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THE INFRARED SPECTRUM OF BERKEL IUM-249
John G. Conway

Mater1a1s and Mo]ecu?ar Research Division, Lawrence Berke]ey Laboratory
University of California, Berkeley, Ca11forn1a 94720

Earl F. Worden

Lawrence Livermore Laboratory,
University of California, Livermore, California 94550

Jean Blaise, Pierre Camus and Jean Verges
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C.N.R.S. II 91405, Orsay, France

The berkelium spectrum, excited in an electrodeless lamp, has

-1

been recordedvbetween 3,700 and 12,000 cm " on a hﬁgh resolution

Fourier Transform spectrometer. The spectrometervis located at

249

Laboratoire Aimé Cotton. Approximately 200 micrograms of Bk as

the triiodide were sealed under vacuum in a quartz tube of 3 mm

inside diameter and 25 mm 1ength.]

The lamp waS‘operated in a cavity
at 2,450 MHz Qith‘about 80 watts of input power.

Two experiments were run with different spectrometer settings to
have the best coverage of the region. One regioh covered 3,700 to
1 -1

The

8,960 cm ', and the second was between 8,960 and 12,000 cm

region higher than 12,000 en! was recorded but it i$ not as intense
as the spectrum recorded on photographic plates. In the 3700-9000 cm']
region, 900,000 data points were recorded in a run lasting 13 hr 15 min.
For the second region 500,300 data points were taken in 7 hr 22 min.

The spectrometer was operated in air at atmospheric pressure and the

values have been corrected to vacuum. The same electrodless lamp was
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used throughout this inveétigation.

A computer program performed the Fourier transform and éelected
the peaks. It printed out a listing of the peak va]ués énd their
intensities, A paper chart recorded of the spectrum was plotted. It
is‘necessaky»to check the listing against the'p1ot since some features
of'the backgrbund_get recorded as peaks. The intensity has been
estimated from the chart recording. The intensity is on a 0-9 scale.

Shifts between the two runs are between 0.004 and 0.008 cm']

, the
second run gﬁving the higher wavenumber valhes.
The complete line 1ist is in Table I. The first column is the

vacuum wavenumber in units of cm'];

The second co}umh is the Tine
width information. An E in front of the width indicates an estimate
of the width, a C indicates the presence of off-diagonal or weak
componenfs,.and a D indicates a complex pattern, probab]y a low J or
a mu]tip]e Tine pattern; - A * is where no degradation was opserved in
the hyperfine'structure. The units are 10'3 cm']. Column three is
the estimated intensity on a scale of 0-9. Column four is a code

for the character of the line. A 1 is for a sharp line, a 3 for a
blended line, andba 4 ié for a wide Tine. A 5 indicates the hyperfine
structure is degraded to higher wavenumbers and a 6 is a pattern degraded
to lower wavenumbers. A 7 is for a peculiar pattern that is not
cerred by the other codes. In column 5 is the J value of the odd
level and co]umh 6 is J of the even Tevel. Column 7 is the energy

value for the odd level and column 8 is the energy value of the even

level.



The ground state of Bk I 1is GH]S/2 of the 5f97s2 configuration.
The Bk II ground state is 'Hg of the 5f°7s configuration.” All
entries in Téb1e'I.with J values of half intégers.are Bk I lines and A
whole integer values are Bk II. Of special note is the line 6530;720'cm'].
This is a transition within the same configuration; The transition
is between the ground state GH]S/2 and 6H]3/2, both be]dnging’to'the
configuration 5f97sz; Similar parity forbidden transactions have been
observed in Cm and Cf.4’5 |
| The odd ehergy levels of BK I are listed in Table II and
the even levels of Bk I in Table III. In the first cb]umn of these
two tables is listed the value of the 1e§e1 in cmf],‘in column 2 is the
3 em |

J va]ue,‘coTumn 3 is the width in units of 10 Column 4 is the

' A'vé1ue and column 5 is the B value derived from the hyperfine
structure. Column 6 is the configuration and co]umn 7 is the term
designation. The values of the 1evels for Bk II are from Worden
and Conway.3»

Berkelium-249 decays with a 318 day half life so that a com-
bination of'ihcomp1ete chemical separation and a ha1f life short
enough to grow in some daughter e1ement between separat1on and
exper1menta1 result in the occurrence of many 249 Cf Tines and a
few 245Cm lines from the o decay of 249 Cf (340 y half 11'fe).4 Theée
have been removed from the 1ist. The curium had to take into account

the isotope shift. The available data are from the 244 and 246 isotopes

of curium. The californium is to be pub]ished.5',
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Table I. The infrared line list of Bk-249.

WAVE NUMuLK

07‘95116
d759 4840
38bo. b
3J875.5351
J8ouwedl

58924875
3910.7068
3915420
39184432
© 39ckailo

5935.b70
3952.504
3953.887
3955.724
JYb7.20638

3970e3b0
3961.7044
3983430
3987.093
biceabb

40cs.71

GucheIYu
4US33.37>
4lobekcs
by38.039

w0 36.163
40LY.7b4
YuLcab dH
L057.009
QUL e 9chH

Yuolde852
Giloabul
QU73e 454 .
4i8l.4t08
4Udl. b0

4ub3e582
40934094
W1lLB. 4By
Lblu9.74d9
4110431

41ideild
4132.304
414b.b7
4147 .507
415¢.u9/

8K LINE LIST

WICTH INT CGDE J=-0
£ S4d0 - U 5
* 0 7
£1100 0 6
L byl v ()
£ 120 0 7 1372

I K (] b 15/¢
E4000 0 5
Lt <1v 0 6 15/2

814 1 5 1372
ES8060° 0 5 1372
£c800 0 6 1772

- SLub 0 5 :

94 1 i 6 1372
Liuvdy 1} 6 1372
£e?2é " & 1372

2714 1} 9
£1630 (1 5
1060 ] 5 1572

817 0 5 1172
t 160 o 5
tio5U " S

2798 0 5 1572
Lilsu’ 0 b

2342 0 5

«33C 1 6

éuil 1 (9 9/2

871C 1 & 1172
t 9uC 0 S

381 1 6 1772

el 0 S
£E4330 6 6 1772
8206 1 5 1772
U 3 1172
bl 0 S 1372
1700 1 6 1372
3534 0 6 1972
¢?91 g 6 .11/2
- 832 ] 6
67U 1 5 1172
903 0 6
930 1 6
2780C 4 S 17/2
19538 0 5.
670 1 6 972
1 1

J-c

1372
1572
1772
1372
1372
1572
1572

1372
1172

1372

1372

13/¢

1172

972 .

1772

1772
1g9/2

4/2
1372
1572

1772

1172

L3872

1572

/72

00D-LVEN LEVELS

18717-22602
23072-19479
26298-22382
29663-25765
25430-21506
25103-290 30
19993-16039

©19993-16038
28725-24758

20021-16038
26590-22602

28235-26210

22771-18733
23225-19177

26439-22382
25103-2917¢
26439-2236¢
26590-22516
27550-23468
24652-20569

- 19373-15290
17777-21876

28319-24210

210646-16913

22771~18624



-6-

8K LINE LIST

WAVE NUMBLEK WICTH INT CODE J-0 J=£ OQODO-tVEN LEVELS
wib8e3iv 1908C 2 -5 1172 L372 25bb4-215G6
wlbHa29% £ 456 0 6 .

4172. 404 J3e9 1 5 1972 1772 22752-26925
417c.893 303 /] 5 .

4l82.4by ] 288C B 5 1772 1572 23361-19179
4ib9.8cu ool 1 5 1372 1372  29683-25493
4192.397 684 J 6 1372 1572 18717-2291¢
4196.117 1 1 ) . .
beuwelbd £3370 v} 5 1372 15/2 28725=-24521
belUkolbd Li1030* u 7

4ubeST7H i82¢2 1 5 .

421lb.53u4 ‘ 1133 J 5 1572 ib5/2 24786-2056Y9
4el16.780 £ 800 0 [

42ck4e 318 1079 1 6 1372 1172 17993~13766
4232.23u a 1 : -

weole99 £<50u [ 6 L1772 15/2 27161-22310
4253.65¢ i 1 :
42624215 712 U S 1372 1i/72 27668-23406
42b2e7&3 - ' 0 b4 '

42784714 . 2Lu3C 2 5 1772 1572 288006-24521
W293.<638 - 1¢21 1 6

4299. 699 4 1

4299.008¢ 0 i

4311.968 3110 o 6

43204574 E 789 0 6

43ceddd 1] 1

43%c.279 £ 16546 0 [}

4358.319 41790 2 5 1172 972 17777-13439
+339.021 1530 4 5 1372 1172 27668-23329
Q34debbY 1400 U &

4 34beDcb £E1904¢ U b 1172 1172 - 29625-25279
4354.679 - 2y2e 0 6

H3bLe.2d8c - 300¢* 1 7

w3b8 7 by t. 700 0 6

w371.29 k1380 2 5 - 9/e 3/2 26598=-22227
4372610 1198 1 6 1372 1372 18717-23090
L4379.bc8 E3cS50 1 5

+3b%.8¢?7 . 2891 u 6 1572 L7/2 24786-29172
4399.b Ul 4361 U 6 17/7¢ 1772 23361-27761
4400.019 ' 486 0 6 1172 1172 20878-25279
Ghudeded . £ 220° J 7

w4l 3,947 258 < . 6 1572 1572 26298-21894
Ghuba4dl £ 750 [ 6

4432.U037 4539 1 6

Lus7.l67 1090 1 6



I

UK LINE LIGT

WAVE NUMBER © OWELTH INT CGut J-0 _J=tc O0D~-EVEN Lc VELS

Whulec23 L 554 u 5 -

bhydedba ' 2987 2 b 11/ 972 17777=-22227

bhoseu?/ o u 1 )

LbubY.131 £1800 ) 6

4471.060 i 1

45.Lc.1069 1473 1 6

4+2LY.333 iug5 v} b 4] R 4 22428=-26938

4H5¢0e 534 <459 0 5

4901le $032 1 32C 2 b 1572 1372 “23u72=-18540

45524890 815C 0 5

4503451¢ 3400 1 5 1772 L1572 25103-20569

$937ek1o E39L0 0 ]

45645,3508 L 800 J 6

456471461 tlclu 0 5

4557.15¢4 778 ] 5 1572 1972 - 3127C=-26718 -

4578470 2486C 1 5 1372 1372 27668-23090

©“583.851 . . 1289¢C J 5 :

45944499 E ctlu 1] 5

4buued95 & <¢0u® G 7

G4oulheulw 1684 1 6

4Hlheodd 34b i )

46LY.u 15 1 1 1372 1372 174993-c2602

46404660 E 24u* U 7 .

4611.271 1134C 1 5 1372 1i/2 18717-23329

4bloew?y £E<¢500 0 5

4617790 . 1484 1 5

4bcdl.16 £ 400 0 6

4o027.L1b4 000 v 6

Lbsb.lbd 1837 "] o 1172 972 28895-24259

4b3FeoyY £ <dad® 1 7

bouleab7 t 900 U 5 1372 15/2 2755¢=-22910

4603.115 0 1 :

4buIeHou ’ E SUa* [1] 7

boovks319Y & 900 "} [

4670.539 03¢ ] 6 1172 1372 24005-19334

4672494 : 0] 4

Wo77.19y § 511C 2 ) 372 1172 22236-17559

4bbv3e91/ 2991 1 6

4680162 £l3d4d 1 2] Lo

Lbobe233 ) 1777 2 & 1172 1372 2772618640

Lbb7.18 - I4'E ) 1 )

Lbobd.l80Y 5740 1 5 1372 14 18717-23406

4bb9.764y i 1 :

4b'39.830 1625 1 5 1372 13 ¢ 27302-22602
1 5 1772 194.2 27084=-22369

U T £ 220
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8k LINE LIST

WAVE NuMbLK NILTH INT CODE J=0 J=-Z 0QD0-EVEN LEVELS
wlccelbY ©1153C 4 5 9/2- 1172 26598-21476
“7c3e810 14l?7C 2 5 1372 1172 27622-222338
WlcBellu 1124 L 6 8 8. 22u28-27157
4731.29¢ 1528 1 5 15/2. 17/2 ~ 20021-15290
Wl32.701 E 100G J 6 '

4740630 o470 1 5 1372 1372 28950-264210
4755.9861 483 1 b 1372 1372 18717-23468
475%8.590 1972 i S 1372 1972 27€68-22910
4766.267 . 1546 3 S 1572 1472 28235-23ub6 ¢
w?772.639 wo73 1 & 1572 1572 . 23(72-278uu4
4772.9148 1946 4 6 1572 1372 24107-19334
47774622 g 1 ,

w778.376 599 1 3 17/s2 1772 27161-22382
47o0l.08% 2292 0 6

47838.945 B 144 1 6 1172 1372 27874-23340
47884333 1183 ] 6

4790940 ' 1970 1 b

4791604 761C 3 b 1572 1372 26298-21506
L797.190 £1950 ] 6

4799.008V £ usl G 5

woulellv E 4bLie 1 7

LBL2.0G91 £1900 G 6 11/2 1372 33567-25765
4BUb .6 94 £ 750 G 6

4Bsce.2bl 723 G 5 :
wBeceBiY 087 ) 5 15/2 12/2 315641-26718
Welhed bl U 1

4Bco.v0l £ 1500 0 5

483542 U6 937 1 6 1572 1772 17547-22382
4840 .418 2177 1 S 1172 18/2 2U4878-163348
Yo47e50u £ 600 h) 5.

GBLB 436 u 4

4849.524 1203 1 S

4851.u11 15066 2 6 1172 1872 28319-2346¢
LBuue 76D 2277 2 5 1372 i5/2 25430-20569
486b. 370 €210 1 6 11/2 1172 29625-24754
wB8U .47y £2380 B 6 .
4884089 3835 1 6 1572 1372 23072-27956
4Ylo.5Y0 505 1 6 1372 1572 17993-22910
4984463y 1745 4 [ 1572 L1572 2ild7=-19179
49314297 2154 1 6 L1572 1572 24107-23038
4936470 £ 2510 1 6

4942.659 £2700 U 6

4940.4 79 £ 70U 0 ]



o
o
i
‘;?;-
b,
<o
C“Q
2,
A

SK LINE LIST

NAVE NJUMLLR WILTH INT CODE J-0 J-E ODU-EVEN LEVELS
4duYe. 501" T 4e2 u b
49955.900 £ 425 0 5
4907.57¢ L 250% G 7
4973.95%4 0 1
4974.7106 J 1
“968.467 bS53 J ) _
S0utebe 2128 2 5 1372 11/2 27302-22298
S5ULbelYS - 351 3 5 1772 1572 21i46-16039
. 50104330 ' 2 4 : '
SU15.224 € 2500 U 5 gs2 1L1/2 22574-17559
50i9.42¢ g 1
SUShel 34 636 1 6
SU35.b27 i 4 v
5457+130 398 1 6 1372 1372 2437119334
T 509%.0 1613 i 5 1572 1872 17547-22602
5655.L58 9 1 v : -
5061.575 LY 1 6 6 - 7 18755-23817
SGbbek?5 3596 1 b 1572 17/2 24i1C7-29172
5U74.363 858 1 )
YUdb.837 To2e3ec 9 5 19/2 1772 22752-17665
L096.819 £1500 0 6 1372 1372 17993-23090
S1L5.bc¢ 3657 2 6 6 7 18755-23861
511Y%.9%4 L 8ty 1 6
. 5179.0¢1 £ 606 0 6
91864955 934 9 6 1772 1972 17182-22369
S2uUed4? - 318 8 5 1772 1772 17182-223482
521249¢3 - £ 31uC 3 6 972 11r72 22771-17559
3219.755 t w0GU o 6 -
52¢24109 2736 ) 5
$229.3489 . 6880 i 6 1172 13872 26319-23090
5239.227 3509 1 )
Skl a2ud Y26 g 5
52ule260 £ <34 1 5
5257.0 36 1 1 1372 i3/72 28725-23u68
52bbeBLY 1001C N 6 :
Ycode221 £L120¢ U 5 '
L271.736 ©1u5U i 6 1i1/2 1372 27874-22602
5273e8cs - £4708 0 6
5279.6748 L2600 o 6
528%.316 2298 dJ 5 13/2 1172 199493-25279
52944935 - 922 1 5
5295.140 2 1
53104995 £ SU0 0 6
5312.637 . pea4rd J 6 1172 1372 17777-23390
2 6 - 1372 13/2 24€52-19334

2317 .06%94 1089



-10-

dK LINe LIST

WAVE NUMOZR . nWIGTH INT CODE J=0 J=€ ODO-tVEN LEVELS
5319.158 £ 954 J [} 1372 1172 2372523400
23c8e147 - "} 1
53L5e598 £1200 U 6
530bei’ 2221 3 5
5345.589 El1ddv- 0 6
53udsoub £ iudu G 5 1572 13/¢ ©17547-2231¢C
53700t 2516 3 5 1372 11irs2 27668-22298
9230l > £270u 0 5
539b.70b c 1564 i b 1372 1t1ir2 28725-23329
S4Lbeluo w7393C 3 S 1%/2 1772 23C72-17665
S4ivebly 11bb 1 5 1172 L3772 - 249555-29973
Succeotd 2140 e 6
547854 v} 7
Sbivevlo £ b6d4 U 6
Lsc 052 t12u0 0 5
S447 4419 9 1
5458.701 E1800 7} 6
S54tlet9y t 9490 " &6 1172 1372 "240065=-18540
5473585 Ee?du 1} 5 1372 1372 29083-24c10
5481.840 ) 541 '] 6 1572 13/2 28450-23468
54844700 chu P4 5
S48547Ub 1852 c b
55u2e 37 E1306 U 5
S5uBs. 00U t 200°% J 7
2514070 * 0 7
5584583 E14dl 0 &) 8 7 10360-21888
5539.900 523 1 6 1572 1372 - 23072-17532
PIOTIY . PN 542 > 5 15/72 L3872 17547-23090
59643.205 4 i :
5551.1U0 L1350 o 5
55916770 2996 2 3] 1572 1372 33110-27558
55564078 " Zu98 1 5 ,
5%03.0bb 7112 1 b 1772 1772 J24L88-26925
55064887 1791C 2 6 1572 1372 T 2410718540
5014950 £ 8ul 7} 5
2587.835 24906 0 5
56iLce 535 £1000 0 5
56uL7.000 776 0 S
56L3e%c7 £cbl0 1 [} )
20i1e5%Y 261 3 "5 7/2 9/2 22153-16541
YobcYe 73 . U 1
5631795 1865 3 5
563840y téolu 1 5 :

Lbo38.508 c 70U 0 o 972 1172 28967-23329
SoLll.U1Y 1 4
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gk LINE LIST

WAVE NUMUER WILTH INT CODE u=-0 J=& O0D-LVEN LEVELS .

5623.231 . 1 1

506086 by ¢ i} 7 '

Ybb7481l9 7$uC 2 6 11/2 11r2 23226-17559

5675.953 £ 500 1 5 :

56784753 748 3 6 11/2 972 '25118-19439

5663.064 ' L. 0 3 :

S6Y4.0487 1268C 8 -6 1172 1372 23226-17532

5700.950 E1450 v 5

57L4.200 U 1

57u9.910 b 1 1772 L1372 284800-23090

TH717.18¢ 1762 1 6 1172 1372 28319=-22602

STcTel by 231uC 3 5 1772 15/2  17182-22310

57c¢8e2Y99 £3360 ) 6 1572 1572 . 26c98-20569

Y7514837 C1G6330 2 S 9/2 772 - 25020~19275

27674144 1607C 2 5 ‘ :

Y7T0J.5bu £3720 1 6 1572 1372 . 25104-19334

Sl74ei21 t i00 @ 2 5 :

9783.321 - 1€5GC 4 6 1172 1372 25118-19334

579lebii i} 4 .

S7T94%.190 & 560 J 5 g - 8 2euec8-28223

5604-57b 1 1 °

58u3.857 3797 2 6 13/2 15/2 - 18717-24521

58ubedbi u &4 '

5610.45u 2638 J 6 1772 17/72 23361-29172

5613.3106 E 250 0 6 ‘

581%.03u t 250 g S 1372 1572 - 28725-22916 .

V6154941 u 4

5818.18% E1006 - 0 5

S8oLe367 t 7200 1} o

5831e09c 840 ] 6 1372 1372 2637118540

5837 84y 3917 1 5

58384899 erov 1 5

3843ec45 5811 0 6 1772 15/2 32488-266u45

5897590 E 150 1 6 .

So6U.u57 U 1

28/6+176 3230 8 5 772 5¢2 22153-16276

5879.151 Li188¢C 3 5 1772 it1/2 21046-26925"

5864.b08L " 3ila 0 6 ‘

56904174 065 0 6 1772 1572 .28800-22910

2890.824 1 1

SYule3860 E1GSuU ¢ 6

5903880 170*% 1 7

SYubetl? ' 0 4

5918.765 t SGu G 6 1372 1172 24652-18733
0 5. 15/2 1372 17547-23468

592le19i 1347
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gk LINE CIST

WAVE" NUMUER WIOTH INT CODe J=0 J-£ ODU-EVEN LEVELS
59¢1.501 4163 1 S
59244056 991 7 6 :
539¢5.093 3926 2 b 1572 1572 251064-19179
SY3h.lby 1819¢C 1 6 S
5937 .99¢ 2194 (] S
5S94ueB 1 583 2 o 1172 972 251148-431727
5944 .492 i} 1 1472 1172 29351-23406
59bba8 4 - £E300 G 6 1572 1572 230u72-294934
59770497 £30600 U 6 .
5978.9065 . 1 6
SY81.8U . t 756 U 6
5991.,4d065 €1300 o 6
5994,1548 . . 1 7
5994 .814 - S 231 2 5
6011.853 754 1 6
BLikebou - 2779¢C 3 6 11/2 13/¢ L 24555-18540
bus2.93¢ t 15uC 7 © 972 372 22574-16541
6U37 0ol £ 456 Y 6
budY.ucd 8 1 _
6LLl.430 296 1 6 1572 15/¢ 28950-22910

TbLYdeboe Eat00 1 6
00Yve.293 . 2346 2 5
60%6.d50 ] 1
oUbk 74U t 100 1 6
ol bb.6Yd E 754 h] 6
6074.97U Y 4
6UB1.6U1 ¢ 1 .
6081l.074 ) 1
6061.706>3 0 4
6090.275 €1400 U 6
6LYl.040 t il 0 5
6095.7Y9 3840 1 6 1372 1372 25430~-19334
0luk.U56 1840 3 6 772 9y/s2 2554-3-19439
61i0.10 St Sdu 0 6
610b.4 U8 £ 500 s 5
bllue472 £1300 J 5 572 772 25586-19275
6111.,0506 1536 U 6 1372 1372 24£52-18540
6116.40 Elu40 g 6 13/2 1472 17993-24219
61c3.738 660 0 6 1172 13/2 25458~19334
61c9.397 E 750 ] 6 '
61e7.4959 - E 750* 0 7
bld2.214 0 4
613%.36u _ 3fu® 0 7
6136.670 £3400 i} 6 : : :
6156.75¢ E 000 1 S 1172 1372 29625-23u4b68



WAVE NUMBEr

blb8.317
blolsk1d
blobebe
b5lob .94
017033y

0171.887
D1lY90eiYd
6ele.40
belbe U8
beu4.2/1

Vcilesue
B2lletll
©ll2.30Y
blikedUS
6&16.15q

6254408
DOl
Biddec 3D
o&i‘o.b‘iﬁ
634533

bctH.983
bd48.387
6290 .439
vlibe 590
blbhabul

bluvleuce
oLLB YUY
0d/5%.uYi
bd?ﬂ.ﬁi')
bcdlely

b28leb7y
b2bo.0b7
6297.119
béuc-??:
63il.9%cu

bJLSQﬁb&
o3i8.040
63ldecby
63518.37¢
©3i9.i09

63cYe20u.
bdSu.b 7
63ocsouy
0343e4Y0
3374270

-13-

dK LINE LIST

WIOTH INT CUDE
25140C 5 5
165240 0 5

£ 700 0 6
249605 2 6
28bb i 5

£1500 B} 6
1371 i 5

EL45¢ 0 5

E155¢ " 6

£ 900 "] 6

1 1

1 1

] 4

108§ 1] S

1 3

1i02C 3 o

£i12d0 u 6
Labe [ 6

14917 1 b

2496 ] 3

1913 U 5

4849C 7 6

g1 1 b

1us8 1 6

£ SU0 J 5

204 3 7

ec/00 [V} 6
13537 ] [

w22uil 0 5

E biv 0] b
1é41 1 S
1462 1 6

u L

] 4

£ 1Jud 1 6
0 1

312¢ 1 5
G 1

J 1

J4 80 5 S
1431C [ 6
£2140 1 6
407 1] 5

0 1

£ 290C 4 )

J-0

1572

1572

1372

1172

1372

1172

9s72
1172

13/7¢

972

372

irrs2
1172

7/72

15/2

‘1572

1372

972

1372

92

-9/

1372

ii/se
1172

ils2

9/2

272

1572
1372

9/2

QUD-EVEN LEVELS
23072-16913

 26734=20569

23671-23406¢8

28d95-22086

2908 3-23408

25664-19439
2777116541
24 /86-18540
22236-15987
24005-30255

249071-23400

28967-22680

25517-13198

24223-2189¢4
25b6b4=-1933¢%

25776-19439



-14-

UK LINE LIST

WAVE NUMBER WLIGTH [NT ¢ODE 4=0 J-€ OQUO-EVEN LEVELS
b342e195 0 1 1372 172 29€71-23329
bdub. 993 . £ 250 3 7 :
534v.2 Y0 3 N /72 572 255643-19198
0348390 27480 1 5
6350.195 LI | 7
©35%9.201 ' £1400 h} 5
53b4s5ucl € 6506 0 5 8 .7 22628-28793
6Sbo.ibb 208C 3 6 772 94s2  2abh43~19177
637uecI0 : 0 1
0372.140 £ 700 3 5
63744503 £2900 J 6
038d.9bo £3200 i} 5
63893.795 t 404 ] 6
6391.262 5150 3 5
buiLl.85u "~ 700C 3 5 5/2 7/2 25ulb-18624
bY4il.5067 132¢ 0 S 1772 1772 288060-2238¢
bUcbed b h) 1 ' : :
6441 .65 4328¢C 3 5 1572 L17/2 . - 241L7-17665
Ehu?.897 3788 5 5 1772 1572 233561-16913
6432.8358 U 3 1172 1172 . 9535-159487
b4Yb.196 C Wiy ] 5
459,262 E52U0 3 5
6L59,312 L 8590 2 6
bholelld £4200 0 5
buvle3ly 638 1 6
‘bhbLU.DT7O 3785 1 6 L1372 1572 33i10-260645
ELb?.877 0 1 ' :
ohb8.ebYc 603 0 6 11/2 472 25907-19439
647J).005 £ o059 v 6 '
bur7l.l306 v 3
473415 E 450 0 6 1172 1372 24.05-17532
bU74.707 t b0y h 5
bu76.4bb £ 253U " 5 i1/2 1372 29945-2346¢
o479.4085 U 252* 1 7 772 972 25918-19439
bbB2.257 296C 3 7 572 742 . 25757-19275
L4Boedud 125 1 g
LbWd/ 531 1111 1 6 1172 9y/s2 25664=~19177
683,203 1406 J 5 ‘

049l .0887 £ 7J¢ ¢ 5
bY4d.b1lu 2326 G 5
65L0.3909 3%0 1 6 772 772 25776-19275
6502800 i 1 1172 L1372 - 9535~-16034
65u3.858 b 3
65u7.5c/ L 1
05L9.8493 Z1G00% G 7



O uU0440v347

©215-

ok LINE LIST

. MAVE NUMbLR WILTH INT CODE J-0 J-€ OO0D-EVEN LEVELS

65i1. 449 v 3
6513.2865 £13060 " 5 .
6571889 U 3 : ‘
658516 - 1171 1 6 9 8 19665-25593
65364720 ‘£ 13U 1 5 15/2 t3/2 0- 6530
b544.70b 8300 1 5
65404126 £2600 0 5
059,679 417 i 5 - ‘
0555,991 3342 ¢ s 1372 13/2 34114-27558
6559.430 4475 0 5
65Y4.920 6150 3 b 572 2/2 25757-19198
65634545 £357¢C 1 6 1572 1372 25104=18540
6506811 £1060 U 3 '
b509.8U6 € 800 U 6 :
6575 5354 1¢83 0 6 1572 1372 C24107-17532
6577.284 1493¢C 1. 6 1172 L1372 25118-18540

. 65Bbe415 t 3000 4 5 972 11/2 22574-15987
6568.804" 2670 4 7
6595.136 3439 1 & 1772 1542 17182-10587
65994340 - £ 320u 3 ) 772 972 25776-19177
0bL4e857 £ £000 9 "7
bblbel97 1e79 6 6 11/2 11rs2 29945-23329
618737 ¥ 793D 1 7 972 972 29135-22516
bolY.5384 . o748 U 6 , -
6bidedbd tc804y 1 6
bockebY0 . T4l 1 5 1372 1372 292271-22602
0b32.980 eilgu ) 5
b033.701 £2600 u - 6
0b3bel by £ 330*% 0 7 ‘ _ . .
66434195 c $00* 0 7 772 772 25918-19275
66504164 6 4
0653.876 1191 1 S 13/2 1572 19993-26645
Goued Ye 0 « 1572 1372 17547-24210
bbob.b8S £ 450 1 6 .
6667.06c0 2514 1 S 11/2 4/2 28895-22227
66094190 L i : :
608553 853¢C 5 6 1172 9/2 23226-16541
6LBB. 1S . B €00 U 5
6715.13¢ 3851 1 o 1772 1772 21046-27761
67cuedvo 0 1
blecebul E3L100 ] (9

B67ide980 U 4
6725.7c¢9 . d 4
o7el.507 £ 600 G )
67c¢Y9e%01 £ 750 0 6



-16-

ok L INEL LIST

WAVE NUMoLK WIOTH INT 0Dt J=0. 'J-E OODO-LVEN LEVELS
6733.860 0 3
o74Ledci L8 . v 6
67414067 ‘ J46U P4 5
o7 ube Sl £i350 0 5
6751.1b0 £10650 U 6
6751s3504 1] 3 1172 1372 19613-25765
ob7%4%4e71> (ST [1} 6
b7%v.170b v 1 '
6755451 - u 1 1372 1372 21c87-17532
©7061le 9864 uilobl 1 S 572 772 . 25386-13624
-of75.9061 c 0dJd U 5 1372 1372 18717-25493
0777504 E2000 3 5
6779.709 24498C 4 5 1372 1572 25958~-19179
67837 cuL L 2uucC ) 6 972 1i/2 22771-15987
6767.u58 ' [ 1- X0 5 7 R
bBubBeIID 8549 I4 ) )
bdiceb 78 -k 204 2 9 1372 11/2 24371-17559
bBaved /9 E Su 1 5 .
bbc3.bbs é517 1 5
bdcbe950 . U 7
b8clBe7 23 £ 8Ly U ]
bdolelbi cedd i 5 137<¢ 1572 28725-21894
68oue719 13uo 1 6 :
b833.7us £ <0y - 3 5
L8374 327 4 b 1372 is/s2 24371=-17532
odbuedde . g 1
vdu5.307 lule 3 7
b8LkoaTYS 063 i} 5
bd4d.154 £110v 0 S 1372 1172 28725-21876
(X PLIR- L) 1051 { 5 1172 1372 29945=-2309¢
bbLUbe N 592C L} [
bdec7.040 t cJ0* 8 5 9/2 grs2 26Ubl=-19177
bbuB.bYy ) 1 '
bb7ue50c¢ J 1
L879.269 wi G 1 ()
o8ol.ll> .- 854C 1 b
bB9E.115 ] 3
oYl e J 1
bYLJeYll bk owdG* 1 7
oYLl.95 tevuu 1 S 972 372 29135=-22227
©YideI7Y E 781%* b 7
0917.70c . £ «0uU®* 1 6 1172 1572 25458-1854U
0Y919.2Y9c 478C 3 o 772 772 2554 3-18624



GO

WAVE NUMLLR

b49c¢9.973
09071“’59
bYh1.512

6951.831,

0957.501

63558.4869
bYule2r0
0Y88.290
b99l.<2 30

vY93.3e3

0997.004d
0YYY9.000
7uill.d1ll
70i%.81>

?U(a-‘f&‘ﬁ_ .

7Uul.850u
7L59.808
70bb.851
7Ub3delbl
706147064

AT EITA TN

71084051
7iuvoeivu?
7113.21/

71(“030‘0 )

Ticw.00u -

/133.08u

7l49.047
71594592
7iouelb

7i3ebu/
7i77.099
7178.503
71b3.80L
7180eccs

71loo.592
71c8.98¢
7197.10vl
7199-510
721949

fc?.Ubl

723ced1d -

7¢87.275
7239.017
748514

-17-

Bk LINE LIST

WILUTH ~ INT COGDE J-0
£ €U0 0 5
157 3 7
« . 1 7
t 500 7] [} 972 1172
b 223¢% 4 7 :
Sb3 3 6
2284 3 6 1572 " 15/2
3250 3 b
43uu 3 b
c 175 2 6
0 4 )
2320 1 5 1172 372
: '} 1
L S0u* 3 7 7 I'4
1 1
w4980 9 5 11/2 9/s2
2389 3 6 7 7
v} 1
1 1 .
2334 2 6 1372 1372
w92 3 6 1372 11/2
1 1
1 1 .
Eilsud 1 S 772 372
1020 3 6 1372 13/2
E20ul dJ 6 11/2 1372
496% 2 7 572 772
£1000 U 6
553% 2l 7 7/72 7/2
L7938, g [}
712C b 5
766 1] S
J 1
[P N] 1} [}
E3L100 U 6
E o50* 1 7 :
718C 8 & 1172 1372
2544 1 6 372 11/2
t ol0 i 6 .
€174d49 g 5 1372 14/2
740G 2 6 1572 1372
t 300u 2 5 772 772
2125 1 6 1372 1572
713 3 6 1172 11172
¢ls 1 5

J-E O0O0D-tVEN LEVELS

238467-2201°¢

17547-10587

239¢227-22227

1b801-28817

-17777-10735

16801-23861

- 20416-19334

24652-17559

29739-22586

.24652-17532

2566L-18540
25757-18624

- 25776-18624

23226-16034
23185-15987

28725-21506

54785-27558
22153-16920
26416-19179
23226-15987



-18-

~dk LINE LIST

WAVE NUMBER WICLTH  ENT CObBt J=0 J=€ O0DJ0-EVEN LEVELS
7255334 E 700 0 5 ,
7¢55.6c4 132u 1 6 1172 1372 26590-19334
7<66.035 . 4861 1. 6 L1772 1572 26439-19179
726b.9 83 ©ob5C 3 6
7277.710 £ «00C 0 6
7285.797 - € 900 e 5
7291.560 2472 1 6
7é94.976 387¢ 2 7
73.9.004 » 1 t 1372 1372 29912-22602
7314431 & Y50 1 5 1572 1372 3u572-27558
73i%.7u - £2600 0 6
731b.470- £ 300" 1 7 . '

73:1.824 1368C i 5 17/2 1%5/2 23361-16039
7539.208 E duu* G 71772 1572 17162-24521
7 34z b9 6 1 1172 1372 29945-220602
7373.875 2w U* P4 5 1372 1v/2 2u287-16913
7399, 6%0 2319 2 6 1572 1372 26734-19334
7ulo.281 725C 9 7 13/2 1572  17493-10587
7T4cBol iy 3854 Z 6 1172 372 29945-22516
74384317 c354 3 5 15/ 17/2  25104-17665
7439,.461 1 1

fuube723 [P H" 1 [}

T444,.6067 £ scu* 3 4

7457.35 271 1 ) 8 7 16360-23817
7T458.077 2698 2 5 1372 1572 24371-16913
7‘060'.8‘0"0 4 1 : .
7463.8U4d 1 1 112 9/2 24005-16541
74cB.860 2553 1 5 1372 1572 34114=26E65
T475.7¢o E 833* 1 7

T470.429 1 3

75ul.38% 3ub5 2 b 8 7 - 16360-23861
753bw447 3765 , G 6 )

15642.555 6740 2 5 5/2 372 25026=-170484
7547.399 t =03 u ) .
759149252 5409 i 5 i4ys2 1772 ©19373-26925
7552.091 J 4

7%v%.1067 2109 1 6 15/2 15/2 = 26734-19179.
75%8.871 4549¢ 8 6 11/2 1172 25118-1756¢
750U.095 1he2 2 5

7563+953 t 754 1 6

797leuul 7800 03 5 1372 1v/2 29465-21894
79724167 - £2960 6 b 1572 1472 25104=-17532
7576.240 : L 1 : )

75704392 U 1 ‘

758%.9387 985¢ 3 6 11/2. 1372 25118-17532



00 g Q0 d 48738 49

-1 9_

8K LINE LIST

WAVE NUMBER WIUTH . INT COOE J-0 J-E O0DD-EVEN LEVELS
75884400 1627 1 5 1372 11r2 29465-21876
7596.90Lu £ 600 9 5 :
7olielzs 32 1 6 :
76lb.487 3421 1 6 1572 1372 = 33110-25443
Tochaule £ 450 1 6
76254353 bl 1
76c6.485¢ t 300* 1 7
7628.08¢ 1154 i 6
743,771 1 1
7643.87¢ 1 1
7Tohs.962 1 1
Tobt.238 0 1
Tovl 712 L l0G* 3 7
7654.d14 . 9 1 372 rs2 . 2257u=-1492¢
765h.627 Zulh 3 5 1372 19/2 . 29548-2189¢
76bU.330 E 150* 3 7 -

76720l 2y . 349C 3 S 1372 1L1/2 29548-213876
7ob2.03 177 1 5 972 972 5757-13439
7607.337 1822 1 6 1372 L3372 27022-19334
7631.993 i 1

7717.63v - 61 1 5 11/2 9/ 29945=-22227
7740158 557 J 5

7736324 bS5k 2 S

7736.639 2ldo 4 S 1372 1572 24652-16913
77474824 Elbll 0 5

7748.865 1680 1 S 1172 1172 2962521876
77564437 789 1 5 6 7 18755-26510
T703.791 . EL1100 G 5

7778.9306 0 1

7761.939 £ 4350 2 5 1572 L7172 23072-15290 -
7794.217b 441 b 6

77944593 2% 0 i 5 1372 L1i/2 29671-21876
7794.719 J 1 :
7799.791 0 1

731,161 0 1

78i44903 ] 1

7819.709 £ 1500 v S

7T8c7.3Us L 150 o S

7839.8848 . £ 254 I 6

7842.848 1617 1 6

70‘0‘0.‘0‘09 u 1 -

7851.012 E3050 1 6 1372 1572 . 19993-278u44
7o51.5091 590¢ L 6 9s2 772 22771-14920
7897.755 ' 0 4

7doua272 2838C 4 o 15/2 17/2 34785-26492%



-20-

dK LINE LIST

WAVE NUMULK WisTH  INT CODE J=0 J-E ODUL-EVEN LEVELS

78044313 G 1

7864.095 v 1

7805.40% 0 3

78LY.059 : v 1 : ‘

7071e 347 t2eud 6 6 1372 1iis2. 25430-17559
7675.7 30 £2¢03 ] 6 1372 1372 26416-18540
7T8ooelca 3063 1 S o

7693.0749 L ¢59. K] 6 972 9/2 30410-22516
7696.8U3 U 3

7897.951 0 1

7099.28 . L 520% 0 5 1172 11/2  25458-17559
79vua.0 37 J 1

79.1.481% 8230 1 5 572 372 29380-17u84
79ube7 81 Eclic 1 6 '
79cbeduc v 4 1172 1372 25458-17532
197 0ot £ 958 " S 1472 15/¢ 18717-26645
7Yc9el i 1114C 22 6 o

7947 co8b 1260 “ 6 15/2 1772 Jub872-20925
7952.863 0 1

7958.007 2282 2 5 1372 372 29465-21506
7961.928 0 i

7Y9044L58 2 1

79044030 1245 1 o 1172 1372 36567-22602
7967.24 £ 150 l S 14/2 1372 24L05-16038
797,703 508 3 6 1372 1372 27302-19334
79715.964 £ 20 1 4 1372 13/2 - 18717-26691
T974.00 . t 150 1 5 9rs2 772 26593-18624
CT9BU el by 2518 1 b

79bcl.002 " 936 I b

7989.831 - 1 1 .

7992.7 94 Es2d0 " 6 1772 15/2 21046-29038
BulSebba £136u g 6

BULY.214 1166 1 -5

8U13.7062 £1860 v 6 11/2 372 24555-16541
8018.214 2a50C 2 5 13/2 15/2 29912-2189¢4
Biccedl . t ¢oa J 5 1172 9rs2 5416-13439
Buck.lco 0 1 11/72 1172 4535-17559
80ciwe3cs i) 1 )

BUoZedal 2330 3 7 372 372 25917-17u84
duoo.buo 1647 1 5 1372 i1/2 29412-21876
BUYC B0 1994¢C 4 5 13/¢ 1372 29548-21506
BUvue3Bo 2331 0 6 1172 g/2 30567-22516
8053.27> £ 55U 1 7

BLY4e.227 798 "0 6



21-

3K LINE LIST

AAVE NUMBER WIDTH INT CODE J-0 J-£ O0DD-EVEN LEVELS
d0L7 W U/< 495 0 6 1572 1u/2 34785-26718
BLodeH9Y 1331 1 5 11/2 11/2 29945-21876
8U81l.b50 u 1
BUB5.bUU &£ 308c 5
JubBY.lys <87 u 5
8Udledin 2481 2 5 9 b 19065-271517
6097.70> £ 95U 1 5  9/72 1ir2 30113-22015
81355067 9373¢ 8 b 1172 1172 25664-17559
dlol.wn/ H42C 3 6 13/2 15/2 - 18717-10587
81locebbe 1537 1 6 11/2 13/2 25€664-17532
8139.95% 1534 1 & 1572 1572 34765~26645
BlawelSa £ 150% U 7
d1v0.8i4 _ 1 1 ,

Blow.857 : 320t 0 5 1372 132 29671-21506
B1ldeu8y 250 3 ] o :

blolewl? 0] 4

8164500 13798C $ 6 ) 7 . 18755-26938
B1l8Ysu9e €333C L S 1772 t%/2 - 25103-16913
819ue5¢cu 1 4 1572 1o/¢ 25104-16913
61934630 £2150 v b 1572 13/2 26734-18540
8215.508 1756 1 6 1372 t3r2 27550-19334
6dcdeudd t 5000 Y 5 772 u/2 22153-13931
BeeHelch v 254C 5 )

822¢beSub L350 0 b

B8¢ele3iy € 35U 2 6 1572 1572 34872~-26b45
decys$uc t 196 1 5

d24c.Jbu £ 76U 0 5

Bewl7639 <154 1 b 1372 1572 24287-16034
6eudebL? 2140 0 6 1372 13/2 24e87-16038
Bebuedic t 150 2 ) :
dcb4edid <835 1 6 9/2 7/2 ©23185-14920
8271.1ul £ 350 h] 6 _

873454 u 727cC i 6 572 572 25757-17484
8774785 £ 150C 8 7 9/2 19013-10735
82614330 £1750 0 6

dSuu 33y © 1989 1 5 1372 11/2 34114-25814
d3ub.dlo . <460 1 ) ) :

831Le214 3696 G 5 1372 i57/2 BU20L5-21894
8392.01 286 8 5 1372 1572 24371-16039
SRR REN b 200 o 5 1372 t3s/2 24371~-16038
B8359.01k t 356C o 5 11/2 /2 3over=-22227
B3u8.dul €t dud G b . :
4348 .50y £ 554 u 6 1172 11/2 - 29907-17559
8371.0/78 L1206 o 6 1372 1572 27550-19179
8375.470 1610 0 6

1172 1372 25907-17532



-22-

dK CLINE LIST

WAVE NUMBER WILTH  INT CODE J=0  J-¢ O00U-tVEN LEVELS

83d3.88 g 2l ) $ 1372 11/2 23471-15987
8387.533 £ 440 u S 1y/2 1772 19373-27761
B394.05¢ t iS5u 3 S 972 1172 . 3061C-22u01°¢
83499.805 geulu 0 .6 1372 1172 25958-17559
B4u5.a71 ‘ 19649C 2 S 1372 13/2 29912-21506
b4a3.309 cecdul 0 5

dht5 e bba £1u00 i 6

Bur7.223 619¢C 9 S 1172 L1172 17777~ 9300
84b5.475 - £ $50¢* 8 ) 972 1172 26(L44=17559
8489.019 511 1 5 '

85174210 L7290 9 & 1172 1372 - 24555-16038
8%2celiv . 2 r .

85359.6063 3222 2 b 1172 1372 27874-19334
8991.245 2360 0 6

8572.969 2 1

8573.140 2 i ‘

8576.582 567 2 6 11/ 4/2 25118-16541
Bolle2b0 407¢ 7 6 1372 1572 24652-16039
8613.4c5 £ 15¢ 1 6

8bli4abib £ 4990 5 b 13/2 L3s2 24652-16038
8b6¢9.301 t 6500 1 5 :

Bbib.bYy ob7? 3 S 1172 L1372 A7777- 9161
Bblisduy £ 830 U 6 .

BEob. b 37 £ 450 1 6 1372 11/2 2w€E52-15947
Bodu.dbc E 156 4 5 1172 1172 33567-21476
6093.043 : 806 3 6 1372 i1/2 17993- 3300
8713.51¢ 536 8 5 772 grs2 22153-13439
8744833 € 033 U 5 1372 15/2 17993-26718
8748.27b 1441 1 & 1572 1372 24786-16038
875Lel1u - E 9060 2 5 572 572 25L26=1627E€E
d790.5606 - £ 950 1] 6

87924235 4957 1 6 7 ¢ 168(61-25593
87495.858 & 600C 8 6 9/2 9ys2. 22236-13439
88US5.05 t 150 3 6 372 1172 22574-13769
3817e5U0 c 36460 3 5 1572 17/2 24¢107-15290
8828.945 1182 1 5

3835, 443 £l1450 1 5 13/2 11/2 - 3L114-2527%
88524509 612¢C 3 6 1372 1372 17993~ 3ibi
889%.3bu & 350¢ 2 5 1372 1972 29465-203569
89C0L.243 1168 3 6 1572 . 1372 - 33110-24210
89Yu7 .75 L1430 J 6 1372 1172 34186-25279
895 .358 L 350 U o 1v/2 1572 28131-19179
B3biao90 € Y50 6 5 772 r/s2 22193-13191
8470.37¢ 1623 3 6 L1372 1572 29548-20569
8980.211 ¥ U 7



-23-

8K LINE LIST

WAVE NUMBEK WILTH INT CUDE J=-0 J~£ OO00-EVEN LEVELS
8985.113 - 3899 b 6 1172 1372 28319-19334
8995 .3c0 - [V 7
Jdblew7c 815 2 5
guLe. 878 400¢C b 6 972 1172 22771-13769
90i%.6c% 1119 0 5 11/72 1372 9535-18540
Juil sy’ L9/ b 6 gy/s2 7/2 22236~13191
Juude205 € 500G 1 5 1372 1572  25958-16913
GUbl o838 746 1 5 1172 1372 - 30567-21506
066.299 £2430 i 6 1572 1372 . 25104-16038
YybJeo4? | 1
JubBLad 37 413C 8 6 1172 1372 25118-15038
9y 9/e970 2721 1 S 13/2 1572 17547-26645
J1uiaS4n £ 570 0 5 1372 1572 - 29&71-20569"
$ilze3L £ 600 ) [
91¢9.110 £1230 3 5 . 5/2 9/2 . 25386-162T¢
91.9.183 ¢ 700 1 3
91ib.280 1003 1 6 _ ’

YicS5e S0 1091 2 6 1172 972 . 256064-16541
Yleuselbs E140G 1 6 o

Y1¢6490u £3200 U 6 1372 1572 18717-27844
Y1dueu Zy w33 1 6 1172 1172 25118-15487
9154.8490 t 20G* 8 7 9/2 972 2257413439
Y141.133 £ adcC 1 S 1572 1372 0- 9141
Yib4.ibe © k1Y% U 5 1572 1372 17547-26bb912
Yiuoebld 1 3 '

9ilubed YL [ 1

9151.082 £15000 1 5

9157.4879 4i8s 1 5 9 8 19065-28223
Yiaueb 75 132 1 o

9Llo0U.40. € 350 1 b

9191.417 9495 1 6

Y2uce 3L £ ¢JdU " 6 1572 1372 26734-17532
Y2chadl9 £ 300 P 6 .

92334754 5036C 6 6 8 8 "~ 16360-255%93
JZ2boe bk t 800* 2 4 172 572 25%43-16276
Jeb3.138 £1400 0 6

Yedla?Yc¢ 1174 1 6 1572 1372 34785-25493
Y2Yo. Y . 751 i 6

CRY-SE YA 1 )

Y3U8 4345 74 8 6

431de070 U 1

93194155 £ 350 1 b S
933524201 t 20 2 ) 972 g/s2 22771-13439
Y334e 7008 0 1

Y335433% u 1



WAVE NUMoLR

933824510
Y34c05bi
935H0.057
9395897
Y3blevbo

9301.873
9371.43

Y9372+9%u
9377.050
9379.199

43814599
Y3824 o4
Y34 ecl?3
Y390.072
Y3Yle5LY

3630-517
9398 49Uy
Julbuel v’
Q4i7.25%i
Y417.69i

Y4170
Y404.09.
Ghyle ocl
9457 .670
Jubd.ldz

Y4Ybalo/
95uLY9e1cl
951b.bcc
95cu bbb
99ccal 3w

9594 bu
955c« 394
Y959499Y
350U D 80
Ivuh.dh?

Y5/6+bca
94561.134
9593.24d
oLl Ubo>
JulYedoc

Youc3eYhe
PPN - P 5%
9055.5008.
Youle bbb/
Joulliv

wILTH

6D 8L
1340
1249 .

472
£ 450
4y22

L3830
Lt 15uC
£1210
524
<583

£ Lyl
£190¢
q3du
t 744
tet0U

£1uod
13195
*
8250
3975

3749C
<93
cloui
1191

£Ee2s5du
1703
3c32
1476C
1535C

G1lbe

1182C

b4 97
£ 100*
£5804

959C
£ 500
cuic
£3830
/
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8K CLINE LIST

INT  CODE

R Cc o §FEr-rc P NC WY e e T Il FUWEeNE ©NENC
o NGIg o o wvo o Foono Vo~ o coocwuVag o o0 nWw &SV N- N o e

rPoF NC
VO WO -

J=-0

1372
1172
1372

372

1572
1572

1572

972
1572
1372
1372

1372
572
13/7¢

1572

1172
1772

1572
1372

1372
1772
1172
1372

1772

Vi

1172
1372
1572
1572

172

1772
1372

15/¢

772
1572
1572
1372

1172
372
1172

1572

1172
1572

17/2
1572

1172

1572

1372

1372

1372
1572
1372
1572

ODU-EVEN LEVELS

29912-20969

30857-2150¢
J4114-24758

25517-161465

17547-26925
34872~-25493

31275-2189%

22574=-13191

2b298-16913
256430~-16039
254 30-16038

3J4157-24753

25L25-15b26b

18717- 9300

20021~-19587

23226-1376¢
17182-260645

24786-1529(
6530-16039

39785-30255

17182-26718
28895-19334
17993-27558

32L88-2291¢

6G51~15644

25664=160348
30205-20569

33110-23468

31541-21394



-25-

vk ‘LINE LIST

WAV E NUMUCN& WiLlTH INT COUE J-0 J~& ODO-EVEN LEVELS

3603.617 : 1 4

Jb76e 7863 361¢C 3 6 1172 11/2 256b4=15987
96912084 E360U u o 15/2 15372 . 34291-2960¢C

Yp9l. 242 . 1 7

G/U4sdbe 1854 2 6

J70840485 859 7 .5 7 7 16801-26510

473134209 £ 4Lu* 9 7 11/2 1172 © 19013~ 9300

371%.0 80 . v} 4 ’

37 iBeu?> t 350 u 6 1172 372 .28895-19177

9750649 Ed6oU* - 1 3

J74c 799 52758 4 5 17/2 A7/2 - 17182-.6925

AR RS) CBE19J0 1 b : :

J7u4be50e £2650 é 6 gs2 gs2 23185-13439

Y7a7.4en t18du 1 5

9759201 L134u 5 5 5/2 372 - 25386-15626

97ceue570 t i5v 3 5

Y705.93¢ 975 2 5

9769.2Uu 3546 1 5 1572 1372 3L875-21506

9775379 t lod 2 S 13/2 1872 . 27332-17332

9771l.4Y%0 2799 2 6 1572 1572 .28950-19179
YL RN £3754 1 6 1172 1372 28319-18540

G707 499 éloC 5 b 11/2 972 23226-13439

9791.264 ©L008 2 5 -

979354220 - 2 1

9798.35 334D 1 6 1972 1772 19373-29172

3794.579 E1cud J 5 L1/2 1372 9535-19334

Y81ueS1u | 217 o 6 :

Jul4.15¢. 19¢2¢ 9 6 1572 L7/2 25104=-15290

38cle3b4 £1400 1 6 1572 1572 26734-16913

96Y5e4Yl L3950 1 6

J809.979 £ 500 1 6 11/2 1372 29907-16038

98 /72.6b4 9 1 1172 1372 19013~ 9141

J69ueblu 4470 o 7 372  .372 25517-15626

9892, 070 £2.00 i 6 :

’i‘JhU.blh. . 8 7

IYuledbe 664 7 6

YIL 4453 175¢ 6 5 1372 13872 3L114-24210

991y.30u £2900 1 5

9914,.3u7 &£ 550 1 S

Y916e41ld - £ o250 2 7

G9cueulb . £ 520 i 6 1172 - 11/2 - 254907-15987

JY9cual b £ 300 1 6 C

JYcb.8UY7 1 1 )

9yu7.4bY t 19990 1 5 1872 1372  3ui57-24216

0 v

IY58e LU £ 650 . 9/72 9y/72 29135-19177
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"3K LINE LIST

HAVE NUHBLK ' WIOTH INT CGUE J=-0 . J-E ODU=-EVEN LEVELS

997b.732 iéd2 1 5 1372 1372 34186-24210
9995415y ce72¢ 6 6 972 7/7¢ - 23185-13191
160u3.25% 1043C 7 6
10U12.278 4555C “ 5 _ ' .
1oUiYeBu2 ‘ 1643C 4 & 15/2 1372 33110-23090
10634.8bb £3250 1 S 1572 1372 31561-21506
10037.18b6 . u 1 )
1ULs7.7L8 E 415¢* 1 - Y 7 18755-28793
lubud.67d o 1 1
1004b.3ct 620 2 s 6 b . 5598-15644
1J040euB3 - 1432 1 6 1172 1572 24¢27~19179
10u52.923 E 45U 1 o -
1053600 L1800 1 6
16055.501 tic5u 1 5 : )
1uC56.c¢/3 t 300* 3 7 9/2  11/2  26044-15947
LUu0bUe983 £ dd0 1 6
160634198 2248 2. )
Lulbu.55¢% 1674C 2 5 :
1010b.U13d 2155¢C 9 6 17/2 1772 32489-22382
LU 1L, 2808 £1900C 3 5 1872 1572 . 27022-159Y13
10112.5¢& t 3$5u 3 6
101166998 1813 2 6 x ‘
luli9.411 . 899C 9 o - 17/2 1972 32488-22369
idlcka5us 1733 2 6
101s1.448 1 1
10130744 1306C 9 ) 7 7 . 16851~-26338
10142400 2143 1 5 1172 972 20678=-107 35
1014beBub 1i08¢C 3 .6
1e150.199 778 4 5 ) 7 . 16360-25510
16153.74d5 2 1 »
10153.d02 264U 1 5
lUlol.2bs ' 1276C 7 o
101bl.057 c wid 3 6 1172 ti1/2 28895-18733
10170117 : 0 1
10170.1bY J 1
1ul8l.dui 1276C 2 6 1372 1572 39785-29601
10108.8c8 t4a0u U 5 5 b . 6US51~1624u
LululelYy 21¢21¢ 9 6 1%/2 15/s2 . 33110=-22910
Llicudelel . 2 1
10269.091 1 1
1L2134300 L1860 1 5
1Ldloenuy bi1u0U 1 6 1572 17/2 1756?-27761
10cibedis £29%54 i b 1372 1372 29545=-19353u
LLc3u.518 t 100% S 7 9/2 1172 © 5757-15987
5 b 9/2 11/2 2dY67-18733

liuconeldd e 450
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0K LINE LIST

WAVE NUNGER WILUTH . INT COOt J-0 J-E ODU-EVEN LEVELS

1023%.9%0 5 4 1172 t1r2 24005-13769
1023b.8b1 t %00 1 6 . :
10236487+ - 1 6

10247 e 449, 190¢ = 2 6 1772 12/2 27i61-16913
1ud5¢.005 2141 2 6 1572 135/2 .  39¢91-29038
102bu.U43 3e91 2 & 1572 1372 26298-16038
10c85.90i 1655 1 6 1372 1572 29465-13179
10290850 . 1733 1 b 11/2 1372 249625-19334
10297.11i 1542 1 6 1572 1572 L7547-27840
199202 2 4

lu3uu.duo 4850 7 b

103L38.57Y £ 754 1 5

16304813 2 1.

i0ovbalbi L 56 0 5

1U30%e1cy Loedl 1 6

103c¢8e51u £ 454 1 6

13/t 30, 3670 1 5

10340.820 “914 2 5

lusu3.bc9 1 1

1u344.050 i 1

1udub,.11e ) 2 1

10635%4. 509 1321icC 8 6 1172 1372 T 28695-18540
10395097 £1350u 8 6 7 8 16801-27157
103bve7cy 1 b

10370.041 - £1060 1 6 1372 15/2 2b416-16039
Lud79.80% 1362 i 5 ‘ .

10383.050 ¢i54C 3 6 1372 1572 653016913
103Y4e010 t145¢C 1 b

LodyZe0cs ' £E160D 1 5 . '

104044970 t 55¢ ° 6 972 1ir2  29135-18733
104092480 1284 2 6 1572 13/2 17547-27956
10413.307 1 1 ‘
Ldwuv.obu u 1

164457060 v 1

ibeu5.921 . J 1

lLd51.308 - €3€00 G 6

1U459.708 £ 1Y 2 6
T L0450.781 £ 5590 1 5 17/2 1572 21l4b~10587
Lub60. 348 Jul 1 S

Luns84395 v 1

10493.09 € 350 - 2 6 1172 11/2 29227-18733
1u4eYYe b3c $411 e 6

LUS07ebur ct8l v 6 1572 1372 33110-2260¢2
10513957 0 1 »

165184390 . 2935 1 5 1372 1572 29683-19170



WAVE NUMuL Kk -

LudSoue Iy
10%5¢ 410
10508.7¢c
1dY%49.806c¢
LuSb4eYcy

LvbSbueluo
L5771 e243
lubr/d.c0Y
10508443y
10508743044

1u5935,.,9491
10597673
iubulec oo
itbudedcl
luviueblo

lubadeds
Lubi7.535
lubecie3l

1Ubecle99s
iUubBcY,500

1loobesl>
lubuliedl/:
LlUoub.b /79
lubbeedln
106bY.7¢

LL68b.580
lubdle.0Yi
1U688.5862
lubbBsed 7/
167v4.019

LL7u7e780
LL7i%enb¢
A7l s .
10735.100
1674Jde005

lufhuelS3
107440539 -
1L/40.208
1u7v6.83%
107%0.544

I ORATE RN ]
1070uv.lby
10784eult
1uv705.50+
10706%.08Y90
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oh LING CIST

WiLTW  INT CUDE J=-u  J=E

L 8uL L 6
: 1 1
& 150 1 5
¢ 4430 1 [
1300 1 6
K] 1 1172 9rs¢
E 200 2 6 11/2 11r¢
1388C 8 6 8 7
k140U 1 6
£ 200 3 5 15/2 1Ys2
£ 9Ju 1 5
E1300 1 5
£ 20 1 7
£ 20§ 9 5 1372 11/2
2154 1 6 1172 1372
U 4
t 450 1 6 1172 11ir2
L 12b 3 5. 1172 1472
£ 20u* 2 7 772 9/
1 1
1939 1 5 1372 1572
4533 2 5 ® o
3919 K 5 1372 1372
L &5¢ 2 o 1772 1572
£ 3du 1 5
1239¢C 7 6 1172 13/2
c ol 1 5
721 P 5 1372 1372
(".ludl] "] b
Eeudy 3 6
29548¢C b 5 1872 1i/2
t1%u0 1 5
£ 150C 9 b i5/2 1772
193 2 6 1372 1572
£ «Juy 1 5
1924 1 b
t 150 1 5
3 4 1372 1572
£ 390 1 5 1372 11/2
loed L 6 [ 4
Lliuy 1 6 1172 4/2
t 7u 5 1372 11/
2 4 yse 9/2
Q4u?l Z 5 1372 11/2
t183d0 0 ()

1172 1is¢e

OO0OD=~tVEN LEVELS

"24y05-13439

54616-159487
16360-269386

0-105487

2437i-13766
29945-19334

29351-18733

5416~16( 3¢
297499-193177

27550-16913
" 5538-16240
34114-2346¢8
17182-27 644

29¢27-18540

3L157-2346¢

34114-23406

33110-22382
29912-19179

39785-29038
34157-23406
18755-2951¢ .

29945-19177
34186-23406

5757-16541
364114-23329
24555-13769



00 v 04 40 7

WAVE NUMBER

Lu/97.1 ¢
1U8LlU.4<
108c8e 399
LCdobabuc
10838770

1055&.013
10857400
10863403
Losbd.9Uu3
1o8/73.7 80

Lud82.320
luobdolu

L0841.051
L0899.973
103“3.193

10G33.8uu
10%%0. 160
Lu909.710
L0942.29y
1035L0190

L09635.357
LUYB9.902
1L987.29»
1uY67.397
LiJo8.517

lu3dY98.000
llUul.Sda
Llvudele7b
11lul7.b59y
110c4s040

Llub+e175
11007.0%5
1l0o4elYi
1lid9vedbo
liubY35.701

LluYo.84u
Lluddeuil
Liu99.310
LliceUdi
1113de541

L1107 4o
lliwdedii
L114Y.0Y9 -
Lilob.Jud
lllvoa/y

WICTH

1418
1372
804

£ wdg*

sud
4ok
£ <5
3c82
734

L1263C
£ 554
t.lud U
E4ndl
£ 25¢*
£3100

teulu

21738
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JK LINE LIST

INT CoO0t
7 ()
K] [3)
[ b
P 1
1 7
1 6
1 6
1 5
1 5
2 . 6
8 ()
b )
1 5
1 5
0 7
1 1
1 5
1 1
U 5
1 4
1 6
il 1
1 1
1 3
u 1
1 I4
1 5
0 5
1 6
6 5
1 6
4 5
0 5
J 5
1 5
u 5
2 1
2 1
[} [
1 b
1 Y
1 P
1 [
1 b
1 5

J=0
8
1172
1372
5/2

1372
1372

772
1372

15/2
1372

1372

972
1372

RV =

1372

/2

1372

L1772
1372

1372

7/2
1372

1772

1172

ODD=-EVEN LEVELS

16360-27157
29351-18540

- 34157-23329

$25757-149246

15993~ 9141
34186-23329

33¢5b=-22382

24€52-1376¢

25918-144920
6530-17532

26¢98-15290
343114-23090

34157-23090

2blth-143230
29671-18540

2¢428-33566
6809-17957
26439-15290

28725~17559



WAVE NUMUEK

Lil74.8385
11175.184
11478.71v
11179.3%1
11193.3065

L1194.717
11199.034
lilvo.248
i12ub.dou
11¢13.192

11c2392.8%3
Li2o%e8 Yy
Lica? 273
11238,.995
11247.27¢2

Lldbbeu?d
11276.530
11283.0949
L12db.b Ul
11cY9le5ct

112944707
11298.457
113144704
113164770
113i8.0005

113c8e34u4
1133%0e1b0
LlowbBe724
113544011
l113bc. 305

11303.198
113871.5%
115804990
1139064054
1i4i4elll

1141i7.051
llclebul
Lle4c?.430
Llbc?7.540
1i4554 3860

li471.073
1L151d.cou
L1%cce88y
ilYcedoy
115c8.¢é2

WNILTH .
1604
£ 155
£icdu
W7
1u71C
1327C
42148C
£ 10¢

t 150

kB 200

£l750
tu2d

£ 7yd
1827¢
2711

£ 200
£1254

£2954
c JS30
£ Y0u
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K o INL CLIST

INT (OOt

oM - N £ C VN - reccc - e NN N Ve -y
V=GN o WO o cVoOoo o CEVOor Fruwuv GEOUVW o Vo kO OO0 Vo

(=N S

cr- e
g &£ O r

J-0

7/2
i3s2

1372

1372

1372
1372

1572

1172
1172

1572

1172
1372

1172
1572

7/2

1372

1172

772
11/¢

12/2

1372
1572

13/7¢

1172
1172

1372

1372
1372

9/
1372

3/2

11/¢

1372

00U~-&VeN LEVELS

29799-18¢€24
29912-18733

21743=-329440
36114-22910

$6157-2291%

S21302-16038

3418€-22914

34785=234b8

28845-17559
25118~-13769

3356-21494

28895-17532
29912-18540

3056719177
SL872-23468

22153-10735
16861~28223

'302C5-18733

3U8H7-19334
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vk LINE LIST
WAVE WUMBEX WICTH INT CUDE J=0 J-E UDU-EVEN LEVELS

115384087 E 2060 1 5
115461.313 1 1
119577840, g2260 1 5 11/2 11/2 . 24878~ 9300
11565.b84 1 1
11b07.653 0 1
116Zuet bl - 1751 1 6 1572 11/2 17547-29172
11655,23. - 1484 1 6
1ibbb.180 £1500 1 6
116b0.161 £ 25y 1 b 11/2 .11/2 29227-17559
llb7be433 -~ L 134 2 5
11678454 £ uS0 1 6 1172 9/ 2 25118-13439
116784820 E140U i 6 g/ 772 26598-14920
1L1689.55% £ 450 < 6 :
1169%.299 728C 1 b 1172 1372 29227~17532
l1e0Y8.918 1 “ :
117u3.520 2 1
1178c.i sy 1 1
11732.ul¢ 1 1
11737.3u9 T 23843 1 5 11/2 1372 20678~ 3161
117384167 - 2080 1 6
117434372 E &Y 1 6 .
1175G.vic £15060 1 6 1572 13/2 33c50-21506
11761l.480 1330C 7 b ‘
11767.250 0 1
117/¢7.824 ST 1 5
11807.691 ¢90b 1 5
Libi3+579 U 1
11814.571 0 1
11819.084 868 1 6 1172 1372 29351-17532
1i8dea427 1301 1 6 7 7 21743-33560
1187004 J 1
1183%.1U0 - £1000 0 5 572 772 25026-13191
11650428 $24 1 5 972 372 - 22%74-10735
11849435¢ clich 0 b
118%.457 £ 950 o 5 1772 1572 17182-29038
Lld63.1c - £ ¢S4 4 5 8 6 16360-28223
1i675.3467 2 4 1572 1572 34785-22910
11899 .ubl 362¢ 5 6 1172 1172 25664=-13709 "
11905.943 656 i 6 1372 11/2 29465-17559
119124343 - 2 1 :
1lYi0.18¢2 - 0 1
119i9.168 S3bt 1 6 1772 1572 324488-20569
L19%u4.7us 3132 1 6
119%Y.0uu. £1u0C 0 6

u S 15/2 1572 34872-22910

119e24095 L1400
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8K LINE CIST

WAVE NUMBER WILTH  INT CODE J=0  J-E ODD=EVEN LEVELS
119738.707 2¢13 i 5
119/7.0bu 2 1
11906747 us J 1 . .
11987.48C6 ) G 1 772 572 - 25918-13331
L1Y99i.9 t «0u u S 7 . 7 16601-26793
ldutd.08¢ 1 1 i
L2uiledou 1379 i 5 1372 1872 0t 30-18540

L2uiv.077 : 1 1
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Table II. The odd energy levels of BkI.

8K ODD LEVELS

WAVE NUMBER J WIOTH A 8 CUNFIGURATION DESIG.
“G.0Ud 1672 1150 19.74 35.42 SF9 752 uH

5416.690 11/2 823 5F3 752 - =F
5757i44) g/2 774 SFY 752 6F
65304720 1372 1424 5F9 752 oH
09535.130 1172 695 %F9 752 oH
1tbu54578 9/2 775 SF9 7S¢ oH
17182.482 1772 wut72 71.18 126.7 5F3 6U 7S 3H

17567.622 15/2 321¢ 57.71 123.2 5F9 60 7S O H
17777.808 1172 157 4.68 243.7 SF8 752 7P

17933.628 1372 1653 34.16 15646 SF8 7S2 7P

18717.833 1372 1475 30.66 202.4 5F9 bU 7S 5 H
1901 3.785 1172 849 2G.72 130.9 ,

149373.730 1972 4tb70 67.U8 226.1 5F9 bU 75 31
19943.688 1372 1688 34,95 184.6

20214434 15/2 -386 -6.67 113.5

2u878.620 1172 -1503 -34.9 225.8 SF9 bl 7S oH
21046.130 1772 3ge be4b 190.1 SFY o0 7S 81
221534905 772 -1y -~edY9 39.74

222364350 9s2 1178 33.57 =24.4b

2¢574.380 9/2 370 1095 03.6

22752.817 1972 2549 36.82 327.3

22771.688 9/2 988 28.1C =-23.14 GFB8 752 7P

23G672.u85% 1572 667 11.98 118, 5F3 60 75"

231854065 9/2 3233 92.73 60042

292264985 11/2 1400 33.41 L0. SF8 7S2 7P

23361.607 17/2 -619 -3.36 294.3 5F9 60 7S 51
24LJ5.295 11/2 560 13.59 66.67

24107.632 1572 141€ 25.546 12445 SF8 732 7P
2u287.530 1372 2886 58.99 31.25
24371.842 1372 468 9.83 8.7

24555,210 11/2 2403  57.44  58.9 : v
24052.4L5 13/2 1157  24.d7 164.4 5F8 60 7S 7P
24786.279 15/2 2118  38.45 309.5 S5F8 o0 7S 7P
256264957 5/2 =569 =28.5 1.7

251.3.260 17/2 7663  1G.38 195.6 SF3 &80 7S

25104.290 15/2 © 3198 S56.48 147.3 S5F8 60 7S 7P
25118.035 1172 1118 26.86 63,

25336.061 572 =772 =-38.06 -1.2

254304510 1372 3253 66.51 42.08 OSFs 60 7S 7P

25458.4045 11/2 126 Jeul 3.3 5F8 60U 75 7P
©25517.270. 372 -143 =-12.85 -40.35

2554 3.386 772 759 27419 7.33

2560W.750 1172 1637 39.36 1iuv.8 SF8 o 7S 7P

25757.8930 572 790 39.57 . -17.29

2u776.500 7/2 - 854 3u.82 3i.7



HAVE NUMBER

25907.978
259184800
25958.97b6
2eluwla245
262384G40

26416.4738
2e439.838

26530.332
265384465

26734.375

270c¢24050
279844213

27161.215

27352475
27550.280

27668.91%5
278744375
28223.288
28235.018
28313.825

28725.858
28800.3490
288354291
28350.606U
28907.705

29135.612
29227.335

29351.179-

2%40541C3
295u68.720

29625.565
29671.295
29683615

29739.236
29912.305

29945.300
3u113.730
Ju235.283
36410.000
3L567.275

3L857.098
31275.633
©31541.302
3248848540
33110.28¢C

J

1172

7/2
1372
972
1572

1372

1772
1172

972
15/7¢

1372
1772
1772
1372
1372

1372
1172
1772
1572
11/¢

1372
1772
1172
1372

9/2

972
1172
1172
1372
1372

1172
1372
1372

7/2
1372

1172
9/2
1372
372

1172

1172
1572
15/7¢
1772
1572

-34-

BK 00D LEVELS

WIOTH

1151
200
2870
380
%359

1799
4535
788
1792
1790

4672
-¢b
1232

18¢
2690
5592
313
3363

1893
24833

Ik
2u46¢
1632

1118
863
998

1316

200 ¢

1271
W4
183
415

1650

12U
110
602
400
2851

2555
253
343

6306
427¢€

A
27.33

54.59
12.00
77.98

36.88
7¢.23
19.14
5¢.73
32.11

Theul
=039
22417

3.96
Bleulb
83.8

5,30
8C.0

38.81
45,4

22.77
SLe39
29.73

32.24
21.

23.96
26,94
41.57

30.59
6.51
4el7

34,18

39.1¢
3.37
12.64

68.33

60.09
4,95
6.5%

166.5

76.89

B
107.1

3‘..32
29G.
26.

0l.7
157.8

98.7
258,

74.83

159. 4
51.98
31.4

69.
152.1

2l.34
156,
135.

643
273.1
75.9
70.2
‘020

51.79
llo.

“7.8

23.1
232.9

8u.23
J4.55
158.

1385.9

158.
37.56
127.3

10848

~38.5

242
205.1
254.4

242.9

CONFIGURATION

5F8 b0

5Fd o0

5F8 6U

5F3 7S
5F9 7S

7S

75

7S

8s
8s

DESIG.

7P

7P

7P

7P

< (g



<

00 wuoddq0 735 5
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BK 0DD LEVELS

WAVE NUMBER J - WIDTH A 8
332564452 15/2  SG77  91.21 267.6
34116.485 13/2 -2061 ~-41.82  88.11
36157.500 1372 1131 23.47 142.
34186.760 1372 824  17.16 12642
34785.550 15/2 2035  36.5 BLeS
34872.925 1572 780  14.33 195.4
39291.600 15/2 5712 132.4 136.6
394424180 '11/2  1Lui
39785.150 13/2 3463
y

CONFIGURATION
5F9 75 85
5F9 7S aé.
5Fy 75 85
569 75 8S

DESIG.
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Table III. The even energy levels of BkI.
- BK EVEN LEvVELS

HAVE NUﬂBEQ J WIOTH A 8 CONFIGURATION VESIG.

9141.115 1372 836 17.48 153, SF8 60 752 3G
9300.585 1172 785 19.21 132.7 SF8 60 752 36
1U5687.345 15/2 927 17.18 25447 SFy o0 752 36
107354955 9/2 683 21.30C 300, SF8 bu 7S¢ 36
13191.315 772 567 2G.61 33.33 SF8 w0 782 80
13439.485 9s2 585 16.66 =11.04 5FB 60 75¢
14763.315 1172 571 13.59 -3.46 SF8 6U 7S2
13931.400 572 49y 25.8¢ 76.67
14920.166 772 395
15290.142 1772 1138 18.73 421.3 5F4 oD 7S¢ 5H
15626.860 37¢ 360 29.3 -10.
15947.970 11/2 689 16.86 113.9 5F8 bD 7S2 C4F
1o038.0u0 1372 676 14.07 81.5 _
16009.840 -15/2 732 13.76 338.3 SFs oG 7S’ oH
164054840 - 1/2 3ce 7645 :
162764360 5/2 3us 13.56 =117.5
165414450 9/s2 543 15.36 =¢5.76
16913.770 15/2 3168 37.05 232. SFg 75 7P
174844350 372 TN 1.7 -82.93
175382.100 1372 131 3.28 220. SF8 60 7S¢ 3N
17559.150 11/2 664 1649 73.8
17605.980 17/2 - 5445 BH.uT 26.6 5F3 75 7P
18540.750 13/2  =37¢ -7.22 165.2 5F9 7S 7P
186244117 772 - 318 1C.23 =109,
18733.630 1172 55¢ 13.36 . 9.88
19170.210 15/2 -328 -5,18 331.3
19177.226 972 527 15,56 33.82
19148.1569 572 21 ¢ 9,82 =Thaell
19275.632 7/2 499 18.2 63,
19334.710 1372 =932 ~1G.44% 150.3 5Fy 7S 7P
19439.284 9/2 537 16.34 117.5
20569.745 15/2 976 18.12 335. SFg 7S 7P

21536.,436 1372 3596 73.72 123.2
218706.7JdU 11/2 2545 70.88 197.9
218364.093 - 15/2 41060 73.46 110.9

22015.941  11/2 506 12,41 933,24

222¢7 .6010 372 3174 91,497 218.4

2229842640 11/2 2103 64,6 63.5

2¢309.436° 1972 5405 77.82 436, SF9 75 7P
22362.830 1772 4154 66,29 221. 5F9 7S 7P
22516.876 9/2 763 21.48 1ueBu

226.2.640 1372 1539 33.3 24240 5SF8 60 7S2
22086.3520 9/2 2350 5f9 75 7P

22910.225 15/¢ 2160 38.89 155.W SF9 75 7P
23090.450 1372 2671 S4.643 =28.77 5SF9 75 7P
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BK . EVEN LEVILS

WAVE NUMBER J WIOTH A 8 CONFIGUKATION DESIG.
23329.100 11/2 340 - B.569 152, _
234464695 11/2 896 c1.88 139.5 5F9 7S 7P

234b08.810 13/2 1858 38.28 132.7 5F3 75 7P
24210.030 1372 3105 63.64 . 95,42 OSFY 7S 7P

24259.140 9/2 =86k ~24.59  17.41

245214690 15/2 5276  94.23  10.51 OSF9 7S 7P
24758.590 11/2 -811 -18.87 11t.1

25279.,060. 1172 -618 =141 15643

25493.793 13/2 852 17.89 18l.6 5F9 7S 7P
25705419y 1372 994 21..5 276. SF9 7S 7P
25814140 1172 -67  -1.069 128.3 569 7S 7P
2obuls7806 1372 -

2664545637 15/2 693 9.u8 135, 5FY 7S. 7P
267184477 15/2 1330 18.73 159.5 5F9 7S5 - 7P
209¢5.284 17/2  -B03 =12.¢3 327.4% S5F9 7S 7P
27558.5L0 1372 1292 27. 226.2

27761.250 1772 4239 6703 86.4

278u4a730 1572

279564300 13/2 G491 9174 36.2

29u38.930 15/2 3569 bhe.l7 214.8 5F9 75 7P

291724103 17/2 5012 80.12 357.7 5F3 75 7P
290404310 1572 20u0 :

29973.850 1372 3500

30e55.690 1172 . SF9 7S 7P
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Energy Research and Development Administration, nor any of
their employees, nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness
or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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