COMBI NATT ONS OF BOP MEASUREM ENT'S - C OMEBYS BEOP{(J 1) 96 ¢ 02
& PO1 9y EOP (UP1)96C 03

R, 8. Gross (Jel Propulgion laboratory, California Institute of
Techmoloqgy, Yasadena, CA 911098- 8099, USA; rsgllogos. jpl. nasa.gov)

A Kalman {ilter has been used Lo combine independent
measurements ol  the karth's oricentation taken by optical
astrometry and the space-geodetic technigues of 101K, SR, VIR,
and GPS. The approach taken is the same as that used in
generatlting proevious such combinations {(e.qg., Gross, "Combinations
of kFarth Orientation Mceasurcments: SPACEY4, COMB94, and POLEG4,
Journal of Geophysical Rescarch, in press, 1996) and will be only
briclly described here. Prior to incorporation of the oplical
astromncetric measurcments, thoe spacoe- geodetic mcecasuremonts woere
Tirst combined together, resullting in the combined EOP sories BOP
(Ur1) 96 ¢ 01 (also known as SPACEI9S), the description of which
can be found clsewhere in this voluwe. The incorporation of the
oplical astrometric measurcments was then done in two stages: (1)
the BIH optical astrometric scerices (14, BIN Annual Report for
1984, pp. D31-D63) was Tirst combined with SPACEYS Lo form COMRBOE,
and  (2) the International latitude Scrvice (11,8) optical
astryomelric serics (Yumi and Yokoyama, Results of the 11,8 in a
Homogencous Systeom, 1980) was combinced with COMBY9YS to form POLE9S.

Prior to forming COMB9%, the BIN astrometric series was first
corrcected Lo have the same bhias and rate as SPACHYS, the stateoed
measurcement. uncertainties of the BIHN series were adjustied by
applying a constant multiplicative scale factor that made the hBih
residual, when differcenced with SPACEYL, have a reduced chi- square
of one; and thosoe BIMN data points whose residual values weoerc
greater than three times thedir adjusted uncertaintics werco
deletoed. In addition, in order to correcct for systematic,
scasonally varying effects in optical astrometric measurcoments,
the annual term of the BIN serics was adjusted to be in agrceoment
with the annual term exhibited by SPACEY9L.  The corrections thus
detoermined and applied to the BIH serics prior to its combinatlion
with SPACEIL are shown in Tables 1 and 2, with the 1-sigma {ormal
uncertaintics in determining these bias, rate, and annual term
corrections being shown in parentheseos.

The result of combiniung the corrected BIH oplical astromoelric
EOP measuroments with SPACEIL ia designated EOP(JPL) 96 C 02 (also
known as COMBSL) , spans January 20, 1962 to rebruary 6, 1996 at 5H-
day intervals, and consists of values of PMX, PMY, UT1-UTC, their
T-aigma formal uncertaintices, and correlations.

The 11.S optical astrometric series was then combined with
COMBYSL 1o form POILEYSL after first: (1) correcting the 11,S serics
to have the same bias, rate, and annual term as COMBSL, (2)
applying a constant. multiplicative scale factor to the stated
measuroment uncertainties of the 118 series so that its resicdual,
when differenced with COMBY9YH, had a reduced chi-square of one, and
(3) deleting those data points whose residual values were greateor
than three times their adjusted uncertaintics (see Tables 1 and 2
Tor the values of the corrections applied to the 11,8 series).  The
resullt of combining the corrected 118 optical astrowelric EOP



measurocments with COMBYL 1s designated HOP(JPL) 96 C 03 (also
known as POLESLH) , spans January 20, 1900 to January 21, 1996 at
30.4375- day intervals, and consists of values of PMX and PMY,
their 1-sigma formal uncertaintics, and correlations.

ACKNOWILEDGMENTS. The work described in this paper was peoer{ormed
at  the Jdel Propulsion lLaboratory, California Institute of
Technology, under contract with the National Acronautics and Space
Administration.

TABL 1 1. ADJ US TMENTS 10 BI AS , RATHE , AN | ) UNCERTA1 NT'Y
DATA SR RB1AS RATE UNCERTAINTY
NAME (1nas) (mas/yr) SCALEFACT )}<
Hin PMX PMY Uil PMX PMY utTd PMX PMY vl
-2.193 0.598 -8.083 1,587 0.583 5.409 1.814 1.5%9% 1.860

(0.840) (0.721) (0.727) (0.482) (0.193) (0.315%)

1.5 PMX PMY U1 PMX PMY uitl YMX PMY ul
56.99(1 3.603 0.601 0.694 2.0001.%94 - - -
{(2.1778) (1.°/7 42) (0.444) (0.3%5)

Reference date for rate adjustment of BIN series is 1980.0
Reference date for rate adjustment of 118 series 1s 1970.0

TARBI R 2.0 AINJUSTMENT'S TO ANNUAT, THRM

DATA S COFFFICIENT OF COFFFICIENT OF
NAME SINK TERM (nas) COSINE 7 '} iRM(nas)

BN PMX PMY U] PMX PMY (VB
S5.955  6.688 5.274 - 2,953 10.2"/6  -0.911
(1.016  (0.690  (6."1'']) (1.069) (0.'/ 62) (0.828)

1S PMX PMY U] 1'MX PMY Ul
- 0.1/ $8.048 9.91% .30 .608 ---
(3.061 (2.44 | (3.065) (2.450)

Reference date for adjusstment of BIH seriecs is 1980.0
Reference date {for adjustment of 118 series is 1970.0




ECI

W

'

6

£

]

Technical description of

Techni gue:

Aualysis Center:

Software useod:

hatla

Celestial Reference

ao-

b

Terrestrial Reference Frawme:

i

b

d

')

span:

Nature:

Frawe :

ATTACHMENT 1

Comwbined

JP

solution Jpl

96 ¢ 02

Kalman Earth Orientation Filter (KEOF)

Jdan

62

Fel 96 at

Not Applicable

Definition of the orientation:

Relativity scaleo:

Velocity of light:

Goeogravitational constant:

Permwanent. tidal correction:

Definition of the origin:

Definition of the orientation:

Reference epoch:

Tectonic plate model :

Congtraint for time evolution:

Marth orientation:

a -
b

C

A priori precession modoel :

A priori nutation model:

FOP (JP1)

Short-period tidal variations in x,

Not. Applicable

96 C 02

Nol. applicable
Not Applicable

y, url:

T

- day intervals

When necessary, diurnal and somidiwrnal tidal variations
have been removed from the individual EOP series prior to
their combination into BOP(JPI1)

96 ¢
scomidiurnal tidal terms have not boen

02. Diurnal and

added back and arco

therefore not included in the values reported in BOP(JPL) 96 ¢ 02.

Eastimated Paramcteors:

-
bho-
I

d

Celestial Prawe:
Terrestrial Frame:
Farth Orientation:

Others:

PMX,

PMY,

udl-ure
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ATTACHMENT 2

Tochnical description
Techniques:

Analysis Center: JdPL

of

Combined

solution

JP1

96

¢ 03

Software used: Kalman Farth Orientation Filter (KEKOF)

Data span: Jan 1900 - Jan 1996 at 30.4375-day intervals
Celestial Reference Frawe: Not Applicable

@ - Nature:

b - Definition of the orientation:

Terrestrial Reference Frame: Not.

ad -

Relativity scale:

b - Velocity of light

Applicable

¢ - Geogravitational constant:

d - Permanent tidal correction:

¢ - Dhefinition of the origin:

I - Definition of the oricentation:

ag - Reference epoch:

h - Tectonic plate model :

i - Constraint for time evolution:

karth orientation: ROP (P} 96 C 03
a - A priori precession model: Not Applicable

h - A priori nutation model: Not. Applicable

¢ - Short-period tidal variations in x, y, Url:

Whon necessary, diurnal and
have been removed fromw the
thelr combination into REOP{1PL)
somidiurnal tidal terms have
therefore not

Fstimnated Parameters:

a - Ceoelestial Frawme:

bh - Terrestrial Frawmo:

¢ - Farth Orient at jon: PMX,
cl - Others:

scemidiurnal
individual

not boen

96 ¢ 03.

PMY

tidal variations
FOP series prior to
Diurnal
added hack
included in the values reported in ROP (JP1)

and
and

are
96 C 03.



JPL Kalman Earth Orientation Sezx

MaD PMX
(ay¢ See’)
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3“/°/19.00)) 0.0260918
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377719 000 0.0663757
371784000 0.0°/0247)1
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499/4.000 0,18,/9764
499”/9. 000 0.1739113
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jes: COMRYS

PMY ugl- ure
{ar1c sec) (sec)
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0.2789800 0.024%87%
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0.716140[, -0.02288'/1
0.20./8330 - 0.023811-/
0,1997512 -0.0221623
0.192 2108 -0.0712974
0,131 -/8?2 -0.18138"/'/
0.1225%893 -0.1906672
0.1139163 -0.20 ?20[{13
0.1078182 -0.215006'9

0.1028085 -0.22693'/1
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-0.2400-/31

0.0894828 -0,2510066
0.08%6560 -0. 2610844

0.0840-/86 -0.27299 /2
0.0811495 -0.2RB46489
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0.083’/ 932 -0,3100695
0.0855'/10 -0.3207630
0. 09098044-0.332%772
0.09'/ 1023 -0.3467114
0.10416S2 -0.3600913
0.1126021 -0.373 '/159
0.12232.32 -0.38492,'/6
0. 1327831 -0.3961898
0.14771%3 -(1.4092903

0,1625411 -0,4? 187'/")
0.1'/ 95989 -0.4354183

0.1935358
0.2052841

0.2232163
0.2373112
0.2553219
0.2730859
0.291020%
0{09-/567

0.55%34600
0.545%4739
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0.4593910
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S1G X
(arc sec)

0.009327"/
0.0084%09
0.0081%7¢
0.008166%
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0,00[13'/3"/
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0.0083443
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0.00'/ 9795
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0 00BOBY3
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0.0087093
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96 16:48:2)

SIG Y
(arc seoc)

0.0076541
0.0071398
(2.01) /069, /
0.0071648
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0.0073771
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0.00./2478
0 00-/(1883
O. Cuere9¢6
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0.006 (1'/9
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0.0069473
0.0071046
0.00/> 616
0.0074208
0.00745631]
G.0076620
0.007°/ 1(12
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0.00”/ 6506
0.0075501
0.0074659
0.00743%8
0.00’/ 4(873

SIGu

(ecc)

0,000913>
0.0008” )94
0.0008391
0.0009205
0.0009234
0.0009213
0.0009293
0.0009468
0.0009582
(1.0009 520
0.0009152
0.0008809
0.0008633
0.0008590
0.0008733
0 .000894’/
0,0009236
0.0009504
0.0009751
0.0010080
0.0010359
0.001045¢9
0.0010522
0. [)010626
0,0010562
[1.0010282
0,0009886
0.0009643
0.(1009-/°/0
0.0010124

2428 yecords not shown

0.0001927
0.0001725
0.0002092
0.0002289
0.00014¢62
0.000236%
0.0002443
0,0001331
¢.0001593
0.000255%4
0.00019S6
0,0001640
0.0002438
0.0002657
0,0002987
0.0001999
0.000? 162
0.0002418
0.0002456
0.0002544
0.0002769
0. 0001579
0,000219[>
0.0002823
0.000249¢
0.000196¢
0.00025>(
0.0002617
G.0002183
Q000189 &

0.000100%
0.0001(142
0.0001216
0.0001155
0.00008.{0
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O, C10LII20?
0.0000863
0.0000/ 1/
0,0001195
0.00010 /8
0.0000893
0.0001126
0.00017-/1
0.0001575
0.0001036
0,0001500
0.0001116
0.0001081
0.000131"/
0.0001262
0,000090'/
0. 000104G
0.00013RS
0.0001304
0.0000968
0.0001122
0.0001384
0.00011 &&
G.0003302

0.0000174
0.0000141
().0(100: 307
0.000022%
0.0000087
0,0000300
.0000213
0000121
.0000098
L0000152
0000133
.0000126
0000> 34
.0000190
.0000183
.0000158
.0000115
00 00182
.0000356
.0000219
.0000160
.0000228
0,0000344
0.0000169
0.0000156
0.0000142
0,(10(1(1-/43
0.0000345
0.0000226
0 0000.{59
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IERS Scries Designator:

COR XY COR XU COR YU

(0 0 -0.0075 0.0000 0.0000
0 0 0 -0.006? 0.0000 0.0000
0 0 o -0,0020 0.0000 0.0000
0 0 0 0.0014 0.0000 0.0000
0 0 0 0.0026 0.0000 0.0000
© 0 0 0,0023 0.0000 0.0000
0 0o 0O 0.0018 0.0000 0.0000
00 o0 0.0015 10,0000 0.0000
0 0 0 0.0009 0.0000 0.0000
o () © -0.0003 0.0000 O “0000
0 0 0 -0.0021 0,0000 0.0000
0 O o -0.0039 0.0000 0.0000
0 0 0 -0,0046 0.0000 o0.0000
0 o 0 -0.0039 0.0000 0.0000
o 0 0 -0.0025 0.0000 ©.0000
0 0 o -0.0030 0.0000 0.0000
0 0O o 0.0001 0.0000 0.0000
0 0 0 0.0011 0,000[! 0.0000
0 0 o 0.0021 0.0000 0.0000
(1 0 0 0,0026 0.0000 ©.0000
0 0 0 0.0025 0.0000 0.0000
0 0 0 ©.0018 ©.0000 0.0000
0 ¢c. o 0.0009 0,0000 0.0000
o 0 0 0.0007 0.0000 0.0000
0 0 0 0.0014 0,0000 0.0000
0 0 0 0.0021 0.0000 0.0000
0 0 0 0,0017 0.0000 0.0000
0 0 o -0.0002. 0.0000 0.0000
0 0 0 -0.0023 10,0000 0.0000
0 0 0 -0.0031 0.0000 0.0000
0 00.03%8 -0.31-/"/ -0,0821
0 0 0.0065 0. "/523 -0.10-/3

0 0 0,0031 -0,1517 0.046-/

0 0 0.0424 -0.0454 0.0038

0 0 0.04.79 -0.3276 0,0294

0 0 0.0444 -0.1008 0.01?8

0 0 0.0051 -0.00%% -().0159

0 0 .0 .0068 -0.035%%-0,0706

0 00.1303 -0.3388 3576

0 0 0.0"/08 -0,1648 0213

0 0 -0.0239 -0.1369 0928

0 0 00493 -0 4907 .1488

0
0 0 -0.0350 -0,0002 .000?

0 0 0.0155 0.0015
006 0,0010 -0.0457
0 -0,0095 -0.1604

0.

0.

-0.

0
0 0.0142 0.1039 0.0063

0
0.0031
0.0128
0. 0“/50
0 0 0.027/7 .0.0182 0.0075
0 0 -0,0662 -0.0%33 -0.0252,
0 0 0.0141 -0.0093 0.0031
0 0 0.0836 -0.0176  0.0019
0 0 0.05%20 -0.0007 -0.0058
o 0 0.0018 -0.1252 0.0285
00 0.0802 -0.0565 (©.0059
0 0 0.0533 -0,0066 0,0016
0 0 0.0218 -0,4421 0.1034
0 0 0.0140 -0.0364 0.0019
G 0 0.0097 -0.0030 -0, 0001
0 0-0.005% -(1.0864 0.0205%
0 0 0.0130 0.037] G 0086
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JP), Kadlman Earth Oricentation Series: POLESY 277-FFERB-96 19:26:03 JERS Series Designator: ROP(IPL) 96 C 03

W

B PMX MY SIG X $1G Y COR XY
(aircesec) {a1csec) farc scc) {arc scoc)
15039.67361111 ~0.0562610 00312/59 o 0 0 0,0151390 0.0161917 ( 000 -0.0011 0 0O 0 0 O
1210"/0 .11111111 -0.0546694 00011-/33 o 0 O 0.019(110"/ 0.0161397 0 0 0 O -0.0004 0 0 0 0 0
15100.54861111 -0.07/ 68818 - 0.019341-/ 0 0 0 0.019003% o0.0161362 O O O O -0,0003 0 O O O O
15130.98611111 -0.10-/4133 -0.030332"/ 0 0 O 0.01 90036 0.0161339 0 0 0 O -0.000? 0o 0 0 0 O
15161 ,4?7.761111 -0.1317073 -0.03 82264 0 O 0 0.01%00260 0.0161360 ¢ 0 0 O -0.0001 o ¢ 0 0 O
15191,86111111 -0,1458968 -0.0392436 0 0 O 0.019002% 0.0161393 0 0 0 0 -0.0002 0 0 0 0 0
15227 . 29861111 -0.1583460 002 78360 o 0 O 0.0190026 [10161: 94 O O O O 20,0003 0 0 0 0 O
15752° . /3611111 -0.1 /06°143 -0.0045202 0 0 ¢ 0.0190028 0.0161363 0 0 0 O -0,0003 0 0 0 0 O
15283.17361117 0.1 "/56(164 0.02F,2060 o O 0 0o 019002& 0,0161328 0 0 0 0 -0.0002. 00 0 0 O
15%313,61111111 -0.1685191 0.05 09427 o 0 0 0,0190026 0.0161319 0 0 0 O -0.0001 0 0 0 0 0
15344.04861111 -0,1489419 0063800/ o 0 0 0.0190025% 0.0161340 0 O © O -0.0001 0 O O O O
153"/ 4,48611111 -0.1206541 0.0(16’/ /67 o 0 O G.03180025 0.0161363 0 0 0 0 -0.0002 0 0 0 0 0
15404 92361111 -0.0924872 0.0/ 48852 o 0 ¢  0.019007'/ 0.0161363 0 0 O O -0.0002 O O O O O
15435.36111111 . 0.0659405 0.0813214 0 0 0 0,0190028 0.0161340 0 0 0 0 -0,0002 0 0 0 0 0
15465 .79861117 -0.040> 604 0.083603"/ 0oo0 0.01900>8 0.0161314 0 0O 0 O -0.0002 0 0 0 0 0
15496 .?3611111 -0.0133188 0.0629434 o 0 0 0.0190027 0.016130°'/ 0 0 0 0 -0.0001 0 0 0 0 0
15526.67361111 0.006166"/ 0,0190305 0 0 O 0.0190026 0.0161322 0 0 0 O -0.0001 0 0O 0 0 O
155457 .1111111] 0.0146531 -0.0330741 [o] 0 0 0.019002¢ 0.0161340 0 0 0 0 -0.0002 0 0 0 0 0
155R7.54861112 ~0.002511% 008265/5 O 0 0  (.01%0027 0.01613417 0 0 0 © 0,0002 0 0 0 0 O
15617.96611111 -0.0408801 -0.10 ”/0368 O O O 0. 019C1029  0.0161323 0 0 0 O© -0.0002 0 0 0 0 O
15648.42361111 -0.0864 /75 -0.1054685% O 0 0 (1.0] 90029 (1.0] 61303 0 0 0 O -0,0002 0 0O 0 0 O
156’/ 8,86111111 -0.13230?1 009030 /8 O 0 0 0,0190078 0.0161298 0 0 0 0 -0,0001 0 0 0 0 0
15709.29861111 -0.1"/ 34s41 -0.0615'/'/9 0 0 0 0 .0150028 0.0161310 0 o () O -0.0001 0 0O 0O 0 O
15739.73611111 -0.19920-/5 0.010-/72'/'/ o ( o 0,019002%$3 0,016132'3 0 0 0 0 -0.0002 0 0 0 0 O
157/70,1°/361111 -0.2007125 0.05984'/4 (o] 0 O 0.019(1029 0.0161324 0 4] 0 0 -0.0002 0 0 0 0 0
15800.61111111 -0.1-/81004 01334651 0 0 O 0.019(1030 0.0161311 0 0 0 O 0,0002 0 0 0 0 O
35831.04861111 -0.1315-72"/ 01966364 0 0 0 0,0190030 0.0161296 0 0 0 0 -0.0002 0 0 0O 0 O
15861.48611111 -0.06 2?4113 0.2320227 o ¢l o  ©0.01%0030 0.0161292 0 © 0 © -0,0001 0 0O 0O 0 O
15891 ,92361111 0.01475'/6 0224804> 0 0 0 (),(1190030 0.0161301 0 0 ( 1 0 -0.0001 0 0 O 0 O
15922.36111111 0,0-/82481 01724940 0 0 0 0.0190030 0.0161311 0 0 0 © -(1.0002 0 0 0 0 O
1093 records not shown
49220.98611111 -0.10184-/7"/ 0.2934275 0 0 0 0.0001490 0.0001289 0 0 0 0 0.0/ "/ 0 0 0 0 cl
49251.4723€61111 -0.09’) 0140 0.35197'/0 0 0 0 0.0001368 0.0001266 0 0 0 0 0007"/9 0 0 0 0 O
49281.86111111 -0.0-/93339 0.4061288 0 0 0 0.0001396 0.0001279 0 0 0 O 0.0252 0 0 0 0 O
49312 .29861111 -0.0448154 0.4440158 0 0 O 0,0001915 0,0001820 0 0 0 O 0.0209 0 0 O 0 O
49342 . "/3611111 -0.0080612 0.4720107/ 0 0 0 0.0001136 0.000090"/ O 0 0 0 0 .021-/ 0 0 0 0 0
49.{ '/3.1-/361111 0.0578977 (047 6584"/ 0 0 0  0.0000657 0.0000583 0 0 0 0 -0.1?46 0 0 0 0 0
49403 .6]1] 131] 0,12'/ /346 0.449'/ 132 0 0 ©  0.0001403 0.0001304 0 0 0 O 0.6294 0 0 O O O
49434,04863131 0.164'1700 040729 "/9 6 0 0O 0,0001303 0. 000113-/ 0 0 0 © -0.0500 0 0 0O 0 0
49464 .486] 1111 0 .1835599 0.3529699 o] 0 0 0,0001438 0.0001786 0 0 0 0 -0.0035 0 0 0 g Q
49494.97361113 0.1854403 0.2878727 0 o O  0.0001686 0.000138&2 0 0 0 0 -0.0383 0 0 0 0 O
49525%.36111111 0.1510068 0.2263313 © 0 0  0.0001278  0.00010°/2 0 O 0 0 0.0341 0 0 0 0 O
495455 . "/9861111 0.096'/ 259 0.1804723 o 0 0  0.000128%  0.00010-/1 0 0 0 O 000/ 0 0 0 0 O
495B86.23611111 0.035-/692 0.16"/ 8402 0 0 0 0,0001459 0.0001291 0 0 0 O 0,0063 0 0 0 0 0O
49616.67361111 -0.0401280 0.1859314 0 (1o 0.0001093 0.0000920 0 0 0 0 -0.0009 0 0 0O 0 O
4964’/ ,11111111 -0.11 2?2276 G.23723R4 0 [Q o 0.000248) 0. DOO20%7 o 0 0 o 0.098% o 0 4] [¢] 4]
49677 . 54861117 -0.1530960 0.3094 569 0 ¢ O 0.0001367 0.0001181 0 0O 0 O 0.0219 0 O O 0 O
49'0'/ .98(811111 0.1585281 0.388 "/'/63 0 0 O 0.0001231 0.00010°/79 & O 0 0 0,0041 ¢ O 0 0 @
4973842361111 -0.1249516 0.463 "/™49 O O 0 0.000156S  0.0003419 0 0 0 0 0.013¢. 0 0 0 (10
49°/68.86113]11 -0.0825006 0.51810"/"/ o 0 O 0.0001726 0.0001062 0 0 0 0 0.1159 0 0O 0 0 O
49799 .29661111 -0.0015600 0.551243) o 0 0  0.0002239  ©.000128 (I 0 0 O 0.0346 0 0 0 0 O
49829 /3611111 0,1005379 0.5534136 0 0 C 0001 "/'/5 0.0001020 0 © ¢ O o.00v9¢ 0o 0 0 0 O
49860.,173611313 0.2017297 0.5049195 0 ¢ O ?1.(1002;'/0 (.00 )118] o 0 0 O 0.083 0 0 0 0 O
49890 63111111 0.2715336 0.4341564 0 O 0 0.000263¢ 0.0003253 0 0O 0 O 0.0265 0 0 0 0 ©
49921.04861111 0.2866565 0.29805'/9 o 0 0  0.000203% 0.000125% o 0 O ¢ 0.0°/02 0 0 0 0 0
499531 48611111 0.2460521 0.1896451 0 0 O  6.0001 "/98 0.0000975 O C 1 O O 0.0863 0 0 0O 0 O
49981 92361111 0.1652610 011/ 2331 O © ¢ 0.000)%80 0.0000836 0 0O 0O O -0.1010 0 0O 0 0 O
50012.36111111 0 “0606274 0.0843480 ¢ 0 0o 0002145  0.0000949 © o 0 o0 0.0522 0 @ (() |l oo
50042.7966111) -0.0529464 0 0958869 0 0 ¢ O CO02)72  0.0000%8? (1 0 0 O 0.0233 0 0 00
50073.23611111 -0.1573096 01600/ 15 0o (L o 0 0002617 o.cwcloecls (0 o O 00668 () 0 0 0 O
50103 67.{ (,1111 0.20-/8381 0.2541-727/ 0 0 0  0.000259] 0.0001120 G o o (1 6.0157 0 0 0 0 O
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