in Tables 2 - 26 for ten values of the

temperature T (kT given in eV) and ten electron densities (LOG N means
-5)

The intensity ratios are shown in a

5

log Ne and Ne is given in cm
semi-logarithmic form (e.g. 7.23-03 means 7.23 x 10 ° etc.).

The dependerice of some typical intensity ratios on electron density
at one representative temperature for each ion is displayed on Figures
T =55

5 and Feldman and Dosc:hek)1L

Using a similar method, Feldman et al.
obtained the ratio R=1I (de/2 - 3p3é) /1 (quez_ 351&? for Fe XVI as
a function of electron density. Their results may be compared with our
values assuming that the population of individual J - sublevels of the
n{ level is proportional to the statistical weight 2J + 1, We find that
our curve representing the ratio R is shifted to lower values of Ne as
compared to curves in ref. 3 and 4, so that electron densities derived
from a given ratio R are slightly smaller if our results are used. The
disagreement is most pronounced around Ne = 1018, where our curve gives
the electron density about two times smaller. The difference is probably
caugsed by higher excitation cross sections used in our calculation.

At electron densities about 1020 cm-3, the screening effect of free

electrons on atomic levels can not be neglected and our results for




relative intensities should be regarded as a limiting case. Also, at
such high densfties the optical depth of resonance lines may not be neg-
ligible even if the emitting region is very small., 1In this density regime

the results presented in Tables 2 - 26 should be applied with caution,
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TABLE 1

Adopted effective wavelengths (}) of multiplets.

Transition Ca X Fe XVI Zn XX Kr XXVI Mo XXXII
3p - 38 563 .06 343 .48 267.70 191.46 141.82
3d - 3p 417.08 259.00 205.94 156.67 123.76
ks - 3p 152.62 634k L1.57 25.19 16.87
Lhp - 3s 111.04 50.42 3h.12 21.26 14,47
bp = 3d 206.95 76456 18,28 28.23 18.52
Ld - 3p 12349 54453 36.55 22.62 15.35
4f - 3d 167.00 66.33 42.66 25.49 16.93
bp - ks 1476.3 862.94 | 661.74 475.09 354,67
hd - Lp 1151.9 707.06 | 558.11 416.77 325.33
Lf - hd 3h7h,7 1664.3 1071.5 711,04 505.23
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2y 17 5,50e01 8,76=02 7,37=02 2,20=02 7,03=02 1,55«N] ],42=04 2,92-01 ¢,5%-00
2S5y 18 2,59¢00 3,53ant S5,8Ba0] {,7S=0f {,10400 3,1440y {,13=03 4,58=03 S, 24=05
ésy 19 4,754¢90 3,08400 5,53¢00 1,065+400 1,35¢01 4, 1440] 1,07=92 S.61=-02 ¢,92=04
25¢ 20 5,30400 t,14en1 2,05401 6,12400 5,12+0) 1 ,58402 33,9602 2,13-01 2,04=n3
25, 21 S,40400 1,54+01 2,77+01 8,26¢00 6,93¢01 2,13¢02 S5,35=02 2, 8R=-] 3,570}
258, 22 S,41400 1,00401 2,87+0) B,S56¢00 7,1840] 2,21¢02 5,%4=02 2,99=01 3 T(=03

305 13 1,131 6,6902 1,57=02 4,69=03 2,09=02 4,130 3 (=05 P 67=0%5 r Tla0?
3ng 14 Lol3ml 6,69«02 | ,5R=02 4, Ttel3 2,09«02 4,0U=02 3,05=05 A,69-1% o, TU=~C]
Jou 15 Lo17=01 6,71=02 1,63=02 4,87=03 2,12«02 4 ,10=02 3 ,15=05 8,R2+0% 6,E6~07
3ng e 1,58e0] 6,902 2,17=02 6,4703 2,46=02 U,R0=02 4,19=05 1, ,02=-00 R 3en]
3ny 17 S5,34e=91 B,94=02 7,340 2,19=02 7,05«02 1,54=01 {,d2=0d 2,03-00 2 SB=0n6
3op 18 2,55400 3,47=01 S,7R«0] 1,72«01 1,07400 3, 08400 |, 12«03 4, d6=03 S,10=05
3oy 19 4,804y 3,06400 S,53400 1,65¢00 1,36¢01 U 18401 |,07=07 S,64-07 ¢,99+04
Jou 20 S5,39¢90 1,1R+01 2,13401 6,36¢00 S5,3640] 1,66402 d,12=0¢ 2,o¥=-01 2,77=013
S0¢ 21 5,514 1,62¢n1 2,93¢01 B, 74400 7,38+40) 2,28402 S,66=n2 3, 07=01 3 Blend
30y 2 5.,52¢00 1,68401 3, 0u¢r] 9,08400 7,67401 2,37402 5,8R=-02 3,19~01 3,90}




FABUE 7

IRON XVI
INTEHSITY PATIC TN b = L VYA E3R = 36

TC(EV) LAG N 3De3P 4S=3P UPe3S 4F=3D 4D=3p 4Fe3D UPeUs 4beub iFeyn

Su 14 4,57=92 3,31«03 4,36=04 1,06e04 B, 25«04 | 2de03 2,04e07 S,33207 9,36=09
Sa 1Y 4,0lef2 3,32«03 4,4S5=04 |, 0Re0U B, 29=04 | ,25=03 2,0Ren? 5 35«07 Q,42=09
S¢ 16 5,35=12 3,3%5«03 5,32«04 |,29=04 8,70«0d | 32«03 2,d9«n7 5 ,62=07 9,94e09
$5 7 1,210 3,690} {,40=03 3 40=04 {,33=03 2, 1403 6,5den? B 62«07 1§, 62«08
Suv 18 0,UU=N] 7,40«03 9,8U=N3 2, 39«03 9 RB«03 1| 9392 44,6006 b6,3Re0p 1, ,4be07
Sv 19 1,58¢00 4,78202 8,91=02 2,17=02 1,63=01 3, 61e0] 4, ,17=0S 1,05=nd 2,73=06
So 20 1,90¢70 3,5U«C) 6,87=01 §,67=01 1,47400 3 43400 3, 21end 9 S0eny 2,59e05
Sy 21 1,94400 1,16400 2,27400 5,52=01 4,96400 1 17401 {,06=03 3,21=03 A 85«05
Sy 22 1.95470 1,5240C 2,96¢00 7,1Q=01 6,49400 { 53401 {,38=03 4,19=03 |, ,ib=nd
S 23 1,9%400 1,56¢0C 3,05¢00 7,42«01 6,69+400 {,5840) | 43203 4,320y |, 19«04

7% 14 6,17="2 1, 16«02 1{,81a0) U4 41«0l 3 65«03 S p2="3 B ,4Re0? 2, 35«0p 4, 2008
7% 15 6,25=02 1,16=02 1,8U=N3 4 UBeNd 3 66«02 5 65«03 B, 61=07 2 ,36e0p 4,268
7% 1o T.ube02 11,1702 2,13=03 5,17«04 3 ,R2=03 S5,92=03 9,9den? 2, u4Tenp 4, U4T«(R
5 17 1,491 1,27«n2 4,96=03 11,2003 5,54=03 § a3 2,32«nt 3,58e0p 6,RUenB
75 18 7.35«01 2,3602 3,25=02 7,9003 3,54=02 7,17=02 |,52«05 2,29«05 S5, 41«07
75 19 2,0Re0( 1,44e0] 2,920 7,10a02 5,92«01 { 38400 {,37e04 3 BRery 1,04e05
TS el C.59+%0 1,10%0(C 2,35¢00 S,70e01 S,63400 1,38401 1,10e03 3, 64=63 |, 000y
75 238 2,06400 4, 00400 B,57400 2,0R4N0 2,10401 S 21401 d4,01en3 | , 360 3 QUeny
™ 22 C.b67¢N00 5,4540( 1,17401 2,B4+00 2,BB+0) 7,1490) S,4T7=03 |, ,86=02 5,39e04
75 23 C.6T400 S,0he00 1,21401 2,95400 2,99¢01 7,4dP¢0) S,68=03 1,93=02 S, 6(=04

12




IRON XxVI

INTENSITY RATIO

T(EV) LOG %
109 14
100 1S
teg 16
toc 17
1oo 18
| teo 19
| lov 20
| oo 21
| loy 22
E leg 23
1Sy 14
18¢ 1S
150 16
1S¢ 17
15, 18
15y 19
180 20
1So 21
15, 22
150 23

3De3p

7.17=02
7.26=02
8,1t1a012
1.,063=01
7.93=01
2,37+490
3. 02¢70
3, 11¢00
3.12+0¢
3,13¢00

8,35=n2
8,44en?
°-2°'“2
1,76e0}
b,52=0}
2,66+00
3.51¢+00
J,04¢0p
306400
3, 064Uy

4S=3p

2,13=02
2.14=02
2.15=02
2.32=02
“-l?-OE
2.,41=01
1.89+00
T.31¢00
1,03e0%
1,08¢01

3,87=n2
3.87en2
3.90=02
4,16=02
T.02=02
3.,89an]
J.11e00
1.31¢0}
1.95¢01
2.U%¢01

4Pe3S

3,77=03
3., 82-03
4,32«0%3
9,24=03
S,72«02
S.11=0}
4,21400
1.60401
2,32+0)
2.,42+01

8,09-03
2,17-03
8,99-0%
1,71=02
9,06302
B, SUu=01
7.26400
3,00401
4,59+01
4,83401

TABLE

ICH L o= M'L')/ZI(3P = 35)

4P=3D

9,17-04
9,29+04
1,05-03
2.,24=03
1,39-02
1,20e0}
1,02¢00
3,99¢00
S,bb+00
S.8840Q

1,97«03
1,99«0%
2,18«0%
4,150%
2.34-02
2,07=01
1.76400
T.51400
(SERRLE’
1.17+01

8

4pe3P

7.66=03
7.69=03
7.98=03
1.,12=02
6,49=02
1,08400
1,07+01
4,27+01
6,05¢01
6,31¢01

1,60=02
1,61=02
1,67=02
2.,26=02
f1.,14=01
1,87400
1,95+01
8,51¢01
1.,27402
1.33+02

4F=30

1,18=02
1,19=02
1,2de02
1,8%=02
1,33=01
2,60¢00
2.694+01
1,08¢02
1.,54¢02
1.61+02

2,4u=02
2,u45=02
2.,55=02
3,60e02
2,330
4,65¢00
S.Pu’”l
2,22+02
3.,30402
3, a47+02

UPeds

1,76=06
1,79«06
2,02e06
4,32-06
2.67+05
2,39=04
1,97<03
7.68=03
1,08=02
1,13=92

3,78<06
3,82<00
U4,20=n
7.98«00
4,50e0S
1,99e04
3 40«03
).dd-ﬂ?
2,15=02
2.2b=02

Ul eup

d,%e0¢
4,904
S,15«n¢
7.,25«08
4,19«08
6,98«04
6.91-03
2,T6=02
3,910
4,0T7<02

1,0d=08
1,04=08
1,08e0%
1,46e08
7.38-05
{1,213
1,26=02
S,49-02
BoiBen2
8,600

dFeul

& ,92=08
R,96=08
9,35-08
1,38=07
1,00=08
1,96=05
2,03=04
B 19«04
1,16=03%
1,21=0%

t ,8Uen?
1,85«07
1,92-07
2,72=07
1.76«00
3,51=05
3. 81e04d
1,670
2.49«0%
2,620}




R

XV71

INTENLSITY RATI® 1

T(EV)

20,
20y
2ny
20,
2ny
20
210y
20y
20,
en)

25,
2s,
25
25,
2%,
2S¢
250
2%,
2s.

2S¢

LoG

14
15
1o
17
16
19
20
21
22
23

N 1Ne3pP

9,002
9,09e02
9,92=02
1,80eny
8,34e01
2,804
3.77¢00
S.QSQUQ
3,960y
3,964 ¢C

9, 41e02
9,490
1,03=01
L,ateny
s, 20wt ]
2.,%6¢0¢
3.,9% 09
4,11+
4,15+
4415¢10

TARLE

Cly L = BT3P = 38D

45=3pP

5.15=02
55,1502
5.,19«n2
S.51=n2
S,00en2
4,79%«01
3, 8Rany
1,731
2.bTany
2.FP2+01

6,0Ten2
6,08en2
6,11=02
6,48a02
1,03«n1
S,34any
4,36¢00
2,u3ent
3, 22+M
3, 42401

UP=3S

1,21=02
1.,22=02
1.,32=02
€.31en2
1,21=01
1,07400
Q2R
G4, 1Ry
b,4uenN]
t 81401

1,55«02
i,56=02
1,67=02
2,77=02
1,37=01
1,2040¢y
1.06401
4,9740¢4
7.88401
8,37¢01

uPa3n

2,9%=03
2,96=03
3,20=03
S,62=0%
2,95=02
2,6N=01
2,25+00
1,02¢01
1,56401
1,6540

33,7603
3.79-93
4, "6eny
6,740y
3,32=02
2,%<01
2,57+00
1,2V404
1,91401
2,08401

14

4D=3P

2.,32=02
2.33=02
2.,40=02
3,19=02
1,48=01
2,37¢00
2.56+01
1,18¢02
1,B3402
1,94¢02

2,90=02
2,91e02
3, N0=02
3,91a02
1,70=n01
2.67400
2,96¢n1
1,43402
2.,208e02
2,42+02

4F =30

3,47=02
3, 4Reu
3,60e02
4,97=02
2.,968=01
6,01 400
6,72¢+01
3. 12¢02
u.E}oﬂz
S.11¢02

4, 26e92
4,2%7e72
4,41e92
S,97«(2
3,391
6,RT¢(0
7.86¢01
3,81+02
6,Lb¢02
6,440

4Feus

S.6denp
S.69=006
6,16e0¢p
1,98en8

Ufeup

1,50=08
1,51=05
1,55=0%
2,06=08

UF @[

2.02=07
2.63=07
2.,72=07
3,75en7

S,67=05 9,S5d=05 2,25«0C0

4,99«n4
4 34en3
1.95202
3:01=02
3, 1802

7.,24erp
7.2%=08
7.81e06
1,30enS
6,39<05
S.60=04
4,94en3
2,32=02
J.6Re
3.91=02

1,53=03
1,65«02
7.,65«02
1,18=n1
1,25=0n1

1,87«08
1 ,FBary
1,93=05%
2,53«n8
1410=04d
1,73=03
1,902
q,25=0?
1,47=01
145604

n.ss.ng
S, Te0d
2,363
3,65=03
1,86«08

3,21e07
3, 2207
3,33-07
u,50e07
2.56«00
S.19«rS
5,93«04
2.RTeny
4,57=03
4,Bo=03




AD NUMBER

FIELD
FIELD
FIELL
FIELD
FIELD

FIELD
FIELD
FIeLU
FIELD
FIELD
FIELD
FIELD
FlelkD
FIELD
FIELD
FIELD
FIELD
FIELD
FIELD
FIELD
FIELD

FIlelD

FLlELD
FlelD
FIELD
FIELD

FIELD
FIELD
FIELD
FIELD
Flclu
FIELD
FIELD
FIELD
FIeLD
FIELD
FIELD
FIELD
FIeLD
FIELD
FIELD

2
3
43
5
64

74

8

9:
10
118
123
133
142
158
16:
173
18:
193
c0:
cl.:
2z

cds

a4
e
264
c7s

28:
29
o0
313
e
33%
343
35

36

38
394

bes

KK KK K 2 6 o K K A OK KO8 K K W K K K K
———

FLU/GRP(S)
ENTRY CLASS
NTIS PRICES
SOURCE NAME
UNCLASS, TITLE

CLASS. TITLE
TITLE CLASS.
DESCRIPTIVE NOTE
PERSONAL AUTHORS
KEPORT DATE
PAGINATION

SOURCE ACRONYM
REPORT NUMBER
CONTRACT NUMBER
PROJECT NUMBER
TASA NUMSER
MONITOR SOURCE
MONITOR SERIES
REPOURT CLASS
SUPPLEMENTARY NOTE
ALPHA LIMITATIONS

UESCRIFPTURS

LESCRIPTCOR CLASS.
10ENTIFIERS
IDENTIFIER CLASS.
ABSTRACT

ABSTRACT CLASS.
INITIAL INVENTORY
ANNOTATICN

SPECIAL INDICATOR
KEGRADING CATEGORY
LIMITATION CODES
SOURCE SERIAL
SOURCE CODE
UOCUMENT LOCATION
CLASSIFIED BY
UECLASSIFIED ON
UOWNGRADEL TO CONF .
GEOPOLITICAL CODE
SOURCE TYPE CODE
TAb ISSUE NUMBER

!

£E000116 AR R KRRk Kk kR kK kR SCN== f
20090

U
MF

HC

NAVAL RESEARCH LAB WASHINGTON D C

DENSITY SENSITIVE LINES FROM SELECTED MEMBE
ISOELECTRONIC SEGQUENCE.

U
INTERIM REPT.»
DAVISrJACK iBLAHA!M. i
DEC 77
36P

NRL=MR=3682
E(49=-20)-1006

U

DISTRIBUTION OF DOCUMENT CONTROLLED BY NAVA
26289 WASHINGTON, DC 20375. THIS DOCUMENT 1
CATALOGING INFORMATION SUPPLIED BY NRL.
*SPECTRAL LINESs *PLASMAS(PHYSICS)» INTENSI
COLLISIONS» IONS
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SOUIUM ISOELECTKONIC SEQUENCEe LPN=NRL=-H02¢
u
RELATIVE INTENSITIES OF SPECTRAL LINES IN 1
PRESENTED. RESULTS ARE PRESENTED FOR IONS (
MOLYBDENUM FOR TRANSITIONS BETWEEN THE N =
u
0

A
121

251950
~

1100
N
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IHC MF

VAL RESEARCH LAB WASHINGTON D C
SITY SENSITIVE LINES FROM SELECTED MEMBERS OF THE SONIUM=-LIKE
ELECTRONIC SEQUENCE.

ISeJACK iBLAHA!M.
| DEC 77
36P

=MR=3682
9-20)-1006

TRIBUTION OF DOCUMENT CONTROLLED BY NAVAL RESEARCH LARORATORY. ATTN: CODE
8¢ WASHINGTON, DC 20375. THIS DOCUMENT IS NOT AVAILABLE FROM DDC.

ALOGING INFORMATION SUPPLIED BY NRL.
ECTRAL LINES: *PLASMAS(PHYSICS)s» INTENSITYs HIGH TEMPERATUREs» PARTICLE

LLISIONSs IONS

bIUM ISCELECTKONIC SEQUENCEe LPN=NRL=H02=37

ATIVE INTENSITIES OF SPECTRAL LINES IN THE SODIUM ISOFLECTRONIC SEQUENCE ARE
SENTED. RESULTS ARE PRESENTED FOR IONS OF CALCIUMs, IRON» ZINC» KRYPTON, AND
YBDENUM FOR TRANSITIONS BETWEEN THE N = 3 AND N = 4 LEVELS.
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IRON XVI

INTERLSITY RATIS

T(EV) LOG N
e 14
3ny 1S
300 16
3oy 17
300 18
30¢ 19
Ing 20
300 21
3oy 22
3oy 23
350 14
350 15
38, 16
354 17
35y 18
3S¢ 19
35y 2u
3Sq 2
350 22
35y 2%

3De3P

9.67—02
9,75=12
1,057
1,81=01
6,10e91
2,89%9¢0¢
d,u0de¢%
4,24+
4,2R+ny
44,2840y

9.86.02
9,94e9?
1,070
1,80=7]
7.,95="1
2,9040¢
d,1140¢
3.33000
4,37¢90
4,38+00

4Se3P

6,76=n2
6,76«02
6,R0e02
T.19=02
1,13=01
S,6801
4,67+00
2,240
3,64401%
3,8940)

7.28e02
7.25-02
T.32=02
7.72-02
1,19=«0]
S.BReny
d,86¢00
2,40401
3.,98+01
4,26401

4Pe3S

1,84=02
1,85=02
1,96=02
3.13=02
1,d6=01
1,28+400
1.,14+01
S.54+01
9,01401
Q,61¢01

2,08e02
2,09=02
2.21=02
3,40=02
1,53=n1
1,32¢00
1,19¢01
$.87+01
9,9n4+01
1.06¢02

TARLE

I(N L = N'LY)/1(3P = 3S)

4P=3D

4,46e03
d4,49«03
4,77=03
7.59=03
3,56=02
3.10=01
2,77+00
1.35+01
2,19¢01%
2.33+01

S,35=0%
S,08=0%
S,36=03
8,26=03
3,71e02
3,22-01
2,90409
1,45401
2,410
2.58¢+0)

15

4p=3p

3,36=02
3,.37=02
3,47=02
4,4B8=02
1,85=01
2.85¢+00
3, 22+01
1.62¢02
2.63+02
2.,81¢+02

3,74e02
3,75=02
3,85%«02
4,92-02
1,94=01
2,95400
3,4040]
1,75+02
2,92402
3,13¢02

UF =30

4, 8602
4,88e02
S.,N3=02
6,71=02
3,64=01
7.42409
B, 03¢0}
4,32¢02
7.04e02
7.51402

S5,33-02
5,35=02
5,51=02
7.26=02
3,79-01
7.76400
Q,16+0]
4,71+02
7.83+02
8,39+02

4Peys

88,5800
B,63=08
9,18enp
1,46=0%
6,85-05
S,97=04
S,33«03
2.5%«02
4,210
4,d9=02

S,71e08b
9,76=n6
1,03«08
1.59=n5
7.,13=0%
6,19=04
5S,58«03
2,75«n2
4,63en2
4,96=n2

4C=ubP

2,17=0S
2,18=r%
2,24=05
2.,89«08%
1.19=04
1,6d=03
2,08=02
1,0Ge0y
1,70=01
1,81=n1

2,41=nS
2,42=05
2,49«058
3,18«08
{,26=04
1,91=03
2,20=02
1,130
1.,89=0]
oul=01

dF =yl

3,07e«07
3, bBen?
3, 80a07
5.”0'“7
2.7%=Co
€,60e05%
©,51=04
3, 26e0}
S.31=03
Se67=03

L.u}-nT
4, 04en?
U,16=07
S.,48=07
2,R6=00
5.85«05
5'02-00
3,55=03
S.,91«03
6,33-03




YASLE 1%
Iefr xv1
I~ TE.SITY RATT PEE L = P L LATEIRP = 38)
T(EV) LBG & 3i=3P uS-3P 4P =38 WFa3n Ul =3P uFeldr Fe.S 4l @uP GF edfl

4, ¢ 4 loudmt ] T,0%«n2 2 2Ran? S,54e71 ¢ 0Senp S,71e( 1,.7e"8 2. 01en§ U, 31en?
25 §S Loutetl T,6% 02 2,29=N2 S5,5%eNny 4, nbe0 S, 73e0l 1,17ens 2,025 4,32e07
4n, 16 1,08« 7,7%en2 2, d1en2 S 87edl 4, 16«02 5 30ar?2 | 13a:% 2,6%n8 4 uSen?
“r, 17 1,791 F,llUen? 3,62e72 8,7%03 5,27=02 7 ,06%902 {,6%9 (% 3 dleiq & Koan?
Gpy 198 T.,79«,1 1,2Uen] 1,56#01 3, 8%e02 2,01eny 3,881 7,31en$ | ,30eru 2,%3ene
Yoy 19 2,904y §,9% .y |, 38400 3,28e0] 3, 00000 7,964 6,310t | ,%4end &, C1and
ary 2 4,17¢0y 4,974 1,23¢7] 2,980y 3,520 9,53401 §,%4ecy 2,27=42 7,1%0Nu
dny 21 4,30¢%y 2,52¢01 06,2940 1,53¢0] 1,36602 S, 0092 2,%e9¢ | 2% ) Y TPar}
dey 22 4,45¢10 4,25e") 1,066N2 2,%Ben) 3 15602 R _4Re 12 4,972 2, deil m,ulen
Gy 23 dodhein U SeeN] |, 1ae0 2,7740) 5,3Q402 9 11672 S 3302 ¢,V%0y A, RTan}

L 14 1,021 F,cRar? 2.,81eM2 6,3V & 5202 & 27«0 |, 22«08 2,928 4, 780
S 18 1,437 £,2Per? 2,02«02 6,300} 4,532 6,702 | ,22«r% 22,9306 4 75417
5S¢, Yo 1,191 R 32en2 2,7Ue00 6,6b0e03 4,64eN? g ueel2 |,25e 8 Y 17eik o ATal}
Say 17 1,760 R 73eng 3,QUe0? Q,5R«03 & RO & 29ei?2 ) *ue"S 3 754:8 5 26417

S0, 18 7.49«0] 1 ,30eny |, ,60e0] 3,88an2 2 Rany 3.0l 7,4% 08 | Jdery 2,9 a0p

Sny; 19 2, AReyy 6,LBen] 1,37¢90 3,82e0) 3,02600 A 13000 0,3%eru |, 953 n, ]80S
Sny  2¢ 4,24eny S5, Te0u §,2keN] 3,08000 3, 63e01 9 08e)] & AGe 3 ¢ 35472 7 Sfenu
oy 21 4,894, 2,67en] £, T1e0] | 6300 2,100 S 41402 3, 14ec2 ' 291y L, e}
Sn, 2@ 4,954 4,065601 |, 17402 2,%Ue0) 3 ,50eM2 9 Lpen2 S, uVer 2 ine Jluen
Se, 23 4,56¢70 S,02601 1,26472 3,77e0] 3,79402 |, 2 L € Glaig 2 ke L 2 TR
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ZINC XX

INTELSITY RATIS Tin

T(EV) LAG M
5, 14
S 1S
Su e
Sy Jt
%35 I8
g 19
Sy 20
s\’ ?‘
S e
S¢ 23
1o, 14
oo 1S
to, 1o
1ny 17
119, 18
104 19
teg 2v
10g 24
to, 22
10y 23

e3P

J,dleg
J,43e12
3,6902
6,19«
2.,0fen|
9,311
129400
13600y
1,34e0y
1,34e00

S.% =02
b, Nall2
0,3d=np

45=3p

S.18e04
5.10-00
S,21end
5,46«0L
A, Reny
J,0lerd
2.77=02
1,570y
J. 160y
3.53«01

9,32«03%
qt&"”!
9,36-03

L o= K'Y 527(3P

4r=38

7.00e08
T.,06=05
7.03=05
1,30y
T.12=04
t,S0eN}y
S, 71«02
3,330
6,76=0]
7,54=0

1,71=03
1,7203
1.21=03

9,682 9 7(ery 2,750}

3,806}
152400
C,cQ4y
2,42+¢
2,434 00

2,444y

1,320
S,V6=n?
3,.85=01
2,430y
S.T6eN¢
6,0F0(

1,21e02
1,Ne=0}
9,51=01
0,23¢+00
1,4Reny
1,72001

TABLE

= §S)

4PN

1,51=0%
1,52=0%
l,04=N5
2., ER=NS
1,5%=04
1,dn=03
1,23=02
7,170
1,45«01
1,62-91

3,67=04
3.,69«04
3,894
S.%1=04
2.,01=03
2,2R=02
2,05=0)
1,34400
3, 1R+00
3.69+00
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12

4re3e

1.31end
1.31=06
1,3dend
1,65=04
g.nu.nu
Q,11=03
1.,0Teny
6,6Re0]
1,37¢00
1.53¢00

3,65-03%
3,65=03
3,710}
4,37-n3
{29062
1,76=01
2.00%00
1,55¢01
3.73+01
4,33+01

uF=3C

1,59=04
1,60=04
Y
2, 18=004
9,57=04d
1,792
2,20a41
V.2e401)
Z.QPQAH
326400

4,83=73
4, Ruety
11,9303
S,%="3
2,15+92
3, RBe0]
LIRS ]
3.70401
R,_914C}
1.)u0n2

4Feus

1,65«nb
1,67=nk
1'en.rﬂ
3,160k
1,6F=07
1.5%=00
1,35-0¢5
7.BPerS
|'°ﬂ.nu
1,780

G V307
G, 06e(7
4, 2fan?
6,497
2.B7=00
2,50en8
2.,2504
1,470
3,50e03
d,6end

df =y4P

3,65=0P
3,65<0R
3, 7denn
u.gﬂ.nﬁ
1,6R=0u7
2,Su=np
2,998
1 ,A7=0d
3 HR2etu
4,26="u

1,02=06
1,208
l,udes
1,22=08
3,59=08
U.QP-HS
6,15=04
4, 3de}
loudeny
1,ele0?

4F =N

1'10.00
f,20e09
1,23«09
1,56=09
7,1R=09
1 ,3uen?
1,65=08
1,06«09
J.]Q.ns
2 Ulde(S

3,620=08
1,63e0R
§,70ens
d,dpmiin
1.61=n?
2,91 =00
3,85«05
27704
6, 0BeNd
17,7704




21N xX

INTE (SITY RATI®

T(EV) LAG
15, 14
18¢ 15
IS¢ o
I
1Sy 18
15, 19
15y 2v
1Sy 21
1S 22
18y 23
206 14
COB L
20, 16
20, 17
204 18
2r . 19
2ny 20
2og 21
2y 22
20n 23

3 «3PF

7,192
7.23=02
7,58e"2
1.10e0
d,1p="]
1.73+00
2,76¢00
2,94+
2s3Te0Y
.97

7.91=)2
7.75=02
&8,30=1¢
1371
1,2%=01
1,024
J. et
J.24e0¢
3. 27¢0¢
3, cBer)

4Se3p

2,39«07
2.,39=02
2,40en2
2,47=02
3,2d=n?
1,15=01
B,0ben]
S,76+0¢
1,49+01
1,7840

1,780
3,702
3,79=02
3,90en2
S.t0=n2
{,6Rany
1.26%07

B.0440
d.38e01
C2.hQen

4Pe3S

541503
5,17«03
S,39«03
7.59<03
2.,96=02
2,49«01
2,26+l
1,57+09
4,0Re01
4, B86e0

9,16=0%
Q.1°-n3
§,51«0}
Yag 1«02
4,Snran?
3, 70eny
3.3A90u
2.,u2+n
6,71¢01
8.17¢01

TARLE

Ik & = LY AT (30 = 385

4Pein

1.11=03
1,1'=03
1,16en3
1,63=03
6,36=03
S,36=02
4,87=ny
3,37¢0¢
8,77¢00
1,04e01

1.,97=03%
1,98«03
2,053
2,74d=n3
9,6903
7.,95«02
7.2R=ny
5.21¢00
|, 4ue0y
1.76401

18

4re3p

1,10=02
1.10=02
1.12=02
1.29=02
3, 4le=02
4,34=-01
S.01¢00
4,204ny
1,10¢02
1.32¢02

3,91=02
1.01.02
1,94e02
c,21e02
t.50en2
6,55=01
B, ,6de00
6,73¢0}
1,89¢02
2.,30¢02

yF =3

1,472
) N0 T T
1,50e02
1,76=02
S5,08e02
9,901
1,36¢01
1,040
2,7us02
3, 27+02

2,5u=ng
2,54=02
2.5Re02
z.ﬁﬁ.ne
B ,96=02
1,52¢00
2. 15+0}
t.T%02
4,77+02
S, B2+u02

dP ey S

1.22°7¢
1,206
1,27=9¢
1,79=0¢
6,980
5.89«05%
S.35=04
3, 7003
9,p3=n3
{s15=02

2o1benp
2 17=06
2,25=006
3. 01=0p
1406enS
B,T4=05
7.9Genrg
5.72=0:3
1459002
1,93=02

Ul aubP

3, 7=ln
I,0Renp
3,12=08
s.bw-lh
9,566
1.,21=04
1,56=03
1, 17=02
}.UP-NZ
3,08e0?

S.34=0h
Se34ensa
S,d2=06k
e, 17=08
1.,53=05
1 ,83=04
2,dl=03
| JERer?
5,262
&,dlenp

GF eyl

1,12=04
T.R0aly
2.06=03
2,46=03

1,90«0?
1.,91=07
1.,94en?
2.25=07
6,72=07
1,14e08
feblend
127=04§
3,56=03
U,36=03
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ZINC XX

INTELSITY RETIO

T(EV) LOG N

30¢
3oy
ey
399
Ing
300
30
3o0u
Ing
3ng

de
doy
4oy
Qo
dey
doy
4n,
oo
dny
dny

14
15
1o
17

14
15
16
17
18
19
v
21
°e
23

e3P

B,72="¢
b8,75=02
9,08en2
1,23=01
4,1%eny
1,668+400
3,29+09
3,97+7¢
3, 01400
3,02+00

9,15=(2
9,18=02
9,492
1,26=01
d,0Rany
1,88+0¢(
S.42¢n¢
3,74e0¢
5,79¢00
3,8040¢

4S=3p

S.B9=02
5.8%«02
S5.91en?
b,0b=n?
7.57=02
2,38a01
1.76400
1.25¢01
3,75401
4,710

7,29«n2
7.29=02
7,31=02
7.48=02
9,20=n?
2.,7e=91
2,0140y
1,47+01
4,67+0}
6,0N¢nY

TABLE

LG L = s'L')2T03P = 35)

UF=3S uPe3n

1,67=02 3,60neny
1,6R=02 3,61e03
1,72=02 3,71=03
€ol7=n2 4,67=03
6,682 |, ,U4e02
S,23=01 1,12=01
4,83¢00 1,0UeC0
J.01¢01 7,77+00
1,09¢402 2,35+
1.,37¢402 2,954+01

2,302 4,95«0%
2,30=02 4,96=03
2,36=02 5,(7«03
2,8b6=(02 b,1h5e03
7.98=02 1,72=02
6,010 1,29an{
S$.,59¢0(y {,20¢00
4,30401 9,25¢00
1,38402 2,97404
1:TT*02 3,810}

19

4pe=3p

3,32=02
3,32=02
3.36=02
3.78e02
B, oT=02
A, U400y
1,27 +07
1,0de02
3.,18402
4, ,00en2

4,36en2
4,38en2
d,d3en?
4, 94a02
1,07=01
1.09¢00
1,d49¢01
1,26402
4,09en02
5.27¢02

4
4
4
4
1
2
3
e
&
1

5

5
5
[}
1
2
3
3
1
1

nk =30

J31el?
.32=02
.35.02
L99=02
J36ent
.ZOOQU
.25+t
aefiee2
AR
J3en3

57en2
.59-02
,65=02
L3702
L63=U1
.5den)
ety
.2Bec2
JuTe03
L37+03

4F=us

3'Qb-ﬂ°
31,97«006
d4,0Tent
S.13=00
1,5R=c5
1.20e04
1.16=03
8,54=r3
2.5R=02

3,2deng

S,ddere
S,45«06
5,57=r6
6,77=06
1,89«0%
] ,U2enu
1,32=n3
1,U2=0¢
3, 26=02
d,19=02

4 -upfP

Q,26=0¢
G,2Renrp
9,3%e0¢
1,05=0%
d,42=rs
2 02=00u
3,56e0}
e'QF-lz
&,88en?
].1'-n1

1,228
1,22=08
1,24=r5
1,38=05%
3, 0=rS
3, 0304
d,15«0%
3,52=12
1, 1d=niy
1,47=01

dF euh

3,0u=017
J,rU=(7
3,28=07
1,7d=07
1,02=00
1,68«08
CJUdueiiu
2.01e0}
6,10=03
7,7¢any

1,1Rn7
4, 1R}
“,24en?
L,7Ran7
1.,22=C0
1,91«0%
2.9Nelu
2,Ub=rs
R,"0e0}
1.“3'”i
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Z1hC xx
INTEUSITY RATI® TN B = WYY ATC3R = 3S)

TCEV) LG ' 3le3P 4US=13P tFPelS dP=yn dne3p 4F =37 dfeus Ul wub db e yi)

Sag 14 ,41e0 8,25«02 ¢, B0=02 6,03=03 5,17«02 0,472 6,62e90 |,44=nS 4 RSar]
Seo 15 F,4U0e002 B,25«n2 2,F1=02 6,04e03 55,1802 6, 47=2 6,630k | LU 4 Rpan?
Sey e 9,730 B,27«(2 2,f6=02 66,1503 5,23%«02 6,552 6,706 1|,46=05 4, (]
Say 17 1,27=0] 8,45«02 3, 4002 77,3103 5,79=02 7,33-02 B,(3enb ]|,62=05 § ,S0e0?
Seo 18 $,96=01 1,2%«01 €,79«n2 | B9«02 |,21e0] { 79«01 2,0B=nS 3 ,383«05 1 YUalb
Soy 19 1,364 2,97=01 ¢,39=01 1,38e0] {,16¢00 2,704 1,51e0d 3 23«04 2,03ens
Sey 20 3.50¢0y 22,1440 8 G700 1,28400 1 ,6040) 4, 2040t 1 ,41e03 G dbend T 1504
So¢ 21 3,85¢00 1,59¢01 U, E9¢0) 1,01401 1,39402 3 04e2 11,1102 3 BReri? 2,73en3
S0 22  3,71e0¢ S,29s01 {,58¢02 3,39401 4,73+02 1,20403 3,72-02 §,32-01 9,30=03
Sny 23 3,72¢00 £,9340) 2,070 4 dusD) 6,21402 |, 03473 4, REen2 | T3a0y 1,22e02

&%y 14 9,582 R 95«02 3,202 6,69e43 5,78=n2 7 1302 7,57=06 |, ,6le05 S, 63507
or,; 15 Q,01e"2 R,95=n2 3 2112 6,97e03 § TRen2 7, 1del? 7,58a0p | ,61e08 § 3Saq7
LIV ¥ 9,89=2 8,97=02 3,26=02 7,203 §,84an? 7,212 7,71ene [,63=05 5,417
eng 17 1.27="1 9,18«02 3 P1e0? 8,2"=)3 6,43=n2 A 12«02 9, ,lNenp 1,605 6,027
60) 18 3, 65«0) 1,101 9 30=02 2 ()e02 |,31en) | BRel] 2,20en5 3, bUent | dleib
en 19 1,630 3 00eny 6,57« |, 410y 1,19¢0C 2,7640C {,95=04 3,304 2,07=05
6%y v 3,54+ 2,20400 6,16400 1,32400 1,65¢n1 4 3Re0] | ,dSerd 4, 61«03 3 2Rend
by 2l 3,92%'0 11,0501 4,91¢01 1 ,0640] |, 46402 F,B64U2 1,16=02 4,:9=02 2,900
oty 22 3,980 S,72¢01 §,72402 3,69¢01 5,18¢02 1,36¢03 4,"5eng 11,4501 {,02=02
ey, 2% Leu0* 'y T,02401 2,29402 4,92491 o,92¢02 §,82¢03 S,61e0? §,9%=ry §,3%en?




ZINC xX

INTELSITY RATI®

TCEV) L

80)
f0u
Boo
8'\‘;
8oy
LOR)
80y
809
EnJ
L

1C0g
](‘l“
160y
1000
100
10
10ry
fanyg
1~)'\~\\
1000

aG

14

16
17
18
19
v
21
22
23

JLw3P

9,80e02
9.,83=1¢2
1,uleyy
1,26="
3.65-1
1,76¢"0
3,5840
4,014
d4,08en0
d.10e0¢

9,94denp
Q'Qb,az
l,uld=)t
l.26e01
3,49«
1.70¢0¢
J.00400
4, 0hen0
d,iteny
416400

It L -

45e3P

HYL M) 2T €A

4Pe3s

TARLF

= 35)

4Pe3in

9,8702 3,80a(2 B, 18eN3

9.87=02
9,RQe0?
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1.19=01
3,19<0
2.,234010
11,7060
0,25¢01
P,S8en

{0501
1,u5«n1
1.0S«n1
1,07=01
1.25«01
1,190
C.2N¢00
1.70¢01
b,Sueny
Q.eboﬂj

3, f1en2
3,86=02
U,41=0p
9,R7=02
6,62=01
6,23+00
5,09401
1,89402
2,59¢02

4,22-02
4,23-02
“.2‘-"2
4,102
1,01eny
6,51=04
6,13¢+00
S,10¢01
1.98+02
2,79¢02

£,19=03
8,31=03
9,48=03
2,12«02
1,42=0
1,34¢n¢
1,09¢01
4,06401
5,58401

9,09=03
0.19.03
9,21=03
1,03=02
2, 18=02
1.40=04
1.,32400
1.10¢01
4,27+M
66,0140
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16

gl =3p

6,04=02
6,65=n2
6,71en?
7.33=02
1,42=01
1,20400
1,07401
1.53+02
S.76¢02
7.92¢02

UF « 30

8, 3«02
B, (4=N2
8,12=02
8,94=02
1,970
2,73¢+C0
4, uBeny
4,ubele
1,52+03
2.09+03

4F w48

8,996
9.,(Neye
9,13=00
1,0de05
2.,33=¢5
1.56«n4d
1,470}
l.gn.ng
d,db=n2
6,13e02

4Deup

{,85«05
1., Bb=0&
1,87=05
2,t:5=08
31,9608
3.,35=c4
4,67-03
4,27.n2
1,61=01
2,21=0}

7.23=02 A, 61«02 9 ,98enb 2,02=05
8,62=0210,00=rb
{,01en8 2, 04erS 6,53e07

T.23=02
7.30=02
7,92=02
1,48=01
1.18400
1,60e0]
1,54¢02
6, R402
8,58+02

8,7cen2
o, 51«02
2,00=0]
2,64e00
d,43401
4, 1ne02
1.,61493
2.27+03

1,14«05
2.,39«0%
1.56=08
{ 4S=n3
l.zn.qa
4,69«09
6,60=n2

e,u2=0%

2,21=05
d,12=05
3}, 2B=nu
4,59=n3
4,2%9e0p
1'7u.n|
2¢39=n}

dF mdn

6,002e0i7
6,03en7
6,09an7
6,71e07
1 ,4Bellt
2,M15«08
3.,36=04
3,050}
1,1de0?
1,97=02

SL,4be(T
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T, 1de0?
1,50=06
1,98e«05
3.33 04
I, 0Red
1,21en2
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KEYPTAL XXVI

INTELSITY RATIO 1(m

T(EV)

LeG

15
o
1R
19
2v
it
22
23
o4

15

$7
18
19
20
21
e2
25
24

3ne3P

2,1T7=02
2.23=02
2.,82="¢
3,20=n2
3.56=01
t,30e)]
0,841
0o 0=y
6,91=01
0,91="1

d,58ene
41,6302
S.,58e0?
1,440
o.,00e"]
1,33¢0y
1,49+00¢
151 ¢000
s )
1.51400

USe3p

1,34en5
1,364=05
1,36«0%
1.61=05
d,16=08
2,74anu
1,96=03
H,)S5«03
1,20e02
1.,27=02

1,65«03
1,6%5«03
1,67=(3
1,689=03
d,17-03
2,5uan2
1, 86=nt
4,9Rer|
1.5240¢(
ey

| S T 7 o & -

4P <3S

1.,8de06
1,89«00
2,3%«0p
T.01=06
Sl S6%U5
S,ut=0u
4,37-03
1,8u=02
2.77-02
2,92-02

3,1R=004
3,2u=014
3,79«04
S.31-04
6,63=03
6¢: 3T
5,35«01
2,66’"”
4,53+400
4 ETe0D

TAR|E

* 35)

dPaln

3, 41e07
3,49«07
4,35407
1.,30e%8
1,03=05
1,Mne0l
8,10ne0d
3,42-03
91303
S,4d0e03

5,89-15
5,99405
7,01 enS
1,72=04
1,23«03
1,18«02
O.QU.ﬂ?
4,93=01
8,3Ren}
o'pe.ﬂl

22

17

ur=3e

2,99=r¢6
3.2«
3.2¢=006
6,11e0¢
5.51=05
7.54=04
7.11-03
3,120
u,71e02
u'nb.na

6,55«04
6,59«04
&,99«04
1.14203
R UC=03
1.18«n1
1.17¢00
o,0de0Q
1,030
1o11¢0}

e
2
2
®

Qu

1
1
5
e
Q

i
7
1
!
1
2
2
1
4
2

u4F =30

.0f=lb
.Sh=t0o
.06%=006
LAl
Nel§
J35=03
s 30=02
B6=02
B87=02
<35=02

J41=04
JUbeu
L9%end
L4bend
59«12
JSueny
.S7ov_
354t
31401
L49+01

UPwuL S

2, lSetn
Z'IW.U
2.02=11
T.81=19
6,19=n9
6,03=0n8
4,807
2eib=ub
3,090
3,25=¢0

3,955=08
3,618
A A
{,(4en?
7.39<07
7.'9=08
S.96en5
2.,97=(4d
Set'Senid
S,83eny

-upP

3. 36=10
3,39=1

3,061
6,BT=1n
6,19=09
B, dT=nR
7,090
3.51=r0
5,29=r¢
S,57=ng

7.36=0%8
7.un-nﬂ
T7.85=0R
1,29¢07
9,4denT
fe32=05
1,31=04
6,79=ny
1.16=07%
) e S=ny

]

1
1

3.

u
6
A

2,

<

i

3
3
3
2
7
1

6
1

1

UF @u

2911
23=11
L2811
NQeiy
L33et0
JUPRang
.ZF-uF
Gown?
J2T=n?
Sihend

SeenQ
L5909
JRdeng
«U3=(Q
Lde0E
J22=06
L23=05
LUGens
110y

ey




KRYETA!

Xxvl

INTENSITY RATIC

T(EV) LOG
2060 15
2oy e
200 17
2oy 18
200 19
2ny 29
2oy 21
20y 22
2ne 23
2n; 24
3a¢ 1S
Ieg 16
300 17
3¢, 18
Jog¢ 19
3¢y 20
oo 21
3o, 22
3oy 23
30, 24

JIULE

4Se1r

1,77=02
1,77=n02
1,79=02
1.,96=02

3,79«
2.,13=0}

1, 58e0

8,09¢00

1,68e0)
1,650

3,8tan2
3, 81en?
3,%an?
451702
7.58en2
d,0Tery

3,13+¢)
1,770

3, Treny
d,16eny

URUIIRES 70 §le -

UF =38

U, Lue=03}
4,uS=03
S,00e="3
1,01e02
t,26=02
5.93=01
S.15¢0¢
2,90
S.0840]
c,c0eny

oldmtie
«13=02
23=02

2s21en2
l,c4=01
1.16¢Cy
1,03¢01
6,224+01
1,31¢02
1,47¢02

TARLE

CL

WP e3n

8,23=04
B,32enu
9,26<04
l.FT.ﬂs
l,16=02
1o 10=ny
9,53-01
S,62¢00
1,05401
fe 6400

2,uT7=03
2,09=03
2.,cT=n}
4,10e03
2,2%9<02
2,150y
1.,99¢00
1,15¢01
2,42+
2.,72+01

23

4F=3"

1,14=02
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