ETABAICKIRERT—25%
2020/11/20 242021102113
;JILE%;E‘{Z S e
BRREMES /MEEL
LIz
IAUMDC ® VU A N ZDFEZFMHTHZ LIFHELY, ZDZ &1E MSS THIEI2fifiit TV 223, BEAREYIZ
EDOL I RMEMEY A SDNEENDONEFR LTV -T2, AFElE SonotaCo * v kDT — 4 (2007-18) % Fll
MALT, MEMOEET — ¥ 2EkT5Z L2 AT LD TH D,

i & & B
BEIZ IAUMDC Ofi BRER DT T ETABM THERICELZ LN TWDIMERIZED I IR L DONH 50,
MSS T 2 I BEL TWD, SllE, ZNOZEE L THEG L T HMERZRAT,
SonotaCo = v b 10 M OB THR.7- “feERE” 2018/Feb.4/MSS
SonotaCo % v k™ ALL_SHOWER_NAMES {22\ T YU - B~ DFES 2019/0ct.6 MSS
MEFEOIFEN ZRET 2 BT @EY b HY . £, EhbEFREETEZ LTS, i, EE’JE\ A=W
EF A, BIRIC Lo TBIHI SN AR NRNR 0 Bl ->TnD, Lk, MEREOEE)IERF & LIk Tn
Do SOICTERE & BUEREOIEINCHM 2N EH 5137 b2, 2 2T, 2007~18 42 SonotaCo v
FCETABHIENIMEOT T, EEOMMAMRMICLY AR L LTROLNTZEDOETIY BT 5,
FEARPIZIE, EHROETRBDO LI, HBICHOLIBEOELEEVRHDH L THS,

FEHE

(1) BICHBTF7HATHRICE Y | BREFICOVWTRD LKL TS IAUMDC U A MANDOT —4  (BES A
DONLE ., WROKBHHERE) 22IRT 5, Nr<=3 KT DR IZ X AIHENHhER D & A 2 KB Rk o %0 &
D5 (Nr<=3 1%, WEHABHOF LG 3ELNOES 55, DR3, DR10, DR15 (X, ZiLZil, W4
BEhOF LD 3~6 £, 6~10 F, 10~15 FEIZ/FET D HaH st 2 g S o 0L b 3 ELIND
R RO RER EO M A2 B [E LI\ SEBEDOTH D) |

(2) BIR L 72HEH RONEN D 3 ELINICAD b DO Z R & 272 LT, AR O (X, y)HEFE & KR & DR
&2~ % (BREHRERDD)

(3) [EUFEMNBUNK T D E T, QDIEEEFT D,

(4) DORL7=b DI kY| WS RBE) (BuEZ() RONGBEIiRZ RO 5,

#1112 82 OWMEHOMEL T, MEHLVIEEMAIZR>TWDLOIE [HER] C, RELDODLOD
IT’working list D H D TH 5,

£1:ERKT—4

DRmax IZIT SR I E DL 1 ELNAOBENEYCTH Y | HAMIZ DR15 O KETH 575, DR3 Z 7=

ZIFEE DO FTIT*>, DRlO OHEEIIT#ET LTV D, N (X 1 ET & 0.1 EAAOBEN L THY . 77—

5%@%%(\%&7‘:(9)@7‘5 T DERKETH D, ASpr EAS NITZILE I DRmax & Nmax DITHAERETH D |
WE 2R L CEREBOMKICR BTV EHEEINAMEELs & L TRE L T\ 5, MBI (Astart~rend)!Z DR
DEN 2 ZBZ 58 E B2 E L TORLE, a, 8. Vg I3 SBEIZ 28 L Thas IO 2 HERE L L TR
~HDThHD,

Code #7 Vw795 LTHEYDR—=VIZAFT vy S TX D,

No. Code Name DRmax Nmax AS DR AS N AS  Astart  Aend a ) Vg
450 AED April epsilon Delphinids 287 13 195 194 194 15 30 307.3 114 606
27 KSE OV R 230 08 255 259 260 21 32 2475 179 456
21 AVB B & O *150 0.8 255 253 280 17 41 2014 39 193
6 LYR 4 H Z LSRR 2542 433 325 324 324 25 39 2724 333 4638
343 HVI B L O h L ERE 158 1.1 415 416 41.0 34 44 2037 -114 176
31 ETA AT D DEnjR 2R 5549 394 445 449 450 25 75 3375 -11 655
145 ELY Z &R 408 34 505 494 496 46 55 290.6 435 439
152 NOC < U b EolbBEE 2R 55,1 0.3 525 537 530 44 63 17.1 19.7 40.1
171 ARI BOD U R F 2R 1516 06 735 738 738 68 8 414 237 405
431 JIP 6 HSH A AR iR 168 20 945 938 938 934 954 3315 29.3 586
372 PPS 0 9 BHEGIE AR 218 14 975 925 940 82 103 99 214 665

165 SZC 6 H b UJFERG TR 75.8 09 1035 1082 1040 95 110 3183 -27.0 39.7



533

JXA

372

175
411
164
444
184

191
183

12

26
197
523
206

33
208
337

81

81
221
281
333

23

480
22

524
526
388
445

18
17
338
13
246
488
250
340
257
336
339
502
16
19
529
335

340
20

428

7 AR O UJEERERE 34.4

D BRI AT 12.4
7 H AR R R R 26.5
T Ra A KPR aRRE 19.7
6 A LI 2R 89.6
zeta Cassiopeiids 27.3
7THY @ D EEyi R R 82.7
FF 036D JHES P it A B 227.7
X Bt AT 85.3
T U Z XA JEN R 324
Fr T2 D 9 LR 4.8
bt T R R 660.3
< B X9 ki 2R 19.7
August xi Draconids 8.2
P D36 FESAL it A 145
8 AV W LR 14.5
August gamma Cepheids 121
X x LSRR #21.3
FF 3 b FE A R A 6.4
9 H~bt o R e 2R 37.7
T U XX REEVEERE 8.9
September Lyncids 9.9
September Lyncids 4.5
AL S E R MR 96.4
10 H &0 AR 23.6
1 0 Akl < AR 41.7
ST Ve R *4.7
O LJERGI R, 38.6
tau Cancrids 6.6
Z U U R R 58.4
AV AR R 255.7
BB < FEMT AR 8.7
D 9 JENET T ERE 9.8
B9 Uy i 2Rt #4.2
BB < F AR 13.7
B LR ERE 72.2
T v R\ A KRR 15.6
9O UL 2 RE 52.1
T U XX Aot AR 11.4
L Ui 2 B 120.4

W< Uwp D Lot 21 6.9
November sigma Ursae Majorids 5.9
11 HA Y A e Rt 345

theta Pyxidids 15.7
AU A Py P i R R 4.4
1 2HY @ ) it 2R 38.3
BB F Ryt 2R 7.4
Decemberrho Virginids 8.8
9 B~V T 103.2
1 2AWVWon< U ) EEEERE 59.4
D R~V L R A 79
1 2 A & Dyt 2R #35.4
Saie TEEE R 705.9
theta Pyxidids 7.3
I D T BE R 33.3

12 H B & et R 11.7

1.1
1.8
2.8
1.2
1.4
4.2
3.0
22.8
7.8
3.3
0.8
296.3
2.5
1.7
2.4
1.5
1.4
2.3
13
155
19
15
0.8
0.3
9.5
45
3.5
7.3
1.8
5.3
172.3
1.6
2.4
1.7
6.3
17.6
1.8
15.0
11
493
2.2
1.8
9.8
2.9
2.3
6.3
3.3
1.7
22.3
10.3
3.0
2.2
860.6
19
18.8
2.1

102.5
110.5
110.5
110.5
101.5
112.5
125.5
126.5
127.5
127.5
136.5
139.5
145.5
140.5
147.5
154.5
155.5
157.5
160.5
166.5
169.5
168.5
187.5
189.5
191.5
202.5
204.5
199.5
206.5
209.5
207.5
2145
221.5
222.5
2235
2215
230.5
229.5
2435
2355
240.5
2425
249.5
248.5
253.5
250.5
2515
252.5
254.5
257.5
260.5
259.5
262.5
265.5
267.5
263.5

108.5
108.2
108.4
109.7
112.7
113.5
125.3
127.6
127.5
134.5
135.0
140.0
141.7
141.6
148.7
153.2
155.4
158.5
168.0
167.2
168.3
168.1
187.9
190.0
192.7
202.5
207.9
207.6
207.3
207.9
208.0
2145
221.4
221.9
223.0
223.0
2241
232.4
2245
235.9
239.8
241.8
249.4
249.4
253.3
250.9
252.0
253.4
252.6
258.6
261.6
256.4
262.1
266.6
266.1
276.3

105.5
108.0
108.4
110.0
113.0
1135
125.3
127.6
128.0
134.0
135.0
140.0
141.0
142.0
148.0
153.0
155.5
158.4
162.0
167.2
168.0
168.0
185.0
190.0
192.7
202.5
205.0
205.0
207.0
208.0
208.0
214.7
221.4
222.0
223.0
223.0
230.0
230.0
231.0
236.0
239.8
242.0
248.0
249.4
250.0
250.9
252.0
253.4
255.0
259.0
260.0
260.0
262.0
266.6
267.0
270.0

93
101
102

91

81
105
121
116
105
108
129
112
129
132
127
140
150
149
153
160
158
163
173
183
192.1
200
191
180
183
198
183
207
219
210
220
198
213
200
210
213
237
240
228
246
232
247
247
247
240
241
244
244
237
256
249
244

125
120
136
118
129
120
131
148
142
168
138
159
154
155
166
166
161
166
183
189
181
176
190
196
192.8
207
219
230
224
223
240
219
225
231
230
256
245
260
250
258
243
245
265
254
265
261
259
271
284
273
281
279
273
288
320
304

32.7
20.7
347.8
32.6
319.4
7.4
280.4
340.3
306.4
40.9
353.3
48.1
286.2
276.4
352.6
259.1
358.6
91.0
358.5
47.8
68.2
108.8
110.9
156.8
167.3
145.3
100.8
39.0
137.3
158.8
95.2
158.0
161.3
63.9
144.2
53.7
22.2
58.7
58.6
154.2
117.6
148.9
914
138.7
78.9
186.1
168.8
185.5
124.3
101.0
1354
189.4
113.5
154.3
160.4
207.2

7.8
279
10.8
48.3
-2.4
50.9
50.6

-16.3
-9.1
-13.0
-20.2
58.0
50.2
53.6

4.4
62.8
76.8
39.2

3.3
39.5

0.7
55.8
47.9
-3.3
78.6
64.2
28.2
10.5
29.7
37.2
15.6
49.4
68.2
27.2
45.6
14.4
32.0
22.8
-1.0
216

0.7
59.0
154

-25.6
18.1
70.7
43.9
12.9

2.9

8.2

1.8
-9.3
32.3

-24.4
311

4.6

68.4
65.9
64.1
56.9
37.7
57.2
27.3
40.3
22.0
63.9
43.0
58.8
22.2
20.3
38.2
21.3
43.8
65.4
29.9
64.2
65.7
59.3
65.4
321
454
55.3
68.5
28.2
67.1
61.4
66.1
60.8
48.6
40.1
64.7
27.7
16.9
27.6
27.7
70.0
61.6
545
42.3
59.7
26.5
43.4
60.8
68.2
58.8
41.0
61.8
68.2
33.8
62.5
63.0
66.1



15 URS = E LA 97.8 253 270.5 270.4 2705 261 273 219.0 753 33.0
97 SCC I JES A It S B 42 1.1 2755 2746 2750 273 287 1053 176 26.9
319 JLE 1 AU LERERE 6.7 1.9 2825 282.0 282.0 277 287 1475 239 520
10 QUA L&A SRR 289.1 234.2 2835 283.3 283.3 275 296 230.0 49.7 402
331 AHY 9 OV ot L2 A 522 2.3 2855 286.4 2850 264 302 1279 -84 433
515 OLE omicron Leonids 7.0 1.3 2895 289.0 289.0 269 302 137.7 9.6 417
96 NCC I EES AL 2 A 40 1.3 2875 290.1 290.0 274 307 1220 225 276
323 XCB AV JEEFTERE 16.1 0.7 2945 297.3 295.0 289 300 2499 30.0 455
341 XUM 1 HBB < FHEEN LR 323 4.7 2985 299.1 299.0 294 301 169.6 324 409
530 ECV DI EEN R R 6.6 15 2985 304.4 301.0 287 316 190.7 -17.7 67.6
429 ACB alpha Coronae Borealids 9.3 2.8 3085 307.4 3074 306 316 2311 28.1 56.5
110 AAN R FREa i Rt 55 0.5 3135 313.1 313.1 302 317 1583 -99 443
346 XHE = ~/L7 L AJ x i 2 8 156 1.8 350.5 351.3 351.3 346 360 2544 48.6 354
11 EVI & O FEn R RE 226 2.3 3585 3569 357.0 348 5 1853 33 270

ABTHY LFah o1z TREE)

AAN (R> 7ot BEE) 13X THeERE] L SN TWAD, AfFRT MMER] & LTRELEZ OO TN
A D) U Tl LI FRRICEWS D TH D, AAN ITHEF S0 AX TIEIH 2BEDEF NS D0, HELTZ
7 TR RIIERD S, 7»A9 LT DR10 & DR15 O 77 CTENL LEBIEN R OGNS T,
Nr<=3 TIIZLDOMENKE < THREDOIEE EBO D DIFH L, 45 FIZR Lz Nr<=3 LIFEHER 7 Z 7 o
foedhix, SonotaCo v h TIXIX—HBRIZIE A DN D FRIFEEZ R L TV, AAN TIIMKH7-0 T1 H 1 fEL
TTHbH, IAUMDC DY A MZdHDH AAN O EELBIHIIER CTH Y, © 7 4 LB TR SN HIEDEN
EELTNWDLELERD,

AFETERY BF 7 ERET JAUMDC OV 2 FDIFAD—ETHY . B LiF o726 DiXIEIE AAN LL
TOEHTH S, 5%, AAN BRIEHHWVITFNL FOREEINCOWTHEZTAHTETIEH L., Fnbd
T LS BER R OIRE) & BHBRIHIBI X 2 RERE) SR nThH A9,

REBRT—2£0HHA

# 11T LToks (HEERKR O KI5 ERR) WA 2, D AED ZFllZ T — Z £ OFHIZ DWW THIT 5,

(1) H14THIZ IAUMDC @ U X N THIREFO RIS TND S DODOE L, AED 23 IAUMDC
T 450 & B ICHB# S v, SRS OFREERE (o, 8)73(307.2, 11.8) TH W . MRKD KESEERI 202 TH D Z
LERTT, TNODMEIIBHEROREME LTHWLND Z ERLWR, LTI~ 5 X 5 ITRFEHE
ELTITBEYTRWEENZ W, ARCTREME LI2bOIEE 7 7 7 TR LT,

(2) WEST RO () 1TRAEIZRD N ES SBEI 2 BE L2 O THRESRNO LD ThH 5,

) IEEZ 77 (F) I FICART IO RIEHELZRTHIEL 7 7 71 LIebDTh D, ok, iAW
FAMCOWTIE, B SBEZ/ME L CROTHERE TH D,

(4) Code, As, A-As, BIIAFETfiH L7= IAUMDC @7 — 4, AEDOO |% IAUMDC % 117 HIZRE# S 1
TN ZEZRT, B, kOONZbDIIMEDEEZFMA L TS, £72, KCGC KOENITEES S
AUD. AXD({iFr August &-Draconids) & STA IZ DWW TIdAd LB AR D00 k2 VT 5, BRI
BEREOBRE 2RI,

(5) Ar, AZs IXZNEAL, MR RBEBY O L HREFTE &HIE T 2 BERE,  FEA L O KRS R O - EE,

(6) As & max 17T 7H TR L 72D Nr<=3, DR3, DR10, DR15 O & xhitid 2 Kk T 5, 4
WY DT T 7 TRN B LN ENRZNN, TNENORMELZEZR L T, EEOMANEZIZHD
D, BRDHULENSD D, £, DRITKEGHER 3 EIEOBEILE) 20T, MARIENA L FRINTND,

(7) WEEIEBENZESE L, WS OMER D, TSSO IZHEER, 72k, KEEFHRITEMR L 1
RERNZ EICHEERMETH D, &L L TRESNAFEEHBHOI/MII L L TV D,

(8) HREHSBEND T LD A F 2T A, Ay TR L7 &iPHN ORES S5 DR 55,

(9) KEFHER 1 ELINICE SN RS S O .00 5 3 LN OER SO KBHER 0.1 2 L oBH)
Vs, BHES 12 FETHRLTH DO T, MlFE 1 B4Y 20 o s REREREZE%RT 5, KF
OMBIIREREOPIE HHEE LIZHBROBEE TH 5, #EEHIEOFEMIIEKT 5,



0=307.2, 6=11.8, As=20.2

#0450AED April epsilon Delphinids

y 10 T
-10 x 10

-10 L+ x

AS A-AS B o ) Vg e
10 2922 263 2987 6.0 61.0 0.872
11 2923  26.7 2996 6.6 61.0 0.879
12 2925 270 3005 7.1 60.9 0.886
13 2926 273 3015 7.7 60.9 0.894
14 2928 27.7 3024 8.3 60.8 0.901
15 2929 280 3033 88 60.8 0.909
16 2931 283 3042 94 60.7 0.917
17 293.2  28.7 305.1 10.0 60.7 0.924
18 2934 29.0 306.0 10.6 60.6 0.932
19 2935 294 3069 11.2 60.6 0.940
20 293.7 297 307.8 11.8 60.5 0.949
21 2938 30.0 3087 124 60.5 0.957
22 2940 304 309.6 13.0 60.4 0.965
23 2941 30.7 3104 13.6 60.4 0.974
24 2943 311 311.3 143 60.3 0.982
25 2945 314 3122 149 60.3 0.991
26 2946 317 313.0 155 60.2 1.000
27 2048 321 3139 16.2 60.2 1.009
28 2949 324 3147 1638 60.1 1.018
29 295.1 327 3156 175 60.1 1.027
30 2953 331 3164 181 60.0 1.036
Year N
2007 1
2008 0 v
2009 9 14 T
2010 3 oL
2011 5
2012 3 10 T
2013 5 08 &
2014 10
2015 2 * T
2016 5 04 T
2017 4 |
2018 7
Total 54 0.0 -

50 T DR3

* TDR1s

40 1

35 1

30 +

25 +

20 +

15 +

10 +

5T x X
0 10

Code

AEDO0

Ar=

AAs=

AS max

Nr<=3 195 14

DR3 215 21.0

DR10 18.5 15.2

DR15 195 28.7

q i Q) Q A Bn a
0.701 1276 111.1 10.0 247.7 476 5.48
0.703 127.0 1115 11.0 2478 48.0 5.82
0.705 126.4 111.9 120 2479 48.3 6.21
0.707 125.8 112.3 13.0 248.0 48.7 6.66
0.709 125.2 1127 14.0 248.1 49.0 7.18
0.710 1246 113.0 15.0 248.1 49.3 7.80
0.712 1239 1134 16.0 248.2 49.6 854
0.714 123.3 113.8 17.0 248.2 49.8 945
0.716 122.8 114.2 18.0 248.3 50.1 10.59
0.718 122.2 114.6 19.0 248.3 50.3 12.05
0.720 121.6 115.0 20.0 248.3 50.6 14.00
0.722 121.0 1154 21.0 2483 50.8 16.72
0.724 1204 115.8 22.0 248.3 51.0 20.79
0.726 119.8 116.2 23.0 2483 51.1 2757
0.728 119.2 116.6 240 2483 51.3 41.03
0.731 118.7 117.0 25.0 248.3 51.4 80.74
0.733 118.1 1174 26.0 248.3 51.63203.83
0.735 1175 117.8 27.0 248.2 51.7 -84.42
0.737 117.0 118.2 28.0 248.2 51.8 -41.52
0.739 116.4 118.6 29.0 248.2 519 -27.46
0.741 1158 119.0 30.0 2482 51.9 -20.49
N/AZAslyear —+—Nr<=3

Rotation

20



#0027KSE

kappa Serpentids

0=230.6, 6=17.8, As=15.7

25

20 +

15

10 +

AS
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
218.3
218.1
217.9
217.7
2175
217.3
217.1
216.9
216.7
216.5
216.3
216.0
215.8
215.6
215.4
215.2
214.9
214.7
214.5
214.3
214.0

WouI~N~NNBRANMNNNNOOR R Z

w

p
36.4

36.6
36.9
37.1
37.4
37.6
37.9
38.2
38.4
38.7
38.9
39.2
39.4
39.7
39.9
40.2
40.4
40.7
40.9
41.2
415

210 4+

o
239.9
240.6
2413
242.0
242.7
243.4
2441
244.8
2455
246.2
246.9
247.5
248.2
248.9
249.6
250.2
250.9
251.5
252.2
252.8
253.5

)
16.7
16.8
16.9
17.0
171
17.2
17.3
174
175
17.6
17.8
17.9
18.0
18.2
18.3
18.4
18.6
18.7
18.9
19.0
19.2

Vg
48.1
47.9
47.7
47.4
47.2
47.0
46.7
46.5
46.3
46.0
45.8
45.6
453
45.1
44.8
44.6
44.4
44.1
43.9
43.7
43.4

e

0.984
0.981
0.979
0.977
0.974
0.972
0.970
0.967
0.965
0.963
0.960
0.958
0.955
0.953
0.951
0.948
0.946
0.943
0.940
0.938
0.935

12 T Nldislyear

10 T

08 T

06 +

04 +

02 +

0.0

T DR3
DR10
DR15

IRz fede

DR10
-=-x--- DR15

Nr<3 T

Nr<=3
DR3
DR10
DR15

0.482
0.486
0.490
0.494
0.498
0.502
0.506
0.510
0.514
0.518
0.523
0.527
0.531
0.535
0.539
0.543
0.548
0.552
0.556
0.560
0.565

78.7
78.1
77.6
77.0
76.5
75.9
75.4
74.9
74.4
73.8
73.3
72.8
72.3
71.8
71.3
70.8
70.3
69.8
69.4
68.9
68.4

20

A-AS

216.7

max

7.5
11.0
23.0

0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0

3'0
p
38.3

An
297.8
296.5
295.4
294.4
293.6
292.8
292.2
291.7
291.3
290.9
290.6
290.4
290.3
290.2
290.2
290.2
290.3
290.4
290.5
290.7
290.9

Brt
-78.4
-77.9
-77.4
-76.9
-76.4
-75.9
-75.4
-74.9
-74.4
-73.8
-73.3
-12.7
-72.2
-71.6
-71.1
-70.6
-70.0
-69.4
-68.9
-68.3
-67.8

a
29.51
26.12
23.46
21.30
19.53
18.04
16.78
15.69
14.74
13.90
13.17
12.51
11.92
11.38
10.90
10.46
10.05

9.68

9.34

9.02

8.73

—— Nr<=3

—e%--B

Rotation

e T T
o B N W M U O N 0 ©

=
o

15

20

25



#0021AVB

alpha Virginids

10 % 25

a=179.9, 6=-7.7, As=28

PR e

AS
15
17
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
176.2
175.3
174.4
174.0
1735
173.1
172.6
172.1
171.7
171.2
170.8
170.3
169.9
169.4
168.9
168.5
168.0
167.5
167.1
166.6
166.2

pd

OO0, NWWONOOU -

p
9.6

10.0
10.4
10.5
10.7
10.9
111
11.3
115
11.7
11.8
12.0
12.2
12.4
12.6
12.7
12.9
131
13.3
13.4
13.6

194.1
195.2
196.4
196.9
197.5
198.1
198.6
199.2
199.8
200.3
200.9
201.4
202.0
202.6
203.1
203.7
204.2
204.8
205.3
205.9
206.4

)

4.4
4.3
4.3
4.2
4.2
41
4.1
4.1
4.0
4.0
4.0
3.9
3.9
3.9
3.8
3.8
3.8
3.8
3.7
3.7
3.7

21.2
20.9
20.6
20.5
20.3
20.2
20.0
19.9
19.7
19.6
194
19.3
19.2
19.0
18.9
18.7
18.6
18.4
18.3
18.1
18.0

e

0.729
0.728
0.727
0.726
0.725
0.725
0.724
0.724
0.723
0.722
0.722
0.721
0.720
0.719
0.718
0.718
0.717
0.716
0.715
0.714
0.713

12 t

1.0 +

N/AAslyear

T:DR3 Nr<3 T 10
DR10 R |
| o 1
LS
15 4 -6
5
01" L4
-3
5 - 2
F1
0 : : : : 0
0 10 20 30 40 As 50
Code AS A-AS
AVB04 27* 168.7 11.8
Ar= 3
Als= 10
AS max
Nr<=3 215 8
DR3 25.5 15.0
DR10 32.5 19.5
DR15 29.5 12.8
q i Q) Q A Bn a
0.642 6.5 2614 150 2763 -6.4 237
0.655 6.6 259.6 170 2766 -65 241
0.668 6.7 2579 190 2768 -65 244
0.675 6.7 2571 200 277.0 -65 246
0.681 6.7 256.2 21.0 2771 -6.6 2.48
0.687 6.8 2554 220 2773 -6.6 2.50
0.694 6.8 2546 230 2775 -6.6 251
0.700 6.9 2538 240 2776 -66 2.53
0.706 6.9 2529 250 277.8 -6.6 2.55
0.712 6.9 2521 260 2780 -6.6 2.56
0.718 6.9 2513 270 2782 -6.6 2.58
0.724 70 2505 28.0 2784 -6.6 2.59
0.729 7.0 2497 290 2786 -6.6 2.61
0.735 70 2490 300 2788 -6.6 2.62
0.741 7.0 2482 31.0 279.0 -65 2.63
0.746 71 2474 320 2793 -65 264
0.752 7.1 246.7 33.0 2795 -65 2.65
0.757 7.1 2459 34.0 279.7 -65 2.66
0.763 71 2452 350 280.0 -65 2.67
0.768 71 2444 36.0 280.3 -6.4 2.68
0.773 7.1 2437 37.0 2805 -6.4 2.69




#0006LYR

April Lyrids

AS A-AS

25 235.6
26 236.4
27 237.2
28 238.0
29 238.7
30 239.5
31 240.2
32 241.0
322 2411
324 2413
326 2414
328 2416
33 241.7
34 242.4
35 243.1
36 243.8
37 244.5
38 245.2
39 245.8
40 246.5
Year N
2007 3
2008 57
2009 72
2010 15
2011 27
2012 9
2013 131
2014 106
2015 103
2016 24
2017 125
2018 138
Total 810

x 0l
B o
58.8  264.0
585  265.1
58.2  266.3
58.0 2674
57.7 2685
574  269.7
571 2708
56.8 2719
56.8  272.2
56.7 2724
56.6  272.6
56.6 2729
56.5  273.1
56.2 2742
559 2754
556  276.5
553 2777
55.0 2789
546  280.0
543 2812

0=272.0. 6=33.3, As=32.4

TDR3

DR10

PR15

——DR3
DR10

T ---x--- DR15

)
35.5
35.2
34.9
34.6
34.3
34.0
33.7
334
33.3
33.3
33.2
33.2
33.1
32.9
32.6
324
32.2
31.9
31.7
315

442
44.5
44.9
45.2
45.6
45.9
46.3
46.6
46.7
46.8
46.8
46.9
47.0
47.3
47.7
48.0
48.4
48.7
49.1
49.4

Nr<3 T

Nr<=3
x DR3

DR10
DR15

e q i

0.930 0.908 74.0
0.933 0910 7438
0936 0911 756
0.940 0913 76.3
0943 0915 771
0946 00916 7738
0.949 00918 78.6
0.953 0.920 794
0.953 0.920 795
0954 0921 797
0.955 0.921 7938
0.955 0.922 80.0
0956 0.922 80.1
0.960 0.924 80.9
0.963 0.926 817
0.967 0.928 824
0971 0930 832
0975 0.932 84.0
0979 0934 8438
0.983 0.936 855

50 T N/AAslyear
a5

40 +
35 1
30 +
25 T
20 1
15 1

10 T

240.6

56.7

max

566
30.6
152.8
254.2

Q An

250 216.5
26.0 216.9
270 2173
28.0 217.6
29.0 218.0
30.0 2184
31.0 2188
32.0 219.2
322 2192
324 2193
326 2194
32.8 2195
33.0 2196
34.0 220.0
35.0 2204
36.0 220.8
370 2213
38.0 221.7
39.0 2222
40.0 222.7

45 As 55

Bt a
-34.9 13.07
-34.8 13.67
-34.6 14.35
-345 15.11
-34.3 15.97
-34.1 16.96
-33.8 18.09
-33.6 1942
-335 19.71
-33.5 20.02
-33.4 20.33
-33.4 20.65
-33.3 20.99
-33.0 22.88
-32.7 25.19
-32.4 28.10
-32.1 31.85
-31.7 36.89
-31.3 44.02
-30.9 54.88

——— Nr<2

600

+ 500

+ 400

+ 300

-+ 200

+ 100

————— Rotation

A

25 26 27 28




#0343HVI

h Virginids

0=204.2, 6=-11.6, A5s=39.0

16 T DR3
x DR10
14 1DR15
12 4

10 +

AS A-AS

30 173.3
31 1725
32 171.8
33 171.1
34 170.3
35 169.6
36 168.8
37 168.1
38 167.4
39 166.6
40 165.9
41 165.1
42 164.4
43 163.6
44 162.9
45 162.2
46 161.4
47 160.7
48 159.9
49 159.2
50 158.5
Year N
2007 0
2008 13
2009 14
2010 0
2011 0
2012 0
2013 1
2014 4
2015 7
2016 1
2017 2
2018 0
Total 42

B o

-0.8  201.2
-0.9 2015
-0.9 2017
-1.0 2019
-1.0 202.1
-1.1 2024
-1.2  202.6
-1.2 2028
-1.3  203.0
-1.3 2033
-14 2035
-14  203.7
-15  203.9
-15  204.2
-1.6 2044
-1.6  204.6
-1.7  204.8
-1.7  205.1
-1.8  205.3
-1.8  205.5
-1.9  205.7

)

-9.8
-10.0
-10.1
-10.3
-10.4
-10.5
-10.7
-10.8
-11.0
-11.1
-11.3
-11.4
-11.6
-11.7
-11.8
-12.0
-12.1
-12.3
-12.4
-12.5
-12.7

Vg
20.2
20.0
19.8
19.5
19.3
19.0
18.8
18.6
18.3
18.1
17.8
17.6
174
171
16.9
16.6
16.4
16.2
15.9
15.7
15.5

PR e

.......

10 o ' ' . |

20 30 40 50 60 as 70

Code AS A-AS B

HVI03 40.6 165.6 -1.3

Ar= 3

Als= 5

AS max

" Nr<=3 41.5 12

DR3 40.5 6.5

DR10 40.5 11.0

DR15 41.5 15.8
e q i ® Q A Po a
0.730 0.675 05 772 2100 2872 05 250
0.729 0.685 05 759 2110 2869 05 253
0.729 0.694 06 746 2120 2866 05 256
0.728 0.704 06 732 2130 2862 06 259
0.727 0.713 0.6 720 2140 2860 0.6 261
0.726 0.723 06 70.7 2150 2857 06 264
0.725 0.732 0.7 695 2160 2855 06 266
0.724 0.741 0.7 68.2 2170 2852 0.6 268
0.722 0.749 0.7 67.0 2180 2850 06 270
0.721 0.758 0.7 658 2190 2848 06 272
0.719 0.766 0.7 64.6 2200 2846 0.6 273
0.718 0.775 0.7 635 221.0 2845 0.7 274
0.716 0.783 0.7 623 2220 2843 0.7 275
0.714 0.790 0.8 61.2 223.0 2842 0.7 276
0.711 0.798 0.8 60.1 2240 284.1 0.7 276
0.709 0.806 0.8 59.0 2250 2840 0.7 277
0.706 0.813 0.8 58.0 226.0 2840 0.7 277
0.703 0.820 08 56.9 2270 2839 0.7 276
0.700 0.827 0.8 559 2280 2839 0.7 276
0.697 0.834 0.8 548 2290 2838 0.7 275
0.693 0.840 0.8 53.8 2300 2838 0.7 274

14 T N/AAslyear

1.2 +
10 +
08 +
06 T
04 +

02 +

0.0

——t— Nr<=3

——r——-

T 12

+ 10

Rotation




#0031ETA

eta Aquariids

AS A-AS

30 297.4
35 296.2
39 295.2
40 295.0
41 294.7
42 294.5
43 294.3
44 294.0
45 293.8
46 293.5
47 293.3
48 293.0
49 292.8
50 292.5
51 292.3
52 292.1
53 291.8
54 291.6
55 291.3
60 290.1
65 288.9
Year N
2007 84
2008 104
2009 189
2010 198
2011 120
2012 166
2013 550
2014 224
2015 137
2016 159
2017 265
2018 155

Total 2351

X

-10 -

B o

6.8 3273
71 3307
73 3334
74 3341
75 33438
75 3355
76  336.2
7.7 3368
77 3375
78 3382
78 33838
79 3395
8.0 3402
8.0 3409
81 3415
82 3422
82 3429
83 3435
83 3442
86 3475
89 3508

0=36.9, 6=-1.5, As=46.9

)
-6.0
-4.4
-3.1
-2.8
-2.5
-2.1
-1.8
-1.5
-11
-0.8
-0.4
-0.1

0.2

0.6

0.9

1.3

1.6

19

2.3

4.0

5.8

X

Vg
64.3
64.7
65.0
65.1
65.2
65.2
65.3
65.4
65.5
65.6
65.6
65.7
65.8
65.9
65.9
66.0
66.1
66.2
66.3
66.7
67.1

0.957
0.953
0.950
0.949
0.949
0.948
0.948
0.947
0.947
0.947
0.946
0.946
0.946
0.946
0.945
0.945
0.945
0.945
0.946
0.947
0.951

50 T
45 +
40 +
35 T
30 T
25
20 T
15 T
10 T

600

500 A

400 +

300 +

200 +

100 +

0 +

TOR3
DR10
DR15

Code AS A-AS B
ETAO04 46.3 293.3 7.7
Ar= 3
Als= 10

AS max
Nr<=3 445 406
DR3 405 415
DR10 48.5 337.7
DR15 445 554.9
q i Q) Q A Bn a
0.458 164.4 83.6 30.0 306.7 155 10.58
0.495 164.1 87.7 35.0 307.4 159 10.46
0.525 1639 911 390 3079 16.1 1049
0.533 163.8 919 400 308.0 16.1 10.52
0541 163.8 928 41.0 308.1 16.2 10.55
0.548 163.7 93.6 420 308.2 16.2 10.59
0.556 163.7 945 430 308.3 16.3 10.63
0.564 163.6 953 440 308.4 16.3 10.69
0.571 1636 96.2 450 3085 16.3 10.75
0.579 1635 97.1 46.0 308.6 16.3 10.82
0.586 163.5 98.0 47.0 308.7 16.3 10.90
0.594 163.4 98.8 48.0 308.8 16.4 10.99
0.602 163.4 99.7 490 3089 16.4 11.08
0.609 163.3 100.6 50.0 3089 16.4 11.19
0.617 163.3 1015 51.0 309.0 164 11.31
0.625 163.2 1024 520 309.1 164 1144
0.632 163.2 103.3 53.0 309.1 16.3 11.58
0.640 163.1 104.2 54.0 309.2 16.3 11.73
0.648 163.1 105.1 550 309.3 16.3 11.89
0.685 1629 109.6 60.0 3095 16.1 1297
0.722 162.6 1143 65.0 309.7 158 14.61

N/Azslyear

——— Nr<3
-=-»~- Rotation

-+ 450

1 400

+ 350

+ 300

+ 250

+ 200

+ 150

+ 100




#0145ELY

eta Lyrids

0=292.5, 6=39.7, As=49.1

50 T DR3

DR10
4 TpRr1s
a0 +

35 +
30 +
25 +
20 +
15 +

AS
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
260.6
260.2
259.8
259.4
259.0
258.6
258.2
257.7
257.3
256.8
256.4
255.9
255.4
254.9
254.3
253.8
253.3
252.7
252.1
2515
250.9

pd

O~ O

128

p
61.0

61.3
61.7
62.1
62.4
62.8
63.1
63.5
63.9
64.2
64.6
64.9
65.3
65.6
66.0
66.3
66.6
67.0
67.3
67.7
68.0

o}
288.7
288.9
289.2
289.4
289.6
289.8
290.0
290.2
290.3
290.5
290.6
290.8
290.9
291.0
291.1
2911
291.2
291.2
291.3
291.3
291.3

)
39.5
39.9
40.4
40.8
41.2
41.6
421
42.5
42.9
43.3
43.7
44.1
44.5
44.9
45.3
45.7
46.1
46.4
46.8
47.2
47.6

48.2
47.8
47.3
46.9
46.4
46.0
45.5
45.1
44.6
442
43.7
43.3
428
42.4
41.9
41.5
41.0
40.6
40.1
39.7
39.2

DR3
DR10
DR15

e q
1.081 1.001
1.066 1.001
1.052  1.001
1.037  1.001
1.023 1.001
1.009 1.001
0.995 1.001
0.981 1.000
0.967 1.000
0.953 1.000
0.940 1.000
0.926 1.000
0.913 1.000
0.900 0.999
0.887 0.999
0.874 0.999
0.861 0.999
0.849 0.999
0.836 0.998
0.824 0.998
0.812 0.998

5.0 T N/dAslyear

Nr<=3

|
81.3
80.5
79.8
79.1
78.4
o
77.0
76.3
75.5
74.8
74.1
73.4
72.7
71.9
71.2
70.5
69.8
69.0
68.3
67.6
66.9

max
38
12.1
442
40.8

Q
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0

An Br a

221.3 -8.6 -12.32
2225 -89 -15.07
223.7 -9.1 -19.35
2248 -9.4 -26.89
226.0 -9.7 -43.78
227.2 -9.9-115.76
228.4 -10.2 184.46
229.6 -10.4 51.71
230.8 -10.6 30.19
232.0 -10.9 21.38
233.2 -11.1 16.59
2344 -11.4 13.58
235.7 -11.6 1151
236.9 -11.8 10.00
238.2 -120 8.85
2394 -12.2 794
240.7 -125 7.21
2419 -12.7 6.61
2432 -129 6.10
2445 -13.1 5.67
2458 -13.2 5.30

Rotation




#0152NOC Northern Daytime omega Cetids
10 -
-10 5 10
-10 +

AS A-AS B o ) Vg e
42 333.9 8.6 11.3 14.2 39.2 0.959
43 333.6 8.9 11.8 147 39.3 0.959
44 333.3 9.2 123 15.2 39.4 0.959
45 333.0 9.4 12.8 15.7 39.5 0.959
46 332.6 9.7 13.4 16.2 39.5 0.958
47 332.3 9.9 139 16.7 39.6 0.958
48 3320 10.2 145 17.2 39.7 0.958
49 331.7 105 150 17.8 39.8 0.958
50 3314 107 155 183 39.8 0.957
51 331.0 110 16.1 18.8 39.9 0.957
52 330.7 113 16.6 19.2 40.0 0.957
53 330.4 11.5 17.1 19.7 40.1 0.956
54 330.1 118 17.7 20.2 40.2 0.956
55 329.7 12.0 18.2 20.7 40.2 0.956
56 3294 123 18.8 21.2 40.3 0.955
57 329.1 126 193 217 404 0.955
58 3288 128 199 222 405 0.954
59 328.4 131 204 22.7 40.5 0.953
60 328.1 133 21.0 232 40.6 0.953
61 3278 136 215 237 40.7 0.952
62 327.4 13.8 221 242 40.8 0.951
Year N

2007 1

2008 0 o4
2009 1

2010 0 03 L
2011 3

2012 2

2013 1 02 +
2014 1

2015 2

2016 2 01 +
2017 2

2018 0

Total 15 0.0

0=2.3, 6=17.8, As=47.8

o
2
“’,*
e
L
=

60 T DR3
DR10
5o |DRIS ’f )
40 + ™
30 4
2 4
10 +
0 |
20 30
Code AS
NOC02 *52 329.6 12.3
Ar= 3
Als= 10
AS max
Nr<=3 53.5 3
DR3 58.5 12.0
DR10 52.5 28.4
DR15 52.5 55.1
q i Q) Q A
0.112 25.2 35.3 42.0 74.6
0.110 26.3 34.9 43.0 75.0
0.108 275 34.5 44.0 75.4
0.107 28.6 34.2 45.0 75.8
0.105 29.8 33.8 46.0 76.2
0.104 31.0 335 47.0 76.6
0.102 32.2 33.2 48.0 77.0
0.101 334 32.9 49.0 77.4
0.100 34.7 32.6 50.0 77.8
0.099 35.9 324 51.0 78.2
0.098 37.2 32.2 52.0 78.6
0.097 385 32.0 53.0 79.0
0.097 39.8 31.8 54.0 79.4
0.096 41.1 31.6 55.0 79.9
0.096 424 314 56.0 80.3
0.095 437 31.3 57.0 80.7
0.095 45.0 31.2 58.0 81.2
0.095 46.3 311 59.0 81.6
0.095 47.7 31.0 60.0 82.0
0.095 49.0 30.9 61.0 82.5
0.095 50.3 30.9 62.0 82.9
T N/AAslyear

DR3

DR10
--- DR15
= Nr<=3

Brt

14.2
14.7
15.2
15.6
16.1
16.5
17.0
17.4
17.9
18.3
18.8
19.2
19.7
20.1
20.6
21.0
21.5
21.9
22.4
22.8
23.3

Nr<3 T

a

2.74
2.68
2.63
2.58
2.53
2.48
2.44
2.39
2.35
231
2.27
2.23
2.20
2.16
2.13
2.10
2.07
2.04
2.01
1.98
1.95

e Nr<=3

T T T T T T T T T
o - N w » v o ~ o] (=]

=
o

————— Rotation

A

40

45




#0171ARI

Daytime Arietids

10 T

0=40.2, 6=23.8, As=76.7

AS
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
334.3
334.0
333.7
3334
333.1
332.9
332.6
332.3
332.0
331.7
3314
331.1
330.9
330.6
330.3
330.0
329.7
329.4
329.1
328.9
328.6

CwWwN~NUTWNRRONDNDNZ

o

p
7.7

7.6
7.6
7.6
7.5
7.5
7.4
7.4
7.4
7.3
7.3
7.2
7.2
7.1
7.1
7.1
7.0
7.0
6.9
6.9
6.8

210 4+

o}
36.3
37.0
37.8
38.5
39.3
40.0
40.8
41.5
423
43.0
43.8
44.5
453
46.1
46.8
47.6
48.4
49.1
49.9
50.7
51.4

)
22.5
22.7
22.9
23.1
23.2
234
23.6
23.8
23.9
24.1
24.3
24.4
24.6
24.8
24.9
251
25.2
254
25.5
25.6
25.8

Vg
394
39.6
39.8
39.9
40.1
40.2
40.4
40.5
40.7
40.8
41.0
41.1
413
41.4
41.6
41.8
41.9
42.1
422
42.4
42.5

e

0.963
0.964
0.965
0.966
0.967
0.968
0.969
0.970
0.971
0.972
0.973
0.973
0.974
0.975
0.976
0.977
0.978
0.979
0.980
0.980
0.981

0.7 +
0.6 +
0.5 T
04 +
03 +
02 +

0.1 +

160

TDR3

PR10

X
[
I

=
o

T T T T T T T
o = N w S vl o ~ o] (=]

140 PR15 — — DR3

120 +

100 +

80 T

60 +

40 +

20 + .
0 ook

50 60 100
Code AS A-AS B
ARIO3 77 331.6 7.3
Ar= 3
Als= 10
AS max

Nr<=3 73.5 6
DR3 775 21.0
DR10 78.5 425
DR15 73.5 151.6
q i Q) Q A Bn a
0.108 23.0 347 670 995 128 290
0.104 234 340 680 998 128 2.88
0.100 238 334 69.0 1001 128 2.86
0.097 242 327 700 1004 128 2.83
0.093 246 321 71.0 100.7 128 281
0.090 251 314 720 101.0 128 2.79
0.086 256 30.8 730 101.3 128 277
0.083 26.1 301 74.0 1015 127 274
0.080 266 295 750 1018 127 272
0.077 271 289 760 1021 127 270
0.074 276 282 77.0 1024 127 2.68
0.071 282 276 78.0 1027 126 2.66
0.068 288 27.0 79.0 103.0 126 2.64
0.065 294 263 800 103.3 126 262
0.062 30.1 257 810 1036 126 2.60
0.059 308 251 820 1039 125 258
0.056 315 245 830 104.2 125 256
0.054 322 239 840 1045 125 254
0.051 330 233 850 1048 124 252
0.049 339 226 86.0 1051 124 250
0.046 347 221 87.0 1054 124 2.48

N/AAslyear




0=332.626, 6=29.197, As=94.456

40

35

30 +
25 +
20 T
15 +

10 + 1%

T DR3
DR10
TDR15

Code
JIPO1
Ar=

Als=

Nr<=3
DR3
DR10
DR15

0.863
0.873
0.882
0.889
0.896
0.896
0.897
0.898
0.898
0.899
0.899
0.900
0.900
0.901
0.902
0.907
0.911
0.915
0.919
0.922

2.5 T N/AAslyear

#0431JIP June iota Pegasids
10 +
-10 10
10 1 *
AS A-AS B o ) Vg e
89 2521 394 3265 28.9 52.5 0.615
90 2521 391 327.6 29.0 53.7 0.679
91 252.2 388 3286 29.0 55.0 0.748
92 2523 385 3296 29.1 56.3 0.821
93 2524 382 3307 29.2 57.6 0.899
93.1 2524 381 3308 29.2 57.7 0.907
93.2 2524 381 3309 29.2 57.8 0.915
93.3 2525 381 3310 29.2 58.0 0.923
934 2525 380 3311 293 58.1 0.931
935 2525 380 3312 293 58.2 0.939
936 2525 380 3313 293 58.4 0.947
937 2525 379 3314 293 58.5 0.955
93.8 2525 379 3315 293 58.6 0.964
939 2525 379 3316 293 58.7 0.972
94 2525 378 331.7 293 58.9 0.980
95 2526 375 3328 294 60.2 1.066
96 2527 372 3338 295 61.4 1.155
97 2528 36.9 3349 29.6 62.7 1.248
98 2529 36.6 3359 29.7 64.0 1.345
99 2529 36.2 337.0 2938 65.3 1.445
Year N
2007 0
2008 0
2009 10
2010 3
2011 2 20 T
2012 1
2013 0 15 4
2014 7
2015 1 w0 L
2016 1
2017 1
2018 4 o
Total 30

0.0 - -

-
Pt

105.5
107.0
108.5
109.9
111.3
1114
111.6
111.7
111.8
112.0
1121
112.2
112.4
1125
112.6
113.9
115.1
116.3
1175
118.6

max
15
18.0
33.1
16.8

Q
89.0
90.0
91.0
92.0
93.0
931
93.2
93.3
934
93.5
93.6
93.7
93.8
93.9
94.0
95.0
96.0
97.0
98.0
99.0

An
249.6
251.2
252.6
253.9
255.2
255.3
255.4
255.6
255.7
255.8
255.9
256.0
256.2
256.3
256.4
257.6
258.7
259.8
260.9
262.0

———DR3  Nr<3 T 16

-=-x--- DR15 T 14

Brt
-50.2
-46.5
-43.3
-40.6
-38.1
-37.9
-37.7
-37.4
-37.2
-37.0
-36.8
-36.6
-36.4
-36.2
-36.0
-34.1
-32.4
-30.8
-29.4
-28.2

T+ 12

+ 10

a
2.24
2.72
3.49
4.97
8.83
9.59
10.50
11.60
12.97
14.71
16.99
20.13
24.71
32.02
45.55
-13.79
-5.87
-3.69
-2.66
-2.07

= Nr<=3
————— Rotation
B

93

94

95



#0372PPS_0 phi Piscids a=20.1, 5=24.1, As=106.0 R Hide

16 + 45 T DR3 Nr<3 T 25
y x x Jox X 40 LDR10 o DR3
N 1
X x x X DR15 § DR1O

35 +

30 +

25 +

20 +

15 +

10

Code AS A-AS B
y PPS02 *94 282.4 16.4
Ar= 3
Als= 7
AS max
x Nr<=3 92.5 17
x x x x DR3 96.5 55
x ol DR10 975 425
DR15 97.5 21.8
AS A-AS B o ) Vg e q i ® Q A Po a
85 2849 142 34 169 66.3 0.880 0.828 153.6 127.2 850 3147 20.7 6.89
86 2848 144 41 174 66.3 0.881 0.832 1534 1279 86.0 315.0 20.7 7.01
87 2847 145 48 179 66.3 0.883 0.836 153.1 1285 87.0 3153 20.7 7.13
88 2845 147 55 184 66.3 0.884 0.840 152.8 129.2 88.0 3155 20.7 7.27
89 2844 149 6.3 18.9 66.3 0.886 0.845 152.6 129.8 89.0 3158 20.7 7.41
90 2842 151 7.0 194 66.4 0.888 0.849 152.3 1305 900 316.1 20.7 7.56
91 2841 152 7.7 19.9 66.4 0.889 0.853 152.0 131.1 910 3163 207 7.71
92 2840 154 84 204 66.4 0.891 0.857 151.8 131.8 920 316.6 20.7 7.88
93 283.8 15.6 9.2 209 66.4 0.893 0.861 1515 1324 93.0 3169 20.6 8.06
94 283.7 157 99 214 66.5 0.895 0.864 151.2 1331 940 3171 206 8.25

95 2835 159 106 21.9 66.5 0.834 0.856 29.8 130.7 950 229.7 221 515
96 2834 16.1 114 224 66.5 0.899 0.872 150.7 1344 96.0 317.7 205 8.66
97 2832 163 12.1 229 66.5 0.902 0.876 1505 1351 970 318.0 204 8.89
98 283.1 164 129 234 66.6 0.904 0.880 150.2 1357 98.0 3182 203 9.14
99 283.0 16.6 13.6 23.9 66.6 0.906 0.883 1499 1364 99.0 3185 20.2 940
100 2828 16.8 144 244 66.6 0.908 0.887 149.7 137.0 100.0 318.8 20.1 9.69
101 2827 17.0 151 249 66.6 0.911 0.890 1494 1377 101.0 319.1 20.0 10.00
102 2825 171 159 253 66.6 0.913 0.894 149.2 1383 1020 3194 199 10.33
103 2824 173 16.6 2538 66.7 0.916 0.897 1489 139.0 103.0 319.7 19.8 10.69
104 2822 175 17.4 26.3 66.7 0.919 0.901 148.7 139.6 1040 320.0 19.7 11.09
105 2821 176 18.1 26.8 66.7 0.922 0.904 148.4 140.3 105.0 320.3 19.6 11.52

pd

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total 113

18 T N/AAslyear —— Nr<3
--x--BO4

[E=N

16 T

14 +

'_\
OO ~NOWOo oW

12 +

1.0 +

08 +

06 T

04 T

= e
O ~NN BN

0.2 =

~.
~~~~~~~

0.0 t t t =
85 90 95 100 105




0=297.8, 6=-33.9, As=80

#0165SZC Southern June Aquilids

10 + X x x
-10

-10 +
AS A-AS B o ) Vg e
94 2095 -88 308.1 -27.9 40.2 0.963
95 2094 9.0 309.2 -27.8 40.2 0.962
96 209.3 9.1  310.2 -27.8 40.1 0.961
97 209.2 93 3112 -27.7 40.1 0.961
98 209.1 94 3122 -276 40.0 0.960
99 209.0 -96 3132 -275 40.0 0.959
100 2089 -98 3142 -27.4 39.9 0.958
101 2088 -99 3153 -27.3 39.9 0.958
102  208.7 -10.1  316.3 -27.2 39.8 0.957
103 2086 -10.2 3173 -27.1 39.7 0.956
104 2085 -104 3183 -27.0 39.7 0.956
105 2084 -105  319.3 -26.9 39.6 0.955
106 2084 -10.7  320.3 -26.7 39.6 0.954
107 2083 -109 3213 -26.6 39.5 0.953
108 2082 -11.0 3223 -265 39.5 0.953
109 208.1 -11.2  323.3 -26.3 394 0.952
110 208.0 -11.3 324.2 -26.2 39.4 0.951
111 2079 -115 325.2 -26.0 39.3 0.951
112 2078 -11.6  326.2 -25.9 39.3 0.950
113 2077 -11.8  327.2 -25.7 39.2 0.949
114 2076 -12.0 328.2 -25.6 39.2 0.948
Year N
2007 2
2008 2 12
2009 4
2010 3
2011 7
2012 1
2013 2
2014 6
2015 3
2016 11
2017 2
2018 8
Total 51

DR3
140 PR10
PR15

120 ~

SZC02
Ar=
As=

Nr<=3
DR3
DR10
DR15

0.079
0.081
0.082
0.084
0.086
0.088
0.090
0.092
0.094
0.096
0.098
0.100
0.102
0.104
0.106
0.108
0.111
0.113
0.115
0.117
0.119

N/AAslyear

32.3
32.5
32.7
329
33.0
33.2
334
33.5
33.7
33.8
33.9
34.1
34.2
34.3
34.4
34.6
34.7
34.8
34.9
35.0
35.1

104
3
10
AS
107.5

107.5
103.5

0]
151.8
151.4
151.0
150.7
150.3
150.0
149.6
149.2
148.9
148.5
148.1
147.8
147.4
147.0
146.6
146.3
145.9
145.5
1451
144.8
144.4

A-AS

PR e

209.2

max
9

127.6
75.8

Q
274.0
275.0
276.0
277.0
278.0
279.0
280.0
281.0
282.0
283.0
284.0
285.0
286.0
287.0
288.0
289.0
290.0
291.0
292.0
293.0
294.0

-11.3

An

69.6
70.3
71.0
71.7
72.5
73.2
73.9
74.6
75.3
76.0
76.7
77.4
78.1
78.8
79.5
80.2
80.9
81.6
82.3
82.9
83.6

Brt

14.7
14.9
15.2
15.4
15.7
15.9
16.2
16.4
16.7
16.9
17.1
17.4
17.6
17.9
18.1
18.4
18.6
18.8
19.1
19.3
19.6

a

2.11
212
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
221
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
231
2.32

T T T T T
o - N w » v a ~ o] (=]

=
o



0=40.1, 6=10.6, As=119

#0533JXA July xi Arietids
101 x x
y X )?( X
x %
-10 10
10 L %
AS A-AS B o ) Vg e
95 2876  -6.2 232 3.0 67.9 0.963
100 2865 -5.8 26.7 4.8 68.1 0.953
102 2861 -5.6 28.1 55 68.2 0.950
103 2859 55 28.8 5.9 68.2 0.948
104 2857 -55 295 6.2 68.3 0.946
105 2854 54 302 6.6 68.3 0.945
106 2852 53 309 6.9 68.3 0.943
107 285.0 -5.2 31.7 7.3 68.4 0.941
108 2848 5.1 324 76 68.4 0.940
108.2 2848 5.1 325 7.7 68.4 0.939
108.4 284.7 -5.1 327 7.8 68.4 0.939
108.6 2847 -5.1 328 7.8 68.5 0.939
108.8 2846 5.1 329 79 68.5 0.939
109 2846 -5.0 33.1 80 68.5 0.938
110 2844 -5.0 338 83 68.5 0.937
111 2842 -4.9 345 87 68.6 0.935
112 2840 -4.8 352 9.0 68.6 0.934
113 2837 -47 360 93 68.6 0.932
114 2835 -4.6 36.7 97 68.7 0.931
115 2833 -45 37.4 10.0 68.7 0.930
120 282.3 -4.1 41.1 116 68.9 0.924
Year N
2007 2
2008 2 1
2009 7 12 4
2010 11
2011 14
2012 6
2013 7
2014 3
2015 4
2016 6
2017 9
2018 10
Total 81

60 T DR3
DR10
5o LDRI5
40 +
30 +
20 + ,{'
#,
10 + ”.‘*I,{'
0 ﬁm‘?& 7\ ;
80 El) 100
Code AS A-AS B
JXA03 107.3 284.8 -5.1
Ar= 3
AAs= 10
AS max
Nr<=3 108.5 13
DR3 110.5 24.0
DR10 95.5 35.4
DR15 102.5 34.4
q i Q) Q A Bn a
0.762 168.2 299.3 275.0 335.2 -10.3 20.34
0.788 169.1 302.6 280.0 336.9 -9.2 16.88
0.798 169.5 304.0 2820 337.6 -8.7 15.89
0.803 169.6 304.6 283.0 3379 -85 1546
0.808 169.8 305.3 284.0 338.2 -8.3 15.06
0.813 170.0 306.0 2850 338.6 -8.1 14.69
0.818 170.2 306.7 286.0 3389 -7.9 14.36
0.823 1704 307.4 2870 339.2 -7.7 14.04
0.828 1705 308.1 288.0 3395 -7.4 1375
0.829 1706 308.2 288.2 339.6 -7.4 13.70
0.830 1706 308.4 2884 339.6 -7.4 13.65
0.831 1706 308.5 288.6 339.7 -7.3 1359
0.832 170.7 308.7 288.8 339.8 -7.3 1354
0.833 170.7 308.8 289.0 339.8 -7.2 1349
0.838 1709 309.5 290.0 340.1 -7.0 13.24
0.842 1711 310.2 291.0 3404 -6.8 13.01
0.847 171.2 310.9 2920 340.7 -6.6 12.80
0.852 1714 311.6 293.0 3410 -6.4 12.60
0.856 171.6 3124 2940 3413 -6.2 1241
0.861 171.7 313.1 2950 3416 -6.0 12.24
0.883 1726 316.7 300.0 343.0 -51 1157
T N/AAslyear —+—Nr<=3

Rotation

*****




#0372PPS_1

phi Piscids

K% xx x
X

0=20.1, 6=24.1, 1s=106.0

14 T DR3
DR10
12 +DR15

10 +

AS

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
283.6
283.3
283.1
282.9
282.6
282.4
282.2
281.9
281.7
2815
281.2
281.0
280.8
280.6
280.3
280.1
279.9
279.6
279.4
279.2
279.0

p
18.9

18.8
18.6
18.5
18.3
18.2
18.0
17.9
17.7
17.6
175
17.3
17.2
17.0
16.9
16.7
16.6
16.4
16.3
16.1
16.0

o
141
14.9
15.7
16.6
174
18.2
19.0
19.8
20.7
215
22.3
23.1
24.0
24.8
25.7
26.5
274
28.2
29.1
29.9
30.8

)
26.6
26.8
26.9
27.1
27.2
27.4
27.6
27.7
279
28.0
28.2
28.3
28.5
28.6
28.7
289
29.0
29.1
29.3
294
29.5

65.1
65.2
65.3
65.4
65.5
65.6
65.7
65.8
65.9
66.0
66.1
66.2
66.3
66.4
66.5
66.6
66.7
66.8
66.9
67.0
67.1

Nr<g T 25

80 90

100

110

120 As 130
Code AS A-AS B
PPS03 109.6 281.9 19.6
Ar= 3
AAs= 7
AS max
Nr<=3 108.5 20
DR3 106.5 4.1
DR10 102.5 9.9
DR15 110.5 12.4
e q i ® Q A Po a
0.852 0.871 1454 1335 100.0 321.0 243 5387
0.852 0.875 145.7 134.2 101.0 3213 238 5091
0.852 0.880 146.1 135.0 102.0 321.7 232 595
0.853 0.884 146.4 135.8 103.0 322.0 22.7 5.99
0.853 0.889 146.7 136.6 104.0 3224 222 6.04
0.854 0.893 147.1 137.3 105.0 3227 216 6.10
0.854 0.897 147.4 138.1 106.0 3230 21.1 6.15
0.855 0.901 147.7 1389 107.0 3234 206 6.21
0.856 0.906 148.0 139.7 108.0 323.7 20.0 6.28
0.857 0.910 148.3 1405 109.0 3240 195 6.35
0.858 0.914 148.7 141.3 1100 3244 190 6.42
0.859 0.918 149.0 1421 111.0 3247 184 6.50
0.860 0.922 149.3 1429 1120 3250 179 6.58
0.861 0.925 149.6 143.7 113.0 3253 174 6.67
0.863 0.929 1499 1446 1140 3256 169 6.77
0.864 0.933 150.2 1454 1150 3259 164 6.87
0.866 0.936 150.6 146.2 116.0 326.3 159 6.98
0.868 0.940 150.9 1470 1170 326.6 154 7.10
0.869 0.944 151.2 1478 1180 3269 149 7.22
0.871 0.947 1515 1486 119.0 3272 144 7.35
0.873 0.950 151.8 1495 120.0 3275 139 7.50
20 T N/AAslyear ——N<=3
8+ £ e B108
16 4 Rotation108
14 +
12 +
1.0 +
08 —+
0.6 T+
04 -
0.2 T
0.0 + + it 2 B ai
100 105 110 115 as 120



#0175JPE

July Pegasids

AS

90

95
100
105
106
107
108
108.2
108.4
108.6
108.8
109
110
111
112
113
114
115
116
120
125

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
246.7
246.1
245.6
245.0
244.9
244.8
244.7
244.7
244.7
244.7
244.6
244.6
2445
244.4
244.3
244.2
2441
244.0
243.9
2435
242.9

18
22
45
19
22
12
17

23
27
219

p
16.1

15.7
15.4
15.0
14.9
14.9
14.8
14.8
14.8
14.8
14.7
14.7
14.7
14.6
145
144
14.4
14.3
14.2
13.9
13.6

332.5
336.6
340.8
344.9
345.8
346.6
347.4
347.6
347.8
347.9
348.1
348.3
349.1
349.9
350.8
351.6
352.4
353.3
354.1
357.5

1.8

=340, 6=15, As=107.5

9.9
10.1
10.4
10.7
10.8
10.8
10.9
10.9
11.0
113
115
11.8
12.1
124
12.7
13.0
141
15.6

65.1
64.8
64.5
64.2
64.2
64.1
64.1
64.1
64.1
64.0
64.0
64.0
64.0
63.9
63.9
63.8
63.7
63.7
63.6
63.4
63.1

e

0.984
0.977
0.970
0.964
0.963
0.962
0.961
0.961
0.961
0.960
0.960
0.960
0.959
0.958
0.957
0.956
0.955
0.954
0.953
0.950
0.946

35 1
30 T
25 +
20 +
15 +
10 +

05 +

0.0

30 T DR3
DR10
| DR15

T 35

Nr<=3
DR3
DR10
DR15

q
0.654

0.635
0.616
0.596
0.592
0.588
0.584
0.583
0.583
0.582
0.581
0.580
0.576
0.572
0.568
0.564
0.560
0.556
0.552
0.536
0.515

N/AAslyear

*

147.3
147.7
148.0
148.3
148.4
148.5
148.5
148.5
148.5
148.6
148.6
148.6
148.7
148.7
148.8
148.8
148.9
149.0
149.0
149.3
149.6

AS
110
3
10
AS
108.5
106.5
105.5
110.5

®
253.6
256.1
258.5
260.9
261.4
261.9
262.4
262.5
262.6
262.7
262.8
262.9
263.4
263.9
264.4
264.9
265.4
265.9
266.4
268.3
270.8

A-AS
244.2

max
29
17.1
17.7
26.5

Q
90.0
95.0

100.0
105.0
106.0
107.0
108.0
108.2
108.4
108.6
108.8
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
120.0
125.0

An
199.2
201.4
203.5
205.6
206.0
206.5
206.9
207.0
207.0
207.1
207.2
207.3
207.7
208.1
208.6
209.0
209.4
209.8
210.3
211.9
214.1

Brt
-31.2
-31.3
-31.3
-31.2
-31.2
-31.2
-31.2
-31.2
-31.2
-31.2
-31.2
-31.1
-31.1
-31.1
-31.0
-31.0
-31.0
-30.9
-30.9
-30.7
-30.4

a
40.10
27.18
20.62
16.66
16.05
15.48
14.95
14.85
14.75
14.65
14.56
14.46
14.00
13.57
13.16
12.78
12.43
12.09
11.77
10.65

9.52

Rotation

100

105

110

115



#0411CAN

¢ Andromedids

0=32.4, 6=48.4, A.s=110

AS

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
297.9
297.9
297.9
298.0
298.0
298.0
298.0
298.0
298.0
298.1
298.1
298.1
298.1
298.1
298.1
298.2
298.2
298.2
298.2
298.2
298.2

pd

© 00 0000~

122

p
33.1

33.1
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.0
32.9
32.9
32.9
32.9
32.9
32.9
32.9
32.8
32.8
32.8
32.8

o}
15.9
17.0
18.0
19.1
20.2
21.2
22.3
234
24.5
25.7
26.8
27.9
29.1
30.2
314
32.6
33.8
35.0
36.2
37.4
38.7

)
43.0
43.4
43.7
441
44.5
448
452
45.6
45.9
46.3
46.6
47.0
47.3
47.7
48.0
48.3
48.6
49.0
493
49.6
49.9

56.5
56.6
56.6
56.6
56.6
56.7
56.7
56.7
56.8
56.8
56.8
56.8
56.9
56.9
56.9
56.9
57.0
57.0
57.0
57.0
57.1

e

0.893
0.895
0.896
0.897
0.898
0.899
0.900
0.901
0.903
0.904
0.824
0.906
0.907
0.908
0.909
0.910
0.911
0.912
0.913
0.914
0.915

45

40

35 +

30 +

25 +

T DR3
DR10
TDR15

I X
* %/ 3

P e
;

80
Code
CANO1
Ar=
Als=

Nr<=3
DR3
DR10
DR15

0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.637
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684
0.684

16 T N/AAslyear

14 +

12 +

1.0 +

08 +

06 +

04 +

02 +

0.0

90

112.2
112.2
112.2
112.3
112.3
112.3
112.4
112.4
112.4
112.4

78.3
112.5
112.5
1125
112.6
112.6
112.6
112.6
112.7
112.7
112.7

AS
107

10
AS
109.5

98.5
110.5
97.5

®

107.9
107.9
107.9
108.0
108.0
108.0
108.0
108.1
108.1
108.1

99.9
108.2
108.2
108.2
108.2
108.3
108.3
108.3
108.3
108.4
108.4

max

42.0
213
24.8

Q
95.0
96.0
97.0
98.0
99.0

100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
1140
115.0

An
3245
3255
326.5
3275
328.4
329.4
330.4
331.4
332.4
333.4
235.7
335.4
336.4
337.3
338.3
339.3
340.3
341.3
342.3
343.3
344.3

Brt

61.8
61.8
61.7
61.7
61.6
61.6
61.6
61.5
61.5
61.5
14.7
61.4
61.3
61.3
61.3
61.2
61.2
61.2
61.2
61.1
61.1

a

6.42
6.49
6.56
6.63
6.71
6.79
6.86
6.94
7.02
7.10
3.61
7.26
7.35
7.43
7.52
7.60
7.69
7.78
7.87
7.97
8.06

——— Nr<=3

————— Rotation

100

105

110



0=298.3, 6=-7.1, As=86

100 DR3

DR10

90 Bris

80 A
70 +
60 +
50 +
40 +
30 +
20 +

10 +
0 4%

IRz fede

1 14

T+ 12

+ 10

80
Code

NZC02

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

q
0.099

0.107
0.109
0.110
0.112
0.113
0.115
0.117
0.118
0.120
0.122
0.123
0.125
0.127
0.129
0.130
0.132
0.134
0.136
0.138
0.141

1.8 IN/AAslyear

#0164NZC Northern June Aquilids

y 10 +
-10
AS A-AS B o ) Vg e
95 210.0 122 304.4 -7.2 40.0 0.951
100 2095 123 308.6 -6.0 39.3 0.946
101 2094 124 3095 -57 39.2 0.945
102 2093 124 310.3 -55 39.1 0.944
103 209.1 124 3111 -5.2 39.0 0.943
104 209.0 124 312.0 -4.9 38.8 0.942
105 208.9 125 312.8 -4.7 38.7 0.941
106 2088 125 3136 -4.4 38.6 0.940
107 208.7 125 3145 -4.1 38.5 0.939
108 208.6 125 315.3 -3.9 38.3 0.937
109 2085 12.6 316.1 -3.6 38.2 0.936
110 2084 12.6 3169 -3.3 38.1 0.935
111 208.2 12.6 317.8 -3.0 37.9 0.934
112 208.1 12.7 3186 -2.7 37.8 0.933
113 208.0 12.7 3194 -24 37.7 0.932
114 2079 127 320.2 -2.2 37.6 0.930
115 207.8 12.7 321.0 -1.9 374 0.929
116 207.7 12.8 3218 -1.6 37.3 0.928
117 2076 128 3226 -1.2 37.2 0.927
118 2075 128 3235 -0.9 37.1 0.925
120 207.2 129 3251 -0.3 36.8 0.923
Year N
2007 0
2008 8
2009 14 16 T
2010 8 14 1
2011 28 |
2012 7
2013 9 T
2014 4 08 T
2015 7 06 +
2016 15 oa |
2017 12
2018 19 2T

Total

0.0

90

AS

|
40.9
39.0
38.6
38.2
37.9
37.5
37.2
36.8
36.5
36.2
35.8
35.5
35.2
34.9
34.5
34.2
33.9
33.6
33.3
33.0
324

100

A-AS

108.09
3
10
AS
112.5
99.5
103.5
101.5

®
328.3
327.2
327.0
326.8
326.5
326.3
326.1
325.8
325.6
325.4
325.1
324.9
324.7
324.4
324.2
324.0
323.7
323.5
323.3
323.0
322.5

208.8

max
14
25.5
63.8
89.6

95.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
1140
115.0
116.0
117.0
118.0
120.0

110 120

p
133

A PBn

70.0 -20.1
73.4 -19.9
74.1 -19.9
74.8 -19.8
75.4 -19.8
76.1 -19.8
76.8 -19.7
77.5 -19.7
78.2 -19.6
78.9 -19.6
79.5 -19.5
80.2 -19.5
80.9 -195
81.6 -194
82.3 -194
83.0 -19.3
83.7 -19.3
84.4 -19.2
85.0 -19.2
85.7 -19.1
87.1 -19.0

a

2.03
1.98
1.97
1.97
1.96
1.95
1.94
1.93
1.93
1.92
1.91
1.90
1.90
1.89
1.88
1.87
1.87
1.86
1.85
1.84
1.83

95




#04447CS

zeta Cassiopeiids

0=6.9, 6=50.7, As=113.2

105
106
107
108
109
110
111
112
113
113.1
113.2
113.3
113.4
113.5
113.6
113.7
113.8
113.9
114
115
116

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

213

p
45.2

44.9
44.6
44.3
441
43.8
435
43.2
43.0
42.9
42.9
42.9
429
42.8
42.8
42.8
42.8
42.7
42.7
42.4
42.1

o}
355.1
356.5
357.9
359.3

0.8

2.2

3.7

5.2

6.7

6.8

7.0
7.1
7.3
7.4
7.6
7.8
79
8.1
8.2
9.7
11.3

54.1
54.4
54.8
55.2
55.5
55.9
56.3
56.6
57.0
57.1
57.1
57.1
57.2
57.2
57.2
57.3
57.3
57.3
57.4
57.8
58.1

e

0.790
0.807
0.825
0.843
0.862
0.880
0.899
0.918
0.937
0.939
0.941
0.942
0.944
0.946
0.948
0.950
0.952
0.954
0.956
0.975
0.995

30

25 4

20 +

15 +

10 +

T DR3
DR10
| DR15

X
o

X
wﬁ_w“*n;&’;ﬁ31

IRz fede

85
Code
ZCS03
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
1.007

1.006
1.005
1.004
1.002
1.001
1.000
0.998
0.997
0.996
0.996
0.996
0.996
0.996
0.996
0.995
0.995
0.995
0.995
0.993
0.992

50 T N/AAslyear

45 +
40 +
35 1
30 T
25 T
20 T
15 +
1.0 +

05 +

0.0

95

AS

102.7
103.3
103.9
104.4
105.0
105.5
106.1
106.6
107.2
107.2
107.3
107.4
107.4
107.5
107.5
107.6
107.6
107.7
107.7
108.3
108.8

105
A-AS
1115 2
3
5
AS m
113.5
113.5
112.5
112.5

0]
168.2
167.6
167.0
166.4
165.9
165.3
164.7
164.2
163.6
163.6
163.5
163.5
163.4
163.4
163.3
163.3
163.2
163.2
163.1
162.6
162.1

77.8

ax
50
14.3
22.6
27.3

Q
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
1131
113.2
113.3
113.4
113.5
113.6
113.7
113.8
113.9
1140
115.0
116.0

B

115

43.0

An
287.6
288.9
290.2
291.4
292.7
294.0
295.3
296.6
298.0
298.1
298.2
298.4
298.5
298.6
298.8
298.9
299.0
299.2
299.3
300.6
302.0

Brt

115
12.0
12.6
13.1
13.6
14.2
14.7
15.1
15.6
15.7
15.7
15.7
15.8
15.8
15.9
15.9
16.0
16.0
16.1
16.5
16.9

a
4.79
5.22
5.75
6.40
7.24
8.34
9.87
1211
15.73
16.22
16.74
17.30
17.90
18.53
19.22
19.96
20.76
21.63
22.58
40.38
200.37

—— Nr<=3
————— Rotation

Sxo

109 111

113

115

117

T 60

+ 50

1 40

+ 30

+ 20

+ 10



0=280.1, 6=51.1, As=125.3

#0184GDR July gamma Draconids
10 + x
x B
-10 10
-10 + x
AS A-AS B o ) Vg e
120 175.1 72.1 281.6 49.7 29.2 1.018
121 173.8 72.4 281.4 499 28.9 1.006
122 1725 726 2812 50.1 28.5 0.994
123 1712 728 281.0 50.2 28.1 0.981
124 169.9 72.9 280.7 50.4 27.8 0.969
125 168.5 73.1 280.5 50.5 27.4 0.957
125.1 1684 73.1 2805 50.6 27.3 0.955
125.2 168.2 73.2 280.5 50.6 27.3 0.954
1253 168.1 732 2804 506 27.3 0.953
1254 168.0 73.2 280.4 50.6 27.2 0.952
1255 167.8 73.2 280.4 50.6 27.2 0.951
125.6 167.7 73.2 280.4 50.6 27.2 0.949
125.7 1675 732 280.3 50.6 27.1 0.948
1258 167.4 733 280.3 50.6 27.1 0.947
1259 167.3 73.3 280.3 50.7 27.1 0.946
126 167.1 733  280.3 50.7 27.0 0.944
127 1657 735 280.0 50.8 26.7 0.932
128 1643 736  279.8 50.9 26.3 0.919
129 1628 737 2795 510 25.9 0.907
130 1613 739 2792 511 25.6 0.894
Year N
2007 11
2008 11
2009 5 |
2010 8 30 4
2011 0
2012 2 25 T
2013 0 o L
2014 18
2015 6 15 4
2016 5
2017 1 T
2018 7 05 4
Total 74

0.0

90 T DR3
DR10
80 TDR15

70 1
60 1
50 T
40 +
30 T
2 1

10 +

0

Lo uws x4 ¥
t t

T 35

T 30

T+ 25

+ 20

+ 15

+ 10

100
Code
GDRO06
Ar=
Als=

Nr<=3
DR3
DR10
DR15

0.969
0.971
0.972
0.974
0.975
0.977
0.977
0.977
0.977
0.977
0.977
0.978
0.978
0.978
0.978
0.978
0.979
0.981
0.982
0.983

N/AAslyear

110

42.8
42.3
41.8
41.3
40.8
40.3
40.2
40.2
40.1
40.1
40.0
40.0
39.9
39.9
39.8
39.8
39.3
38.8
38.3
37.8

AS
124.6
3
5
AS
1255
125.5
1255
1255

®
204.8
204.4
204.0
203.6
203.2
202.8
202.8
202.7
202.7
202.6
202.6
202.6
202.5
202.5
202.4
202.4
202.0
201.6
201.3
200.9

120
A-AS
167.9

max
33
18.0
54.7
82.7

Q
120.0
121.0
122.0
123.0
124.0
125.0
125.1
125.2
125.3
125.4
125.5
125.6
125.7
125.8
125.9
126.0
127.0
128.0
129.0
130.0

A Bn a

318.7 -16.5 -53.76
319.5 -16.1-165.49
320.3 -15.7 153.16

321.2 -15.3
322.0 -14.9
322.8 -14.5
3229 -145
3229 -14.4
323.0 -14.4
3231 -14.4
323.2 -14.3
323.3 -14.3
3233 -14.2
323.4 -14.2
3235 -14.2
3236 -14.1
324.4 -13.7
325.2 -13.4
326.0 -13.0
326.8 -12.6

52.32
31.54
22.56
21.94
21.35
20.79
20.26
19.75
19.27
18.81
18.38
17.96
17.56
14.37
12.16
10.54

9.30

——— Nr<3

————— Rotation

118

132



#0005SDA Southern delta Aquariids a=342.1, 6=-15.4, As=125.6

x x 10 - 250 TDR3 R

DR10 .

DR15 A

200 + —— DR3 /
DR10

---x--- DR15

150 +f oo Nr<=3

+ 250

+ 200

+ 150

100 T -
I + 100

50 + ;i \
[ X T 50

0 R . kad s PR
100 110 120 130 140 As 150
Code AS A-AS B
SDAOQ9 126.8  208.8 -1.4
Ar= 2
AAs= 5
AS max

Nr<=3 1275 278
DR3 127.5 234

0% x L. DR10 126.5 1143
DR15 126.5  227.7

AS A-AS B o ) Vg e q i ® Q A Po a

115 2118 -6.0 3311 -182 422 0.982 0.042 315 1594 2950 972 106 2.28
120 2103 -6.6  334.8 -175 41.5 0976 0.056 29.1 1559 300.0 986 115 237
121 2100 -6.7 3355 -17.3 41.3 0975 0.059 287 1552 3010 989 116 239
122 209.7 -6.8  336.3 -17.2 41.2 0974 0.062 283 1545 3020 99.2 118 241
123 2094 -69  337.0 -17.0 41.0 0.973 0.065 279 1538 303.0 995 119 243
124 2091 -7.0 337.7 -16.9 40.9 0972 0.069 275 1531 3040 99.7 121 246
125 2089 -71 3385 -16.7 40.7 0971 0.072 272 1523 3050 100.0 123 248
126 2086 -7.2  339.2 -16.6 40.6 0.970 0.076 269 1516 306.0 100.3 124 250
127 2083 -74 3399 -16.4 40.4 0969 0.079 26.6 1509 307.0 100.6 126 2.52
128 2080 -75 3406 -16.3 40.3 0.967 0.083 26.3 150.2 308.0 100.8 12.7 254
129 2077 -7.6 3413 -16.1 40.1 0.966 0.086 26.0 149.5 309.0 1011 128 2.56
130 2074  -7.7 34211 -15.9 39.9 0.965 0.090 25.7 1488 310.0 101.3 13.0 259
131 2071 -7.8 3428 -158 39.8 0.964 0.094 254 1480 3110 1016 131 261
132 2068 -7.9 3435 -156 39.6 0.963 0.098 25.2 1473 3120 1019 133 2.63
133 2065 -8.0 3442 -154 39.5 0.962 0.102 249 146.6 3130 1021 134 2.66
134 2062 -8.2 3449 -153 39.3 0.960 0.106 24.7 1459 3140 1024 135 268
135 2059 -83 3456 -151 39.2 0.959 0.110 244 1452 3150 1026 13.7 271
136 2056 -84 3464 -14.9 39.0 0.958 0.114 242 1444 3160 1029 138 2.73
137 2053 -85  347.1 -148 38.9 0.957 0.118 240 1437 3170 1031 139 276
138 2051 -86 3478 -146 38.7 0.956 0.123 23.7 143.0 3180 1034 140 278
140 2045 -8.8  349.2 -14.2 38.4 0.954 0.131 233 1415 3200 1039 143 283

Year N

2007 90

2008 90 25 T N/AAslyear :Zrcz
2009 58 Rotation
2010 100

2011 50

2012 198

2013 40

2014 234 .

2015 116 \‘\

2016 177 \\.\

2017 57 e

2018 224 B S
Total 1434




#0001CAP

alpha Capricornids

127
737

7.7
8.0
8.2
8.5
8.7
9.0
9.1
9.2
9.3
9.4
9.5
9.7
9.8
9.9
10.0
10.1
10.4
10.6
10.8
11.0
11.2

o}
296.5
297.7
298.8
299.9
301.0
302.1
302.6
303.2
303.7
304.3
304.8
305.3
305.9
306.4
306.9
307.5
308.5
309.6
310.6
311.7
312.7

0=306.6, 6=-8.2, As=128.9

)

-13.3
-12.9
-12.4
-12.0
-115
-11.0
-10.8
-10.5
-10.3
-10.0

-9.8
-9.5
-9.3
-9.1
-8.8
-8.5
-8.0
-7.5
-1.0
-6.5
-6.0

25.5
25.1
24.7
24.3
23.9
23.5
23.3
231
229
22.8
22.6
224
22.2
22.0
21.8
216
21.2
20.8
20.4
20.0
19.6

e

0.795
0.791
0.786
0.782
0.778
0.773
0.771
0.769
0.767
0.765
0.762
0.760
0.758
0.755
0.753
0.750
0.745
0.740
0.735
0.730
0.724

[
o

PN WA U N 0 O
4 4 4 4 4 4 4 4 4

o

90 T

80 +

70 +

60 +

50 +

40 +

30 +

20 +

DR3
DR10
DR15

10 + A

............

Code
CAP0O4
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.469

0.484
0.500
0.515
0.530
0.545
0.552
0.559
0.566
0.574
0.581
0.588
0.595
0.602
0.609
0.615
0.629
0.642
0.655
0.668
0.680

T N/Azslyear

7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.2
7.2
7.2
7.2
7.2
7.2
7.1
7.1
7.0
7.0
6.9

AS
127.9
3
10
AS
1275
129.5
126.5
1275

0]
282.5
280.7
278.9
277.1
275.4
273.7
272.8
272.0
271.1
270.3
269.4
268.6
267.8
266.9
266.1
265.3
263.7
262.1
260.5
259.0
257.4

A-AS
179.3

max
93
25.7
65.8
85.3

110.0
112.0
114.0
116.0
118.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
132.0
134.0
136.0
138.0
140.0

An

32.6
32.8
33.0
33.2
33.4
33.7
33.8
34.0
34.1
34.3
34.4
34.6
34.7
34.9
35.1
35.3
35.6
36.0
36.4
36.9
37.3

B a

-71.2 229
-7.2 231
-71.2 234
-7.3  2.36
-7.3  2.38
-7.3 240
7.3 241
-71.3 242
-7.3 243
-71.3 244
-71.2 244
-7.2 245
-71.2 245
-7.2 246
-7.2 246
1.1 247
1.1 247
-7.0 247
-6.9 247
-6.8 247
-6.7 2.46

T 100

120

125

130

135



#0191ERI

eta Eridanids

AS

120
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
145
150
155
160

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
259.8
259.8
259.9
259.9
259.9
259.9
259.9
259.9
260.0
260.0
260.0
260.0
260.0
260.0
260.0
260.1
260.1
260.2
260.2
260.3
260.4

37
35
30
57
35
78
43
29
35
47
30
54
510

-28.0
-27.8
-27.7
-27.7
-27.7
-27.6
-27.6
-27.5
-27.5
-27.5
-27.4
-27.4
-27.3
-27.3
-27.3
-27.2
-27.2
-27.0
-26.8
-26.6
-26.4

o}
29.0
33.3
34.1
35.0
35.8
36.7
37.5
38.4
39.2
40.1
40.9
41.8
427
435
44.4
45.2
46.1
50.4
54.8
59.2
63.6

=45, 6=-12.9, As=137.5

)

-18.2
-16.2
-15.9
-155
-15.1
-14.8
-14.4
-14.1
-13.7
-13.4
-13.0
-12.7
-12.3
-12.0
-11.7
-11.4
-11.0

-9.5
-8.1
-6.8
-5.6

63.8
63.9
63.9
63.9
63.9
63.9
63.9
63.9
63.9
63.9
63.9
64.0
64.0
64.0
64.0
64.0
64.0
64.0
64.1
64.1
64.2

€

0.935
0.931
0.930
0.929
0.928
0.927
0.926
0.925
0.924
0.923
0.922
0.921
0.920
0.918
0.917
0.916
0.915
0.909
0.903
0.896
0.889

40 T

35 +

45 +
40 +
35 1
30 1
25 1
20 T
15 +

10 4\

N/AAslyear

DR3
DR10
DR15

110
Code
ERIO1
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.951

0.951
0.951
0.951
0.950
0.950
0.950
0.950
0.950
0.950
0.949
0.949
0.949
0.949
0.949
0.948
0.948
0.947
0.946
0.945
0.944

120

AS
137.6
3
20
AS
134.5
126.5
127.5
127.5
i o)
1311 29.7
1315 29.8
1315 29.8
131.6  29.8
1316 29.8
131.7 29.8
131.8 29.9
131.8 29.9
1319 29.9
132.0 299
132.0 29.9
132.1 299
132.1  30.0
132.2 30.0
132.3  30.0
132.3  30.0
1324  30.0
132.7 301
133.0 30.2
133.3  30.3
133.6 304

130
A-AS
260.6

max
39
40.0
37.0
324

Q
300.0
305.0
306.0
307.0
308.0
309.0
310.0
311.0
312.0
313.0
314.0
315.0
316.0
317.0
318.0
319.0
320.0
325.0
330.0
335.0
340.0

140
p
-27.3

An
279.4
284.3
285.2
286.2
287.1
288.1
289.1
290.0
291.0
292.0
292.9
293.9
294.9
295.8
296.8
297.8
298.7
303.5
308.4
313.2
318.0

Bri

21.9
21.8
21.8
21.8
21.8
21.8
21.8
21.8
21.8
21.8
21.7
21.7
21.7
21.7
21.7
21.7
21.7
21.6
21.6
215
21.5

——

_____

a
14.62
13.70
13.51
13.33
13.16
12.98
12.81
12.63
12.46
12.29
12.13
11.96
11.80
11.64
11.48
11.32
11.17
10.43

9.74

9.11

8.53

Nr<3
Rotation134

- 45

1 40

T+ 35

+ 30

T+ 25

T 20

115

+ 10




#0183PAU

Piscis Austrinids

0=340.7, 6=-25.7, As=123.7

AS

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
212.4
212.2
212.0
211.9
211.7
2115
2114
211.2
211.0
210.9
210.7
210.5
210.4
210.2
210.0
209.8
209.7
209.5
209.3
209.2
209.0

pd

[E=N

COWUDPMWWRAPRLROO®

(6]

p
-15.7

-15.7
-15.7
-15.8
-15.8
-15.8
-15.8
-15.8
-15.9
-15.9
-15.9
-15.9
-15.9
-16.0
-16.0
-16.0
-16.0
-16.0
-16.1
-16.1
-16.1

-10 +

a 1)
345.4 -23.3
346.2 -23.0
347.0 -22.7
347.8 -22.4
348.6 -22.1
349.4 -21.8
350.2 -21.5
351.0 -21.2
351.8 -20.9
352.5 -20.5
353.3 -20.2
354.1 -19.9
354.9 -19.6
355.7 -19.3
356.4 -19.0
357.2 -18.7
358.0 -18.4
358.8 -18.1
359.5 -17.7

0.3 -17.4

1.1 -17.1

Vg
42.9
42.9
42.9
42.9
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.1
43.1
431
43.1
43.1

=
o

IRz fede

=
o

T DR3 DR3 Nr<3 T
° Toris D10 g
s 1 : ---x--- DR15 L g
7 -7
6 -6
5 - L5
4 - =
3 - -3
2 - +2
1 4 1
0 | . . : i ] 0
110 120 130 140 150 As 160
Code AS A-AS B
PAUO5 135.1 210.8 -16.7
Ar= 3
Als= 10
AS max
Nr<=3 134.5 9
y DR3 134.5 3.9
DR10 1355 0.8
DR15 136.5 4.8
e q i ® Q A Po a
0.959 0.111 58.2 1451 305.0 104.8 291 270
0.959 0.112 579 1448 306.0 1054 29.2 276
0.960 0.113 57.6 1445 3070 106.1 29.3 2383
0.961 0.114 57.2 1442 308.0 106.7 294 2.89
0.961 0.115 569 1440 309.0 1073 295 296
0.962 0.116 56.6 143.7 310.0 108.0 29.6 3.03
0.962 0.118 56.3 1434 311.0 108.6 29.7 3.11
0.963 0.119 559 1431 3120 109.2 298 3.19
0.963 0.120 55.6 1429 313.0 109.8 299 3.27
0.964 0.121 553 1426 3140 1105 30.0 3.36
0.965 0.122 55.0 1423 3150 1111 301 345
0.965 0.124 547 1420 316.0 111.7 30.1 3.55
0.966 0.125 544 1417 3170 1123 30.2 3.65
0.967 0.126 54.0 1414 318.0 1129 303 3.77
0.967 0.127 53.7 1411 319.0 1135 304 3.88
0.968 0.128 53.4 140.8 320.0 114.1 305 4.01
0.969 0.130 53.1 1405 321.0 1147 306 4.14
0.969 0.131 528 140.2 3220 1153 306 4.29
0.970 0.132 525 1399 323.0 1159 30.7 4.44
0.971 0.134 522 139.6 3240 1165 30.8 4.60
0.972 0.135 519 139.3 325.0 1171 309 4.78
L0 T N/AAslyear —+—Nr<=3
o9 L = /F:otatlon
0.8 +
07 +
06 1
05 +
0.4 +
03 +
02 +
01 + "~ -
0.0 \rb

130

135

140



#0007PER

AS

120
125
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
150

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
282.9
282.9
283.0
283.0
283.0
283.0
283.0
283.0
283.1
283.1
283.1
283.1
283.1
283.1
283.1
283.1
283.2
283.2
283.2
283.2
283.3

N
2067
929
604
1151
1232
1063
1627
494
697
1950
660
1519
13993

Perseids

B o
39.7 21.9
39.3 27.9
39.2 317
39.1 33.0
39.0 34.3
39.0 35.6
38.9 36.9
38.8 38.3
38.8 39.6
38.7 41.0
38.6 424
38.6 43.8
385 45.2
384 46.6
384 48.1
38.3 495
38.2 51.0
38.2 52.5
38.1 54.0
38.1 55.5
37.7 63.2

54.1
55.0
55.3
55.5
55.8
56.1
56.3
56.6
56.8
57.1
57.3
57.5
57.8
58.0
58.2
58.4
58.6
58.7
58.9
59.6

58.6
58.7
58.7
58.7
58.7
58.7
58.7
58.7
58.8
58.8
58.8
58.8
58.8
58.8
58.8
58.8
58.9
58.9
58.9
59.0

0=46.8, 6=57.77, As=140.19

700 1DR3

PR10

600 PR15

500 +

300 +

200 +

100 +

0

——

200 4

——DR3

DR10

- DR15

Nr<=3

X

R e
T
T

¥

IR & Hite

"xO%.
"

e E
.

"X,
’
}

X
ey

Nr<3T

110
Code
PERO4
Ar=
Als=

Nr<=3
DR3
DR10
DR15

e q
0.957
0.955
0.953
0.953
0.953
0.952
0.952
0.951
0.951
0.950
0.950
0.950
0.949
0.949
0.948
0.948
0.947
0.947
0.946
0.946
0.943

T N/AAslyesr

200 +
150 +
100 +

50 +

120

AS

|
111.4
111.8
112.0
112.1
112.2
112.3
112.4
112.4
112.5
112.6
112.7
112.8
112.9
112.9
113.0
113.1
113.2
113.3
113.3
113.4
113.8

130

A-AS

137
3
8
AS
139.5
139.5
139.5
139.5

0]
151.7
151.3
151.1
151.0
150.9
150.8
150.7
150.6
150.6
150.5
150.4
150.3
150.2
150.1
150.0
149.9
149.8
149.7
149.6
149.5
149.1

283.3

max

2967

26.3
216.9
660.3

0
120.0
125.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0
140.0
141.0
142.0
143.0
1440
145.0
150.0

B

140

38.3

An
311.1
316.5
319.7
320.8
321.9
323.0
324.0
325.1
326.2
327.3
328.4
329.5
330.5
331.6
332.7
333.8
334.9
336.0
337.1
338.2
343.6

150

B

26.2
26.5
26.6
26.7
26.8
26.8
26.9
26.9
27.0
27.1
27.1
27.2
27.3
27.3
27.4
27.5
27.5
27.6
27.7
27.7
28.1

s 160

a
25.16
20.21
18.03
17.40
16.80
16.25
15.72
15.23
14.77
14.33
13.91
13.52
13.14
12.79
12.45
12.13
11.82
11.53
11.25
10.98

9.80

3500

+ 3000

T+ 2500

+ 2000

+ 1500

+ 1000

+ 500

0




#0012KCG

kappa Cygnids

2 T
18 +
16 1
14 4
12 +
10 1+

DR3

DR10
DR15

0=286.2, 6=59.1, As=145.2

PR e

............

T 20
1 18
1 16
114
112

8 4 r 8
6 4 r 6
4 1 - 4
2 4 2
o ALX . . . . 0
120 130 140 150 160 s 170
Code AS A-AS B

*KCG04 142 168.0 74.0

AX= 3 Ay= 6

AAs= 12 6= -20

AS max

Nr<=3 146.5 18

DR3 148.5 4.9

DR10 146.5 9.5

DR15 145.5 19.7

AS A-AS B o ) Vg e q i ® Q A Po a

125 1532 617 2750 384 19.4 0.719 0957 271 2103 1250 3325 -133 340
130 1556 649 2788 419 20.3 0.718 0.961 29.2 209.1 130.0 3359 -13.7 341
134 1580 674 2817 449 21.0 0.714 0965 309 2079 1340 3384 -139 3.38
135 158.7 68.0 2824 456 21.2 0.713 0966 313 207.6 1350 339.1 -139 3.37
136 1594 68.7 283.1 46.4 214 0.712 0.967 318 2073 136.0 339.7 -140 3.36
137 160.1 693 2837 471 215 0.710 0968 322 2069 137.0 3403 -140 3.34
138 1609 699 2844 479 21.7 0.709 0969 326 206.6 138.0 3409 -140 3.33
139 1617 705  285.0 48.7 21.9 0.707 0.970 33.1 206.2 139.0 3414 -140 331
140 1626 711 2856 494 22.1 0.705 0971 335 2059 140.0 3420 -139 3.29
141 1636 717  286.2 50.2 22.2 0.703 0972 339 2055 1410 3426 -139 3.27
142 1646 723  286.7 51.0 224 0.700 0.973 34.4 2051 1420 3432 -13.9 3.25
143 1657 729  287.3 51.8 22.6 0.698 0.975 34.8 204.7 1430 343.7 -13.8 3.23
144 1668 735 2878 52.6 22.7 0695 0976 352 2043 1440 3443 -13.7 3.20
145 1681 741  288.3 534 22.9 0.693 0.977 357 2039 1450 3448 -13.7 3.18
146 1694 746  288.8 54.2 23.1 0.690 0.978 36.1 2035 146.0 3453 -13.6 3.15
147 1708 752 2893 55.0 23.3 0.687 0979 36.5 203.0 1470 3458 -135 3.12
148 1723 757  289.7 5538 23.4 0.683 0980 37.0 202.6 148.0 346.4 -13.3 3.10
149 1740 763  290.1 56.6 23.6 0.680 0.981 374 2021 149.0 3469 -13.2 3.07
150 1758 76.8 2905 57.4 23.8 0.677 0983 378 201.6 150.0 347.4 -13.0 3.04
155 1872 79.2 2919 615 24.7 0.657 0.988 40.0 1989 1550 349.7 -120 2.88
160 2039 810 2921 65.6 255 0.635 0.994 421 1959 160.0 3519 -10.6 2.72

pd

Year
2007 13
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

3.0 T N/dAxslyear —+— Nr<=3
————— Rotation

A

25 f ~

20 + /

1.5 +

O© N

1.0 +

05 +

WNOOTEA,WONDNOOIN Ol

N
(o]

130 135 140 145 150 155



*AXD

August xi Draconids

a=277.1, 6=51.2, As=140

AS

125
130
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
155
160

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
152.3
151.2
149.9
149.5
149.0
148.5
148.0
147.3
146.5
145.7
144.6
143.4
141.9
140.0
137.6
134.5
130.3
124.3
115.3

19.6
353.4

Nz

OO WNONOONNNDNPE

(o]

p
55.8

62.0
66.9
68.1
69.3
70.6
71.8
73.0
74.2
75.4
76.6
77.8
79.0
80.2
81.4
82.6
83.7
84.8
85.8
85.9
80.4

274.9
276.7
277.5
277.6
277.6
277.6
277.5
277.3
277.1
276.8
276.4
275.9
275.3
274.6
273.8
272.9
271.8
270.6
269.2
259.7
245.3

)
32.5
38.8
43.8
45.0
46.3
47.5
48.7
50.0
512
524
53.6
54.7
55.9
57.0
58.1
59.2
60.3
61.3
62.3
66.6
69.1

Vg
17.6
18.4
19.0
19.2
194
19.5
19.7
19.8
20.0
20.2
20.3
20.5
20.6
20.8
21.0
211
21.3
214
216
22.4
23.2

15

xX

0.676
0.675
0.671
0.669
0.667
0.665
0.663
0.660
0.657
0.654
0.651
0.648
0.645
0.641
0.637
0.633
0.629
0.625
0.621
0.599
0.578

1.8 TN
16 T
14 +
12 +
10 T
08 +
0.6 T
04 T

02 +

0.0

=
o
J

PR e

=
o

==
-

9 A 9
8 8
7 A 7
6 -6
5 - ]
4 - - 4
3 A i -3
2 : a2
14 A\ _“ 1
0 f f f fi Ao
120 130 140 150 160 As 170
Code AS A-AS

*AXD 140 146.6 77.2

AX= 3 Ay= 6

Als= 5 6= 0

AS max

Nr<=3 141.5 8

DR3 143.5 3.8

DR10 143.5 3.1

DR15 140.5 8.2

q i Q) Q A Bn a

0.946 23.2 214.0 1250 336.8 -12.7 292
0.962 258 209.5 130.0 337.0 -124 2.96
0975 279 2054 1340 336.8 -11.6 296
0.978 28.4 2044 1350 336.7 -11.3 2.95
0.981 288 203.3 136.0 336.6 -11.0 295
0.984 29.3 202.1 137.0 3365 -106 294
0.987 29.8 200.9 138.0 336.4 -10.2 293
0.990 30.3 199.7 139.0 336.2 -9.8 2091
0.992 30.7 1985 1400 336.0 -93 290
0995 31.2 1972 1410 3359 -88 288
0.998 316 1959 1420 3357 -83 286
1.000 32.0 1946 143.0 3354 -7.7 284
1.002 325 1932 1440 3352 -7.0 282
1.004 329 1918 1450 3349 -64 2.80
1.006 33.3 190.3 146.0 334.7 -57 277
1.007 33.7 1889 1470 3344 -49 275
1.008 341 187.3 148.0 3341 -41 272
1.009 345 1858 149.0 3338 -33 2.69
1.010 349 184.2 1500 3334 -24 267
1.009 36.7 1754 155.0 3313 27 252
0.997 38.2 1655 1600 3285 89 236
/AAslyear —— Nr<=3

e A

Rotation

130

135

140

145



#0026NDA

Northern delta Aquariids

AS

130
135
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
160

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
208.9
208.4
208.0
207.9
207.8
207.7
207.6
207.5
207.4
207.2
207.1
207.0
206.9
206.8
206.7
206.6
206.5
206.4
206.2
206.1
205.6

33

30
35

49
33
12
11
25
19
47
310

7.5

o}
338.2
342.2
344.6
345.4
346.2
347.0
347.8
348.6
349.4
350.2
351.0
351.8
352.6
353.4
354.2
354.9
355.7
356.5
357.3
358.1

2.1

)

0=344.7, 6=0.4, As=139.0

20 T
18 1
16 1
14 4
12 4
10 +

3.0

25 T+

20 +

1.5 +

1.0 +

05 +

0.0

8
6
4 +
2
0

DR3
DR10
DR15

PR e

T 30

Code

AS

NDAO06

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

q
0.071

0.079
0.084
0.086
0.088
0.089
0.091
0.093
0.095
0.096
0.098
0.100
0.102
0.103
0.105
0.107
0.109
0.111
0.113
0.115
0.124

22.8
221
21.8
21.7
215
214
21.3
21.2
21.1
21.0
20.9
20.8
20.7
20.6
20.5
20.4
20.3
20.2
20.1
20.0
195

T N/AAslyear

147
3
10
AS
148.5
155.5
139.5
147.5

®
332.9
331.4
330.5
330.2
329.9
329.6
329.3
329.0
328.7
328.4
328.1
327.8
3275
327.2
326.9
326.6
326.3
326.0
325.7
325.4
324.0

207.3

max

26
6.7
20.2
14.5

Q
130.0
135.0
138.0
139.0
140.0
141.0
142.0
143.0
1440
145.0
146.0
147.0
148.0
149.0
150.0
151.0
152.0
153.0
154.0
155.0
160.0

6.9

An P
104.7 -10.2
108.2 -10.4
110.3 -10.5
111.0 -10.6
111.7 -10.6
112.4 -10.7
113.1 -10.7
113.8 -10.7
114.4 -10.8
115.1 -10.8
115.8 -10.9
116.5 -10.9
117.2 -10.9
1179 -11.0
118.6 -11.0
119.3 -11.0
120.0 -11.1
120.7 -11.1
1214 -11.1
122.1 -11.2
125.6 -11.3

a

221
2.20
2.19
2.19
2.18
2.18
2.18
217
2.17
2.17
2.16
2.16
2.16
2.15
2.15
2.15
2.14
2.14
2.14
2.13
212

—e— Nr<=3

-- Rotation

135

140

145

150

155



#0197AUD

August Draconids

0=272.5, 6=65.1, As=142

AS

140
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
185.0
171.4
165.6
157.4
145.6
129.0
108.3

88.1
72.1
60.9
53.1
475
43.4
40.3
37.9
36.0
34.4
33.1
31.9
31.0
30.1

= =
pzd

OQUINNNRPR RPN WEARLREN

(*2]

p
74.9

81.7
83.0
84.2
85.1
85.8
86.0
85.7
85.0
84.0
82.8
81.6
80.2
78.9
77.5
76.1
74.7
73.2
71.8
70.4
68.9

.15 L

292.3
282.1
279.6
276.9
274.2
271.3
268.3
265.2
262.1
259.1
256.0
253.1
250.2
247.4
244.8
2423
240.0
237.9
235.9
234.0
232.3

)
55.7
60.3
61.0
61.6
62.0
62.4
62.7
62.8
62.9
62.8
62.6
62.3
61.9
61.3
60.7
60.0
59.2
58.3
57.3
56.3
55.2

Vg
23.4
22.6
224
22.3
22.1
219
21.8
21.6
215
21.3
21.1
21.0
20.8
20.6
20.5
20.3
20.2
20.0
19.8
19.7
19.5

e

0.599
0.612
0.615
0.618
0.621
0.624
0.628
0.631
0.634
0.638
0.641
0.644
0.647
0.650
0.653
0.655
0.658
0.660
0.662
0.664
0.666

20
18

16 -
14 4
12 +
10 1+

PR e

T DR3 i Nr<3 7 10
Tomis i oo g
- 8
7
r 6
r 5
8 -4
6 r3
41 -2
2 r 1
0 ‘F\"‘ t t t t 0
130 140 150 160 170 s 180
Code AS A-AS B
ZDR* 155 475 81.6
Ar= 3
AAs= 5 6= -15
AS max
Nr<=3 153.5 10
DR3 158.5 7.0
DR10 156.5 12.2
DR15 154.5 14.5
q i Q) Q A Bn a

0973 381 206.6 140.0 3415 -16.0 243
1.000 36.8 1943 1450 3365 -85 258
1.004 36.5 1920 146.0 3357 -7.1 260
1.006 36.2 189.8 1470 3349 -57 263
1.008 358 1875 148.0 3341 -44 266
1.010 355 1854 1490 3334 -31 269
1.011 351 1833 1500 3327 -19 271
1.011 348 1812 151.0 3320 -0.7 274
1.011 344 179.2 1520 3314 04 276
1.010 340 1773 1530 3307 15 279
1.009 336 1754 1540 3301 26 281
1.008 332 1735 1550 3296 35 283
1.006 327 1717 1560 3290 45 285
1.003 323 1699 157.0 3284 54 287
1.001 318 168.2 158.0 3279 6.2 2.88
0.998 313 166.5 159.0 3274 70 290
0995 309 1649 160.0 3269 7.7 291
0992 304 1633 1610 3265 84 292
0.988 299 1617 1620 3260 90 293
0984 294 160.2 163.0 3256 9.6 293
0.980 28.8 158.7 164.0 3252 101 294

1.6 T Ni/Aaslyear ‘ e Nr<=3

14 +

12 +

1.0 +

08 +

06 +

04 +

0.2 4

0.0

-=»~- Rotation

148



#0523AGC

August gamma Cepheids

10 T
X x

% x

x

XX

x
)Os(x
X

0=358, 6=76.4, As=155.1

2

¢ 1

1
1
1
1

AS

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
266.4
266.2
265.9
265.7
265.4
265.1
264.9
264.6
264.3
264.1
263.8
263.5
263.2
263.0
262.7
262.4
262.1
261.8
261.5
261.2
260.9

pd

[N

H
~NWOINPFPREFPNOOOONNEDN

(o]

p
62.3

62.4
62.5
62.7
62.8
62.9
63.0
63.2
63.3
63.4
63.5
63.6
63.8
63.9
64.0
64.1
64.2
64.3
64.5
64.6
64.7

-10 %+

o}
356.3
356.6
356.8
357.1
357.3
357.5
357.7
357.9
358.1
358.3
358.5
358.7
358.8
359.0
359.1
359.2
359.3
359.4
359.4
359.5
359.5

)
73.1
73.5
73.8
74.2
74.5
74.9
75.2
75.6
75.9
76.3
76.6
77.0
77.3
7.7
78.0
78.3
78.7
79.0
79.3
79.6
80.0

42.6
42.7
42.8
42.9
43.0
431
43.3
43.4
435
43.6
43.7
43.8
43.9
44.0
44.2
443
44.4
44.5
44.6
44.7
44.8

e

0.733
0.747
0.760
0.773
0.787
0.800
0.814
0.828
0.841
0.855
0.869
0.883
0.897
0.911
0.925
0.939
0.953
0.967
0.982
0.996
1.011

1.8
16 T
1.4 +
1.2 +
1.0 +
08 T
0.6 +
04 T+

02 +

0.0

0
8

6
4 +
2 +
0 +

8
6
4 +
2
0

T DR3
| DR10
DR15

T X %

my Sk
t

130
Code
AGCO02
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
1.010

1.010
1.010
1.009
1.009
1.008
1.008
1.007
1.007
1.006
1.006
1.005
1.005
1.004
1.004
1.003
1.003
1.002
1.002
1.001
1.001

T N/AAslyear

140

75.6
75.6
75.6
75.6
75.6
75.6
75.6
75.6
75.6
75.5
75.5
75.5
75.5
75.5
75.4
75.4
75.4
75.4
75.4
75.3
75.3

AS
154.9
3
5
AS
155.5
154.5
155.5
155.5

0]
185.5
185.7
185.9
186.2
186.4
186.6
186.8
187.0
187.2
187.4
187.6
187.8
188.0
188.2
188.4
188.5
188.7
188.9
189.1
189.2
189.4

A-AS
263.5

max

16

13.0
14.2
12.1

Q
145.0
146.0
147.0
148.0
149.0
150.0
151.0
152.0
153.0
154.0
155.0
156.0
157.0
158.0
159.0
160.0
161.0
162.0
163.0
164.0
165.0

An
326.4
327.4
328.5
329.5
330.6
331.6
332.7
333.8
334.8
335.9
336.9
338.0
339.0
340.1
341.1
342.2
343.2
344.3
345.3
346.4
347.4

B a

-53 3.79
-55 3.99
5.7 421
-6.0 445
-6.2 473
-6.4 5.05
-6.6 542
-6.8 5.85
-7.0 6.35
-71.2  6.95
-74  7.68
-7.6 859
-7.7 9.74
-7.9 11.27
-8.1 13.37
-8.3 16.46
-8.4 2145
-8.6 30.82
-8.8 54.97
-8.9 258.57
-0.1 -94.97

150

151

152

153 154

155



#0206AUR

Aurigids

0=89.8, 6=38.7, As=158.7

AS
153
154
155
156
157
158
158.1
158.2
158.3
158.4
158.5
158.6
158.7
158.8
158.9
159
160
161
162
163

A-AS
292.9
292.8
292.7
292.6
292.5
292.4
292.4
292.4
292.4
292.4
292.4
292.4
292.4
292.4
292.3
292.3
292.2
292.2
292.1
292.0

pd

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

[EY

= =
~NUO P WONNNOO O W

O -
O -

B o
14.9 84.9
15.0 86.0
15.2 87.1
15.4 88.3
155 89.4
15.7 90.5
15.7 90.6
15.7 90.8
15.7 90.9
15.7 91.0
15.8 91.1
15.8 91.2
15.8 91.3
15.8 914
15.8 915
15.8 91.7
16.0 92.8
16.2 93.9
16.3 95.1
16.5 96.2

)
38.2
38.4
38.6
38.8
39.0
39.1
39.1
39.2
39.2
39.2
39.2
39.2
39.2
39.2
39.3
39.3
39.4
39.6
39.7
39.8

Vg
65.5
65.5
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.4
65.3
65.3
65.3

e

0.961
0.959
0.958
0.956
0.954
0.953
0.953
0.952
0.952
0.952
0.952
0.952
0.952
0.951
0.951
0.951
0.949
0.948
0.946
0.945

30 T

25

20 +

15

T DR3
DR10
DR15

130

Code

AURO02

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

0.655
0.658
0.661
0.663
0.666
0.669
0.669
0.669
0.670
0.670
0.670
0.670
0.671
0.671
0.671
0.671
0.674
0.677
0.680
0.682

N/AAslyear

149.8
149.5
149.2
148.9
148.7
148.4
148.3
148.3
148.3
148.3
148.2
148.2
148.2
148.1
148.1
148.1
147.8
147.5
147.2
146.9

AS
158

AS
158.5
160.5
157.5
159.5

®
106.4
106.7
107.0
107.3
107.6
108.0
108.0
108.0
108.1
108.1
108.1
108.1
108.2
108.2
108.2
108.3
108.6
108.9
109.2
109.6

44.2
44.8
45.4
46.0
46.6
47.2
47.2
47.3
47.3
47.4
47.5
47.5
47.6
47.6
47.7
41.7
48.3
48.9
495
50.0

Brt

28.8
29.1
29.3
29.5
29.7
29.9
30.0
30.0
30.0
30.0
30.0
30.1
30.1
30.1
30.1
30.1
30.3
30.5
30.7
30.9

a
16.86
16.22
15.63
15.10
14.60
14.15
1411
14.07
14.02
13.98
13.94
13.90
13.86
13.82
13.78
13.74
13.35
12.99
12.66
12.35

_____

T 30

T+ 25

+ 20

T 15

T 10




#0033NIA

155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
175
180

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

121

Northern iota Aquariids

3.7
3.8

a 1)
3478 -1.4
3522 0.6
3531 1.0
3540 1.3
3549 1.7
3558 2.1
356.7 2.5
3576 2.9
3585 3.3
3594 3.7

03 41

1.2 45

21 49

30 53

39 57

48 6.1

57 6.5

6.6 6.9

75 7.3

10.2 85

148 104

29.8
29.9
29.9
29.9
29.9
29.9
29.9
29.9
29.9
29.9
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.1
30.1

0=328.4, 6=-5.6, As=147.7

=
o

Zpite

R

T DR3
9 |DRI0
DR15
8 +
7 4
6.
5.
‘T
3 4
, 1
1 AP
0 : : f f 0
140 150 160 170 180 As 190
Code AS A-AS B
NIAO2 *165 198.0 4.3
Ar= 3
Als= 10
AS max
Nr<=3 168.5 10
DR3 162.5 5.3
DR10 170.5 3.7
DR15 160.5 6.4
e q i ® Q A Po a
0.849 0.256 52 3088 1500 99.0 -41 170
0.850 0.257 53 3085 155.0 103.7 -41 1.72
0.851 0.257 53 3085 156.0 1046 -41 172
0.851 0.257 53 3084 1570 1055 -42 172
0.851 0.257 53 3084 158.0 1065 -42 1.73
0.851 0.257 5.3 308.3 159.0 1074 -42 173
0.851 0.258 5.3 308.2 160.0 1084 -42 174
0.852 0.258 53 308.2 161.0 1093 -42 174
0.852 0.258 53 308.1 162.0 1102 -42 174
0.852 0.258 54 308.1 163.0 111.2 -42 1.75
0.852 0.259 54 308.0 164.0 1121 -42 1.75
0.852 0.259 54 3079 1650 1131 -42 1.75
0.853 0.259 54 3079 166.0 1140 -42 1.76
0.853 0.259 54 3078 167.0 1149 -43 1.76
0.853 0.260 54 3078 168.0 1159 -43 1.76
0.853 0.260 54 307.7 169.0 116.8 -43 1.77
0.853 0.260 54 3076 170.0 1178 -43 1.77
0.853 0.260 54 3076 171.0 1187 -43 1.78
0.854 0.260 54 3075 1720 1196 -43 1.78
0.854 0.261 55 3073 175.0 1225 -43 1.79
0.855 0.262 55 307.0 180.0 1272 -44 181
16 T N/AAslyear —— Nre=3
14 + . mewe- Rotation
A
12 +
1.0 +
0.8 -+
06 +
04 + -
02 | T ———
0.0 ; } } } t y
150 155 160 165 170 175 180 45 185



#0208SPE

September epsilon Perseids

0=50.2, 6=39.4, As=170

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

p
222

22.0
21.8
21.6
215
21.3
21.1
20.9
20.7
20.5
20.3
20.1
20.0
19.8
19.6
19.4
19.2
19.0
18.8
18.6
18.4

)
38.8
38.9
39.0
39.1
39.2
39.3
39.4
39.5
39.5
39.6
39.7
39.7
39.8
39.8
39.8
39.9
39.9
39.9
39.9
39.9
39.9

63.8
63.9
63.9
64.0
64.0
64.1
64.1
64.2
64.2
64.3
64.3
64.4
64.4
64.5
64.5
64.6
64.6
64.7
64.7
64.8
64.8

0.950
0.950
0.951
0.951
0.951
0.951
0.952
0.952
0.952
0.952
0.953
0.953
0.953
0.954
0.954
0.955
0.955
0.956
0.956
0.956
0.957

40

35

30 +

25 +

20 +

T DR3
DR10
TDR15

Code
SPEO1
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.736

0.734
0.731
0.728
0.726
0.723
0.720
0.718
0.715
0.712
0.710
0.707
0.704
0.702
0.699
0.696
0.694
0.691
0.689
0.686
0.683

20 T N/Axslyear

18 +
16 +
14 +
12 +

10 +

o N B~ O ©
' ' ' '

137.0
137.3
137.6
137.9
138.2
138.5
138.8
139.1
139.4
139.8
140.1
140.4
140.7
141.0
141.3
141.7
142.0
142.3
142.6
143.0
143.3

AS
167.1
3
5
AS
167.5
166.5
166.5
166.5

0]
2435
243.9
2442
2445
244.8
2451
2454
245.8
246.1
246.4
246.7
247.0
247.3
247.6
247.9
248.2
248.5
248.8
249.1
249.4
249.7

A-AS
248.8

max
167
13.6
27.1
37.7

Q
160.0
161.0
162.0
163.0
164.0
165.0
166.0
167.0
168.0
169.0
170.0
171.0
172.0
173.0
174.0
175.0
176.0
177.0
178.0
179.0
180.0

An
284.3
284.8
285.2
285.7
286.2
286.8
287.3
287.8
288.3
288.8
289.3
289.9
290.4
290.9
2915
292.0
292.6
293.1
293.7
294.3
294.8

Brt
-37.7
-37.5
-37.4
-37.3
-37.1
-37.0
-36.8
-36.6
-36.5
-36.3
-36.1
-35.9
-35.7
-35.6
-35.4
-35.2
-35.0
-34.7
-34.5
-34.3
-34.1

a
14.82
14.82
14.82
14.82
14.83
14.85
14.87
14.90
14.93
14.97
15.02
15.07
15.13
15.19
15.27
15.35
15.44
15.53
15.64
15.75
15.88

—— Nr<3

————

B

T 180

+ 160

+ 140

+ 120

+ 100

T+ 80

+ 60

1 40

T+ 20

160

172

s 174



#0337NUE nu Eridanids 0=68.70, 6=1.1, As=167.9 R % Bide

DR3x
DR15

I

140 150 160 170 180 As 190

Code AS A-AS B
NUEOO 1679  259.3 -20.7
Ar= 3
AAs= 10
AS max
Nr<=3 167.5 23
DR3 169.5 6.1
DR10 168.5 6.0
DR15 169.5 8.9
AS A-AS B o ) Vg e q i ® Q A Po a

157  259.2 -233 59.2 -33 65.2 0.902 0.923 1388 349 3370 3093 222 942
158  259.2 -23.0 60.0 -3.0 65.3 0.900 0.921 139.1 353 338.0 3098 222 9.20
159  259.1 -22.8 60.8 -2.6 65.3 0.898 0.920 1394 357 339.0 3104 223 9.00
160 259.0 -22.6 616 -2.2 65.4 0.896 0.918 1398 36.0 340.0 311.0 223 8381
161 259.0 -224 624 -1.8 65.4 0.894 0.916 140.1 36.4 3410 3115 224 8.63
162 2589 -22.2 632 -1.4 65.4 0.892 0914 1404 36.8 3420 3121 224 8.46
163 2588 -22.0 640 -11 65.5 0.890 0.912 1408 37.1 343.0 3126 224 8.30
164 2588 -21.38 64.9 -0.7 65.5 0.888 0.910 1411 375 3440 3132 225 815
165 258.7 -21.6 65.7 -0.3 65.6 0.887 0.908 1414 379 3450 3137 225 801
166 258.6 -21.4 66.5 0.0 65.6 0.885 0.906 1418 38.2 346.0 3143 225 7.87
167 2586 -21.2 67.3 04 65.6 0.883 0.904 142.1 386 347.0 3148 225 7.74
168 2585 -20.9 68.2 0.7 65.7 0.882 0.902 1424 389 348.0 3154 225 7.62
169 2585 -20.7 69.0 11 65.7 0.880 0.900 1428 39.3 349.0 3159 225 750
170 2584 -205 69.8 14 65.8 0.878 0.898 143.1 39.7 350.0 3165 225 7.39
171 2583 -20.3 70.7 1.7 65.8 0.877 0.896 1435 400 3510 317.0 225 7.28
172 2583 -20.1 715 21 65.8 0.876 0.894 1438 404 3520 3175 225 7.18
173 258.2 -19.9 723 24 65.9 0.874 0.892 144.1 40.7 353.0 3181 225 7.09
174  258.1 -19.7 732 2.7 65.9 0.873 0.890 1445 411 3540 3186 224 7.00
175 2581 -195 740 3.0 66.0 0.872 0.888 1448 414 3550 3192 224 6091
176 2580 -19.3 749 33 66.0 0.870 0.886 1452 418 356.0 319.7 224 6.83
177 2580 -19.1 75.8 3.6 66.0 0.869 0.884 1455 421 357.0 3203 223 6.75
178 2579 -18.8 766 3.9 66.1 0.868 0.881 1459 425 358.0 3208 223 6.68
Year N

2007 12

2008 27 2.5 TN/Aslyear
2009 20

2010 25 20 T

2011 29

2012 38 15 +

2013 34

2014 13 10 1

2015 9

2016 10 f
2017 15 7 J\,[
2018 6 .
Total 238 0.0 Armsmmw=== } : : " e

155 160 165 170 175 180



#0081SLY_0 September Lyncids a=107.4, 5=55.0 , As=167 R A Hide
10 T < x . %« 20 TDR3
S o

x X 16 14

14 +
12 +
10 +

% 8
6
4 +
} < 2 e ‘:r«.__ * Ao " /
10 % o s e
140 150 160
o Code AS A-AS §
* SLYO00 167 294.7 32.3
Ar= 3
x AAs= 10
AS max
Nr<=3 167.5 18
X DR3 1725 16.0
DR10 171.5 18.1
DR15 168.5 9.9
AS A-AS B o ) Vg e q i ) Q Ao PBno a

157 2913 29.7 87.6 53.2 61.7 0.969 0.792 123.7 1242 1570 16.2 435 2522
158 2916 301 89.4 535 61.5 0.966 0.789 123.0 123.8 1580 17.1 442 23.35
159 2919 304 91.3 5338 61.3 0.964 0.786 1222 1233 159.0 18.0 450 21.82
160 2922 30.7 93.2 541 61.1 0.962 0.783 1215 1229 160.0 189 457 2055
161 2925 31.0 951 544 60.8 0.960 0.780 120.8 1225 1610 198 46,5 1947
162 2927 313 97.0 54.7 60.6 0.958 0.777 1200 1221 1620 20.6 47.2 1855
163 293.0 317 98.9 54.9 60.4 0.956 0.774 1193 121.7 163.0 214 479 17.77
164 2933 320 100.9 55.1 60.2 0.955 0.771 1185 1213 1640 221 48.6 17.09
165 2936 323 102.9 553 60.0 0.953 0.769 1178 121.0 1650 229 493 16.50
166 2939 326 104.8 55.5 59.7 0.952 0.766 117.1 1206 166.0 23.6 50.0 15.99
167 2942 329 106.8 55.7 59.5 0.951 0.764 116.3 120.3 167.0 242 50.7 1554
168 2945 332 108.8 55.8 59.3 0.950 0.761 1156 1199 1680 249 514 1515
169 2948 335 110.8 56.0 59.1 0.949 0.759 1148 1196 169.0 255 521 14381
170 2951 3338 112.8 56.1 58.8 0.948 0.756 114.1 1193 1700 26.0 52.8 14.52
171 2954 342 1148 56.2 58.6 0.947 0.754 1134 1190 1710 26.6 53.4 1426
172 2957 345 116.9 56.3 58.4 0.946 0.752 1126 1187 1720 271 54.0 14.04
173 296.0 3438 118.9 56.3 58.2 0.946 0.750 1119 1185 173.0 275 54.7 13.85
174 2963 351 120.9 56.4 58.0 0945 0.748 1111 1182 1740 279 553 13.69
175 2966 354 1229 56.4 S571.7 0.945 0.746 1104 1180 1750 283 559 1356
176 2970 357 1249 56.4 57.5 0.945 0.744 109.6 117.7 176.0 28.6 56.5 13.45
177 2973 36.0 126.9 56.4 57.3 0.945 0.742 1089 1175 1770 289 57.0 13.37

Year N

2007 2
2 20 T NiAsslyear e
8

1.8 + -=*=-Rotation168

2008
2009
2010 17 L6 T
2011 17 14 T
2012 13 12 4
2013 5 10 +
2014 7
2015 6
2016 3
2017 4

1

5

08 +
06 +
04 +
02 +

2018
Total 8

0.0

155



#0081SLY_1

September Lyncids

0=110.2, 56=48.4, As=186

AS

170
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
195
200

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
283.2
282.2
282.1
281.9
281.7
2815
281.3
281.1
280.9
280.7
280.5
280.3
280.1
280.0
279.8
279.6
279.4
279.2
279.0
278.5
2775

mrowull

p
26.9

26.5
26.4
26.3
26.2
26.1
26.0
26.0
259
25.8
25.7
25.6
25.5
25.4
25.3
25.2
25.2
25.1
25.0
24.7
24.3

[0

100.0
101.1
102.2
103.3
104.4
105.5
106.6
107.7
108.7
109.8
110.9
111.9
113.0
114.0
115.0
116.1
117.1
118.1
121.1
126.1

)
50.3
49.7
49.5
49.4
49.2
49.0
48.9
48.7
48.5
48.3
48.1
47.9
47.7
47.5
47.3
47.1
46.9
46.6
46.4
45.6
44.3

64.4
64.5
64.6
64.7
64.8
64.9
65.0
65.1
65.2
65.3
65.4
65.5
65.6
65.7
65.8
65.9
66.0
66.1
66.4
66.9

e

0.902
0.910
0.912
0.913
0.915
0.917
0.919
0.921
0.923
0.925
0.927
0.929
0.932
0.934
0.936
0.939
0.941
0.944
0.946
0.955
0.969

=
o

IRz fede

10 1 N/AZslyear

T DR3 * Nr<3 T 10
DR10 it —_—

o 1
7 A 7
6 - 6
5 - 5
4 -4
3 + - 3
2 2
1 1
0 t t t 0
160 170 180 190 200 s 210
Code AS A-AS B
SLYO01 186 278.8 26.0
Ar= 3
Als= 10

AS max
Nr<=3 178.5 10
DR3 187.5 5.1
DR10 186.5 3.7
DR15 187.5 45
q i Q) Q A Bn a
0.906 131.9 1421 1700 175 272 9.24
0.918 1329 1449 1750 206 249 10.18
0.920 133.2 1455 176.0 21.2 244 1040
0.923 1334 146.0 1770 21.8 24.0 10.64
0.925 133.6 146.6 1780 224 235 10.90
0.927 133.8 147.2 1790 23.1 23.0 11.17
0.929 134.0 147.7 180.0 23.7 226 11.46
0.931 134.2 148.3 1810 243 221 11.78
0.934 1344 148.9 1820 249 21.7 1212
0.936 134.6 149.4 1830 255 21.2 1248
0.938 134.8 150.0 1840 26.1 20.8 12.88
0.940 135.0 150.6 1850 26.8 20.3 13.31
0.942 1353 151.1 1860 274 199 13.78
0.944 1355 151.7 1870 28.0 194 14.30
0.946 135.7 152.3 188.0 28.6 19.0 14.86
0.947 1359 152.8 189.0 29.2 185 1548
0.949 136.1 1534 1900 29.8 181 16.17
0.951 136.3 154.0 1910 304 17.7 16.94
0.953 136.5 1545 1920 31.0 17.2 17.79
0.958 137.1 156.2 1950 329 159 2111
0.965 138.1 159.0 200.0 359 138 31.63

——— Nr<=3
e A
Rotation

Swo
*=




0=154.5, 6=-1.5, As=186.1

#0221DSX Daytime Sextantids
10 +
-10 10
10 L+ x

AS A-AS B o ) Vg e
180 3294 -129 1470 -04 335 0.881
181 3294 -12.8 148.0 -0.7 334 0.879
182 3294 -12.7 149.0 -09 33.2 0.878
183 3295 -126 1500 -1.2 33.1 0.876
184 3295 -125 1509 -15 329 0.875
185 3296 -125 1519 -1.8 32.8 0.873
186 3296 -124 1529 -21 32.7 0.872
187 329.6 -12.3 1539 -24 32.5 0.870
188  329.7 -12.2 1548 -2.7 324 0.868
189 329.7 -121 1558 -3.0 32.2 0.867
190 3298 -121 1568 -3.3 321 0.865
191 3298 -12.0 1578 -3.6 31.9 0.863
192 3299 -119 1587 -39 318 0.862
193 3299 -11.8 159.7 -4.2 317 0.860
194 3299 -11.7 160.7 -4.5 315 0.858
195 330.0 -11.7 161.7 -4.8 314 0.856
196 3300 -116 1626 -52 31.2 0.855
197 330.1 -115 1636 -55 311 0.853
198 330.1 -11.4 1646 -5.8 30.9 0.851
199 330.1 -11.3 1656 -6.1 30.8 0.849
200 330.2 -11.3 1665 -6.5 30.7 0.847
Year N

2007 0

2008 5 040
2009 1

2010 4

2011 3

2012 2

2013 1

2014 1

2015 3

2016 0

2017 1

2018 2

Total 23

100 DR3

DR10
% PR15
80 +

70 +
60 +
50 +
40 +
30 +
20 +
10 +

0

170
Code
DSX05
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.136

0.137
0.138
0.139
0.140
0.140
0.141
0.142
0.143
0.144
0.145
0.146
0.147
0.149
0.150
0.151
0.152
0.153
0.154
0.155
0.157

T N/AAslyear

18i

|
29.8
29.4
29.0
28.5
28.1
27.7
27.3
26.9
26.5
26.1
25.7
25.3
24.9
245
24.1
23.7
23.3
23.0
22.6
22.2
21.9

0
AS
189.2
6
10
AS
188.5
188.5
184.5
189.5

0]
212.2
212.3
212.3
212.3
212.3
212.4
212.4
212.4
2125
2125
212.6
212.6
212.7
212.7
212.8
212.8
2129
212.9
213.0
213.0
213.1

-

Rota

;'H'z ---x--- DR15
Vo e Nr<=3
. PN
190 200 210 As 220
A-AS B
329.8 -11.8
max
3
18.0
28.4
96.4
Q A Bn a
0.0 208.7 -154 1.14
1.0 209.8 -15.2 1.13
2.0 2109 -15.0 1.13
3.0 2121 -148 112
40 2132 -146 111
50 2143 -144 111
6.0 2154 -14.2 1.10
7.0 216.6 -14.0 1.09
8.0 217.7 -13.8 1.09
9.0 2188 -13.7 1.08
10.0 2199 -135 1.08
11.0 221.1 -13.3 1.07
120 2222 -13.1 1.07
13.0 2233 -129 1.06
140 2244 -128 1.06
150 2255 -126 1.05
16.0 226.7 -12.4 1.05
17.0 2278 -122 1.04
18.0 2289 -12.1 1.04
19.0 230.0 -11.9 1.03
20.0 231.2 -11.7 1.03

tion

Sxo
Sw%e

T T T T T T T T
o = N w » vl (<)) ~ ] [t=)

195

=
o



#02810CT

October Camelopardalids

10 T

0=166, 6=79.1, As=193

AS
192
192.1
192.2
192.3
192.4
192.5
192.6
192.7
192.8
192.9
193
193.1
193.2
193.3
193.4
193.5
193.6
193.7
193.8
193.9
194

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
282.6
282.4
282.3
282.1
281.9
281.8
281.6
2815
281.3
281.2
281.0
280.9
280.7
280.6
280.4
280.3
280.2
280.0
279.9
279.7
279.6

pd

'_\
ONOOPR~OoOOODNE OOOU

w

p
62.4

62.3
62.2
62.2
62.1
62.0
62.0
61.9
61.8
61.7
61.7
61.6
61.5
61.5
61.4
61.3
61.2
61.2
61.1
61.0
60.9

o
169.9
169.5
169.1
168.7
168.4
168.0
167.6
167.3
166.9
166.6
166.2
165.8
165.5
165.1
164.8
164.4
164.1
163.7
163.4
163.0
162.7

)
78.7
78.7
78.7
78.7
78.6
78.6
78.6
78.6
78.6
78.5
78.5
78.5
78.5
78.4
78.4
78.4
78.4
78.3
78.3
78.3
78.3

Vg
458
45.7
45.7
45.6
45.6
45.5
45.5
45.4
45.4
453
45.3
45.2
45.1
45.1
45.0
45.0
44.9
44.9
448
448
44.7

30

25 +
20 +
15 +

10 +

VN /*’x“\txzr’l[\

T DR3
DR10
| DR15

—_—

——m—

DR3
DR10
DR15

e NPr<=3

Nr<3 T

190

40

T+ 35

+ 30

T 25

+ 20

T 15

+ 10

170 180 200 210 As 220
Code AS A-AS B
OCT05 192.6 281.0 62.2
x ) Ar= 3
Als= 15
AS max
Nr<=3 192.5 36
DR3 1915 27.0
x DR10 191.5 28.4
DR15 191.5 23.6
e q i ® Q A Po a
0.969 0.990 77.4 1685 1920 95 112 31.94
0.961 0.990 77.4 168.6 192.1 9.6 11.1 25.50
0953 0.990 775 1686 192.2 9.7 111 21.23
0946 0.991 775 168.7 192.3 9.8 11.0 18.19
0.938 0.991 775 168.8 1924 9.9 109 15.92
0930 0991 775 1689 1925 101 109 14.15
0922 0991 776 1689 1926 10.2 108 12.75
0915 0.991 77.6 169.0 1927 10.3 10.7 11.59
0.907 0991 776 169.1 1928 104 106 10.64
0.899 0991 776 169.2 1929 106 106 9.83
0.891 0.991 77.7 169.3 1930 10.7 105 9.3
0.884 0.992 77.7 1693 1931 108 104 853
0.876 0.992 77.7 1694 1932 109 103 8.1
0.869 0.992 77.7 1695 1933 11.0 103 7.54
0.861 0.992 778 169.6 1934 112 102 7.13
0.853 0.992 778 169.7 1935 113 101 6.76
0.846 0.992 77.8 169.7 1936 114 100 6.43
0.838 0.992 778 169.8 1937 115 99 6.13
0.831 0992 779 1699 1938 117 99 586
0.823 0993 779 1700 1939 118 98 561
0.816 0.993 779 1701 1940 119 9.7 538
10 T N/AZAslyear —— Nr<3
sl  eewee B
2 Rotation
8 4
7 4
6
5 4
2
3 |
2
14
o -

190

191

s 195



#03330CU

October Ursae Majorids

10 T

0=144.8, 56=64.5, As=202

AS
197
198
199
200
201
202
202.1
202.2
202.3
202.4
202.5
202.6
202.7
202.8
202.9
203
204
205
206
207

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
2755
276.2
276.8
2774
278.0
278.7
278.7
278.8
278.8
278.9
279.0
279.0
279.1
279.2
279.2
279.3
279.9
280.5
281.1
281.8

owZ

17

12
14

17
27

125

p
46.8

46.8
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.7
46.6
46.6
46.6
46.6
46.5
46.5

)
66.9
66.5
66.0
65.5
65.0
64.5
64.4
64.3
64.3
64.2
64.2
64.1
64.1
64.0
64.0
63.9
63.3
62.7
62.1
61.5

e

0.999
0.984
0.969
0.955
0.940
0.927
0.925
0.924
0.923
0.921
0.920
0.919
0.917
0.916
0.915
0.913
0.900
0.888
0.875
0.863

45

40

35 T

30 +

25 +

20 +

15 +

10 +

T DR3
DR10
TDR15

Code
OCuU00
Ar=
Als=

Nr<=3
DR3
DR10
DR15

0.993
0.991
0.989
0.986
0.983
0.981
0.980
0.980
0.980
0.979
0.979
0.979
0.978
0.978
0.978
0.977
0.974
0.970
0.967
0.962

5 T N/AAslyear

202

AS
202.5
202.5
201.5
202.5

1019 1712
101.7 170.0
101.5 168.7
101.3 167.5
101.0 166.2
100.8 164.9
100.8 164.8
100.8 164.6
100.8 164.5
100.7 164.4
100.7 164.2
100.7 164.1
100.7 164.0
100.7 163.8
100.6 163.7
100.6 163.6
100.4 162.2
100.2 160.9

99.9 1595

99.7 158.1

278.9

max
54
151
32.8
41.7

197.0
198.0
199.0
200.0
201.0
202.0
202.1
202.2
202.3
202.4
202.5
202.6
202.7
202.8
202.9
203.0
204.0
205.0
206.0
207.0

An

18.8
20.0
21.3
225
23.7
24.9
25.0
25.1
25.3
25.4
25.5
25.6
25.7
25.9
26.0
26.1
27.3
28.5
29.7
30.9

Brt
8.6
9.8

11.0

12.3

135

14.8

15.0

15.1

15.2

15.3

155

15.6

15.7

15.9

16.0

16.1

17.5

18.8

20.2

21.6

a
691.38
60.39
31.81
21.70
16.53
13.39
13.14
12.90
12.67
12.45
12.24
12.03
11.83
11.64
11.46
11.28
9.77
8.63
7.74
7.03

——— Nr<3

- 60

+ 50

1 40

Rotation

196

198

208



#0023EGE

AS A-AS

185 259.2
190 258.0
195 256.9
199 255.9
200 255.7
201 255.5
202 255.3
203 255.0
204 2548
205 254.6
206 254.3
207 254.1
208 253.9
209 253.6
210 253.4
211 253.2
212 252.9
215 252.2
220 251.1
225 249.9
Year N
2007 25
2008 32
2009 48
2010 31
2011 24
2012 50
2013 26
2014 45
2015 40
2016 40
2017 18
2018 40
Total 419

epsilon Geminids

0=101.6, 6=26.7, As=206

T DR3
DR10
1DR15

B o )

6.6 83.3 299
6.2 87.8 29.7
5.9 92.1 293
5.6 95.6 28.9
55 96.5 2838
54 97.4 287
53 98.2 286
5.3 99.1 285
52 100.0 28.3
51 100.8 28.2
50 1017 281
50 1025 27.9
49 1034 2738
48 1042 276
47 1051 275
47 1059 273
46  106.8 27.2
44 1093 26.6
40 1135 257
36 1176 247

PR e

P
PIVRRE L
,

............

¥ s
) Al
- K My K ISGET T

210

220

Code AS A-AS B

EGEO3 2041 2547 5.2

Ar= 3

AAs= 10

AS max

Nr<=3 204.5 37

DR3 204.5 4.7

DR10 198.5 6.3

DR15 196.5 4.0
e q i ® Q A1 Bn
0.958 0.894 168.2 2188 1850 3268 -7.4
0.941 0.868 168.7 2234 190.0 3271 -7.7
0.926 0.840 169.2 228.1 1950 3274 -8.0
0.917 0.816 169.7 231.8 199.0 327.7 -8.1
0.915 0.810 169.8 232.7 200.0 327.7 -8.1
0.913 0.803 169.9 233.7 2010 3278 -8.1
0.911 0.797 170.0 2346 202.0 327.8 -8.1
0909 0.791 1701 2355 203.0 3279 -8.1
0.908 0.784 170.2 236.4 2040 3279 -8.1
0.906 0.778 170.3 237.4 2050 328.0 -8.1
0.905 0.772 1704 2383 206.0 328.1 -8.1
0.904 0.765 1706 239.2 207.0 3281 -8.1
0.902 0.758 170.7 240.1 208.0 3282 -8.1
0.901 0.752 170.8 241.0 209.0 3283 -8.1
0.900 0.745 1709 2420 2100 3283 -8.0
0.899 0.738 171.0 2429 2110 3284 -8.0
0.899 0.732 1711 2438 2120 3285 -7.9
0.897 0.711 1715 2465 2150 3288 -7.8
0.896 0.677 1721 250.9 220.0 329.2 -75
0.896 0.642 1727 2553 2250 329.8 -7.0

4.0 T N/AAslyear

35 T
30 T
25 T+
20 T+
15 +
1.0 +

05 +

0.0

a
21.44
14.66
11.40

9.82

9.51

9.23

8.97

8.73

8.50

8.30

8.11

7.93

17.77

7.62

7.47

7.34

7.22

6.89

6.48

6.19

Rotation

180 190

200

210

-+ 40

T+ 35

+ 30

T+ 25

+ 20

+ 15

+ 10



#0002STA_SE

AS A-AS

185 200.4
190 199.0
195 197.7
198 196.8
199 196.6
200 196.3
201 196.0
202 195.8
203 195.5
204 195.2
205 194.9
206 194.7
207 194.4
208 194.1
209 193.8
210 193.6
215 192.2
220 190.8
225 189.5
230 188.1
235 186.8
Year N
2007 13
2008 54
2009 91
2010 26
2011 17
2012 80
2013 42
2014 50
2015 61
2016 52
2017 8
2018 37
Total 531

Southern Taurids

0=49.4, 5=13, As=224

40

35

B o )

-4.0 250 6.1
-4.1 284 1713
-4.3 319 84
-4.4 340 90
-4.4 347 9.2
-4.4 354 95
-4.4 36.2 97
-4.5 369 99
-4.5 376 10.1
-4.5 38.3 103
-4.5 39.0 105
-4.6 39.7 10.7
-4.6 404 10.9
-4.6 411 111
-4.7 418 113
-4.7 425 114
-4.8 46.1 124
-4.9 498 13.2
-5.1 534 140
-5.2 57.1 147
-5.3 60.8 15.3

30.5
29.9
294
29.0
28.9
28.8
28.7
28.6
28.5
28.4
28.2
28.1
28.0
27.9
27.8
27.7
27.1
26.6
26.0
254
24.9

30 +

25 +

20 +

15 +

10 +

T DR3
DR10
TDR15
——DR3
DR10
---x--- DR15
e Nr<=3

IRz fede

140
i 120

/i1 100

‘180
“1 60
1 40

T 20

t
180

t
190

t t
200 210

170 As 220
Code AS A-AS B
*SE 202.6 194.8 -4.4
Ar= 3
AAs= 5
AS max
Nr<=3 204.5 62
DR3 199.5 9.2
DR10 199.5 17.1
DR15 199.5 38.6
e q i ® Q A Po a
0.858 0.226 6.3 132.6 50 1378 4.6 1.59
0.849 0.248 6.1 1296 100 1398 47 164
0.840 0.271 6.0 1266 150 1418 48 1.69
0.834 0.285 59 1248 18.0 143.0 48 172
0.833 0.290 58 1242 19.0 1433 48 1.73
0.831 0.294 58 1236 200 1437 48 174
0.829 0.299 58 1230 21.0 1441 48 1.75
0.828 0.304 57 1224 220 1445 48 1.76
0.826 0.308 5.7 1218 23.0 1449 48 1.77
0.824 0.313 5.7 121.2 240 1453 49 1.78
0.823 0.318 5.6 1206 25.0 1457 49 1.79
0.821 0.323 56 1200 26.0 146.1 49 1.80
0.819 0.328 5.6 1193 27.0 1465 49 181
0.818 0.332 5.6 1187 28.0 1469 49 182
0.816 0.337 55 1181 29.0 1472 49 1.83
0.815 0.342 55 1175 300 1476 49 184
0.807 0.366 54 1145 350 1496 49 1.89
0.799 0.390 52 1114 400 1515 49 195
0.792 0.414 5.1 1084 450 1535 48 2.00
0.785 0.439 50 1054 50.0 1555 48 2.04
0.779 0.462 48 1025 550 1575 47 2.09
10T N/slyear —— Nr<=3
9 4 -——--A
Rotation
81 .""
] /
6 |
s |
4l
3 |
2 4 £ \\
1 g ‘-\"‘\-~_\
0 i + + + + + .
185 190 195 200 205 210 215 As 220



#0480TCA

tau Cancrids

AS A-AS

180 289.8
185 288.7
190 287.6
195 286.5
196 286.3
197 286.1
198 285.9
199 285.7
200 285.5
204  284.6
205 284.4
206 284.1
207 283.9
208 283.7
209 283.5
210 283.3
211 283.0
215 282.2
220 281.0
225 279.9
230 278.7
Year N
2007 21
2008 17
2009 34
2010 11
2011 20
2012 32
2013 25
2014 27
2015 40
2016 39
2017 18
2018 41
Total 325

B o

6.8 1125
79 1171
9.0 1217
101 126.3
103 1273
105 1282
107 1291
11.0 1300
112 130.9
121 1346
123 1355
125 1364
127 1373
129 1383
131 139.2
133 1401
136 1410
144 1446
155 1490
16.6 1534
176  157.7

0=137.5, 6=30.5, As=207.3

12 1 DR3
DR10

10 LDRI5

............

180

Code

Ar=
As=

Nr<=3
DR3
DR10
DR15

e q
0.877 0.683
0.862 0.711
0.847 0.739
0.834 0.767
0.832 0.773
0.830 0.778
0.828 0.784
0.825 0.789
0.823 0.795
0.817 0.816
0.815 0.821
0.814 0.826
0.813 0.832
0.812 0.837
0.811 0.842
0.810 0.847
0.809 0.852
0.808 0.871
0.809 0.893
0.814 00913
0.823 0.930

20 1 N/AAslyear
1.8 +
16 +
14 +
12 +
1.0 +
08 +
06 +
04 +

02 —+

0.0

TCAO02

190

166.4
164.4
162.5
160.6
160.3
159.9
159.5
159.2
158.8
157.4
157.0
156.7
156.3
156.0
155.6
155.3
154.9
153.6
151.9
150.2
148.6

AS
206

20
AS
206.5
200.5
206.5
206.5

0]
108.4
111.8
115.5
119.3
120.1
120.9
121.7
1225
123.3
126.6
127.5
128.4
129.2
130.1
131.0
131.8
132.7
136.3
140.9
1455
150.1

200

A-AS
284.8

max
20
10.5
6.9
6.6

Q
180.0
185.0
190.0
195.0
196.0
197.0
198.0
199.0
200.0
204.0
205.0
206.0
207.0
208.0
209.0
210.0
211.0
215.0
220.0
225.0
230.0

An

71.1
72.4
73.5
74.3
74.4
74.5
74.6
4.7
74.8
75.1
75.2
75.2
75.3
75.3
75.4
75.4
75.4
75.5
75.7
75.8
76.1

230

B a

129 557
144 5.13
158 4.83
16.8 4.63
170 4.60
17.2 457
173 454
175 4.52
176 450
18.0 4.45
181 4.45
181 4.44
18.1 4.44
182 4.44
182 4.45
18.2 4.45
181 4.46
179 453
17.3 4.67
16.3 4091
150 5.26

Rotation

180

T 25

+ 20

+ 15

+ 10



0=159.5, 6=36.7, As=209

#0022LMI Leonis Minorids
10 + 5

10
AS A-AS B o ) Vg e
200 2973 255 1495 39.7 61.6 0.953
201  297.3 256 150.7 39.4 61.6 0.954
202 2974 257 1519 39.1 61.5 0.955
203 2975 257 153.1 38.8 61.5 0.956
204 2976 2538 1542 38.5 61.5 0.957
205 2976 259 155.4 38.1 61.5 0.958
206 297.7 259 156.5 37.8 61.5 0.959
207 297.8 26.0 157.7 375 61.5 0.960
208 297.8 26.1 158.8 37.2 61.4 0.961
209 2979 26.2 160.0 36.8 61.4 0.963
210 298.0 26.2 161.1 36.5 61.4 0.964
211 298.0 26.3 162.2 36.2 61.4 0.965
212 298.1 26.4 163.3 35.8 61.4 0.966
213 298.2 265 164.4 355 61.3 0.967
214  298.2 265 165.5 35.1 61.3 0.968
215 298.3 26.6 166.6 34.8 61.3 0.969
216 2984 26.7 167.7 344 61.3 0.971
217 298.5 26.7 168.8 34.1 61.3 0.972
218 2985 26.8 169.8 33.7 61.2 0.973
219 298.6 26.9 170.9 334 61.2 0.974
220 298.7 27.0 172.0 33.0 61.2 0.975
Year N
2007 21
2008 12 ’
2009 30 6 |
2010 8
2011 11 51
2012 42 .
2013 3
2014 20 3 -
2015 29
2016 20 2
2017 4 .
2018 45
Total 245 0

70

60

50 +

40 1

30 +

20 +

10 +

T DR3
DR10
1DR15

180
Code
LMI04
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.624

0.624
0.623
0.622
0.622
0.621
0.621
0.620
0.619
0.619
0.618
0.617
0.617
0.616
0.616
0.615
0.615
0.614
0.613
0.613
0.612

T N/AAslyear

190

126.4
126.2
126.0
125.8
125.7
125.5
125.3
125.1
124.9
124.8
124.6
124.4
124.2
124.0
123.9
123.7
123.5
123.3
123.1
122.9
122.8

AS
209.6
3
5
AS
207.5
207.5
209.5
209.5

®
103.5
103.5
103.4
103.4
103.4
103.3
103.3
103.3
103.2
103.2
103.2
103.2
103.1
103.1
103.1
103.1
103.1
103.0
103.0
103.0
103.0

A-AS
297.9

max
52
18.3
35.0
58.4

200.0
201.0
202.0
203.0
204.0
205.0
206.0
207.0
208.0
209.0
210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
218.0
219.0
220.0

88.0
88.9
89.9
90.9
91.8
92.8
93.7
94.7
95.7
96.6
97.6
98.5
99.4
100.4
101.3
102.3
103.2
104.1
105.1
106.0
106.9

Brt

515
51.7
51.9
52.0
52.2
52.4
52.6
52.8
52.9
53.1
53.3
53.5
53.6
53.8
54.0
54.2
54.3
54.5
54.7
54.8
55.0

a
13.33
13.61
13.90
14.21
14.54
14.89
15.26
15.66
16.08
16.53
17.02
17.54
18.11
18.72
19.38
20.10
20.89
21.76
22.71
23.76
24.93

200

201 202 203 204 205 206

207 208 209 210 211 212 213 214 215



#0008ORI

%xx«" )SS(% X

190
195
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
220
225
230

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

Orionids

X
X

X

85.5
89.2
89.9
90.7
914
92.2
92.9
93.7
94.4
95.2
95.9
96.7
97.4
98.2
99.0
99.7
100.5
104.3
108.1
111.9

0=95.4, 6=15.9, As=208.6

0.929
0.927
0.927
0.928
0.928
0.929
0.929
0.930
0.931
0.932
0.932
0.933
0.934
0.935
0.936
0.937
0.939
0.940
0.946
0.953
0.960

300 1DR3
DR10
__DR15

200 1 ---x--

150 +

100 +

——DR3

DR10

- DR15
e NF<=3

R % 2

nJLAU

Nr<3T
+ 1800

185
Code
ORI06
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.725

0.685
0.644
0.636
0.628
0.620
0.612
0.603
0.595
0.587
0.579
0.571
0.562
0.554
0.546
0.538
0.530
0.522
0.482
0.443
0.406

450 T N/AAslyear

400 +

350 +

300 +

200 +

150 +

100 +

50 +

195

AS

|
162.3
162.7
163.1
163.1
163.2
163.3
163.4
163.5
163.6
163.6
163.7
163.8
163.9
164.0
164.1
164.1
164.2
164.3
164.8
165.2
165.7

205

A-AS B
209 246.7
3
8
AS max
207.5 1897
208.5 33.8
208.5 155.1
207.5 255.7
0 Q
64.6 10.0
69.7 15.0
747  20.0
75.7 21.0
76.6 22.0
776 23.0
786 24.0
795 25.0
805 26.0
814 27.0
824 28.0
83.3 29.0
84.3 30.0
85.2 31.0
86.1 32.0
87.0 33.0
879 34.0
88.8 35.0
93.3 40.0
976 45.0
101.8 50.0
A 5
tf&“’ "i
8#' ll
Foon
P
o
7 b

-1.6

An
306.4
306.2
306.0
305.9
305.9
305.9
305.9
305.9
305.9
305.9
305.9
305.9
306.0
306.0
306.0
306.1
306.1
306.2
306.6
307.1
307.8

Brt

16.0
16.2
16.3
16.3
16.3
16.3
16.3
16.2
16.2
16.2
16.1
16.1
16.0
16.0
15.9
15.8
15.8
15.7
15.2
14.6
14.0

a
10.14
9.36
8.88
8.82
8.76
8.71
8.66
8.63
8.60
8.58
8.56
8.56
8.56
8.56
8.57
8.59
8.62
8.65
8.93
9.42
10.19

2000

+ 1600
+ 1400
+ 1200
+ 1000
T 800
T+ 600
T+ 400

T+ 200

—+—2010-18
————— 2007-09




#0524LUM

lambda Ursae Majorids

x 10
X

205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

pd

[E=N

NN NNMNNNDRENNWEFEO00W

(2]

p
37.1

37.0
37.0
37.0
37.0
37.0
36.9
36.9
36.9
36.9
36.9
36.8
36.8
36.8
36.8
36.8
36.8
36.7
36.7
36.7
36.7

146.9
148.1
149.3
150.5
151.6
152.8
153.9
155.0
156.1
157.2
158.3
159.4
160.4
161.5
162.5
163.6
164.6
165.6
166.6
167.6
168.6

)
53.0
52.7
52.3
52.0
51.6
51.2
50.9
50.5
50.1
49.7
49.3
48.9
48.6
48.2
47.8
47.4
47.0
46.6
46.2
458
453

61.1
61.0
61.0
61.0
61.0
60.9
60.9
60.9
60.8
60.8
60.8
60.8
60.7
60.7
60.7
60.7
60.6
60.6
60.6
60.5
60.5

e

1.007
1.004
1.000
0.996
0.993
0.989
0.986
0.982
0.979
0.975
0.972
0.968
0.965
0.961
0.958
0.955
0.951
0.948
0.944
0.941
0.938

1.8 T

16 T

14 +

12 +

1.0 +

0.8 T

06 +

04 T

02 +

0.0

0=158.2, 6=49.4, As=15.0

LUMO2

115.3
115.3
115.3
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2
115.2

iV

q

it

: [t

A
G, wex X

—t X
T

AS
214.6
3
5
AS
2145
213.5
215.5
2145

0]
148.7
148.7
148.6
148.5
148.4
148.3
148.2
148.1
148.0
147.9
147.8
147.7
147.6
147.5
147.4
147.3
147.2
1471
147.0
146.9
146.8

A-AS
284.6

max

19
7.8

12.6
8.7

Q
205.0
206.0
207.0
208.0
209.0
210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
218.0
219.0
220.0
221.0
222.0
223.0
224.0
225.0

39.5
40.6
41.6
427
43.7
448
45.8
46.9
47.9
49.0
50.0
51.1
52.1
53.2
54.2
55.3
56.3
57.4
58.4
59.5
60.6

B a
28.0-126.21
28.1-249.82

28.1-10741.63

28.2 262.76
28.3 129.98
28.4 86.43
285 64.79
28.6 51.85
28.6 43.24
28.7 37.10
28.8 32.50
28.9 28.92
29.0 26.07
29.1 23.73
29.2 21.79
29.3 20.14
29.3 18.73
29.4 1751
295 16.44
29.6 15.50
29.7 14.67

o Nr<=3

——%=-B

210

213 214




#0526SLD Southern lambda Draconids =163, 6=68.1, As=221.6

10 + 12 1 DR3
x x X X xX % DR10

| DR15

10 +

-10 x
Code AS A-AS B
x SLDO01 221 265.7 53.7
Ar= 3
% Als= 5
. As max
X Nr<=3 2215 27
xx . DR3 221.5 10.1
x DR10 220.5 6.7
DR15 2215 9.8
AS A-AS B o ) Vg e q i ® Q A Po a

216  262.7 539 1515 712 495 0.816 0981 885 1933 2160 36.3 -13.3 533
217 2631 53.8 1535 70.7 49.3 0.799 0.982 885 1928 2170 374 -128 4.88
218 2635 53.8 1554 70.1 49.2 0.782 0983 884 1923 2180 384 -123 450
219 2639 537 157.2 69.6 49.0 0.765 0983 883 1918 2190 394 -11.8 418
220 2643 537 159.0 69.0 48.8 0.748 0.984 88.2 1912 2200 404 -11.2 3.90
221 2647 53.6 160.7 68.5 48.6 0.731 0985 881 190.7 2210 414 -10.7 3.66
2211 2648 53.6 160.8 68.4 48.6 0.730 0985 88.1 190.6 221.1 415 -106 3.64
221.2 2648 53.6 161.0 68.4 48.6 0.728 0.985 88.1 1906 2212 416 -10.6 3.62
2213 2648 53.6 161.2 68.3 48.6 0.726 0985 88.1 1905 2213 417 -105 3.60
2214 2649 536 161.3 68.2 48.6 0.725 0985 881 1905 2214 418 -105 3.58
2215 2649 53.6 161.5 68.2 48.5 0.723 0.985 88.1 1904 2215 419 -104 3.55
2216 265.0 53.6 161.7 68.1 48.5 0.721 0.985 88.0 1903 2216 420 -10.3 3.53
2217 265.0 53.6 161.8 68.1 48.5 0.720 0985 88.0 1903 221.7 421 -103 351
221.8 2651 53.6 162.0 68.0 48.5 0.718 0.985 88.0 190.2 2218 422 -10.2 349
2219 2651 53.6 162.2 68.0 48.5 0.716 0.985 88.0 190.2 2219 423 -10.2 347
222 2651 536 162.3 67.9 48.5 0.715 0985 880 190.1 2220 424 -10.1 345
223 2655 535 163.9 67.3 48.3 0.698 0.986 879 1895 2230 433 -95 3.27
224  266.0 535 165.5 66.7 48.1 0.682 0986 878 1889 2240 443 -89 3.10
225 2664 534 167.0 66.1 47.9 0.666 0987 87.7 1883 2250 453 -83 295
226  266.8 53.3 168.4 65.6 47.8 0.650 0.987 876 187.7 2260 463 -7.7 282

pd

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

3.0 T N/daslyear e Nr<=3

25 + . B
20 +
15 +
10 T

05 T

O, ooO~NFRL, BM~AOOOODNPEF

(2]

216 218 220 222 224 45226



#0388CTA

chi Taurids

10 1

AS A-AS

210 206.6
211 206.4
212 206.3
213 206.1
214  206.0
215 205.8
216 205.7
217 205.5
218 205.4
219 205.2
220 205.1
221 204.9
222 204.8
223 204.7
224 2045
225 204.4
226 204.2
227 204.1
228 203.9
229 203.8
230 203.6
Year N
2007 3
2008 9
2009 20
2010 10
2011 14
2012 12
2013 12
2014 17
2015 10
2016 14
2017 20
2018 11
Total 152

B o

5.7 52.8
5.7 53.7
57 54.6
5.7 55.5
5.7 56.4
5.8 57.4
5.8 58.3
5.8 59.2
5.8 60.1
5.8 61.1
5.8 62.0
5.8 62.9
5.8 63.9
5.8 64.8
5.9 65.7
5.9 66.7
59 67.6
5.9 68.6
5.9 69.5
59 70.5
5.9 714

0=63.2, 6=24.7, 1s=220.0

0.983
0.982
0.981
0.980
0.979
0.978
0.977
0.976
0.975
0.974
0.972
0.971
0.970
0.968
0.967
0.965
0.964
0.962
0.961
0.959
0.958

2.0

=
o

T DR3

DR10
% TDRI5
8 +
7 4
6 4
5 |
4
3 4
2 N\ o
14 & S —
0 4 : . ———
190 200 210 220 230 s 240
Code AS A-AS B

CTAO01 221 204.9 5.0

Ar= 3

Als= 10

AS max

Nr<=3 2215 17

DR3 213.5 45

DR10 222.5 4.2

DR15 212.5 1.9

q i Q) Q A Bn a
0.079 20.7 328.9 210.0 180.5 -10.5 4.79
0.082 204 3284 2110 181.1 -10.5 4.66
0.084 20.0 328.0 2120 181.6 -10.4 453
0.086 19.7 327.6 213.0 182.2 -104 441
0.089 194 327.2 2140 1827 -10.3 4.30
0.091 19.0 326.8 2150 183.3 -10.3 4.19
0.094 18.7 326.4 216.0 183.8 -10.2 4.09
0.096 184 326.0 217.0 184.4 -10.2 3.99
0.099 18.2 325.6 218.0 1849 -10.1 3.90
0.101 179 325.2 2190 1855 -10.1 3.82
0.104 176 324.8 2200 186.0 -10.0 3.73
0.106 17.3 3244 2210 186.6 -10.0 3.65
0.109 17.1 324.0 2220 187.2 -99 358
0.111 16.8 323.6 2230 187.7 -99 351
0.114 16.6 323.2 2240 1883 -99 344
0.117 16.3 322.8 2250 1889 -98 3.37
0.119 16.1 3224 2260 1895 -98 331
0.122 159 322.0 2270 1900 -9.7 3.25
0.125 157 321.6 228.0 1906 -9.7 3.19
0.128 154 321.2 2290 191.2 -96 3.13
0.130 15.2 320.8 2300 1918 -96 3.08

T N/AAslyear

T 16

114

T+ 12

+ 10



#0445KUM

kappa Ursae Majorids

0=147.2, 56=45.0, As=225.0

215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

218

o
135.3
136.4
137.6
138.7
139.8
140.9
142.1
143.2
144.2
145.3
146.4
147.5
148.5
149.6
150.6
151.6
152.7
153.7
154.7
155.7
156.7

e

1.069
1.049
1.029
1.009
0.989
0.969
0.950
0.930
0.911
0.892
0.873
0.854
0.835
0.817
0.798
0.780
0.762
0.744
0.726
0.708
0.690

20 T DR3

DR10
18 Tpris
16 +

14 4
12 +

8.
6.
2 |
2 ta L rpesedd
o e TR Y " }
200 210 220 230 240 s 250
Code AS A-AS B
KUMO00 225 268.2 29.8
Ar= 3
Als= 5

AS max
Nr<=3 222.5 60
DR3 222.5 8.1
DR10 223.5 10.8
DR15 223.5 13.7
q i ® Q An P a
0.991 130.2 1859 2150 312 -45 -14.38
0.990 130.1 186.1 216.0 32.0 -4.7 -20.34
0.990 130.0 186.3 2170 329 -49 -3461
0.989 1299 186.6 2180 33.8 -5.0-114.31
0.989 129.8 186.8 219.0 347 -5.2 88.66
0.989 129.7 187.0 2200 355 -54 32.06
0.988 129.6 187.2 2210 364 -56 19.62
0.988 1295 1875 2220 372 -58 14.15
0.987 129.4 187.7 2230 38.1 -6.0 11.09
0.987 129.3 188.0 2240 389 -6.2 9.12
0.986 129.2 188.2 2250 398 -64 7.75
0.986 129.1 1885 2260 406 -6.6 6.75
0.985 129.0 188.8 2270 414 -68 598
0.985 128.9 189.1 2280 423 -7.1 5.37
0.984 128.8 189.4 2290 431 -7.3 4.88
0.984 128.7 189.7 230.0 439 -75 447
0.983 128.6 190.0 2310 447 -78 4.13
0.982 1285 190.3 2320 455 -81 3.83
0.982 128.4 190.7 2330 46.3 -83 3.58
0.981 128.3 191.0 2340 471 -86 3.36
0.981 128.1 191.4 2350 479 -89 3.17

T N/AZslyear ——Nr<=3
- A

T 60

+ 50

1 40

T 30

T 20

T 10




#0002STA._SF

AS

200
205
206
207
208
209
210
215
218
219
220
221
222
223
224
225
230
235
240
245
250

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
202.5
200.2
199.7
199.2
198.8
198.3
197.9
195.6
194.2
193.7
193.3
192.8
192.3
191.9
191.4
190.9
188.6
186.3
184.0
181.7
179.4

N
17
170
43
40
27
160
31
12
359
31
48
94
1032

Southern Taurids

p
-3.0

-3.4
-3.5
-3.6
-3.6
-3.7
-3.8
-4.1
-4.3
-4.4
-4.5
-4.6
-4.6
-4.7
-4.8
-4.8
-5.2
-5.5
-5.8
-6.1
-6.4

o}
41.0
43.7
443
44.8
45.4
45.9
46.5
49.3
50.9
515
52.0
52.6
53.1
53.7
54.2
54.8
57.6
60.3
63.1
65.9
68.7

)
12.7
13.1
13.2
13.3
134
13.5
13.5
13.9
141
14.2
14.2
14.3
144
144
145
145
14.8
15.0
15.2
154
155

0=49.4, 5=13, As=224

80

70

60 T+

50 T+

40 +

30 +

20 T

10 +

T DR3
DR10
TDR15
——DR3
DR10
---%--- DR15
e NF<=3

IRz fede

Nr<3 T

190 200

Code AS

*SF

Ar=

AAs=

Nr<=3

DR3

DR10

DR15
e q i
0.911 0.169 6.1
0.892 0.208 6.0
0.889 0.216 5.9
0.885 0.224 5.9
0.881 0.232 5.9
0.877 0.241 5.8
0.873 0.249 5.8
0.854 0.293 5.6
0.842 0.319 5.5
0.838 0.328 5.5
0.834 0.337 5.4
0.830 0.346 5.4
0.825 0.355 5.4
0.821 0.365 5.3
0.817 0.374 5.3
0.813 0.383 5.2
0.791 0.428 5.1
0.769 0.473 49
0.745 0.518 4.7
0.720 0.561 45
0.693 0.603 4.3

20T N/AAslyear

18 T

A-AS
2215 190.7
2
5
AS max
222.5 212
221.5 125
221.5 9.3
2215 72.2
0 Q
138.0 20.0
1327 25.0
1316  26.0
1306 27.0
1295 28.0
1285 29.0
1274  30.0
1221 35.0
118.9 38.0
117.9 39.0
116.8  40.0
1158 41.0
1148 42.0
113.7 43.0
1127 440
111.7 45.0
106.5 50.0
1015 55.0
96.5 60.0
91.7 65.0
87.0 70.0

-5.0

An
158.2
157.9
157.8
157.7
157.7
157.6
157.5
157.2
157.1
157.0
157.0
156.9
156.9
156.8
156.8
156.7
156.6
156.5
156.6
156.7
157.0

t
230

Brt
4.1
4.4
4.4
45
4.5
4.6
4.6
4.8
4.8
4.8
4.8
49
49
49
49
49
49
4.8
4.6
45
4.3

a

1.89
1.93
1.94
1.95
1.96
1.96
1.97
2.00
2.02
2.02
2.03
2.03
2.04
2.04
2.04
2.04
2.05
2.05
2.03
2.00
1.97

250

+ 200
+ 150
+ 100

o 50
x

Rotation




#0018AND

Andromedids

0=24.2, 6=32.5, As=232

AS A-AS

210 172.5
215 170.2
220 167.8
221 167.3
222 166.8
223 166.3
224 165.8
225 165.3
226 164.8
227 164.3
228 163.8
229 163.3
230 162.8
231 162.2
232 161.7
233 161.2
234 160.7
235 160.1
240 157.4
245 154.5
250 151.5
Year N
2007 7
2008 12
2009 20
2010 23
2011 6
2012 12
2013 6
2014 11
2015 17
2016 20
2017 17
2018 16

Total 167

B o
10.3 16.8
13.0 18.2
15.7 19.6
16.2 19.9
16.8 20.2
17.3 204
17.8 20.7
18.4 21.0
18.9 21.2
19.4 215
20.0 21.7
20.5 22.0
21.0 22.2
215 22.5
22.0 22.7
22.6 22.9
23.1 23.2
23.6 234
26.1 24.5
28.6 254
311 26.2

)
18.3
21.8
25.3
26.0
26.6
27.3
28.0
28.7
29.3
30.0
30.7
313
32.0
32.6
33.3
33.9
34.6
35.2
38.4
41.4
44.4

20 T DR3
¢ 18 1 DRis
16 +
X 14 4
x 12 +
X 10 +
X 8
x 6
X x X 4 __,,(
X : 5
10 o
X 200
X Code
5 x ANDO1
Ar=
x AAs=
" Nr<=3
o DR3
DR10
DR15
Vg € q
20.9 0.796 0.670
19.9 0.781 0.705
18.9 0.765 0.738
18.7 0.761 0.745
18.5 0.757 0.751
18.3 0.753 0.757
18.1 0.749 0.764
17.9 0.745 0.770
17.7 0.741 0.776
175 0.736 0.782
17.3 0.732 0.787
171 0.727 0.793
16.9 0.722 0.799
16.7 0.717 0.804
16.5 0.712 0.810
16.3 0.707 0.815
16.1 0.702 0.821
15.9 0.696 0.826
14.8 0.667 0.850
13.8 0.635 0.872
12.8 0.599 0.892

IRz fede

Nr<3 T 14

T+ 12

+ 10

2.0 T N/AAslyear

228.6
6
10
AS
223.5
230.5
226.5
230.5

i 0}
6.6 254.8
7.7 250.3
8.6 24538
8.7 2450
89 2441
9.0 2432
9.2 2424
9.3 2415
9.4 240.7
9.5 23938
9.7 239.0
9.8 238.1
9.9 2373
10.0 236.5
10.0 235.7
10.1 234.9
10.2 234.0
10.3 233.2
10.5 229.3
10.6 2255
10.6 221.7

220
AS A-AS
163.4

230
p
18.8

max

12

17.0
17.2
156

Q An
210.0 104.7
2150 105.1
220.0 105.6
221.0 105.7
222.0 105.8
223.0 105.9
2240 106.1
225.0 106.2
226.0 106.3
227.0 106.5
228.0 106.6
229.0 106.8
230.0 106.9
231.0 107.1
232.0 107.3
233.0 1074
2340 107.6
235.0 107.8
240.0 108.8
245.0 110.0
250.0 111.2

Brt
-6.3
-1.2
-7.8
-7.9
-8.0
-8.1
-8.1
-8.2
-8.2
-8.2
-8.3
-8.3
-8.3
-8.3
-8.3
-8.3
-8.2
-8.2
-7.9
-71.5
-7.0

3.28
3.22
3.14
3.12
3.09
3.07
3.04
3.02
2.99
2.96
2.93
291
2.88
2.85
2.81
2.78
2.75
2.72
2.55
2.39
2.23




#0017NTA Northern Taurids 0=58.6, 5=21.6, As=224 R % Bide

60 T DR3 T 200

DR10
| DR15

1 180
50 1 1 160
1 14
40 + 0

+ 120
30 + + 100

+ 80

20 +
T 60

440
et
A 20

° 200 ZZILO 2;0 2;0 2;10 As 250 °
Code AS A-AS B
*NTA 228 191.7 2.1
Ar= 3
AAs= 20
AS max
Nr<=3 2235 162
DR3 231.5 20.5
DR10 230.5 10.7
DR15 229.5 52.1
AS A-AS B o ) Vg e q i ® Q A Po a

200 1994 2.0 36.3 16.5 32.0 0.883 0.222 3.3 3111 2000 1512 -25 190
205  198.0 2.0 39.9 17.7 31.2 0.873 0.245 3.2 3081 2050 1531 -25 1.93
210  196.7 2.1 43.6 18.9 30.5 0.863 0.270 3.1 3050 2100 1551 -25 1.96
215 1954 2.2 47.3 20.0 29.8 0.852 0.294 3.0 3020 2150 1570 -25 1.99
220 1941 2.3 511 210 29.0 0.842 0.319 29 2990 220.0 159.0 -25 201
222 1935 2.3 526 214 28.7 0.837 0.329 28 2978 2220 1598 -25 202
223 1933 2.3 534 216 28.6 0835 0334 28 2972 2230 1602 -25 203
224 193.0 2.3 541 2138 28.5 0.833 0.339 28 2966 2240 160.6 -25 2.03
225 1927 2.4 549 220 28.3 0831 0.344 28 296.0 2250 161.0 -25 204
226 1925 2.4 55.7 221 28.2 0.829 0.349 28 2954 226.0 1614 -25 204
227 1922 2.4 56.4 223 28.0 0.827 0.354 28 2948 2270 1618 -25 2.04
228 1919 2.4 57.2 225 27.9 0.824 0.360 2.8 2942 2280 1622 -25 2.05
229 1917 2.4 58.0 227 27.7 0822 0365 2.7 2936 2290 1626 -25 205
230 1914 2.4 58.7 22.8 27.6 0.820 0.370 2.7 293.0 230.0 163.0 -25 2.06
231 1911 2.5 595 230 27.4 0818 0.375 2.7 2924 2310 1634 -25 2.06
232 190.9 2.5 60.3 23.2 27.3 0.816 0380 2.7 2918 2320 1638 -25 206
233 190.6 2.5 61.1 23.3 27.1 0.814 0.385 2.7 2912 2330 1642 -25 207
235 1901 2.5 62.6 23.6 26.8 0.809 0.395 26 290.0 2350 1650 -25 207
240  188.8 2.6 66.6 24.3 26.1 0.798 0.421 26 2871 240.0 1671 -25 2.08
245 1874 2.7 706 24.9 254 0.787 0446 25 2841 2450 1692 -24 2.09
250 186.1 2.7 746 254 24.6 0.775 0471 24 2813 250.0 1713 -24 210

Year N

2007 178

2008 202 16 T N/Adslyear
2009 273 1 {

2010 291 Ll

2011 196

2012 272 01

2013 217 .l

2014 250

2015 163 T

2016 237 il

2017 334 ]

2018 303 :,AW

Total 2916 0




#03380ER

omicron Eridanids

x X X
x X o XX x

X >§x

<18

XxX

0=60.70, 6=-1.5, As=234.7

x %

100

‘ X

_10 4

AS A-AS B o ) Vg e
210 1915 -15.1 437 0.9 30.5 0.881
215 190.0 -164 473 0.6 29.9 0.876
220 1885 -17.8 509 0.2 29.2 0.872
223 187.6 -18.6 53.0 -0.1 28.8 0.869
224 187.3 -18.9 53.7 -0.2 28.7 0.868
225 187.0 -19.2 54.4 -0.3 28.5 0.868
226 186.7 -19.4 55.1 -04 28.4 0.867
227 186.4 -19.7 55.8 -0.5 28.3 0.866
228 186.1 -20.0 56.5 -0.6 28.1 0.865
229 185.8 -20.2 57.2 -0.7 28.0 0.864
230 1854 -20.5 579 -0.8 27.9 0.864
231 185.1 -20.8 58.6 -1.0 27.7 0.863
232 184.8 -21.0 593 -1.1 27.6 0.862
233 1845 -21.3 599 -1.2 27.5 0.862
234 184.2 -21.6 60.6 -1.3 27.3 0.861
235 183.8 -21.8 61.3 -15 27.2 0.860
236 1835 -22.1 620 -1.6 27.0 0.859
237 183.2 -22.4 626 -1.7 26.9 0.859
240 182.2 -23.2 64.6 -2.1 26.5 0.857
245 180.6 -24.4 679 -29 25.8 0.853
250 178.9 -25.7 71.0 -3.7 25.2 0.849
Year N
2007 12
2008 14 2
2009 15 Wl
2010 16
2011 15 os |
2012 11
2013 14 06 L
2014 12
2015 11 04 +
2016 10
2017 23 02
2018 16
Total 169 0.0

18

16

14 +

12 +

10 +

T DR3
DR10
TDR15

Code

OERO02

Ar=
As=

Nr<=3
DR3
DR10
DR15

q
0.381

0.413
0.445
0.465
0.471
0.477
0.484
0.490
0.496
0.503
0.509
0.515
0.521
0.528
0.534
0.540
0.546
0.552
0.570
0.599
0.628

T NIAaslyear

215

*

18.3
18.7
19.0
19.2
19.2
19.3
19.3
194
19.4
19.4
195
195
19.5
195
19.6
19.6
19.6
19.6
19.6
19.7
19.6

AS
231
3
15
AS
224.5
243.5
226.5
243.5

®
108.6
104.6
100.6
98.2
97.4
96.6
95.9
95.1
94.3
935
92.8
92.0
91.2
90.5
89.7
88.9
88.2
87.4
85.2
81.5
77.9

max

8.1
16.5
114

Q
30.0
35.0
40.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
60.0
65.0
70.0

A PBn
1395 17.3
140.3 18.1
141.2 187
141.7 19.0
1419 19.1
142.0 19.1
142.2 19.2
142.4 19.3
1426 193
142.7 19.4
1429 194
143.1 195
143.3 195
1435 195
143.7 19.6
1439 19.6
1441 19.6
144.3 19.6
1449 19.6
146.0 194
1472 19.2

a

3.19
3.33
3.47
3.55
3.58
3.60
3.63
3.66
3.68
3.71
3.74
3.76
3.79
3.81
3.84
3.86
3.88
3.91
3.97
4.08
4.16

e Nr<=3
o= A
Rotation

215

220

225

230

240



#0013LEO

Leonids

AS

220
225
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
250

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
277.4
275.8
274.2
273.9
273.6
273.2
272.9
272.6
272.3
272.0
271.6
271.3
271.0
270.7
270.4
270.0
269.7
269.4
269.1
268.8
267.8

N
390
225
165
314
144
191
278
266

72
184
286
269

2784

B o
13.0 1443
122 1475
11.3  150.6
111 1512
109 1518
10.8 1524
106 153.0
104 1536
102 1542
101 154.8

99 1554

9.7  156.0

95  156.6

93 1572

92 15738

9.0 1584

88  159.0

86  159.6

84  160.2

83 160.7

7.7 1625

)
28.0
26.0
24.1
23.7
23.3
22.9
22.5
22.1
216
21.2
20.8
20.4
20.0
19.6
19.2
18.7
18.3
17.9
17.5
17.1
15.8

69.0
69.3
69.6
69.7
69.8
69.8
69.9
70.0
70.0
70.1
70.2
70.2
70.3
70.4
70.4
70.5
70.6
70.6
70.7
70.8
71.0

0=154.24, 6=21.60, As=235.1

e

0.855
0.850
0.849
0.849
0.850
0.851
0.852
0.853
0.855
0.856
0.858
0.861
0.863
0.866
0.869
0.872
0.875
0.878
0.882
0.886
0.899

60 T

50 +

40 T

30 +

20 +

10 +

220

140

120

TDR3

PR10

PR15

100 +

80 +

60 +

40 +

20 +

o BEEErivhy

-+ 500
1 450
1 400

210
Code
LEOO4
Ar=
Als=

Nr<=3
DR3
DR10
DR15

0.948
0.964
0.976
0.978
0.980
0.981
0.983
0.984
0.985
0.986
0.986
0.987
0.987
0.987
0.987
0.987
0.987
0.986
0.985
0.984
0.981

N/AAslyear

157.0
158.7
160.3
160.6
160.9
161.2
161.6
161.9
162.2
162.5
162.8
163.1
163.5
163.8
164.1
164.4
164.7
165.0
165.4
165.7
166.6

An

63.6
63.6
63.3
63.3
63.2
63.1
63.1
63.0
62.9
62.8
62.7
62.6
62.5
62.4
62.3
62.3
62.2
62.1
62.0
61.9
61.7

Brt
9.7
7.1
4.7
4.3
3.8
3.4
3.0
2.6
2.2
1.8
15
1.1
0.8
0.4
0.1

-0.2
-0.5
-0.8
-1.0
-1.3
-2.0

——

_____

a

6.56
6.41
6.45
6.48
6.53
6.57
6.63
6.70
6.78
6.87
6.97
7.08
7.21
7.35
7.51
7.69
7.89
8.11
8.36
8.64
9.72

Nr<=3
Rotation

225

230

235

240

245

+ 350
+ 300
+ 250
+ 200
+ 150
+ 100

A 250



#0246AMO

X x
X T x

x

alpha Monocerotids

x XX
x X

x 10

a=117.1, 6=0.8, A5=239.3

230
235
236
237
238
239
239.2
239.4
239.6
239.8
240
240.2
240.4
240.6
240.8
240
241
242
243
244
245

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

p
-21.7

-20.9
-20.7
-20.5
-20.3
-20.1
-20.1
-20.1
-20.0
-20.0
-20.0
-19.9
-19.9
-19.8
-19.8
-20.0
-19.8
-19.6
-19.4
-19.2
-19.0

o
111.5
114.6
115.2
115.8
116.4
1171
117.2
117.3
117.4
117.6
117.7
117.8
117.9
118.1
118.2
117.7
118.3
118.9
119.6
120.2
120.8

)

0.0
0.4
0.4
0.5
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.9
0.9
1.0

61.3
61.4
61.5
61.5
61.5
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.6
61.7
61.7
61.7
61.8

e

0.895
0.927
0.933
0.939
0.945
0.951
0.952
0.953
0.954
0.956
0.957
0.958
0.959
0.960
0.961
0.957
0.962
0.968
0.973
0.979
0.984

2.5

=
o

T DR3
| DR10
DR15

o - N w B (%) [} ~ o] (e}
' ' ' ' ' ' ' '

PR e

£ Nr<3 T

210

Code

220

AS

AMOO01 239

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

0.552
0.510
0.502
0.494
0.486
0.478
0.476
0.474
0.473
0.471
0.470
0.468
0.466
0.465
0.463
0.470
0.462
0.454
0.446
0.438
0.430

T N/A\slyear

3
5
AS

240.
240.
240.
240.

|
132.4
132.9
132.9
133.0
133.1
133.2
133.2
133.2
133.2
133.3
133.3
133.3
133.3
133.3
133.4
133.3
133.4
133.5
133.5
133.6
133.7

230

A-AS
239.7
max
5 22
5 6.4
5 6.0
5 6.9
o) Q
86.4 50.0
904 55.0
91.1 56.0
91.9 57.0
92.7 58.0
934 59.0
93.6 59.2
93.7 59.4
93.9 59.6
94.0 59.8
94.2 60.0
94.3 60.2
94,5 60.4
94.6 60.6
94.8 60.8
94.2 60.0
94.9 61.0
95.7 62.0
96.4 63.0
97.2 64.0
97.9 65.0

240
p
-19.9

An
325.4
324.5
324.3
324.2
324.1
324.0
324.0
324.0
323.9
323.9
323.9
323.9
323.9
323.9
323.9
323.9
323.8
323.8
323.7
323.7
323.7

Brt

475
47.1
47.0
46.9
46.8
46.7
46.7
46.6
46.6
46.6
46.6
46.5
46.5
46.5
46.4
46.6
46.4
46.3
46.1
459
45.7

a
5.28
7.00
7.51
8.12
8.85
9.74
9.94
10.15
10.37
10.60
10.84
11.10
11.37
11.65
11.94
10.84
12.26
14.12
16.71
20.52
26.69

25

+ 20

115

+ 10




#0488NSU November sigma Ursae Majorids a=148.3, 6=59.2, As=241.6

XX
X
Juny
o

]
1
[,
o

T DR3
| DR10
DR15

N w » w o)) ~ (o] ©o
! ! ! ! ! ! !

220 230 240 250 260 As 270

Code AS A-AS B
NSU00 241.6 2449 42.9
Ar= 3
AAs= 5
AS max
Nr<=3 2425 17
DR3 242.5 6.9
DR10 2415 6.7
DR15 2425 5.9
AS A-AS B o ) Vg e q i ® Q A Po a

235 2445 439 139.8 62.3 50.8 0.748 0.788 948 2383 2350 474 -579 313
236 2446 437 141.2 61.9 51.3 0.771 0.791 954 2372 236.0 47.7 -56.8 3.46
237 2446 436 1425 61.4 519 0.794 0.794 96.1 236.2 2370 48.0 -55.7 3.86
238 2447 434 143.8 60.9 52.4 0.818 0.797 96.7 2352 238.0 485 -546 4.39
239 2448 433 145.1 60.4 52.9 0.843 0.800 974 2342 239.0 489 -535 5.08
240 2449 432 146.4 60.0 53.4 0.868 0.803 98.0 233.3 2400 494 -525 6.07
241 2449 430 1476 59.5 54.0 0.893 0.806 986 2324 2410 50.0 -51.6 7.55
242 2450 429 148.9 59.0 54.5 0.919 0.808 99.2 2315 2420 50.6 -50.6 10.03
243 2451 427 150.1 58.5 55.0 0946 0.811 998 230.7 243.0 51.2 -49.7 15.07
244 2451 426 151.3 58.0 55.5 0.974 0.813 1004 2299 2440 51.8 -488 30.72
245 2452 424 152.4 57.5 56.1 1.001 0.816 101.0 229.2 245.0 52.5 -48.0-573.58
246 2453 423 153.6 57.0 56.6 1.030 0.818 101.6 2284 246.0 53.2 -47.1 -27.37
247 2454 422 154.7 56.5 57.1 1.059 0.820 102.2 227.7 247.0 539 -46.3 -13.92
248 2454 420 155.9 56.0 57.6 1.089 0.822 102.8 227.1 248.0 54.6 -455 -9.29
249 2455 419 157.0 554 58.2 1.119 0.824 1034 2264 249.0 554 -448 -6.95
250 2456 417 158.1 54.9 58.7 1.149 0.826 103.9 2258 250.0 56.1 -441 -5.53

pd

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

20 T N/AZslyear ——— Nr<=3
18 + (
Rotation
16 +
14 +
1.2 +

1.0 +

COCOONWEF O1010 U1 00N 01

(6]

08 +
06 +
04 +
02 +

0.0

236 238 240 242 244 246 2438



#0250NOO

AS A-AS

230 208.6
235 207.2
238 206.3
239 206.0
240 205.7
241 205.4
242 205.1
243 204.8
244  204.6
245 204.3
246 204.0
247 203.7
248 203.4
249 203.1
250 202.8
251 202.5
252 202.2
253 201.9
254  201.6
255 201.3
260 199.9
Year N
2007 52
2008 117
2009 88
2010 128
2011 68
2012 74
2013 122
2014 81
2015 102
2016 84
2017 105
2018 68
Total 1089

November Orionids

B o )

-7.0 78.3 16.0
-7.3 819 159
-75 84.1 15.9
-7.5 849 1538
-7.6 85.6 15.8
-7.7 86.3 15.7
-7.7 87.1 157
-7.8 878 157
-7.8 88.5 15.6
-7.9 89.2 155
-8.0 90.0 155
-8.0 90.7 154
-8.1 914 154
-8.1 92.1 153
-8.2 929 152
-8.2 93.6 15.1
-8.3 943 151
-84 95.0 15.0
-8.4 958 14.9
-8.5 96.5 148
-88 100.1 143

45.1
44.3
43.9
43.7
43.6
43.4
43.2
43.1
429
42.8
42.6
42.5
423
42.2
42.0
41.9
41.7
41.5
41.4
41.2
40.5

0=90.6, 6=15.7, As=245

45

40

35 +

30 +

25 +

20 +

15 +

T DR3
DR10
TDR15

——DR3
DR10
---x--- DR15
s Nr<=3

T 3 X
{\,\_: D
g A X X
t

Nr<3 T 140

+ 120

+ 100

240

250

220 230 As 270
Code AS A-AS B
NOOO07 246.1 203.7 -8.1
Ar= 3
AAs= 10
AS max
Nr<=3 249.5 117
DR3 247.5 15.1
DR10 246.5 42.5
DR15 249.5 34.5
e q i ® Q A Po a
0.993 0.058 324 1528 50.0 2065 142 8.01
0.992 0.073 29.2 149.2 550 2076 145 8.77
0.991 0.083 27.7 1471 580 2082 146 9.29
0.991 0.087 27.2 1464 59.0 208.4 14.7 9.48
0.991 0.090 26.7 1456 60.0 208.6 14.7 9.68
0.990 0.094 26.3 1449 61.0 2088 148 9.88
0.990 0.098 259 1442 620 209.0 14.8 10.09
0.990 0.101 255 1435 63.0 209.2 148 1031
0.990 0.105 25.1 1427 64.0 2094 149 10.54
0.990 0.109 247 1420 65.0 209.6 149 10.78
0.990 0.113 243 1413 66.0 2098 149 11.02
0.990 0.117 24.0 1405 67.0 2100 150 11.28
0.990 0.121 236 1398 68.0 2103 150 11.55
0.989 0.125 233 1391 69.0 2105 150 11.83
0.989 0.129 23.0 1383 70.0 210.7 151 1213
0.989 0.133 227 1376 71.0 2109 151 1243
0.989 0.138 224 1369 720 211.1 151 1275
0.989 0.142 221 1362 730 211.3 151 13.09
0.989 0.146 218 1354 740 2116 151 1344
0.989 0.151 216 1347 750 2118 151 13.80
0.989 0.173 20.3 1311 80.0 2129 152 15.93
14T N/AAslyear —— Nr<3
————— Rotation
12 +
10 +
8 4
6
4
2 4 e
o I . . . . "
235 240 245 250 255 As 260



#0340TPY_O

theta Pyxidids

x 10 5
X

0=139.0, 6=-25.5, As=249.4

AS
245
246
247
248
249
249.1
249.2
249.3
249.4
249.5
249.6
249.7
249.8
249.9
250
251
252
253
254
255

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
262.6
262.4
262.2
262.0
261.8
261.8
261.8
261.7
261.7
261.7
261.7
261.7
261.7
261.6
261.6
261.4
261.3
261.1
260.9
260.7

BE S

'_\
NOCTwWoOONNEFP, OINOOONDN

(o]

B
-40.7

-40.4
-40.1
-39.7
-39.4
-39.4
-39.4
-39.3
-39.3
-39.3
-39.2
-39.2
-39.2
-39.1
-39.1
-38.8
-38.5
-38.2
-37.9
-37.5

135.3
136.1
136.9
137.6
138.4
138.5
138.6
138.6
138.7
138.8
138.9
139.0
139.0
139.1
139.2
140.0
140.8
141.6
142.4
143.2

)
-25.9
-25.8
-25.8
-25.7
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.6
-25.5
-25.5
-25.5
-25.4

57.9
58.3
58.7
59.1
59.5
59.6
59.6
59.7
59.7
59.7
59.8
59.8
59.9
59.9
59.9
60.4
60.8
61.2
61.6
62.0

e

0.827
0.846
0.866
0.886
0.907
0.909
0.911
0.913
0.915
0.917
0.919
0.921
0.923
0.925
0.927
0.948
0.969
0.990
1.012
1.034

18

16 +

14 +

12 +

10 +

T DR3
DR10
DR15

IRz fede

Nr<3 T
——DR3
DR10

35

+ 30

T 25

+ 20

4 15

Foxix x a1 10

Code
TPYO00
Ar=
AAs=

Nr<=3
DR3
DR10
DR15

q
0.963

0.962
0.960
0.959
0.958
0.958
0.957
0.957
0.957
0.957
0.957
0.957
0.957
0.957
0.956
0.955
0.954
0.953
0.951
0.950

3.5 T N/dAslyear

30 T

25 +

20 +

1.5 +

10 +

05 +

0.0

,":’ﬂx jx* :
230 240
AS A-AS
249.4 262.0
max
249.5 32
248.5 10.7
249.5 16.3
248.5 15.7
i ® Q
1095 188 65.0
110.1 191 66.0
110.8 194 67.0
1114 19.7 68.0
1120 20.0 69.0
1121 200 69.1
112.2 201 69.2
112.2 201  69.3
1123 201 694
1124 201 695
1124 20.2 69.6
1125 20.2 69.7
1126 20.2 69.8
1126 203 69.9
112.7 203 70.0
113.3 206 71.0
1140 208 720
1146 211 73.0
1152 214 740
1159 216 75.0

250
p
-39.1

An

58.5
59.2
59.9
60.5
61.2
61.3
61.4
61.4
61.5
61.6
61.6
61.7
61.8
61.8
61.9
62.6
63.2
63.9
64.5
65.2

Brt

17.7
17.9
18.1
18.3
18.5
18.5
18.5
18.5
18.6
18.6
18.6
18.6
18.6
18.6
18.7
18.8
19.0
19.1
19.2
19.4

a
5.56
6.26
7.18
8.43
10.25
10.47
10.71
10.96
11.23
11.50
11.79
12.10
12.42
12.76
13.12
18.33
30.74
98.16

-80.03
-28.16

244

2 356



#02570RS

Southern chi Orionids

230
235
240
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
265
270

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

191

p
-4.7

-4.7
-4.8
-4.9
-4.9
-4.9
-4.9
-4.9
-4.9
-5.0
-5.0
-5.0
-5.0
-5.0
-5.0
-5.0
-5.0
-5.1
-5.1
-5.1
-5.2

10 %

XX

o=78.7, 6=15.7, As=260

)
16.3
16.9
17.4
17.8
17.9
17.9
18.0
18.0
18.1
18.1
18.2
18.2
18.2
18.3
18.3
18.3
18.3
18.3
18.3
18.3
18.2

28.5
28.0
27.5
27.0
26.9
26.8
26.7
26.6
26.5
26.4
26.3
26.2
26.1
26.0
259
258
25.7
25.6
25.5
25.0
24.5

e

0.828
0.821
0.814
0.807
0.806
0.805
0.803
0.802
0.801
0.800
0.798
0.797
0.796
0.794
0.793
0.792
0.791
0.789
0.788
0.782
0.775

[
o

o B N W M U1 O N 0
! ! ! ! ! ! ! !

TDR3;
|DRID
DR1§

- 40

T+ 35

+ 30

T 25

+ 20

r 15

r 10

220

Code

ORS04

Ar=
As=

Nr<=3
DR3
DR10
DR15

q
0.332

0.351
0.371
0.391
0.395
0.399
0.403
0.407
0.411
0.415
0.419
0.423
0.427
0.431
0.435
0.439
0.443
0.447
0.451
0.471
0.490

30 TN/Azslyear

25 +

20 +

15 +

1.0 A

05 ¥

0.0 +

5.7
5.5
5.3
5.2
5.2
5.1
5.1
5.1
5.0
5.0
5.0
5.0
49
4.9
4.9
49
4.8
4.8
4.8
4.6
4.5

AS
247.6
3
5
AS
247.5
249.5
251.5
2415

0]
117.9
1155
113.0
110.5
110.1
109.6
109.1
108.6
108.1
107.6
107.1
106.7
106.2
105.7
105.2
104.7
104.2
103.8
103.3
100.9

98.6

t
240

A-AS

190.3

max
30
5.7
2.9
3.9

Q
50.0
55.0
60.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
85.0
90.0

An
168.0
170.6
173.1
175.6
176.1
176.6
177.1
177.7
178.2
178.7
179.2
179.7
180.2
180.7
181.3
181.8
182.3
182.8
183.3
185.9
188.6

Brt
5.0
5.0
49
49
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.7
4.7
4.7
4.7
4.7
4.7
4.6
4.6
4.5

a

1.93
1.96
2.00
2.03
2.04
2.05
2.05
2.06
2.06
2.07
2.08
2.08
2.09
2.10
2.10
2.11
2.11
2.12
2.13
2.15
2.18

et \|
——=-A
Ro

<=3

tation

230

235

240

245

250

255

260

265

s 270



#0336DKD

December kappa Draconids

0=186.0, 6=70.1, As=250.2

40 T DR3
DR10
35 +DR15

30 +

25 +

20 T

15 +

10 +

AS A-AS

247 240.7
248 241.2
249 241.8
250 242.3
2505 242.6
250.6 242.7
250.7 242.7
250.8 242.8
250.9 242.8
251 242.9
251.1 2429
251.2 243.0
251.3 243.0
251.4 243.1
2515 243.2
252 243.4
253 244.0
254 244.6
255 245.1
256 245.7
257 246.3

Year N
2007 17
2008 34
2009 15
2010 18
2011 12
2012 16
2013 21
2014 13
2015 20
2016 24
2017 18
2018 6
Total 214

B o 8 Vg
609 179.1 72.7  43.4
611 1810 722 434
613 182.8 717 434
615 1845 712 434
616 1854 709  43.4
616 1856 70.9 434
616 1857 70.8 434
616 1859 70.8 434
616 186.1 70.7 434
616 186.2 70.7 434
617 1864 706  43.4
617 186.6 70.6 434
617 1867 705 434
617 1869 705 434
617 1870 704  43.4
618 187.9 701 434
620 189.4 69.6 434
62.1 1910 69.1  43.4
623 1925 68.6 434
625  193.9 68.0 434
626 1953 67.5 434

Nr<3 T 70
——DR3

DRio T ©0
---x--- DR15

............ Nr<=3 -+ 50

4 0

+ 30

= 20

{ + 10

230 240
Code AS
DKDO05
Ar= 3
Als= 5
AS
Nr<=3
DR3
DR10
DR15

e q i

0.888 0.917 727
0.888 0.920 727
0.888 0.922 727
0.888 0.925 727
0.888 0.927 727
0.888 0.927 727
0.888 0.927 727
0.888 0.927 727
0.888 0.928 727
0.888 0.928 727
0.888 0.928 727
0.888 0.929 727
0.888 0.929 727
0.888 0.929 727
0.888 0.929 727
0.888 0.931 727
0.888 0.933 727
0.889 0.936 727
0.889 0.938 727
0.889 0941 7238
0.890 0.943 7238

8 T N/dAslyear

x 10 o Fibetsvbgba
X

251.7

211.8
2111
210.4
209.6
209.3
209.2
209.1
209.1
209.0
208.9
208.8
208.8
208.7
208.6
208.5
208.2
207.5
206.7
206.0
205.3
204.5

250
A-AS
243.2

max

250.5 65
2515
251.5
250.5

6.5
23.8
38.3

o) Q

247.0
248.0
249.0
250.0
250.5
250.6
250.7
250.8
250.9
251.0
251.1
251.2
251.3
251.4
251.5
252.0
253.0
254.0
255.0
256.0
257.0

An

77.5
78.2
78.9
79.6
80.0
80.0
80.1
80.2
80.2
80.3
80.4
80.5
80.5
80.6
80.7
81.0
81.8
82.5
83.2
84.0
84.7

Brt
-30.2
-29.5
-28.9
-28.2
-27.8
-27.8
-27.7
-27.6
-27.6
-27.5
-27.4
-27.4
-27.3
-27.2
-27.1
-26.8
-26.1
-25.4
-24.7
-24.1
-23.4

a

8.20
8.22
8.24
8.27
8.28
8.28
8.29
8.29
8.29
8.29
8.30
8.30
8.30
8.31
8.31
8.33
8.36
8.40
8.45
8.50
8.55

Rotation




#0339PSU

psi Ursae Majorids

0=167.8, 6=44.5, As=252.9

150

36.4
36.2
36.1
35.9
35.8
35.6
355
35.3
35.2
35.0
34.9
34.7
34.6
344
34.3

)
48.1
47.5
46.9
46.3
45.7
45.1
44.5
43.9
43.3
427
42.1
41.5
40.8
40.2
39.6
39.0

59.7
59.9
60.1
60.3
60.4
60.6
60.8
61.0
61.2
61.4
61.6
61.8
62.0
62.2
62.4

e

0.850
0.855
0.860
0.865
0.870
0.875
0.881
0.886
0.892
0.897
0.903
0.909
0.915
0.922
0.928
0.934

=
o

o - N w S w [e)] ~ oo o
| | | | | | |

T DR3
|DR10
DR15

T 35

+ 30

T 25

+ 20

+ 15

+ 10

230

Code

PSU02

Ar=
AAs=

Nr<=3

DR3
DR10
DR15

q
0.903

0.905
0.908
0.910
0.912
0.915
0.917
0.919
0.921
0.924
0.926
0.928
0.930
0.932
0.934
0.936

4.5 T N/AAslyear

40 +

35

3.0 T+

25 T

20 T+

15 +

10 +

05 +

0.0

114.8
115.2
115.5
115.9
116.3
116.6
117.0
117.4
117.7
118.1
118.5
118.8
119.2
1195
119.9
120.3

AS
252.6
3
5
AS
251.5
251.5
251.5
251.5

0]
2154
214.7
2141
2135
212.9
212.3
211.7
211.1
210.4
209.8
209.2
208.6
208.0
207.4
206.8
206.2

max

5.2
7.3
7.4

Q
245.0
246.0
247.0
248.0
249.0
250.0
251.0
252.0
253.0
254.0
255.0
256.0
257.0
258.0
259.0
260.0

An

48.4
49.6
50.7
51.9
53.0
54.2
55.4
56.5
57.7
58.9
60.1
61.3
62.5
63.7
64.9
66.1

Brt
-31.7
-31.1
-30.4
-29.8
-29.2
-28.5
-27.9
-27.3
-26.7
-26.0
-25.4
-24.8
-24.2
-23.6
-23.0
-22.4

a
6.01
6.23
6.47
6.73
7.01
7.32
7.67
8.06
8.50
9.00
9.57
10.22
10.98
11.88
12.96
14.27

248

250

252

254



#0502DRV

AS

245
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
270
275

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
287.4
287.1
287.0
286.8
286.7
286.6
286.5
286.4
286.3
286.2
286.0
285.9
285.8
285.7
285.6
285.5
285.3
285.2
285.1
284.5
283.9

15
20
11
22
11
18
22

17
17
21
14
195

December rho Virginids

p
11.8

12.6
12.9
13.1
134
13.6
13.9
141
144
14.7
14.9
15.2
154
15.7
16.0
16.2
16.5
16.7
17.0
18.3
19.6

0=185.1, 6=12.9, As=252.5

)
13.9
135
13.4
13.3
13.2
13.0
12.9
12.8
12.7
12.6
125
124
12.2
121
12.0
11.9
11.8
11.7
116
111
10.7

0.953
0.944
0.941
0.938
0.936
0.933
0.931
0.928
0.926
0.924
0.922
0.920
0.918
0.916
0.914
0.912
0.911
0.909
0.908
0.902
0.899

18 T
16 +
14 +
12 +
10 +
08 +
06 +
04 +

0.2 T

=
o

o - N w B (%) [} ~ o] (e}
L ' ' ' ' ' '

L -~

0.0 +—

T DR3
| DR10
DR15

230

Code

DRV02

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

q
0.759

0.767
0.770
0.772
0.775
0.778
0.781
0.783
0.786
0.789
0.792
0.795
0.797
0.800
0.803
0.806
0.809
0.812
0.815
0.829
0.843

AS
256
3
10
AS

2535
252.5
252.5
2525

157.5
156.1
155.6
155.2
154.7
154.3
153.8
153.3
152.9
152.4
152.0
151.5
151.1
150.6
150.2
149.8
149.3
148.9
148.4
146.3
144.1

N/AAslyear

Pl
»*

0]
121.8
122.8
123.2
123.5
123.9
124.3
124.7
1251
125.4
125.8
126.2
126.6
127.1
127.5
127.9
128.3
128.8
129.2
129.6
131.9
134.3

A-AS
285.6

max
20
5.3
5.2
8.8

Q
245.0
248.0
249.0
250.0
251.0
252.0
253.0
254.0
255.0
256.0
257.0
258.0
259.0
260.0
261.0
262.0
263.0
264.0
265.0
270.0
275.0

An
121.1
122.8
123.3
123.8
124.4
124.9
125.4
125.9
126.4
126.8
127.3
127.8
128.2
128.7
129.1
129.5
130.0
130.4
130.8
132.8
134.7

Brt

19.0
19.9
20.2
20.5
20.8
21.0
21.3
21.5
21.8
22.0
22.3
22.5
22.7
22.9
23.1
23.3
23.4
23.6
23.8
24.4
24.8

a
15.99
13.64
13.04
12.52
12.05
11.64
11.26
10.93
10.63
10.36
10.11

9.89

9.69

9.51

9.35

9.20

9.07

8.95

8.84

8.47

8.32

245

250

255

260

Rotation



#0016HYD

AS

240
245
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
270
275

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
232.6
232.0
231.6
2315
231.3
231.2
231.1
231.0
230.9
230.8
230.7
230.6
230.4
230.3
230.2
230.1
230.0
229.9
229.8
229.2
228.7

N
233
309
252
260
187
306
352
149
194
218
247
137

2844

sigma Hydrids

p
-16.4

-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4
-16.4

o
111.7
115.9
119.3
120.1
120.9
121.8
122.6
123.4
124.3
125.1
125.9
126.8
127.6
128.4
129.2
130.0
130.9
131.7
132.5
136.6
140.6

0=131.9, 6=0.2, As=265.5

)
5.4
4.7
4.0
3.8
3.6
3.5
3.3
3.1
2.9
2.7
2.5
2.2
2.0
1.8
1.6
1.4
11
0.9
0.7
-0.6
-1.9

Vg
59.9
59.5
59.2
59.2
59.1
59.0
59.0
58.9
58.8
58.7
58.7
58.6
58.5
58.4
58.4
58.3
58.2
58.2
58.1
57.7
57.4

e

0.991
0.988
0.986
0.986
0.986
0.985
0.985
0.984
0.984
0.983
0.983
0.983
0.982
0.982
0.982
0.981
0.981
0.981
0.981
0.979
0.978

30 T
25 1
20 +
15 +

10 T

120 1DR3
DR10
PR15

"

0 e

230

Code

240

HYDO04

Ar=
As=

Nr<=3
DR3
DR10
DR15

q
0.290

0.277
0.268
0.265
0.263
0.261
0.258
0.256
0.254
0.251
0.249
0.247
0.245
0.243
0.240
0.238
0.236
0.234
0.232
0.222
0.212

M/AZslyear

132.5
131.5
130.6
130.4
130.1
129.9
129.7
129.4
129.2
129.0
128.7
128.5
128.3
128.0
127.8
127.5
127.3
127.0
126.8
125.5
124.2

AS
257.5
3
10
AS
252.5
251.5
254.5
254.5

0]
114.8
116.5
117.8
118.2
118.5
118.8
119.2
1195
119.8
120.1
120.5
120.8
121.1
121.4
121.7
122.0
122.3
122.6
122.9
124.4
125.8

250
A-AS
230.9

max

254
29.6
47.6
103.2

Q
60.0
65.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
90.0
95.0

An
295.7
298.0
299.9
300.4
300.9
301.4
301.8
302.3
302.8
303.3
303.8
304.3
304.8
305.3
305.8
306.3
306.8
307.3
307.8
310.3
312.9

Brt

42.0
42.1
42.2
42.2
42.2
42.2
42.2
42.2
42.2
42.2
42.3
42.3
42.3
42.3
42.3
42.2
42.2
42.2
42.2
42.2
42.1

a
33.38
24.02
19.73
18.91
18.15
17.46
16.83
16.24
15.70
15.20
14.73
14.30
13.89
13.51
13.15
12.82
12.50
12.20
11.92
10.73

9.80

T 300

T+ 250

T+ 200

+ 150

+ 100

+ 50

245




#0019MON

December Monocerotids

AS A-AS

235 209.6
240 208.1
245 206.5
250 205.0
251 204.7
252 204.4
253 204.1
254  203.8
255 203.5
256 203.2
257 202.9
258 202.6
259 202.3
260 202.0
261 201.6
262 201.3
263 201.0
264  200.7
265 200.4
270 198.9
275 197.3
Year N
2007 58
2008 103
2009 68
2010 98
2011 93
2012 140
2013 133
2014 73
2015 75
2016 87
2017 135
2018 66
Total 1129

B o 8 Vg
126 846 108 456
131 881 104  44.6
2135 915 99 437
2140 949 94 427
141 956 9.2 426
142 963 91 424
2143 970 90 422
144 976 89 420
145 983 87 418
146 990 86 416
146 997 85 414
147 1003 83 412
148  101.0 82 410
149 1017 80 409
150 1023 7.9 407
151 103.0 7.8 405
152 1037 7.6 403
153 1043 74 401
154 1050 7.3 39.9
158 1083 65  39.0
162 1115 56 380

0=101.8, 6=8.1, As=260.9

70 T DR3
DR10
60 +DR15

............

-+ 140

T+ 120

+ 100

+ 80

T+ 60

20 - A LI + 40

D A e / '

230 240 250 260

Code AS A-AS B

MONO5 261 202.2 -15.0

Ar= 3

Als= 10

AS max

Nr<=3 258.5 120

DR3 258.5 18.3

DR10 259.5 24.4

DR15 257.5 59.4
e q i ® Q A Po a
0.989 0.092 505 1455 550 2114 259 871
0.988 0.108 46.1 1423 60.0 211.8 26.1 8.83
0.986 0.127 424 139.0 650 2123 26.2 8.97
0.984 0.148 39.2 1356 70.0 2128 26.3 9.12
0.983 0.152 38.6 1349 710 2129 263 9.14
0.983 0.157 38.1 1342 720 2130 263 9.17
0.982 0.161 375 1335 730 2131 26.2 9.20
0.982 0.166 37.0 1328 740 213.2 262 9.23
0.982 0.170 36,5 1321 750 2133 26.2 9.26
0981 0.175 36.0 1314 76.0 2134 262 9.28
0981 0.179 355 130.7 770 2136 262 931
0.980 0.184 351 130.0 78.0 213.7 261 9.34
0.980 0.189 346 1293 79.0 2138 26.1 9.36
0.979 0.194 342 1286 80.0 2139 26.0 9.39
0.979 0.199 337 1279 810 2141 260 941
0.978 0.203 333 1272 820 2142 260 943
0.978 0.208 329 1265 83.0 2144 259 945
0.977 0.213 325 1258 84.0 2145 259 947
0.977 0.218 321 1251 850 2146 258 9.49
0.974 0.244 303 1215 90.0 2154 255 957
0.972 0.271 28.7 1180 950 216.3 250 9.61

14 T Nisslyear ——Nr<3

12 +

10 +

————— Rotation
A

240 250 255

260

265



#0529EHY

eta Hydrids

o
119.2
123.3
124.1
124.9
125.7
126.5
131.4
132.2
133.0
133.8
134.6
135.4
136.2
137.0
137.9
138.7
139.5
140.3
143.5
147.5
151.5

)
4.7
4.1
4.0
3.8
3.7
3.6
2.6
2.5
2.3
2.1
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
-0.2
-1.3
-2.4

0=132.9, 6=2.3, As=256.9

e

0.950
0.951
0.952
0.952
0.952
0.953
0.956
0.956
0.957
0.957
0.958
0.958
0.959
0.959
0.960
0.960
0.961
0.962
0.960
0.967
0.970

35 1
30 +
25 T+
20 T

15 +

0.0

10 T DR3

| DR10
DR15

o - N w B (%) [} ~ o] (e}
' ' ' ' ' ' ' '

-+ 40

+ 35

+ 30

T+ 25

T 20

+ 15

+ 10

235

Code

EHYO03

Ar=
AAs=

Nr<=3
DR3
DR10
DR15

q
0.443

0.421
0.417
0.413
0.408
0.404
0.380
0.376
0.372
0.368
0.364
0.360
0.356
0.352
0.348
0.344
0.340
0.336
0.315
0.303
0.285

N/AAslyear

142.6
142.6
142.6
142.6
142.6
142.6
142.5
142.5
142.5
142.5
142.4
142.4
142.4
142.4
142.4
142.4
142.4
142.4
141.8
142.2
142.1

/.‘
10 + ol
*
7
“x"‘
0.5 Tow”
-

AS
260.7
3
15
AS
261.5
268.5
268.5
260.5

0]

97.6
100.1
100.6
101.1
101.6
102.1
104.9
105.4
105.9
106.4
106.8
107.3
107.8
108.2
108.7
109.1
109.6
110.0
112.8
114.0
116.2

255

A-AS

237.3

max
35
2.8
2.1
7.9

Q
60.0
65.0
66.0
67.0
68.0
69.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
90.0
95.0

100.0

26'35
p
147

An
320.4
322.3
322.7
323.1
3235
323.9
326.4
326.8
327.3
327.7
328.1
328.6
329.0
329.5
329.9
330.4
330.8
331.3
331.9
335.6
338.0

Brt

37.0
36.7
36.7
36.6
36.6
36.5
36.0
36.0
35.9
35.8
35.7
35.6
35.5
35.4
35.3
35.2
35.1
35.0
34.7
34.0
33.4

a

8.78
8.65
8.63
8.61
8.60
8.58
8.56
8.56
8.57
8.58
8.59
8.60
8.62
8.64
8.66
8.68
8.71
8.74
7.95
9.13
9.47

Rot

ation

255

265

275



#0335XVI December chi Virginids 0=186.8, 5=-7.9, As=256.7 HER % Sede

50 T DR3

DR10
4 TpRris
40 +

35 +
30 +
25 +
20 +
15 +

10 +

240
Code AS A-AS B
XVI102 263.7 2914 -5.1
Ar= 3
AAs= 10
AS max
Nr<=3 264.5 21
DR3 254.5 46.0
DR10 259.5 354
DR15 254.5 18.1
AS A-AS B o ) Vg e q i ® Q A Po a

250 2950 4.1 1829 -538 67.9 1.000 0547 1711 2763 70.0 153.7 -8.8-3311.20
252 2944  -43 184.2 -6.5 68.0 0.994 0559 1709 2776 720 1543 -9.1 88.98
253 2942 -43 1849 -6.8 68.0 0.990 0.565 170.7 2782 73.0 1547 -9.2 59.31
254 2939 -44 1855 -7.2 68.0 0.987 0571 1706 2789 740 155.0 -9.3 4468
255 2937 -45 186.2 -7.6 68.0 0.984 0578 1705 2795 750 1553 -9.3 35.96
256 2934 -46 186.8 -7.9 68.1 0.981 0584 1704 280.2 76.0 1556 -9.4 30.19
257 2931 -46 1875 -8.3 68.1 0.977 0590 1703 2809 770 156.0 -9.5 26.07
258 2929 47 188.1 -8.6 68.1 0.974 0596 170.2 2816 78.0 156.3 -9.6 23.00
259 2926 -4.8 188.8 -9.0 68.2 0971 0.603 170.1 2822 79.0 156.6 -9.7 20.62
260 2924 -49 189.4 -93 68.2 0.967 0.609 1700 2829 80.0 1569 -9.8 18.72
261 2921  -49 190.1 -9.7 68.2 0.964 0.615 1699 2836 810 1572 -99 17.17
262 2918 -5.0 190.8 -10.1 68.2 0.961 0.621 169.7 2843 820 1574 -9.9 1589
263 2916 -5.1 1914 -10.4 68.3 0.958 0.628 169.6 285.0 83.0 157.7 -10.0 14.80
264 2913 51 192.1 -10.8 68.3 0.954 0.634 169.5 2857 84.0 158.0 -10.1 13.87
265 2911 52 192.8 -11.1 68.3 0.951 0.640 169.4 286.5 850 158.3 -10.1 13.08
266 2908 -53 1934 -115 68.3 0.948 0.647 1693 2872 86.0 1585 -10.2 12.38
267 2905 -54 1941 -11.8 68.4 0.945 0.653 169.2 2879 87.0 158.8 -10.3 11.77
268 2903 -54 1947 -12.2 68.4 0.941 0.659 169.1 2886 88.0 159.0 -10.3 11.22
269 2900 -55 1954 -125 68.4 0.938 0.666 169.0 289.4 89.0 159.3 -10.4 10.74
270 2898 -5.6 196.1 -12.9 68.5 0.908 0.660 168.7 288.0 90.0 161.7 -10.7 7.20
275 2884 59 199.4 -14.6 68.6 0.919 0.703 1684 2939 950 160.6 -10.6 8.71

Year N

2007 18

2008 25 30 T Nidaslyear —— Nr<3
2009 25 R /I:zfa(\)tionZSG
2010 17

2011 30 .|

2012 26

2013 27 sl

2014 21

2015 14 10 +

2016 15 )

2017 24 05 ="

2018 23

Total 265 0.0

245



#0004GEM

Geminids

0=113.2, 6=32.5, As=262.1

AS A-AS

230 211.3
235 210.8
240 210.3
245 209.8
250 209.3
251 209.2
252 209.0
253 208.9
254  208.8
255 208.7
256 208.6
257 208.5
258 208.4
259 208.3
260 208.2
261 208.1
262 208.0
263 207.9
264  207.8
265 207.7
270 207.2
Year N
2007 1357
2008 533
2009 1110
2010 1160
2011 2103
2012 3613
2013 2593
2014 1994
2015 468
2016 706
2017 2233
2018 2068
Total 19938

B o
12.0 79.6
11.7 85.0
115 90.3
11.3 95.7
11.0 101.0
11.0 1020
109 1031
109 1041
109  105.2
10.8  106.2
108  107.3
10.7  108.3
10.7 1094
106 1104
106 1114
105 1124
105 1135
104 1145
104 1155
10.3 1165
101 1215

)
35.1
35.1
34.9
34.6
34.1
34.0
33.9
33.8
33.6
33.5
33.3
33.2
33.0
32.8
32.7
32.5
32.3
321
319
31.7
30.6

e

0.856
0.861
0.866
0.871
0.876
0.877
0.878
0.879
0.880
0.881
0.882
0.883
0.884
0.885
0.886
0.887
0.888
0.889
0.890
0.891
0.896

1000 4
900 -
800 -
700 -
600 -
500 -

300 -

200 -

100

-100 -

800

700

600 +

500 +

TDR3

PR10

PR15

——DR3
DR10
---x--- DR15
e Nr<=3

400 T

300 +

200 T

100 +

Nr<3T

9000

+ 8000

T 7000

+ 6000

+ 5000

+ 4000

0 t . ¥
230 240 250 260 270 As 280
Code AS A-AS B
GEMO03  *260 208.1 104
Ar= 2
AAs= 5

AS max
Nr<=3 2625 8321
DR3 262.5 34.0
DR10 262.5 192.2
DR15 262.5 705.9
q i Q) Q A Bn a
0.149 238 3275 230.0 199.7 -125 1.03
0.148 23.7 327.0 2350 204.2 -126 1.06
0.148 235 326.4 240.0 208.7 -128 1.10
0.147 234 3259 2450 2132 -129 114
0.147 23.2 3254 2500 2176 -129 1.18
0.147 23.2 3253 251.0 2185 -13.0 1.19
0.147 231 3252 2520 219.4 -13.0 1.20
0.147 23.1 325.1 2530 2203 -13.0 121
0.147 23.1 325.0 2540 221.2 -13.0 1.22
0.147 23.0 3249 255.0 222.1 -13.0 1.23
0.147 23.0 324.8 256.0 223.0 -13.0 1.24
0.146 229 3247 2570 2238 -13.0 1.25
0.146 229 3245 258.0 2247 -13.0 1.26
0.146 229 3244 259.0 225.6 -13.1 1.27
0.146 228 3243 260.0 2265 -13.1 1.28
0.146 228 3242 261.0 2274 -13.1 1.29
0.146 227 324.1 2620 2283 -13.1 131
0.146 227 324.0 2630 229.2 -13.1 132
0.146 226 3239 2640 230.0 -13.1 1.33
0.146 226 323.8 2650 2309 -13.1 134
0.146 223 323.2 2700 2353 -13.2 141
N/AAslyear —+—Nr<=2

Rotati

+ 3000

T 2000

+ 1000

on




#0340TPY_3

theta Pyxidids

0=159.8, 6=-25.6, As=272.0

260
261
262
263
264
265
266
266
267
268
269
270
271
272
273
274
275
276
280
285

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

173

p
-34.7

-33.7
-33.5
-33.3
-33.1
-33.0
-32.8
-32.6
-32.6
-32.4
-32.2
-32.0
-31.8
-31.6
-31.4
-31.2
-31.0
-30.8
-30.6
-29.8
-28.9

)
-22.3
-23.2
-23.3
-23.5
-23.7
-23.9
-24.1
-24.3
-24.3
-24.5
-24.7
-24.9
-25.1
-25.4
-25.6
-25.8
-26.0
-26.3
-26.5
-27.4
-28.6

61.0
61.6
61.7
61.9
62.0
62.1
62.2
62.4
62.4
62.5
62.6
62.8
62.9
63.0
63.1
63.3
63.4
63.5
63.6
64.2
64.8

e

0.855
0.862
0.863
0.864
0.866
0.867
0.869
0.871
0.871
0.872
0.874
0.876
1.837
0.880
0.882
0.884
0.886
0.888
0.891
0.900
0.914

2.5

20 +

15 +

1.0 +

05 T

0.0

14

12

10 +

T DR3
DR10
1DR15

PR e

Nr<3 T
—— DR3
DR10

250

Code

TPYO03

Ar=
As=

Nr<=3
DR3
DR10
DR15

0.925
0.926
0.926
0.927
0.927
0.927
0.928
0.928
0.928
0.928
0.929
0.929
0.958
0.930
0.930
0.930
0.931
0.931
0.932
0.933
0.936

T N/AAslyear

118.7
120.5
120.8
121.2
121.5
121.9
122.3
122.6
122.6
123.0
123.3
123.7
138.4
124.4
124.8
125.1
125.5
125.8
126.2
127.6
129.5

272

10
AS
266
265
264
265

270

A-AS
260.3
max
5 21
5 12.0
5 11.3
5 7.3
o) Q
29.9 75.0
29.3 80.0
29.2 81.0
29.1 82.0
29.0 83.0
28.9 84.0
28.8 85.0
28.6 86.0
28.6 86.0
28.5 87.0
28.4  88.0
28.3 89.0
16.3 90.0
280 91.0
27.9 92.0
27.7 93.0
27.6 94.0
27.5 95.0
27.3 96.0
26.8 100.0
26.0 105.0

B

280

-31.4

An

59.6
64.1
65.0
65.9
66.8
67.8
68.7
69.6
69.6
70.5
71.5
72.4
77.6
74.3
75.2
76.2
77.1
78.1
79.0
82.9
87.8

250

B a

259 6.39
25.0 6.69
248 6.76
246 6.83
244 6.91
242 6.99
240 7.08
23.8 7.18
23.8 7.18
236 7.28
234 7.38
23.2 7.49
108 -1.14
228 7.74
226 7.87
224 8.02
22.2 817
220 8.33
21.8 851
209 9.35
19.8 10.85

25

+ 20

+ 15

+ 10

Rotation




#0020COM Comae Berenicids a=175.2, 6=22.2, As=274 HERZ G

?‘@ {% 35 --[?5130 Nr<3 T 250
Fedis brio T 200
x : 25 + ---x--- DR15
3 s ; Nr<=3
20 4 T 150
BT 4 100
10 + :
1 ¥ ,%m,&xx 1 50
0 A —~ i i i i i 0
240 250 260 270 280 290 300 310 4s 320
Code AS A-AS B
COM* 280 242.3 20.1
Ar= 3
As= 40
AS max
Nr<=3 268.5 215
DR3 269.5 17.6
DR10 270.5 30.8
DR15 267.5 33.3
AS A-AS B o ) Vg e q i ® Q A Po a

240 2443 229 133.7 413 63.2 0.978 0.615 1321 256.3 240.0 350.0 -46.1 27.61
245 2440 226 139.0 39.6 63.2 0.972 0.605 1325 2576 2450 353.0 -46.1 21.72
250 2437 223 1441 3738 63.2 0.967 0.594 1329 2589 250.0 356.0 -46.0 18.02
255 2435 219 149.1 359 63.1 0.962 0.584 1333 260.3 2550 359.1 -459 1550
260 2432 216 153.9 34.0 63.1 0.958 0.574 133.7 2616 260.0 2.1 -45.7 13.68
265 2430 212 158.6 31.9 63.0 0.954 0564 1341 262.8 265.0 53 -455 1231
268 2428 210 161.4 30.7 63.0 0.952 0.558 1343 263.6 268.0 7.1 -45.3 11.64
269 2428 209 162.3 30.2 63.0 0.951 0.556 134.4 263.8 269.0 7.8 -45.3 11.44
270 2427 209 163.2 2938 63.0 0.951 0.554 1345 2641 270.0 8.4 -452 11.25
271 2427 208 1641 294 63.0 0.950 0.552 1346 2643 2710 9.0 -45.2 11.07
272 2426  20.7 165.0 29.0 63.0 0.950 0.550 134.6 264.6 2720 9.7 -45.1 10.90
275 2425 205 167.6 27.7 62.9 0.948 0544 1349 2653 2750 116 -449 1042
280 2422 20.2 1720 255 62.9 0.945 0.534 1353 2665 2800 148 -446 9.75
285 2420 198 176.3 23.3 62.9 0.943 0525 1358 267.7 2850 181 -442 9.22
290 2417 195 1805 21.1 62.8 0.941 0516 136.2 2689 290.0 215 -43.8 8.78
295 2415 191 184.7 18.9 62.8 0.940 0,506 136.7 2701 2950 249 -433 843
300 2412 188 188.8 16.7 62.7 0.939 0.498 137.2 2712 3000 284 -428 8.15
305 2410 184 1929 145 62.7 0.938 0.489 137.7 2723 3050 319 -423 7.92
310 2407 181 197.0 124 62.6 0.938 0.480 138.2 2734 3100 355 -41.8 7.75
315 2405 177 2011 103 62.6 0.938 0.472 138.7 2744 3150 391 -41.2 7.62
320 2402 174 2052 8.2 62.6 0.938 0.464 139.2 2755 3200 428 -406 7.53

Year N

2007 220

2008 374 25 T N/AAslyear —— Nr<3
2009 372 A
2010 377 20 1

2011 406

2012 286 15 |

2013 335

2014 322 ol

2015 282

2016 342

2017 446 °

2018 330

Total 4092 0

240 250 260 270 280 290 300 310 48 320



#0428DSV

December sigma Virginids

240
245
250
255
260
262
264
266
268
270
272
274
276
278
280
282
285
290
295
300
305

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

615

a 1)
182.2 11.6
186.4 10.4
1906 9.2
1947 8.0
1989 6.8
200.6 6.4
202.2 5.9
203.9 55
2055 5.1
207.2 4.6
208.8 4.2
2105 3.8
2121 34
2138 3.1
2154 2.7
2171 2.3
2195 1.8
2237 1.0
2278 0.3
2319 -0.3
236.0 -0.8

66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1
66.1

0=205.046, 6=5.475, As=267.414

25 T

PR e

14 T DR3 Nr<3 T 30
DR10
12 1DR15

280

270

Code AS A-AS B
DSV* 270 293.7 14.8
Ar= 3
Als= 30
AS max
Nr<=3 259.5 24
DR3 275.5 13.8
DR10 275.5 11.5
DR15 263.5 11.7
q i Q) Q A Bn a

0.511 1543 919 240.0 1479 25.7 247.19
0526 1534 93.6 2450 1510 26.6 51.08
0.542 1525 953 250.0 154.1 274 29.52
0.559 151.7 97.0 255.0 157.0 28.1 21.30
0575 150.8 989 260.0 1599 28.8 17.01
0.582 1505 99.6 262.0 161.0 29.0 15.83
0.589 150.2 100.3 264.0 162.1 29.3 14.85
0595 1499 101.1 266.0 163.2 29.5 14.02
0.602 149.6 1019 268.0 164.3 29.7 1331
0.609 149.2 102.6 270.0 1654 299 12.70
0.616 1489 1034 2720 166.4 30.1 12.17
0.623 148.6 104.2 2740 1675 30.3 11.72
0.630 148.3 105.0 276.0 168.5 305 11.32
0.637 148.0 1058 278.0 169.5 30.6 10.97
0.644 1477 106.7 280.0 170.5 30.8 10.66
0.650 147.4 1075 282.0 1715 309 10.39
0.661 147.0 108.7 285.0 173.0 31.1 10.05
0.679 146.3 1109 290.0 1753 313 0961
0.696 1455 113.1 295.0 177.7 314 931
0.714 1449 1153 300.0 1799 314 9.12
0.732 1442 1176 3050 1822 312 9.03

N/AAslyear —+—Ne<=3
————— Rotation




#0015URS

Ursids

265
266
267
268
269
270
270.1
270.2
270.3
270.4
270.5
270.6
270.7
270.8
270.9
270
271
272
273
274
275

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

124

390

p
68.6

69.2
69.9
70.5
71.1
71.7
71.7
71.8
719
719
72.0
72.0
72.1
72.2
72.2
71.7
72.3
72.9
73.5
74.1
4.7

o
205.0
207.7
210.3
212.9
215.4
217.8
218.1
218.3
218.5
218.8
219.0
219.2
2195
219.7
220.0
217.8
220.2
222.5
224.8
227.0
229.2

0=219.35, 6=75.34, As=271

)
76.3
76.1
76.0
75.8
75.6
75.4
75.4
75.4
75.4
75.4
75.3
75.3
75.3
75.3
75.3
75.4
75.2
75.1
74.9
4.7
74.5

34.9
34.6
34.2
33.9
33.6
33.2
33.2
33.1
33.1
331
33.0
33.0
33.0
32.9
32.9
33.2
32.9
32.5
32.2
31.8
315

e

0.825
0.822
0.819
0.816
0.813
0.810
0.810
0.810
0.809
0.809
0.809
0.808
0.808
0.808
0.807
0.810
0.807
0.804
0.801
0.797
0.794

30

25 +

20 +

15 +

10 1

120 DR3
PR10

100 £70°

80 +
60 1
40 +

20 +

0
245

Code
URSO00
Ar=
Als=

Nr<=3
DR3
DR10
DR15

0.921
0.924
0.928
0.932
0.935
0.938
0.938
0.939
0.939
0.939
0.940
0.940
0.940
0.941
0.941
0.938
0.941
0.944
0.947
0.950
0.952

T N/AAslyear

56.0
55.5
54.9
54.3
53.7
53.1
53.0
53.0
52.9
52.9
52.8
52.7
52.7
52.6
52.6
53.1
52.5
51.9
514
50.8
50.2

271

AS
270.5
271.5
269.5
270.5

®
211.0
210.0
209.1
208.1
207.2
206.3
206.2
206.1
206.0
205.9
205.9
205.8
205.7
205.6
205.5
206.3
205.4
204.5
203.6
202.7
201.9

max

296
19.1
75.8
97.8

Q
265.0
266.0
267.0
268.0
269.0
270.0
270.1
270.2
270.3
270.4
270.5
270.6
270.7
270.8
270.9
270.0
271.0
272.0
273.0
274.0
275.0

An
103.5
104.1
104.7
105.3
105.9
106.5
106.6
106.7
106.7
106.8
106.8
106.9
106.9
107.0
107.1
106.5
107.1
107.7
108.3
108.8
109.4

............

285

Brt
-25.3
-24.3
-23.4
-22.5
-21.6
-20.8
-20.7
-20.6
-20.5
-20.4
-20.3
-20.2
-20.2
-20.1
-20.0
-20.8
-19.9
-19.1
-18.2
-17.4
-16.6

a

5.27
521
5.14
5.07
5.01
4.94
4.94
4.93
4.92
4.92
491
4.90
4.90
4.89
4.88
4.94
4.88
481
4.75
4.69
4.62

_____

T 350

+ 300

+ 250

+ 200

+ 150

+ 100

+ 50

265

273

275



#0097SCC

AS

270
272
274
276
278
280
281
282
283
284
285
286
287
288
289
290
292
294
296
298
300

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
189.8
189.7
189.7
189.6
189.5
189.4
189.4
189.3
189.3
189.2
189.2
189.1
189.1
189.1
189.0
189.0
188.9
188.8
188.7
188.6
188.5

135

Southern delta Cancrids

p
-5.7

-5.4
-5.2
-4.9
-4.6
-4.4
-4.3
-4.1
-4.0
-3.9
-3.8
-3.6
-3.5
-3.4
-3.2
-3.1
-2.9
-2.6
-2.3
-2.1
-1.8

)
174
175
17.6
17.7
17.7
17.7
17.7
17.7
17.6
17.6
17.6
175
175
174
174
17.3
17.2
17.0
16.8
16.6
16.4

0=134.1, 6=10.1, As=296.3

e

0.799
0.800
0.802
0.803
0.805
0.807
0.807
0.808
0.809
0.810
0.810
0.811
0.812
0.813
0.813
0.814
0.816
0.817
0.819
0.821
0.822

14
12 +
1.0 +
0.8 T
06 +
04 T+

02 +

0.0

T DR3
|DR10
DR15

PR e

——DR3
DR10
---%--- DR15
e Nr<=3

Nr<3 T 20

Code
SCC04
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.406

0.406
0.407
0.407
0.407
0.407
0.408
0.408
0.408
0.408
0.408
0.408
0.409
0.409
0.409
0.409
0.410
0.410
0.410
0.411
0.411

T N/AAslyear

5.9
5.6
5.3
5.1
4.8
4.6
4.4
4.3
4.2
4.0
3.9
3.8
3.7
3.5
3.4
3.3
3.0
2.7
2.5
2.2
1.9

284.1
3
10
AS
274.5
275.5
275.5
275.5

0]
108.8
108.7
108.6
108.4
108.3
108.2
108.1
108.0
108.0
107.9
107.9
107.8
107.7
107.7
107.6
107.5
107.4
107.3
107.1
107.0
106.8

188.7

max
12
2.3
2.7
4.2

Q
90.0
92.0
94.0
96.0
98.0

100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
112.0
114.0
116.0
118.0
120.0

An
198.9
200.8
202.6
204.5
206.4
208.2
209.2
210.1
211.0
212.0
212.9
213.8
214.8
215.7
216.6
217.6
2194
221.3
223.1
225.0
226.8

Brt
5.6
53
5.1
4.8
4.6
4.3
4.2
4.1
4.0
3.8
3.7
3.6
35
3.4
3.2
3.1
2.9
2.6
2.4
2.1
1.8

——

_____

*ay
%

K e

a

2.02
2.04
2.05
2.07
2.09
2.11
2.11
212
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.22
2.24
2.27
2.29
231

Nr<=3
Rotation
A

270

275

280

285

290

295



#0319JLE

January Leonids

0=148.3, 6=23.9, As=282.5

25 T DR3
DR10
DR15

AS

270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
2235
223.2
222.9
222.5
222.2
221.9
221.6
221.2
220.9
220.6
220.3
219.9
219.6
219.3
219.0
218.6
218.3
218.0
217.7
217.3
217.0

OwUuIohvuioobOUuINDARZ

(2]

p
10.7

10.7
10.6
10.6
10.5
10.5
10.4
10.4
10.3
10.3
10.2
10.2
10.1
10.1
10.0
10.0

9.9

9.9

9.8

9.8

9.7

o
139.4
140.1
140.8
141.5
142.2
142.8
143.5
144.2
1449
145.5
146.2
146.9
147.5
148.2
148.9
149.5
150.2
150.8
151.5
152.1
152.8

)
27.0
26.7
26.5
26.2
26.0
25.7
255
25.2
249
24.7
24.4
24.1
23.9
23.6
23.3
23.0
22.8
22.5
22.2
219
21.6

51.4
51.5
515
516
51.6
51.7
51.7
51.8
51.8
519
519
52.0
52.0
521
52.1
52.2
52.2
52.3
52.3
524
52.4

e q
0.976 0.062
0.978 0.060
0.979 0.059
0.981 0.058
0.982 0.057
0.983 0.056
0.985 0.055
0.986 0.054
0.987 0.053
0.988 0.052
0.989 0.051
0.990 0.050
0.991 0.049
0.992 0.048
0.993 0.047
0.994 0.046
0.995 0.046
0.996 0.045
0.997 0.044
0.998 0.044
0.999 0.043

2.5 T N/AAslyear

115.3
114.5
113.7
112.9
112.1
111.2
110.3
109.4
108.5
107.5
106.5
105.5
104.5
103.4
102.4
101.3
100.1

99.0

97.8

96.6

95.3

max

21.0
10.6
6.7

0
270.0
271.0
272.0
273.0
274.0
275.0
276.0
277.0
278.0
279.0
280.0
281.0
282.0
283.0
284.0
285.0
286.0
287.0
288.0
289.0
290.0

An
281.9
282.5
283.1
283.6
284.2
284.8
285.4
285.9
286.5
287.0
287.5
288.0
288.6
289.1
289.6
290.1
290.5
291.0
2915
291.9
292.4

Brt
-23.5
-23.5
-23.6
-23.6
-23.6
-23.7
-23.7
-23.7
-23.8
-23.8
-23.8
-23.8
-23.8
-23.9
-23.9
-23.9
-23.9
-23.9
-23.9
-23.9
-23.9

a
2.60
2.72
2.85
3.00
3.16
3.34
3.55
3.79
4.05
4.37
4.74
5.17
5.71
6.36
7.20
8.29
9.79
11.95
15.38
21.62
36.53

s Nr<3
——w=-B
Rotation




#0010QUA

Quadrantids

0=230.0, 6=49.5, As=283.28

AS
277
278
279
280
281
282
282.2
282.4
282.6
282.8
283
283.1
283.2
283.3
283.4
283.6
283.8
284
285
286
287

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
277.2
277.1
277.1
277.0
276.9
276.8
276.8
276.8
276.8
276.8
276.7
276.7
276.7
276.7
276.7
276.7
276.7
276.7
276.6
276.5
276.4

71
124
471
138

98
159
238
469

47
247
112
230

2404

p
62.1

62.3
62.6
62.9
63.1
63.4
63.4
63.5
63.5
63.6
63.6
63.6
63.7
63.7
63.7
63.8
63.8
63.9
64.1
64.4
64.6

41.0
40.8
40.7
40.6
40.5
40.4
40.3
40.3
40.3
40.3
40.3
40.2
40.2
40.2
40.2
40.2
40.2
40.1
40.0
39.9
39.8

e

0.603
0.606
0.610
0.613
0.617
0.620
0.621
0.621
0.622
0.623
0.624
0.624
0.624
0.625
0.625
0.626
0.626
0.627
0.631
0.634
0.638

300

250 +

200 +

150 +

100 +

50 +

1800

+ 1600

+ 1400

+ 1200

+ 1000

+ 800

T+ 600

1 400

T+ 200

350 1DR3 Nr<3T
PR10
300 PR15 o bR3
DR10
250 ---x--- DR15
Nr<=3

200

150

100

50 4
0 ¢ '}m*x“ ¢
260 270 280 290 300 As 310
Code AS A-AS B
QUAO01 283.2 277.7 63.4
Ar= 3
Als= 5

AS max
Nr<=3 2835 1641
DR3 284.5 13.2
DR10 284.5 78.4
DR15 283.5 289.1
q i Q) Q A B[l a
0.978 727 1705 277.0 942 90 2.46
0979 724 170.8 2780 952 88 248
0979 721 1710 2790 962 86 251
0979 718 1712 2800 972 84 253
0979 715 1714 2810 982 82 255
0979 711 1716 2820 993 79 258
0979 711 1716 2822 995 79 258
0979 710 1717 2824 99.7 79 259
0979 710 1717 2826 999 78 259
0979 709 1718 2828 1001 7.8 2.60
0979 708 171.8 2830 1003 7.7 260
0979 708 171.8 2831 1004 7.7 260
0979 708 1718 2832 1005 7.7 261
0979 70.7 1719 2833 1006 7.7 261
0.980 70.7 1719 2834 1007 7.7 261
0.980 70.7 1719 283.6 1009 7.6 2.62
0980 706 172.0 2838 101.1 76 262
0980 705 1720 2840 1013 75 263
0.980 70.2 1722 2850 1023 7.3 2.65
0.980 699 1724 286.0 1034 7.1 2.68
0980 69.6 1726 2870 1044 69 270
TN/AAslyear e Nr<3

0

o+

278 279

"

280

281

287

288



#0331AHY

alpha Hydrids

0=127.6, 6=-7.9, As=285.5

60 T

50 +

X 40 1

AS A-AS

265 212.8
270 211.5
275 210.3
277 209.8
278 209.5
279 209.3
280 209.0
281 208.8
282 208.5
283 208.3
284  208.0
285 207.8
286 207.5
287 207.3
288 207.0
289 206.8
290 206.5
291 206.3
292 206.0
295 205.2
300 204.0
Year N
2007 11
2008 18
2009 26
2010 27
2011 28
2012 15
2013 24
2014 22
2015 16
2016 22
2017 26
2018 29
Total 264

B o )
-26.1 1148 -5.0
-26.2 1181 -5.8
-26.3 1214 -6.6
-26.3 1227 -6.9
-26.3 1234 -7.1
-26.3 1240 -73
-26.3 1247 -75
-26.4 1253 -7.7
-26.4 1260 -7.9
-26.4 1266 -8.0
-26.4 1273 -8.2
-26.4 1279 -84
-26.4 1286 -8.6
-26.4 1292 -88
-26.5 1299 -9.0
-26.5 1305 -9.2
-26.5 1312 -94
-26.5 131.8 -9.6
-26.5 1325 -99
-26.5 1344 -10.5
-26.6 1376 -11.6

45.7
45.1
445
443
44.2
441
43.9
43.8
43.7
43.6
43.5
43.3
43.2
43.1
43.0
429
427
42.6
425
421
41.5

e

0.962
0.963
0.964
0.965
0.965
0.965
0.965
0.965
0.966
0.966
0.966
0.966
0.967
0.967
0.967
0.967
0.967
0.968
0.968
0.968
0.970

2.5

20 T+

15 +

1.0 +

05 T+

0.0

30 T

20 T+

10 +

DR3
DR10
DR15

.
eSO -

........

260
Code
AHYO05
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.261

0.265
0.273
0.276
0.278
0.279
0.281
0.282
0.284
0.286
0.287
0.289
0.291
0.293
0.294
0.296
0.298
0.300
0.302
0.308
0.319

T N/AZs/year

68.3
65.8
62.8
61.7
61.2
60.7
60.2
59.7
59.1
58.6
58.2
57.7
57.2
56.7
56.2
55.7
55.3
54.8
54.3
53.0
50.8

AS
281.2
3
10
AS
286.5
288.5
283.5
285.5

0]
119.9
119.3
118.1
117.7
117.5
117.3
1171
116.8
116.6
116.4
116.1
115.9
115.7
115.4
115.2
114.9
114.7
114.4
1141
113.3
111.9

2€'§O
A-AS
207.9

max
25
32.0
51.6
52.2

Q
85.0
90.0
95.0
97.0
98.0
99.0

100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
115.0
120.0

2;0
p
-26.6

An
232.2
233.9
234.4
234.9
235.2
235.5
235.8
236.0
236.3
236.6
236.9
237.2
2375
237.9
238.2
238.5
238.8
239.2
239.5
240.6
242.4

Brt

53.6
52.7
51.7
51.2
51.0
50.8
50.6
50.4
50.1
49.9
49.7
49.5
49.2
49.0
48.8
48.5
48.3
48.1
47.8
47.1
459

a
6.92
7.11
7.65
7.82
791
8.00
8.09
8.18
8.28
8.37
8.47
8.58
8.68
8.79
8.90
9.02
9.13
9.25
9.38
9.77
10.49

275

280

285

290

T 30

T+ 25

+ 20

T 15

T 10

Rotation

As 295



#05150LE

omicron Leonids

o=144, 6=7, As=296

AS A-AS

265 209.9
270 209.5
275 209.2
280 208.9
284  208.6
285 208.5
286 208.5
287 208.4
288 208.3
289 208.3
290 208.2
291 208.1
292 208.1
293 208.0
294  207.9
295 207.9
296 207.8
300 207.5
305 207.2
310 206.9
315 206.5
Year N
2007 6
2008 11
2009 17
2010 10
2011 14
2012 9
2013 18
2014 13
2015 22
2016 10
2017 25
2018 17
Total 172

p
-9.7

-9.0
-8.3
-7.6
-7.1
-6.9
-6.8
-6.7
-6.5
-6.4
-6.2
-6.1
-6.0
-5.8
-5.7
-5.5
-5.4
-4.8
-4.1
-3.4
-2.7

o
115.0
119.8
124.5
129.3
133.0
134.0
134.9
135.9
136.8
137.7
138.7
139.6
140.6
141.5
142.4
143.4
144.3
148.0
152.7
157.3
161.9

)
11.6
11.4
111
10.7
10.2
10.1
10.0

9.9

9.7

9.6

9.4

9.3

9.1

9.0

8.8

8.7

8.5

7.8

6.8

5.8

4.7

37.5
38.3
39.2
40.1
40.8
41.0
41.2
41.3
41.5
41.7
41.9
42.0
422
42.4
42.6
427
42.9
43.6
44.5
454
46.3

e

0.933
0.943
0.950
0.958
0.964
0.966
0.967
0.969
0.970
0.971
0.973
0.974
0.975
0.977
0.978
0.979
0.980
0.985
0.990
0.995
0.999

10

o - N w S w [e)] ~ oo o
| ! | | | | |

T DR3 Nr<3 T 14

ors o dn
1 10
L 8
L6
L 4
-2

} } | | o

265 275 285 295 305 As 315

Code AS A-AS B

OLEOO 290 208.0 -6.9

Ar= 3

AAs= 15

AS max

Nr<=3 290.5 11

DR3 289.5 51

DR10 288.5 6.4

DR15 289.5 7.0

q i Q) Q A Bn a

0.102 28.1 149.0 85.0 237.0 140 152

0.094 278 149.8 90.0 2428 135 1.64

0.090 26.6 149.8 95.0 2475 13.0 1.82

0.084 25.6 150.2 100.0 252.7 124 2.03

0.080 24.7 150.6 104.0 2569 119 225

0.079 245 150.7 1050 2579 117 231

0.078 24.2 150.7 106.0 2589 116 2.38

0.077 240 150.8 107.0 260.0 114 245

0.076 23.7 150.9 108.0 261.0 11.3 253

0.075 235 151.0 109.0 262.1 111 262

0.074 232 1511 1100 263.1 110 271

0.073 229 1512 111.0 264.1 10.8 2.80

0.072 226 151.3 1120 265.2 10.6 291

0.0717 223 1514 113.0 266.2 105 3.02

0.070 220 1515 1140 267.3 10.3 3.5

0.069 216 151.6 1150 268.3 10.1 3.29

0.068 21.3 151.7 1160 2693 9.9 344

0.065 199 152.0 1200 2735 9.2 424

0.060 179 1525 1250 2786 8.2 6.05

0.057 156 1529 130.0 283.7 7.0 10.89

0.053 13.0 153.3 1350 2889 5.8 63.69

18 T N/AAslyear

16 T+

14 +

12 +

1.0 +

08 +

06 T

04 +

0.2 +

0.0

_____

Rotation

265

285

295

305



#0096NCC Northern delta Cancrids a=130, =20, A5=296.3 HER A Side

10 T DR3 <3 T 20
o JDR10 bR N
DR15
8 +
7 -
6 -
5 -
4 -
3+ X'%\"‘ _.*'
1 .Z‘\x*(," %
0
260
Code AS A-AS B
NCC03  *290 189.4 1.2
Ar= 3
AAs= 10
AS max
Nr<=3 290.5 12
DR3 289.5 3.3
DR10 288.5 4.1
DR15 287.5 4.0
AS A-AS B o ) Vg e q i ® Q A Po a

270  190.8 24 1020 254 26.9 0.799 0.387 26 2914 2700 2014 -24 193
275 1904 24 1071 249 27.1 0.804 0.390 25 290.7 2750 2057 -24 199
280  190.1 2.3 112.1 243 27.3 0.809 0393 25 2899 2800 2100 -23 2.06
283 1899 2.3 1151 2338 27.4 0.813 0395 25 2895 2830 2125 -23 211
284  189.8 2.3 116.1 23.6 27.4 0814 0396 25 2893 2840 2134 -23 213
285  189.7 2.3 117.1 235 27.4 0.815 0.397 25 2892 2850 2142 -23 214
286  189.6 2.3 118.1 233 27.5 0.816 0.397 25 2891 286.0 2151 -23 216
287  189.6 2.3 119.1 231 27.5 0.817 0.398 25 2889 2870 2159 -23 217
288 1895 2.3 120.1 229 27.5 0.818 0.399 24 2888 288.0 2168 -23 219
289 1894 2.3 121.0 227 27.6 0.819 0.399 24 2886 289.0 2176 -23 221
290 1894 2.3 122.0 225 27.6 0.820 0.400 24 2885 290.0 2185 -23 2.23
291  189.3 2.3 123.0 223 27.6 0.822 0400 24 2883 291.0 2193 -23 224
292 189.2 2.3 1240 221 27.7 0.823 0.401 24 2882 2920 2202 -23 226
293 1891 2.3 1249 21.9 271.7 0.824 0.402 24 2880 293.0 2211 -23 228
294  189.1 2.3 1259 217 21.7 0.825 0.402 24 2879 2940 2219 -23 230
295  189.0 2.2 126.9 21.4 27.8 0.826 0.403 24 287.7 2950 2228 -23 232
296  188.9 2.2 127.8 21.2 27.8 0.827 0.404 24 2876 296.0 2236 -23 234
297  188.8 2.2 128.8 21.0 27.8 0.829 0404 24 2875 2970 2245 -23 2.36
300 188.6 2.2 131.7 20.2 279 0.832 0406 24 287.0 3000 2270 -23 242
305 1883 2.2 136.4 18.9 28.1 0.839 0.409 23 286.3 3050 2313 -22 254
310  187.9 2.1 141.0 175 28.3 0.845 0413 23 2856 3100 2356 -22 2.66

Year N

2007 4

2008 10 L4 T NidAAslyear ::S;:;on
2009 11 12 1

2010 9

2011 14 10T

2012 6 0l

2013 15

2014 8 06 +

2015 9

2016 14 1

2017 18 02 +

2018 8

Total 126 0.0 ’ ’ ’ s

280 285 290 295 300



#0323XCB

xi Coronae Borealids

10 T

0=244.8, 6=31.1, As=294.5

20 T
18 1

16 +

x 14 +
« 124

10 1

X % 8 A
6 -
X 4 +
— |2
-10 10 o0
) 10 L
AS A-AS B o ) Vg e
285 304.5 51.3 2414 31.8 45.1 0.770
286 304.7 51.3 242.3 31.6 45.2 0.776
287 3049 513 243.1 314 45.2 0.782
288 305.1 51.3 2440 31.2 45.3 0.788
289 3053 51.3 2448 31.0 45.3 0.794
290 3055 514 2457 30.8 45.3 0.800
291 3057 514 246.5 30.6 45.4 0.806
292 305.9 51.4 247.4 304 45.4 0.812
293 306.1 514 248.2 30.3 45.4 0.818
294  306.3 514 249.1 30.1 455 0.824
295 3065 51.4 249.9 30.0 455 0.830
296 306.7 51.4 250.8 29.8 45.6 0.836
297 3069 514 251.6 29.7 45.6 0.842
298 307.1 515 2525 295 45.6 0.848
299 307.3 515 253.3 294 457 0.855
300 3075 515 2542 29.3 457 0.861
301 307.7 515 255.0 29.2 457 0.867
302 3079 515 255.9 29.0 45.8 0.873
303 308.2 515 256.7 28.9 45.8 0.879
304 3084 515 257.6 28.8 45.9 0.885
305 308.6 515 258.4 28.8 45.9 0.892
Year N
2007 1
2008 0
2009 6 07 +
2010 8 06 L
2011 2
2012 3 05 1
2013 3 04 L
2014 2
2015 3 o3 7
2016 2 02 T
2017 5 o1 L
2018 1
Total 36 0.0 ==

DR3
DR10

=
o

Nr<3 T

DR15 DR10 Mo
- 8
- 7
-6
- 5
-4
- 3
- 2
x0T 1
-r:*l*:,"\\ j 0
As 320
Code AS A-AS B
XCB03 295 305.3 51.1
Ar= 3
Als= 5
AS max
Nr<=3 294.5 7
DR3 298.5 45
DR10 294.5 14.2
DR15 294.5 16.1
q i Q) Q A Bn a
0.795 78.8 1241 2850 88.9 543 3.45
0.795 78.7 1241 286.0 89.9 543 354
0.794 786 1241 2870 908 543 3.63
0.793 78.6 1241 288.0 91.7 542 3.73
0.793 785 1242 289.0 927 542 3.84
0.792 785 1242 2900 936 541 3.95
0.791 784 1242 2910 945 541 4.07
0.791 783 1242 2920 955 541 4.20
0.790 783 1242 2930 964 540 4.34
0.789 78.2 1243 2940 97.3 540 4.48
0.789 78.2 1243 2950 98.2 540 4.64
0.788 78.1 1243 296.0 99.2 539 481
0.788 78.0 1243 297.0 100.1 539 4.99
0.787 78.0 1243 298.0 101.0 539 5.19
0.786 779 124.4 299.0 102.0 538 5.41
0.786 779 1244 300.0 1029 538 5.64
0.785 77.8 1244 301.0 103.8 538 5.90
0.785 77.7 1244 302.0 104.8 53.7 6.18
0.784 77.7 1244 303.0 105.7 53.7 6.49
0.784 776 1244 3040 106.6 53.7 6.84
0.783 77.6 1245 3050 107.6 536 7.23

08 T N/AZslyear

o1
s’

—— Nr<=3
————— Rotation
A

280

s 310



#0341XUM

January xi Ursae Majorids

0=169.0, 6=33.0, As=300.6

AS

290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
2215
2211
220.7
220.3
219.9
219.5
219.1
218.8
218.4
218.0
217.6
217.2
216.9
216.5
216.1
215.7

133

p
26.7

26.6
26.4
26.3
26.2
26.1
259
25.8
25.7
25.6
25.4
25.3
25.2
25.0
24.9
24.8

-10 +

o
164.8
165.4
165.9
166.4
167.0
167.5
168.0
168.6
169.1
169.6
170.2
170.7
171.2
171.7
172.3
172.8

)
35.6
35.2
34.9
34.5
34.2
33.8
33.5
33.1
32.8
324
321
31.7
313
31.0
30.6
30.2

Vg
43.4
43.1
42.9
42.6
42.3
42.0
41.8
41.5
41.2
40.9
40.7
40.4
40.1
39.8
39.6
39.3

80 T

T 50
1 45
1 40
T 35
1 30
1 25
1+ 20
115
1 10

DRI s
xx 70 1DR15 o
60 + ---%--- DR15
Nr<=3
50 T
* 40 1
e 30 +
20 +
x X . 10 -; N . }r ! L
0 0 BRI ket : bagach g
270 280 290 300 310 s 320
Code AS A-AS B
. x XUMO02 298 2179 25.7
Ar= 3
AAs= 5
AS max
x Nr<=3 299.5 a7
DR3 297.5 18.2
DR10 299.5 78.9
DR15 298.5 32.3
e q i ® Q A Po a
0.850 0.237 76.7 310.7 290.0 275.0 -476 158
0.851 0.234 757 3111 291.0 2752 -46.9 1.57
0.852 0.231 746 3115 2920 2753 -46.2 1.56
0.853 0.229 735 3119 293.0 2755 -455 155
0.853 0.226 724 3123 294.0 2756 -449 154
0.854 0.224 713 3126 2950 2758 -442 153
0.854 0.222 70.2 3129 296.0 276.0 -43.6 1.52
0.854 0.220 69.1 3132 297.0 276.2 -429 151
0.855 0.219 68.0 3135 298.0 2765 -42.3 1.50
0.855 0.217 66.9 313.7 299.0 276.7 -41.7 1.49
0.855 0.216 65.8 3139 300.0 276.9 -41.1 1.49
0.859 0.201 689 316.2 301.0 2819 -40.2 143
0.855 0.214 63.6 3143 3020 2775 -399 147
0.854 0.213 625 3145 303.0 2778 -39.3 1.46
0.854 0.213 61.3 3146 304.0 278.1 -38.7 1.46
0.854 0.212 60.2 314.7 305.0 2784 -38.1 1.45
5 T N/AAslyear —— Nr<3

Rotation

Ririys TP

290

292

296

298

300

304 4



#0530ECV

eta Corvids

0=193.8, 6=-17.0, As=303

AS A-AS

285 259.1
290 258.1
293 257.5
294  257.3
295 257.1
296 256.9
297 256.7
298 256.5
299 256.3
300 256.1
301 255.9
302 255.7
303 255.5
304  255.3
305 255.1
306 254.9
307 254.7
308 254.5
310 254.1
315 253.1
320 252.1
Year N
2007 8
2008 9
2009 13
2010 38
2011 12
2012 14
2013 15
2014 18
2015 16
2016 16
2017 17
2018 25
Total 201

B o
-15.0 1776
-141  181.7
-135 1841
-13.3 1849
-13.1  185.8
-129  186.6
-12.7 1874
-12.6  188.3
-124  189.1
-12.2  189.9
-12.0  190.7
-11.8 1916
-116 1924
-11.4 1933
-112 1941
-11.0 1949
-10.8 1958
-10.6  196.6
-10.3  198.3

-9.3  202.6

-8.3  206.9

)
-15.4
-16.1
-16.5
-16.7
-16.8
-17.0
-17.1
-17.2
-17.4
-17.5
-17.7
-17.8
-17.9
-18.1
-18.2
-18.3
-18.5
-18.6
-18.8
-19.5
-20.0

67.3
67.4
67.4
67.4
67.5
67.5
67.5
67.5
67.5
67.5
67.6
67.6
67.6
67.6
67.6
67.6
67.7
67.7
67.7
67.8
67.9

T 25

+ 20

+ 15

+ 10

300

10 T DR3
DR10
° TDR15
8 +
7 4
6 4
5 |
4
3 4
5 |
1 4
0 t
280 290
Code AS
ECV03 303.3
Ar= 3
AAs= 10
AS
Nr<=3 304.5
DR3 300.5
DR10 300.5
DR15 298.5
e q i ®
0.780 0.875 1525 414
0.788 0.855 154.0 45.2
0.794 0.843 155.0 474
0.796 0.838 155.3 48.2
0.798 0.834 155.6 489
0.800 0.830 155.9 496
0.803 0.826 156.2 50.3
0.805 0.821 156.5 51.0
0.808 0.817 156.8 51.7
0.811 0.812 157.2 52.4
0.814 0.808 157.5 53.1
0.816 0.803 157.8 53.7
0.819 0.799 158.1 54.4
0.822 0.795 1584 55.1
0.825 0.790 158.8 55.7
0.829 0.786 159.1 56.4
0.832 0.781 159.4 57.0
0.835 0.777 159.7 57.6
0.842 0.768 160.4 589
0.860 0.745 162.1 61.9
0.879 0.722 163.8 64.7
20 1 N/AAslyear

18 +
16 +
14 +
12 +
10 +
08 + __x
06 +
04 +

02 +

0.0

A-AS
255.3

max
18
6.3
7.1
6.6

Q
105.0
110.0
113.0
1140
115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
130.0
135.0
140.0

B
-115

66.9
67.8
68.4
68.6
68.8
69.0
69.2
69.4
69.7
69.9
70.1
70.4
70.6
70.9
71.2
715
717
72.0
72.6
74.3
76.2

Brt

17.8
18.1
18.2
18.2
18.1
18.1
18.1
18.0
18.0
17.9
17.8
17.7
17.6
17.5
17.4
17.3
17.2
17.0
16.7
15.8
14.6

a

3.97
4.03
4.08
411
4.13
4.16
4.19
4.22
4.26
4.29
4.33
4.38
4.42
4.47
4.52
4.58
4.64
471
4.85
5.30
5.95

290 295

300

305

310



#0429ACB

alpha Coronae Borealids

0=233.282,6=27.007, As=309.890

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

pd

[

= -
OW~NDMOOO~N©ANO

[E
o
o N

p
48.0

47.6
47.2
46.7
46.3
45.9
45.4
45.0
44.6
441
43.7
43.2
42.7
42.3
41.8
41.4
40.9
40.4
40.0
395
39.0

o}
224.0
224.9
225.9
226.8
227.8
228.8
229.8
230.7
231.7
232.7
233.7
234.7
235.7
236.7
237.7
238.7
239.8
240.8
241.8
242.9
243.9

)
34.2
33.3
32.5
316
30.8
30.0
29.2
28.4
27.6
26.8
26.0
25.2
244
23.7
22.9
22.2
214
20.7
19.9
19.2
18.5

53.4
53.8
54.2
54.7
55.1
55.5
55.9
56.4
56.8
57.2
57.6
58.1
58.5
58.9
59.3
59.8
60.2
60.6
61.0
61.5
61.9

e

0.787
0.797
0.808
0.819
0.831
0.843
0.856
0.869
0.883
0.897
0.911
0.926
0.797
0.957
0.973
0.989
1.006
1.023
1.041
1.059
1.078

35 +
30 T
25 T
20 T+
15 +
1.0 +

05 +

0.0

=
o

T DR3
| DR10
DR15

o - N w B (%) [} ~ o] (e}
! ' ' ' ' ' ' '

285

Code

Ar=
AAs=

AS A-AS
ACBO00 309.89 271.8

3
5
AS max

Nr<=3 307.5 32

DR3
DR10
DR15

q
0.982

0.983
0.984
0.984
0.984
0.984
0.984
0.984
0.984
0.983
0.982
0.981
0.979
0.979
0.977
0.975
0.974
0.972
0.969
0.967
0.964

308.5 8.1
308.5 6.5
308.5 9.3

i 0} Q
97.7 185.6 300.0
98.6 184.4 301.0
99.4 183.1 302.0
100.2 1819 303.0
101.1 180.7 304.0
101.9 1795 305.0
102.7 178.3 306.0
103.6 177.2 307.0
104.4 176.0 308.0
105.2 1749 309.0
106.0 173.7 310.0
106.8 172.6 311.0

82.2 170.3 312.0
1085 170.4 313.0
109.3 169.3 314.0
110.1 168.2 315.0
1109 167.2 316.0
111.7 166.1 317.0
1125 165.1 318.0
113.3 164.1 319.0
1141 163.1 320.0

N/AAslyear

An
119.2
120.3
1215
122.7
123.9
125.1
126.4
127.7
129.0
130.4
131.7
133.2
130.7
136.1
137.6
139.1
140.7
142.2
143.8
145.4
147.1

Brt
-55
-4.3
-3.1
-1.9
-0.7

0.5
1.6
2.7
3.9
5.0
6.0
7.1
9.6
9.1

10.1
11.1
12.0
12.9
13.7
14.6
15.4

st Nr<=3

a
4.60
4.84
5.12
5.45
5.83
6.28
6.84
7.52
8.38
9.50
11.02
13.20
4.82
22.54
35.75
90.19
-158.94
-41.36
-23.49
-16.26
-12.35

————— Rotatiom
B

304

306 308 310

312

314 A8



#0110AAN

alpha Antliids

=140, 6=-10, As=313.1

AS

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
211.0
211.0
211.0
210.9
210.9
210.9
210.9
210.9
210.8
210.8
210.8
210.8
210.8
210.7
210.7
210.7
210.7
210.7
210.6
210.6
210.6

OO0 WRrRwWNUoOAooZ

w

p
-16.7

-16.7
-16.8
-16.9
-17.0
-17.0
-17.1
-17.2
-17.3
-17.3
-17.4
-17.5
-17.6
-17.6
-17.7
-17.8
-17.9
-17.9
-18.0
-18.1
-18.2

210 4+

o
147.2
148.0
148.9
149.7
150.6
151.5
152.3
153.2
154.0
154.8
155.7
156.5
157.4
158.2
159.1
159.9
160.8
161.6
162.5
163.3
164.1

)
-4.5
-4.9
-5.3
-5.7
-6.1
-6.5
-6.9
-7.3
-7.8
-8.2
-8.6
-9.0
-95
-9.9

-10.3
-10.8
-11.2
-11.6
-12.1
-12.5
-13.0

Vg
44.0
44.0
44.0
44.1
44.1
441
441
441
442
442
44.2
44.2
443
44.3
44.3
443
44.4
444
44.4
44.4
44.4

v..ll—'lllllll
O B N W A U1 O N © ©

=
o

AANO04
Ar=
AAs=

Nr<=3
x DR3

* X DR10

DR15

e q
0.960 0.130
0.960 0.131
0.960 0.131
0.960 0.132
0.960 0.133
0.960 0.134
0.960 0.135
0.960 0.136
0.960 0.137
0.960 0.138
0.960 0.139
0.960 0.140
0.960 0.141
0.960 0.143
0.961 0.144
0.961 0.145
0.961 0.146
0.961 0.147
0.961 0.148
0.961 0.149
0.961 0.150

0.7 T N/AAslyear

06 T
05 +
04 T
03 +
02 T+

01 +

0.0

312 210.6
3
10
AS max
305.5 6
306.5 8.2
313.5 10.1
3135 5.5
i ® Q

55.8 140.6 120.0
55.9 1404 121.0
56.0 1403 122.0
56.1 1401 123.0
56.2 139.9 1240
56.3 139.7 125.0
56.5 1395 126.0
56.6 139.4 127.0
56.7 139.2 128.0
56.8 139.0 129.0
56.9 138.8 130.0
57.0 138.6 131.0
57.1 1384 132.0
57.2 138.2 133.0
57.3 138.1 134.0
574 1379 135.0
575 137.7 136.0
57.6 1375 137.0
57.7 137.3 138.0
57.8 1371 139.0
57.9 136.9 140.0

An
275.2
276.2
277.1
278.0
278.9
279.8
280.8
281.7
282.6
283.5
284.4
285.4
286.3
287.2
288.1
289.0
289.9
290.9
291.8
292.7
293.6

Brt

31.6
31.8
32.0
32.2
324
32.6
32.7
32.9
33.1
33.3
335
33.7
33.9
34.0
34.2
34.4
34.6
34.8
35.0
35.2
35.4

——— Nr<=3

Rotation

a

3.23
3.26
3.28
3.31
3.33
3.36
3.39
3.42
3.45
3.48
3.51
3.54
3.57
3.61
3.64
3.67
3.71
3.75
3.78
3.82
3.86

A




#0346 XHE

x X

X Herculids

0=254, =48, 1s=352

AS
345
346
347
348
349
350
351
351.1
351.2
351.3
351.4
3515
351.6
351.7
351.8
351.9
352
353
354
355
360

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

A-AS
240.9
241.8
242.7
243.7
244.6
245.6
246.5
246.6
246.7
246.8
246.9
247.0
247.1
247.2
247.3
247.4
2475
248.4
249.4
250.3
255.1

= z

ANOPMPOWORFRL NOPM

D
=N

70.1
70.2
70.2
70.2
70.3
70.3
70.3
70.3
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4
70.4

248.4
249.4
250.3
251.3
252.2
253.2
254.1
254.2
254.3
254.4
254.5
254.6
254.7
254.8
254.9
255.0
255.1
256.0
257.0
257.9
262.7

)
50.0
49.7
49.5
49.3
49.1
48.9
48.7
48.7
48.7
48.6
48.6
48.6
48.6
48.6
48.5
48.5
48.5
48.3
48.2
48.0
47.3

36.8
36.6
36.4
36.1
35.9
35.7
355
35.5
354
354
354
354
354
35.3
35.3
353
35.3
35.0
34.8
34.6
33.5

X%

e

0.789
0.771
0.753
0.736
0.718
0.701
0.684
0.682
0.680
0.679
0.677
0.675
0.674
0.672
0.670
0.668
0.667
0.650
0.633
0.617
0.536

2.5

18

16

14 +

12 +

10 +

T DR3
DR10
TDR15

Nr<=3
DR3
DR10
DR15

0.969
0.971
0.973
0.974
0.976
0.977
0.978
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.980
0.980
0.980
0.981
0.983
0.984
0.990

T N/AAslyear

61.1
61.0
60.9
60.7
60.6
60.5
60.3
60.3
60.3
60.3
60.3
60.3
60.3
60.2
60.2
60.2
60.2
60.1
59.9
59.8
58.9

8.4
12.9
156

Q
345.0
346.0
347.0
348.0
349.0
350.0
351.0
351.1
351.2
351.3
351.4
3515
351.6
351.7
351.8
351.9
352.0
353.0
354.0
355.0

0.0

An
174.2
175.0
175.8
176.6
177.4
178.1
178.9
179.0
179.1
179.2
179.2
179.3
179.4
179.5
179.5
179.6
179.7
180.5
181.2
182.0
185.6

Brt
-16.1
-15.7
-15.3
-14.9
-14.5
-14.0
-13.6
-13.6
-13.5
-13.5
-13.4
-13.4
-13.3
-13.3
-13.2
-13.2
-13.2
-12.7
-12.2
-11.7

-9.2

a

4.59
4.24
3.94
3.69
3.46
3.27
3.09
3.08
3.06
3.05
3.03
3.02
3.00
2.98
2.97
2.96
2.94
2.80
2.68
2.57
2.13

Rotation




#0011EVI

345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

161

eta Virginids

4.3
4.4
45
4.6
4.6
4.7
4.8
49
49
5.0
5.1
51
5.2
53
54
5.4
5.5
5.6
5.6
5.7

10 T

o
179.7
180.1
180.6
181.1
181.6
182.0
182.5
183.0
183.4
183.9
184.4
184.9
185.3
185.8
186.3
186.7
187.2
187.7
188.1
188.6
189.1

0=182.1, 6=2.6, As=354

)

4.8
4.7
4.6
4.4
4.3
4.2
4.1
3.9
3.8
3.7
3.5
3.4
3.3
3.2
3.0
2.9
2.8
2.7
2.5
2.4
2.3

30.1
29.9
29.6
29.4
29.1
289
28.6
28.3
28.1
27.8
27.6
27.3
27.0
26.8
26.5
26.3
26.0
25.8
25.5
25.2
25.0

e

0.850
0.847
0.844
0.841
0.839
0.836
0.833
0.830
0.828
0.825
0.822
0.819
0.817
0.814
0.811
0.808
0.806
0.803
0.800
0.797
0.794

25 T

20 T+

1.5 +

10 +

05 +

0.0

25 T DR3
DR10
DR15
20 +

15 +

10 +

5% X’?*«N,‘Hx

PR e

T 25

+ 20

115

+ 10

330
Code
EVI02
Ar=
Als=

Nr<=3
DR3
DR10
DR15

q
0.331

0.340
0.350
0.360
0.369
0.379
0.389
0.398
0.408
0.418
0.427
0.437
0.447
0.456
0.466
0.476
0.485
0.495
0.504
0.513
0.523

N/AAslyear

340 350 360 370 As 380

AS A-AS B
357 185.9 5.5
3
7
AS max
355.5 23
358.5 1.7
358.5 10.9
358.5 22.6

i Q) Q A Bn a

55 296.8 3450 2819 -49 221
55 2956 346.0 2817 -49 223
54 2944 3470 2815 -49 225
54 2933 3480 2814 -50 227
54 2921 349.0 2812 -50 229
54 2910 3500 2811 -50 231
53 2898 3510 2809 -50 233
53 288.7 3520 280.8 -50 235
53 2876 3530 2806 -50 237
52 2864 3540 2805 -50 238
52 2853 355.0 2804 -50 240
52 2842 356.0 280.2 -5.0 242
52 2831 3570 2801 -50 244
51 2819 358.0 280.0 -50 245
51 2808 359.0 279.9 -5.0 247
51 279.7 0.0 2798 -5.0 248
50 278.6 10 2797 -50 249
5.0 2775 20 2796 -5.0 251
50 2764 3.0 2795 -49 252
49 2754 40 2794 -49 253
49 2743 50 2793 -49 254

P
Pl

-
________

350 355 360



KRBT — 5 EADIR
AECIRY EF RO 9 b, BICEEALER ARV T, A LI LT 5. %72, REICH
PIABE L S OOV T RT3,

#0027KSE
Ta v M A T OB SRR S U7 ‘k-Serpentidst & (3R HIEENTH B,

#0021AVB
IR D’ a-Virginids’ (% Harvard OBEEBHNC L 250 TH D, ZOEIMTIE 7= Zh LB | B4
MEH2 02 ENSEDLU,

#0343HVI
ZO#EH EVI RIS, F2EDHIRICRD b b,

#0372PPS
IAUMDC 0 Y 2 | THAEK KBS EE 4-109.6 & K& < BT\ 5, T 2 TR 94 KT OWEE)
PPS_0 & KF#E#% 108 FEAFT O ®) PPS_1 12431F 7=,

#0165SZC

SZCO & SZC1 1T KB 80 FEfE AR & L TWAN, 2 HICEY T A1EENI R S /vy, DR3 IZH.
D0 3~6 FED#IA DEEH SN DI W OICEH TE RV, £72, LS 3FELNG TRERE] SHESH
L8b 072 Nldslyear I K TLUTFTH 5,

#0164NZC
IAUMDC DO #liZ#gF 51TV 5 D% Havard OEIEBRITH L0, BE, BT A TIRAZ LN TWDH DI,
FNEV ARSI T AR CTH S, APEOIEE G CRAERE & OXBNTEE L,
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