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Electromagnetic Analysis of Circular Taper Waveguide
Using Finite Element Method

Takaomi OHNISHI, Toshikazu KUROSHIMA and Ichiro SUGIOKA

Abstract

The taper waveguide is useful to make short the length of matching device between different characteristic impe-
dances. The taper profile may produce the propagation mode transformation. So, it is remarkable to design the pro-
file of taper waveguide. For multi-mode analysis, the method based on transmission line model is not so applicable.

In this paper, we discuss the technique of multi-mode analysis of circular taper waveguide using finite element
method (FEM) first. Next, the results of analysis by the program we developed may be shown.

As the result, using axis-symmetric triangular ring elements shows a peak of the absolute value of complex mode
amplitude of transverse magnetic field in a taper waveguide. That mode cannot propagate through the uniform wave-

guide with same cross section. This show the affection by the taper shape of waveguide.
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Permeability of Hydrogen and Ion Emission Current
Characteristics of Palladium Needles

Tsutomu TERAOKA, Hideaki NAKANE and Hiroshi ADACHI

Abstract

A new type of proton ion source which has a palladium needle is proposed. Palladium has the highest per-
meability of hydrogen among metals. The permeability increases with temperature and the hydrogen pressure. The
hydrogen permeated through the palladium needle is utilized for the raw material of the ionization.

This system is basically the same structure as the field ion microscopy (FIM) . The palladium needle, which
is processed to be a sharp needle by means of electrolytic erosion, is welded to a stainless tube. Hydrogen molecules
permeated through the palladium needle are expected to become protons due to high electric field at the apex.

The hydrogen permeability was measured as a function of temperature, for the hydrogen pressures of 1.5 to
3 atm, estimated at the inlet stage of the stainless tube. The permeability has a tendency to increase with the
temperature and was measured to be 2.0X 107 Torr+1/sec at 600°C and 1.5atm. This value of the hydrogen per-
meability should be sufficient for the proposing ion source.

Tentative experimental results of ionization obtained for the palladium needle will be given.
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Development of Real-Time Geophysical Prospecting
Equipment for the Frozen Ground
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Abstract

We tried to use four geophysical prospecting methods (electrical resistivity prospecting method, radar prospecting
method, microtremore and elastic wave exploration) for measurements of frozen soils. The result of the survey was
that we picked out the electrical resistivity prospecting method better than the other one. Electrical resistivity of

frozen soils is inverse proportion to deteriorate of those temperature.
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0°°C % BE V2R AT 4 LS IR 355 < 2 209 0 ¢, BEIE I, P B o
BORBELYLE L, BRI VEVILEN#EE R L, RETBo BT 0 CU LR+ o
T, BB E RO Z R T Mo 2L #BEMITIRT L, M-3712% 5,

B, ITNITOWLEEKFLERBY COMERLERE ¥ 4 75T L, WhmERHZ &2
L TBESTZ DT xS 22919,

ORI A IR X D bIEVIE, K54 T2 5 2 Ehsu,
OHiREFSHERRE L IZERMLILIVEZNRIVBEVIEE, Q¥4 I b ENEV,
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OFBHmEL D bHLBORBELFHCGE, HY A TI2hb LhE0,
OAZA T, RELL3 r EFRTEIE SN2 - 72,

W R (B B Gt HL . ELUE
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Bt | ketE EXC N K8 s
1
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(H : @HIEHT. M : thihiH, L (RHIEH)

B—37 it - Ruid - pfgRE L RSB R O 8 1 750 ORIME

R—2 R

H5E - BMA ['91/ 1191/ 2|'91/12 | ' 92/2a | ' 92/2a | '92/3a | ' 92/3b | ' 93/3a | ' 93/3b

BAEERE (m) 0.364 | 0.593 | 0.122| 0.669 | 0.666| 0.626 | 0.626| 0.632 | 0.632

RUAREREE (m) 0.105 | 0.110 | ——==-- | —=--—-

Y -I4LiE (m) 0.603 | 0.867 | ----—-| ---—- 0.658 | 1.021 | 1.087 | 1.000 | 0.909

FRATEREE (m) 0.421 | 0.569 | 0.176 | 0.658 | 0.688 | 0.652 | 0.687 | 0.641 | 0.592

Wiks 4~ K K il Q K K K K K

7.1.2 MEZ@E (BERRE)

C DN, R OBEOWERMEEZ RO LD TIE R, WESN P — a MoK & s
EEFO BN R O MBI BIR 2 S HIER (B 2k, W@ evrH0tBoEEr kw25
ETHBY, R 2 ITRRW BB R 2R o S OHES, MEBLUSO LRI b EHT
M, ART -V EEMT B LI L > THEIPOLLEDNH DY, T 3EET TOMIFLE
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Bem o CHR A OB 24T - 7245 R IR — 2IRTREDOBRAE 5 72,
7.2 L—4%
7.2.1 7A7 71 IVEE

30 & M—31Dekik%E T v € a— & M LR 0 ~20m K 05 R % [ —3812R"§, M-
BOBFEOMER, S, BhEHENKE (a), HPEEE (d), b (1), BPREE (r2) &,
R ETRE 8 nsec fF¥F, 16nsec 3%, 24nsec 1L, 40~60nsec IZFNFNFEDO SN 5, 24nsec Hi
BoOMBRYH (1) &, WHERIC-BRIGER L TWb, L£F0#E,S, ZhEHEE (),
W E RN (Q), HhREE (1), #h AT (r2) 3, RKEHREREIL.6nsec {1, 10nsec 4k,
18nsec 3, 35~60nsec I2FNZFNFBHLNE, EF L FEHE18nsec BiE OB EE (r1) X
BRI B IER L T b,

—7, BEFIZEOONL D 5 LB HIHR 7 ~ 8 miZ & SN IF 18~ 35nsec 2R T,
COLERS (—310HE) iE, 19904 D FITMHT .6 mFHE DO HHIZHE L 2 EE10m, £
£100em® VP = v CEO RS LM S %, Zox >y ¥E R, RSHH2KETHHICHEMT
20 FHEAHESS50emic 25 L) ISRE SN2, HIEHOFEES, 34.8m% O THAE - R
FETH T ORI D D hiE & 0% F UG O USRI X 0 H v SUGHRR T S B R 003 4 o e SOSHIR AT AT
T hH, LaL, TRICHLST AR EE (1) 358, BFEO (1) 3 d 5 K5
EOHFIEL W LD FET D, £oT, 22TRENHZTEL - o+ To Gk
LALBNTVARWVWEEZL, TORIZEAL TR, EFOMPREE (r1) KUEFO M b REHE
(r1) AFE—1050mBlEDO EDBIHIET 22 OMED H0 TAROMETIE, HIiEICTE
trofze AR, EICHERESIRVIBEICCOMEER T ALEND D,

Lo L, MhmgEd (d) ROHSPREE 1) 7B R, BFL0LF0 N1
{lroTwh, ZThid, TodFICL ) RBITOWESELL, HIEOEBBEEE»E & -
e s NG, T, WPREE (2) ORRBEEFE LML TR (KB oHEHKEo T,
e A RS O R s & LaE, P RO (r2) ORI ATIZIEE L ks 2
5, toHEBICLXAWMEOEIIZIORGHETEL TRV EHBTE S,
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B—38 WEicLs IOy 74 VEREOFR

7.2.2 TARTTIVBE
HM—5(2)D@D10~8 m & 18~16mMHTIT» - EFE, LFOWEEEISLEH L -&EF
DEMIRICIERE v K — 312, EEMHE L -39, K—4012mR T,

R—3 FWRO BRI EIERE

# OE K M 1990 8H 1991 18

#MoE B 10m 18n | FH 10m 18n | ¥¥
% i B 7.8 6.4 7.1 10.7 10.9 10.8
)) e B (rl) 6.2 6.0 6.1 9.1 10.5 9.8
% i R B3 (r2) 5.8 5.8 5.8 6.5 6.6 6.8

KPOBED RN : cn/nsec
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7.3 WMERE
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HEH U 7N A LB ELEARRES O B SIS

51
1990 - 1991 1991 - 1992 1992 - 1993

2 (CC) b (hr Ly)FE35 (cm 2 CC)HEa (hr) HET (Ly) JEES (om, 2 CC)Hb (hr, ci,
11/16f 2.6 5.5] 67.0 0] 11/16) 0.8 8.7 225.0 0] 11/16) 3.5 6.8 235.0 0
11/17 4.5 8.7 910 0] 1117 0.7 2.9] 153.0 0] p1AA7 1.9 5.0 190.0 0
n1/14 -0.1 2.0 410 0] f11/18 2.1 8.4( 198.0 0] 11/14 1.6 6.3 221.0 0
/19 3.2 1.6 37.0 0] 11/19 0.5 3.2 112.0 0| p119 -0.7 3.8] 153.0 0
11/200 4.8 0 1.0 0] n1/200 4.7 6.6 177.0 0] 11/200 3.4 1.0 105.0 0
11/21 1.8 6.8 76.0 0] n1/21 2.4 8.3 | 208.0 0] f11/21] -0.5 4.8] 183.0 0
11/22, 1.5 5.8 69.0 0] 0122 2.0 3.4 158.0 0] 11/220 -0.3 5.6 210.0 0
11/23 2.0 .51 80.0 0] 01/23 4.1 5.0 153.0 0] 1123 4.1 1.9] 110.0 0
11/24 3.0 7.6] 74.0 0] 11/24 -0.6 46| 167.0 0] 11/24 4.1 7.0 195.0 0
11/25 3.9 2.0 34.0 0] 1/25 -2.5 6.6 179.0 0] 11/25 4.2 6.4 185.0 0
11/26) 4.6 0 0 0] 17260 2.7 8.3 186.0 0| n1/26f -0.8 6.3 197.0] 21.0
11/271 6.5 8.0[ 710 0] 11/271 L5 5.9] 158.0 0] 11/27 -5.6 7.5] 228.0] 15.0
n1/28 2.5 0] 14.0 0] 11/28 5.1 6.5] 151.0 0] n1/28 -4.1 7.3] 1240 13.0
n1/29 -0.4 6.2 64.0 0] 01/29 4.3 1.1] 88.0 0] 01/29 2.4 2.4 . 9.0
11/300 0.1 0.7] 12.0 0} f11/30, 3.7 0] 36.0 0] f1/300 1.3 8.1] 212.0 1.0
12/01 6.7 0 0 0] n2/01 2.9 5.9] 139.0 0] n2/01] -2.6 0 . 0
12/02f 6.6 2.9] 330 0} n2/02 0.8 5.8 158.0 0] p2/02f 1.6 6.9 200.0 0
n2/03 2.3 4.9] 450 0] {12/03 0 0.4] 76.0 0| 12/03 0.5 7.4 210.0 0
n2/04 2.4 8.3 7.0 0] n2/04 1.0 7.91 174.0 0| 12/04 -2.5 7.3] 198.0 0
n2/05 3.3 8.4 710 0] n2/05 0.2 7.9] 162.0 0] f12/05 -3.9 6.5 191.0 0
n2/06f 2.7 8.0 66.0 0] n2/06 -0.3 5.0 139.0 0| 12/06 -5.6 4.8 153.0 0
12/07 5.6 3.5] 310 0| 12/07 -10 6.4 165.0 0| n2/07 -1.2 0.3 . 0
n2/08 3.7 7.2] 51.0 0] 12/08 -4.2 3.1] 110.0 0] 12/08 3.1 0] 43.0 0
n2/09 2.5 7.3] 60.0 0] 12/08 -7.0 7.6 | 162.0 0] 12/09 4.2 5.1 158.0 0
n2/100 0.2 0 0 0] 127100 -5.3 7.7] 158.0 0] fp2/100 1.2 0 . 0
n2/11 -3.0 6.0] 66.0 5.0 f2/11] -6.0 0.2 69.0 0] p2/1y 2.1 0.7 . 10.0
12/12] -2.3 5.4] 62.0 3.0 02/120 -6.9 6.3] 146.0| 10.0§ f2/12 -2.1 7.2 176.0 2.0
12/13 -2.7 8.3 69.0 0] 2713 -10.1 8.0 167.0| 10.0| p2/13 -1.7 7.2 ] 195.0 2.0
12/14 -3.5 2.7 28.0 0] f2/14 -10.7 7.9 162.0| 10.0| p2/14 -19 4.1] 169.0| 21.0
12/15 -2.4 6.7] 50.0 0] f12/15 -8.5 7.7] 158.0( 10.0f fn2/15 -9.3 5.0 169.0] 18.0
12/16) -5.1 7.3] 65.0 0| 12/16] -6.8 1.9] 100.0| 10.0| p2/16 -10.1 43| 183.0] 16.0
12/17 -5.3 7.9] 65.0 0] 1217 0.3 1.1] 17.0 0] 12/17 -10.7 7.8 214.0] 15.0
12/18 -5.1 3.2 280 0] 12/19 1.1 491 129.0 0] 12/18 -11.9 6.4 191.0] 15.0
12/19 -4.1 8.2| 68.0 0] f2/19 -3.5 5.3 | 155.0 0] p2/19 -7.9 6.0 205.0] 14.0
12/200 -5.1 7.8] 68.0 0 f27200 -2.9 7.7] 162.0 0] 12/200 -4.6 0 . 14.0
n2/21 -2.8 0 5.0 0] n272y -7 7.6 | 158.0 0] n2/21 -8.1 491 170.0 | 22.0
n2/22, 1.6 0] 110 5.0 f2/22f -2.7 8.0 162.0 0] 12/22] -5.3 0 X 23.0
n2/23 1.9 40| 52.0 0] f12/23 -4.4 0] 650 0] f12/23 -6.0 6.9] 208.0| 33.0
n2/24 -1.5 6.3] 55.0 0] n2/24 1.4 3.1] 98.0 0| 12/24 -5.5 4.3] 157.0] 28.0
n2/25 -1.3 7.1] 59.0 0] 12725 -4.5 7.7] 158.0 0] p2/25 -3.7 7.9] 199.0] 26.0
12/26) -1.4 2.6 26.0 0] 12/26) -8.1 7.8] 158.0 0| n2/26) -7.3 8.0 202.0| 26.0
12/27 -0.2 0] 11.0| 24.0| n2/27 -6.7 7.71 1510 0] 12/27 -8.0 7.5] 195.0] 24.0
12/28 -3.7 6.4] 70.0| 20.0| n2/28 -4.3 0] 380 0] n2/28 -7.5 8.0] 2140 24.0
12/29 -12.3 8.2 79.0| 20.0| p2/29 -0.8 0] 9.0 45.0} f2/29 -13.1 0.8] 148.0| 22.0
12/30] -6.3 8.0/ 76.0] 16.0| 12/300 -7.6 4.5 158.0 | 38.0| 112/30] -13.4 7.3] 217.0] 22.0
n2/31 -8.4 7.6 63.0] 16.0| 12/31] -6.1 8.0 186.0 [ 38.0| 12/31 -8.3 7.41 196.0 | 22.0
p1/0y -6.7 1.7] 42.0] 16.0| p1/01 -16.0 5.8] 162.0 | 33.0| p1/0y -7.8 7.9] 205.0| 21.0
01,020 0.7 0] 15.0| 17.0§ p1/02 -17.4 7.2 167.0| 32.0] DP1/02 -12.1 2.0] 156.0 | 21.0
01/02f -4.6 6.0 58.0| 11.0) p1/02 -15.8 7.1] 165.0| 31.0| p1/02f -6.2 2.9 122.0] 21.0
p1/04 -4.9 6.1 680 11.0| p1/04 -12.9 6.2] 160.0| 30.0| p1/04 -7.0 7.8] 198.0| 21.0
01/05 -10.4 8.4/ 8.0 11.0| p1/05 -8.8 6.6 172.0| 28.0f p1/05 -9.1 3.8] 160.0 | 21.0
01/06] -11.2 8.3] 81.0| 10.0| pi/o6 -9.7 3.7] 143.0| 25.0 p1/06 -10.1 8.0] 210.0] 21.0
01/07, -4.0 7.1] 70.0] 10.0| p1/07 -13.3 0[] 115.0] 25.0| p1/07 -8.1 5.3 196.0] 21.0
01/08 0.6 52| 63.0] 10.0] p1/08 -3.8 7.1] 179.0] 27.0] p1/0g -3.3 491 167.0] 21.0
p1/09 -2.6 5.2] 610 9.0 p1/09 -13.3 1.7] 127.0] 25.0| p1/09 -5.6 6.0 201.0] 210
p1/10f 1.2 8.2| 172.0 9.0 p1/10] -8.8 7.9] 179.0| 24.0| p1/10, -6.7 0] 111.0] 22.0
p1/11] 0.3 6.7 74.0 9.0 p1/11 -7.3 7.9 184.0| 24.0| p1/11 -12.9 7.9] 2310 22.0
p1/12, -1.2 0.3 40.0 9.0 p1/12 -11.1 3.6 1310 23.0 p1/12 -14.1 7.8] 236.0f 22.0
p1/13 0 44| 58.0 9.0 p1/13 -2.0 6.2] 170.0| 22.0| p1/13 -11.2 7.6] 210.0] 22.0
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01/14 0.2 0.1] 37.0) 10.0| p1/14 -8.0 0 112.0| 28.0] p1/14 4.3 184.0| 22.0
p1/15 -1.1 1.8 44.0] 10.0]| p1/15 -15.4 7.1] 1840 280 p1/15 5.6 1840 22.0
D1/16 -3.1 5.3| 66.0] 15.0]| p1/16 -10.8 8.0| 184.0] 28.0| p1/1§ . 0.9] 365.0] 22.0
01/17, -7.2 3.5| 56.0] 15.0| p1/17 -5.2 0] 53.0] 280 p1/17 -2.9 0] 77.0] 32.0
01/18 -0.5 0 1.0 93.0] p1/18§ 0.4 3.7] 158.0| 52.0| p1/1§ -1.2 0] 940] 37.0
P1/19 -10.9 8.6 96.0| 93.0] p1/19 -6.0 2.0 167.0] 47.0 p1/1y -0.6 0| 46.0] 38.0
p1/200 -7.1 7.0 77.0] 90.0| p1/20 -12.4 8.2| 203.0| 47.0| p1/20, -9.7 4.0 208.0| 63.0
p1/21] -5.1 8.2 84.0| 90.0] p1/2] -8.4 7.9] 203.0| 47.0] p1/21 -9.2 7.7] 261.0] 62.0
01/22 -11.3 84| 96.0| 83.0| p1/22 -3.6 3.2| 186.0| 47.0| p1/22] -15.2 6.5) 256.0| 60.0
p1/23 -17.1 85| 101.0| 820 p1/23 -11.2 8.0| 194.0] 46.0| p1/23 -16.8 8.2 252.0| ©60.0
p1/24 -9.3 6.8] 81.0] 820 p1/24 -13.9 7.1] 215.0| 46.0 p1/24 -6.3 0] 161.0| 57.0
D1/25 -5.4 0| 140 80.0| p1/25 -16.5 8.0] 213.0| 46.0] p1/25 -2.9 0| 106.0| 56.0
01/26) 1.7 1.0| 44.0] 90.0| p1/26] -12.0 8.0| 213.0| 450 p1/26) -2.8 1.4] 177.0] 57.0
01/27 -3.3 5.2| 79.0] 92.0| p1/27 -10.4 1.3] 119.0] 45.0| p1/27, -0.4 0 58.0| 640
01/28 -8.0 8.7] 102.0| 78.0| p1/28 -4.2 8.2 228.0| 40.0| p1/28 1.5 0 58.0] 580
01/29 -7.0 8.1 980 76.0] p1/29 -6.0 8.4| 220.0| 38.0| p1/29 2.7 5.1] 258.0| 55.0
01/30 -13.1 8.7] 108.0( 76.0] pi/30 -13.1 85| 227.0] 36.0| p1/30, -0.3 8.5] 279.0] 48.0
D1/31] -13.1 8.1 . 74.0 | Dp1/31] -11.8 8.2| 182.0| 37.0) p1/31] -1.4 7.6 256.0| 46.0
p2/01 -11.4 6.9 73.0| D2/01 -6.2 0] 112.0] 50.0 p2/01 -6.4 0] 143.0| 46.0
2/02 -9.1 3.4 70.0 | p2/02] -9.9 8.6 251.0| 47.0| p2/02 -4.7 6.9 308.0| 48.0
02/03 -9.0 8.5 70.0 ] Dp2/03 -9.5 2.4 136.0| 450 p2/03 -5.7 6.8 288.0| 48.0
p2/04 -7.1 6.8 69.0 | p2/04 -6.7 4.8 217.0| 40.0| p2/04 -3.6 6.0 263.0] 47.0
2/05 -9.4 7.8 68.0 | P2/05 -17.8 8.5| 239.0| 38.0| p2/05 -8.1 7.3] 303.0| 46.0
02/06 -10.4 5.1 68.0 | p2/06] -14.7 8.0| 237.0] 36.0| p2/06 -0.7 0.9] 133.0| 46.0
02/07 . 7.9 66.0 | p2/07 -5.8 2.7) 141.0| 38.0] p2/07 -3.7 0] 63.0] 46.0
02/08 4.8 66.0 | p2/08 -6.5 7.7] 253.0| 38.0| p2/08 -6.8 3.9] 181.0] 53.0
02/09 9.1 65.0 | D2/09 -13.0 9.0| 272.0| 38.0 p2/09 -13.9 8.6 336.0| 54.0
02/10 6.9 65.0 | p2/10] -9.9 3.4) 170.0| 38.0| p2/100 -7.1 8.7) 344.0| 540
02/11 1.0 65.0 | p2/11] -6.8 8.3 268.0| 39.0] p2/11] -4.9 6.7] 312.0| 53.0
02/12 8.5 65.0 | P2/12] -9.4 7.1] 253.0 39.0f D2/12f -3.6 6.1] 296.0 | 52.0
02/13 8.3 65.0 | p2/13 -7.5 7.6 263.0| 38.0| p2/13 -8.6 7.5] 301.0] 51.0
02/14 9.0 61.0 | p2/14 -11.2 9.1] 277.0| 38.0| p2/14 -7.7 6.7] 319.0| 50.0
02/15 1.7 61.0| p2/15 -7.6 8.4 272.0| 38.0| p2/15 -6.2 3.8] 248.0] 50.0
D2/16 0 88.0 | D2/16] 0 2.4] 162.0| 39.0| p2/16 -5.1 8.9| 348.0| 520
02/117 0.1 78.0 | D2/17 -3.9 9.1| 287.0| 34.0| Dp2/17 -10.1 0] 167.0] 54.0
02/18 9.4 79.0 | Dp2/18 -6.3 8.3] 282.0| 33.0| pz2/1§ -5.8 1.3] 231.0| 580
02/19 7.9 78.0 | p2/19 -5.8 8.0 287.0] 39.0| p2/19 -5.8 5.2| 286.0] 62.0
02/20 9.6 75.0 | Dp2/200 -12.2 9.0 315.0] 36.0| Dp2/20] -6.8 8.8| 422.0| 62.0
02/21 0 77.0 | p2/21 -12.9 9.2| 301.0] 36.0| p2/21] -8.7 7.1) 3740 60.0
02/22 8.2 85.0 | D2/22 -11.2 8.6 313.0| 350 p2/22f -4.2 0.4 150.0 | 58.0
02/23 0 80.0 | D2/23 -4.6 8.5| 327.0| 34.0] p2/23 -3.9 0] 201.0| 63.0
02/24 6.7 80.0 | D2/24 -4.3 4.0) 241.0| 33.0| p2/24 -5.5 5.0 3340 62.0
p2/25] 9.4 78.0 | p2/25 -5.0 8.3 303.0| 32.0 p2/25 -5.6 9.5] 4140] 580
02/26) 9.5 77.0 | P2/26) -2.9 9.5] 337.0 32.0| p2/26] -7.1 8.9| 421.0| 56.0
D2/27 9.2 76.0 | p2/27] -5.5 2.9] 337.0| 32.0| p2/27 -6.1 6.7] 372.0| 56.0
D2/28 0 75.0 | Dp2/28 -8.3 85| 327.0| 31.0| Dp2/2§ -3.4 0.2] 246.0| 55.0

D2/29 -2.2 8.0| 283.0| 31.0

3/01 -3.0 9.9 76.0 | p3/01 -0.9 8.9| 3440 27.0§ p3/01) 0.1 2.9] 255.0| 67.0
03/02 -9.1 9.8 73.0| D3/02 -2.5 9.1] 358.0| 25.0 p3/02 -1.5 7.2] 362.0] 60.0
3/03 -6.5 8.7 72.0 | D3/03 -4.1 9.8| 368.0] 25.0| p3/03 -3.5 53] 348.0| 57.0
03/04 -1.4| 10.1 70.0 | p3/04 -3.3 9.7| 368.0] 25.0| p3/04 -3.9 9.5] 459.0| 56.0
03/05 3.6 10.3 67.0 | D3/05 -5.0 3.11 277.0 24.0] D3/05 -5.2 3.0 303.0] 55.0
3/06 -1.7 5.5 64.0 | p3/06 -4.9 0] 151.0] 30.0| D3/06] 0.5 9.0] 429.0] 60.0
p3/07 -0.9] 10.1 65.0 | p3/07 -5.8] 10.0] 404.0| 33.0] p3/07 -1.1 6.6 414.0| 55.0
03/08 -3.8 9.9 63.0 | p3/08 -5.6 8.7] 363.0| 36.0| p3/08 -3.6| 10.6] 492.0| 50.0
03/09 -4.9 0 65.0 | p3/09 -3.2 50| 301.0] 33.0| p3/09 -7.1| 10.6] 506.0 | 52.0
03/10, -4.8 9.6 65.0 | P3/10] -4.3 3.9| 265.0| 30.0( p3/10p -5.5 6.9 414.0] 51.0
03/11] -5.0[ 10.3 74.0 | p3/1Y -1.8 8.2] 337.0| 28.0 p3/1y -0.3 3.71 329.0] 51.0
D3/12] -4.6 8.9 65.0 | p3/12 -1.1 9.2 377.0| 24.0| p3/120 -0.4| 10.2| 480.0| 50.0
03/13 -3.5 8.8 65.0 | P3/13 -1.4 6.5| 339.0| 19.0( D3/13 -1.0 9.51 471.0 | 50.0
03/14 -5.7] 10.1 65.0 | D3/14 1.7 8.1] 370.0| 18.0| p3/14 -3.2| 10.4] 506.0 | 49.0
p3/15 -7.3 8.7 65.0 ] D3/15 1.8 4.7] 294.0| 10.0] p3/15 -1.7[ 10.4] 506.0] 49.0
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D3/16 -5.2 0.1] 102.0| 65.0 p3/16 0 7.7| 368.0 .0 D3/16) -2.4 6.6 49.0
03/17, -1.4 6.0 139.0| 650 Dp3/17 -1.7] 10.8| 4350 0] p3/a17 11 4.0 51.0
p3/18 0.9 10.9| 178.0| ©64.0| p3/18§ -3.5 2.1 213.0 0] 03/18 -1.6] 10.3 41.0
03/19 1.8 8.6| 155.0| 59.0] D3/19 -2.3 7.1] 370.0 0] p3/19 -1.9] 10.8 46.0
p3/200 4.5 5.9 124.0| 52.0) p3/200 -1.4 7.3 ] 366.0 .0 p3/200 -5.0] 10.7 45.0
P3/21 -1.7] 110 173.0] 53.0| P3/21] -1.3 0.6 | 270.0 0| p3/21 -2.9] 10.5 38.0
p3/22) -1.8| 10.8| 177.0| 40.0| P3/22 -3.3 9.2] 377.0 0] p3/22 2.6 7.6 3.0
p3/23 -1.2 0.7] 61.0f 33.0| p3/23 -0.4 9.9] 435.0 0] p3/23 2.1 10.0 23.0
p3/24 5.0 10.9] 173.0| 32.0| p3/24 -4.3 9.9 423.0 0] p3/24 3.4 9.8 18.0
03/25 2.0 111 172.0| 25.0| Dp3/25 -0.8 0] 96.0 0| D3/25 3.3 6.5 10.0
D3/26f -0.4| 10.9| 176.0| 25.0f p3/26] 4.0| 11.0| 468.0 .0 p3/26 2.2 9.8 0
03/27 -2.5 0.3| 79.0| 23.0| p3/27, 5.4 10.3| 437.0 0] p3/21 0.8 3.9 0
p3/28 -1.1 0 93.0| 28.0] p3/28 58| 10.9| 440.0 0 D3/28 -3.7 8.4 0
p3/29 0.3 6.3 151.0| 26.0| P3/29 3.7 9.2 425.0 0] p3/29 -5.3 6.1 0
03/30, 1.8 0] 56.0f 23.0| Dp3/30 3.9 0] 910 0] p3/30 -0.9] 10.1 0
03/31 3.0 9.5| 163.0| 14.0| Dp3/31 6.5 8.2 380.0 0] p3/31 3.4 2.6 0
p4/01 1.3 8.2 148.0| 13.0| p4/01] 4.9 42| 296.0 0] paoy 17 0.5 0
D4/02f 0.3| 11.6| 189.0] 13.0| p4/02 5.5 2.5 167.0 0] D4/02 4.8 0 0
04/03 2.7 9.4] 161.0 9.0 | D4/03 9.5| 11.0| 468.0 0| p4/o3 2.7 2.5 0
04/04 59| 11.2| 172.0 50| D4/04 9.0 9.6 | 435.0 0| D4/04 3.5 2.9 0
D4/05 1.3 0.3 32.0 3.0 p4/05 7.4 5.7 33.0 0| p4/05 3.0 8.7 0
D4/06) 2.5 0.8] 43.0 2.0 | p4/06] 4.6 1.2] 163.0 0| p4so6 2.3 9.9 0
04/07, 3.5 2.3] 100.0 0] pa/07  1.2] 10.9] 514.0 0] D4/07 3.9 7.4 0
p4/08 2.8 0] 380 0] p4/og 19| 10.1] 466.0 0] p4/0g 1.4 0.2 0
04/09 5.1 2.9 104.0 0] D409 5.9 8.5| 344.0 0] p4sog 2.1 4.7 0
04/100 5.1 7.6 164.0 0] p4/100 5.1 6.4] 337.0 0] p4/10, 1.4 1.6 0
p4/11] 8.5 8.0 133.0 0] p4/11] 0.7 0] 134.0 0] pa/11 1.6 8.6 0
p4/12f  7.5| 12.2] 193.0 0] p4/120 0.8 0] 222.0 0] p4/12. 1.1 1.2 0
04/13 4.8 0] 210 0] p4/13 2.6 3.3 308.0 0] p4/13 45| 10.2 0
D4/14 8.2 8.4 154.0 0] pa/14 2.4 2.1 229.0 0] p4/14 6.4 9.2 0
D4/15 8.2 9.71 172.0 0| p4a/15 2.9 1.1] 284.0 0] p4/15 7.3 9.8 0
D4/16f 8.6| 11.0| 182.0 0] p4s16 0.7 0] 840 0| p4/16, 83| 11.8 0
D4/17, 10.1] 11.5] 188.0 0] p417 3.9 7.8 471.0 .0 p4/17 7.0 11.9 0
D4/18 5.6 0.1] 17.0 0| p4/18 4.1 1.1] 146.0 0] D4/18 3.3 5.8 0
D4/19 7.7 12.6| 217.0 0| p4/19 7.0 4.3 287.0 0] D419 3.1] 10.0 0
D4/200 3.5 2.5 60.0 0] p4/200 6.9 9.2 | 452.0 0| p4/200 3.8| 11.7 0
p4/21 4.7 6.6 | 152.0 0] p4/21 7.9 7.7] 416.0 0] p4s2y 32| 11.8} 0
p4/22f 45| 10.6] 191.0 0] pa/220 4.7 0] 650 0] p4/220 5.7 3.4 0
D4/23 5.9 9.8 183.0 0] p4/23 5.4 5.2 363.0 0| D4/23 6.9 0.4 0
D4/24 10.1] 11.8] 194.0 0| D4/24 9.0 10.2] 499.0 0| D4/24 6.4 2.5 0
p4/25 4.9 43| 78.0 0] pa/25 8.1 8.7 490.0 0] D425 3.2 5.1 0
D4/26) 8.9 0| 880 0| p4/26) 8.8 6.1] 368.0 0| p4/26) 84| 12.3 0
p4/27 10.9] 11.1 205.0 0] p4/27 11.0] 11.1] 571.0 0] p4s27 8.7 4.4 0
p4/28 9.3 8.2 169.0 0| p4/28 88] 10.2] 511.0 0] p4/28 7.9] 113 0
04/29 10.1 0.1 52.0 0] pa/29 9.2 6.7] 401.0 0] p4/29 6.8] 11.6 0
D4/300 9.0 3.8 106.0 0] pa/30] 81| 12.6] 602.0 0] D4/30 3.5 0.4 0
p5/01 9.2 3.6 315.0 0] p5/01] 6.0 3.71 429.0 0| p5/01 6.0 7.5 0
D5/02f 6.3| 10.2| 395.0 0] p5/02] 8.4 6.2 | 474.0 0] p5/02 6.8 1.5 0
p5/03 3.9 5.0 305.0 0] ps/3 7.3 3.0] 366.0 0] p5/03 3.1 0 0
p5/04 5.2 0] 30.0 0| p5/04 6.5 3.6 431.0 0] p5/04 5.6 4.6 0
p5/05 11.1 0] 75.0 0| D5/05 5.9 1.9 248.0 0] p5/05 86| 11.1 0
p5/06 17.2| 12.2| 445.0 0| p5/06 6.6 6.3 547.0 0| p5/06. 9.9 7.4 0
p5/07] 15.2 9.3 380.0 0] ps/07 7.5 8.8 582.0 0] p5/07 12.5] 10.3 0
05/08 10.6 0] 95.0 0| D508 6.3 0] 59.0 0] ps/08 9.6 11.4 0
D5/09 13.8| 11.5| 450.0 0] p509 13.0] 12.4] 721.0 0] p5/09 6.1 0 0
05/10f 14.8 8.5| 340.0 0] p5/100 12.4] 10.1] 658.0 0] ps/100 8.1 0 0
p5/11 14.3 2.0 220.0 0] p5/11 12.1| 13.0] 747.0 0 p5/11 14.5 9.5 0
05/12f 13.5 8.2 385.0 0] p5/120 10.5| 11.2] 710.0 0| D5/12 16.2 9.5 0
p5/13 14.8 8.5| 335.0 0] p5/13 8.4 44| 464.0 0] p5/13 15.5 6.1 0
p5/14 13.0 0 0 0] ps/14 7.7 0] 76.0 0| D5/14 10.2 1.2 0
p5/15 14.6 0| 80.0 0| p5/15 15.4| 12.0] 721.0 0] p5/15  7.3] 10.0 0
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