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UT: 01/27/201921: D2: 3@3 591:3003:
LT [Hrs]: 9.1

MMS Ol‘bt 974 (Extended Mission - 4B)

r[Rg] 11 15 19 21 23 apogee

5 05 40 08:20 11:35 16:05 00:25 04:35
09 111 1.9 12.0

w1th1n 26 of mean magnetopause 6.1 [hrs] (9% of orblt period)

9.710.110.4 10.6

Orbit: 9 5 (Extended Mission - 4B)
r [R 13 17 19 21 23 apogee
UT 01/30/201916 09:221: 523 00 01:10 03:50 07:10 11:35 19:50 23:55
99 10.2 10.5 10.7 109 11.1 11.3 11.7 11.8

within 26 of mean magnetopause: 6.0 [hrs] (8% of orbit period)

Orbit: 976 (Extended Mission - 4B)
r[Rg] 1113 15 17 19 21 23 25 27 apogee
UT: 02/02/201912 23: 3; 556:308: ozo: 522 so 01 4o 05:10 09;45 17:15 00:15
LT [Hrs]: .79.39.6 9.9 10.2 104 10.6 11.0 11.4 11.7

w1th1n 26 of mean magnetopause 5.9 [hrs] (7% of orbit period)
Orbit: 977 (Extended Mission - 4B)

r [RE] i i 1113 15 19 21 23 25 27 apogee
UT 02/05/201917 18: 25) 5D1:2323:1001:15 03:40 06:30  10:00 14:35 22:15 04:50
T [Hrs]: 8.59.19.5 9.810.0 10.2 104 10.6 10.8 1.0 1.2 11.5

within 26 of mean magnetopause 5.9 [hrs] (7% of orbit period)

rbit: 978 (Extended MlSSlOIl 4B)
rlRgl 79 TRERTR AT 23 25 27 apogee
UT: 02/08/2019155:06 IR:003:495:4508:00 10:40 13:50 17:40 22: 40 07:45 13:10
LT [Hrs]: 28.89.29.5 9.7 99 10.1 103 10.5 10.8 11.1 11.2

within 26 of mean magnetopause 5.8 [hrs] (6% of orbit period)

Orbit: 979 (Extended M15510n 4B)
T [RE] i i 11 1315 17 19 23 25 27 apogee
UT 02/12/20199 DE03:25:005:437:4520:00 22:40 01:50 05:40 10:40 19:40 01:15
T [Hrs]: 8.08.58.99.2 9.5 9.7 99 10.1 10.2 10.4 10.6 10.8 11.0

within 26 of mean magnetopause: 5.8 [hrs] (6% of orbit period)
Orbit: 980 (Extended MlSSlOIl 4B)

r[Rg] R RTREAT 23 25 27 29  apogee
UT: 02/15/201921)})0)0 IIE 083:505: 5(.[)8 05 10: 45 13 50 17:40 22:45 07:40 13:25
LT [Hrs]: 38.79.09.3 95 9.7 9.8 10.2 10.4 10.6 10.8

within 26 of mean magnetopause: 5.8 [hrs] (6% of orbit period)

Orbit: 981 (Extended Mission - 4B)
r[Rg] i i 11315 17 19 21 23 25 27 apogee
ur: 02/19/20190 1020:4%:156:008:0020:20 22:55 02:05  05:55 11:00 20:05 01:45
T [Hrs): 7.68185889.0 93 94 96 98 100 10.1 10.4 10.6

within 26 of mean magnetopause: 5.9 [hrs] (7% of orbit period)

Magnetopause model used: Shue et al., 1998

23 21 19 15 13 11 9
08:20 16:40 21:05  00:25 03:05 05:2007:188:500: 13 :30
12.2 12.5 12.7 129 13.1 13.3 13.613.814.24.6
I within 16 of mean magnetopause: 2.8 [hrs] (4% of orbit period)
23 21 19 17 15 13 11
04:05 12:20 16:45 20 05 22:45 00:5502: @4:305:5)5:05
12.0 12.3 12.5 12.7 129 13.1 13.413.614.04.4
 within 16 of mean magnetopause: 3.0 [hrs] (4% of orbit period)
27 25 23 21 19 17 15 1311
07:05 14:35 19:10 22 40 01:30 03:5506: O@ :509:19:45:55
11.9 12.1 12.3 12:6 12.8 13.013.213.43.84.2
I within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)
27 25 23 21 19 17 15 1311
11:35 19:15 23:50 03:20 06:10 08:3510:402:304:05:26:40
11.7 11.9 12.1 123 124 12.6 12.813.013.33.64.1

 within 16 of mean magnetopause: 2.9 [hrs] (3% of orbit period)

29 27 25 23 19 17 151311
18:50 03:50 08:55  12:45 15:5518:3520:5Q22:500:3R:08340:40
114 11.7 11.8 120 121 12.3 12.512.612.83.13.43.9

i within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)

29 27 25 23 19 17 15 1311
07:00 16:00 21:00  00:50 04:00 06:4008:530:552:40:15:85:45
11.2 11.4 11.6 11.7 119 12.1 12.212.412.612.93.13.6
 within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)

29 27 25 23 19 17 1513119
19:15 04:10 09:15  13:05 16:10 18:5(21:023:030:32:03 %4555

10.9 11.2 114 11.5 11.7 11.8 12.012.212.42.63.03.4
i within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)

29 27 25 23 19 17 151311
07:10 16:15 21:15 01:10 04:1506:5509:13 1:153:0@:30:51:00
10.7 11.0 11.2 11.3 11.5 11.6 11.812.012.22.42.13.2

 within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS Orbit: 982 (Extended Mission - 4B)

r[Re] 9111315 17 19 21 23 25 27 29  apogee
UT: oz/zz/zolgzmeomm;m 008 251105 14: 15 18:05 23:10 08:30 13:35
LT [Hrs]: 3828588 90 92 94 95 9.7 9.9 103

within 26 of mean magnetopause: 5.9 [hrs] (7% of orblt perlod)

Orbit: 983 (Extended Mission - 4B)
T [RE] i i 11315 17 19 21 23 25 27 29 apogee
UT 02/26/20190 ]ZIHB S5@:256:108:1020:25 23: 05 02:15 06:05 11:15 20:30 01:50
T [Hrs]: 76808386 88 90 9.1 9.3 9.5 9.7 10.0 10.1

within 26 of mean magnetopause: 6.0 [hrs] (7% of orbit period)
Orbit: 984 (Extended MlSSlOIl 4B)

r[Rg] 111315 17 19 23 25 27 29  apogee
UT: 03/01/201922&30 $12:234:106:1008:30 11:10 14:15 18:05 23:15 08:20 13:50
LT [Hrs]: 7.88.1 83 86 88 89 9.1 9.3 9.5 9.7 9.9
within 26 of mean magnetopause: 6.1 [hrs] (7% of orbit period)
t: 985 (Extended M15510n 4B)
r [RE] 11 1315 17 19 23 25 27 29 apogee
UT 03/05/20190 nI)iG 18:456:308:3020:50 23:30 02:40  06:30 11:40 21:05 02:00
T [Hrs]: 6.6.27.679 8.1 83 8.5 87 8.9 9.0 9.2 9.5 9.7

within 26 of mean magnetopause: 6.1 [hrs] (7% of orbit period)
Orbit: 986 (Extended Mission - 4B)

r [RE] 11 1315 17 19 21 23 25 27 29 apogee
UT: 03/08/20192%65 IR:304:396:3508: 55 11 35 14 45 18:35 23:45 09:30 13:55
LT [Hrs]: 36.97.37.6 79 8.1 8.3 8.8 9.0 9.3 9.4
. w1th1n 20 of mean magnetopause: 6.3 [hrs] (7% of orbit period)
rb1t' 987 (Extended Mission - 4B)
r [RE] 1517 19 21 23 25 27 29 apogee
UT 03/12/20190Hﬁ55 06:338:3520:55 23:35 02:45 06:35 11:45 21:25 01:55
T [Hrs]: 6.16.77.1 7 76 7.8 80 82 84 8.6 8.8 9.1 9.2
within 26 of mean magnetopause: 6.3 [hrs] (7% of orbit period)
Orbit: 988 (Extended MlSSlOIl 4B)
r[Rgl TR 237 25 27 29 apogee
UT: 03/15/201922&85 22: 504 06 4(1)8 55 11 35 14 45 18:40 23:50 09:25 14:00
LT [Hrs]: 4687174 76 7.8 8.4 8.5 8.8 9.0
. w1th1n 20 of mean magnetopause: 6.5 [hrs] (7% of orbit period)
Orbit: 989  (Extended Mission - 4B)
r [RE] 1113 15 17 19 21 23 25 27 29 apogee
UT: 03/19/20190:8%5:03:36:006:508:5021:05 23:50 03:00 06:50 12:05 21:55  02:10
56626669 72 74 7.6 78 8.0 8.1 8.3 8.6 8.8

within 26 of mean magnetopause: 6.6 [hrs] (7% of orbit period)

Magnetopause model used: Shue et al., 1998

29 27 25 23 21 19 17 1513119
18:50 04:05 09:15 13:05 16:1518:5521: 10.3 100:3R:683% 00
10.5 10.7 10.9 11.1  11.2 114 11.611.712.012.22.53.0
I within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)
27 2 23 21 19 17 151311
06:55 16:10 21:15 01:10 04:1506:5509:141:153:0@:36:5505
10.2 10.5 10.7 10.8 11.0 11.2 11.311.511.12.02.2.7
 within 16 of mean magnetopause: 2.8 [hrs] (3% of orbit period)
29 27 25 23 21 19 17 1513119
19:25 04:30 09:35  13:25 16:35 19:1321:3Q23:301: (R:60%20
10.0 10.3 10.5 10.6 10.8 10.9 11.111.311.511.82.12.5
m within 16 of mean magnetopause: 3.0 [hrs] (3% of orbit period)
27 25 23 21 19 17 15 1311
06:55 16:25 21:30  01:25 04:3507:1309:301:303:2@:56:19:2 5
9.8 10.1 10.3 104 106 10.7 10911.111.31.61.92.4
 within 16 of mean magnetopause: 3.0 [hrs] (3% of orbit period)
27 25 23 21 19 17 1513119
18:35 04:15 09:25 13 20 16:30 19:1021:3@3:301: [R:601%20
9.6 9.8 10.0 10.3 10.5 10.710.911.111.31.12.1
i within 16 of mean magnetopause: 3.1 [hrs] (3% of orbit period)
27 25 23 21 19 17 151311
06:45 16:20 21:30  01:25 04:3507:1509:331:353:2@:36:15.25
9.3 9.6 9.8 10.0 10.1 10.3 10.410.610.81.11.41.9
 within 16 of mean magnetopause: 3.1 [hrs] (3% of orbit period)
27 25 23 21 19 17 1513119
18:55 04:30 09:40 13: 30 16:40 19:2021:4Q3:401:33:00:26:35
9.1 9.4 9.6 9.7 9.9 10.0 10.210.410.40.91.21.7
I within 16 of mean magnetopause: 3.1 [hrs] (3% of orbit period)
27 25 23 21 19 17 151311
06:40 16:30 21:40  01:35 04:45 07:2509:43 1:453:3(%:06:23:40
8.9 9.2 9.4 9.5 9.7 9.8 10.010.210.40.71.01.5

 within 16 of mean magnetopause: 3.3 [hrs] (3% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS bit: 990 (Extended Mlsswn 4B) Magnetopause model used: Shue et al., 1998

r[RE] 11 1315 17 19 23 25 27 29 apogee 29 27 25 23 21 19 17 151311
UT: 03/22/201931!)(05 Z{B 10M:596:5509:15 11:55 15:05  19:00 00:15 10:25  14:15 18:10 04:20 09:35  13: 30 16:40 19:2021:4Q3:401 : 13:00 2% 30
LT [Hrs]: 5359636769 72 74 15 7.7 7.9 8.1 8.4 8.5 8.6 8.9 9.1 9.3 9.5 9.6 9.810.010.210.50.81.3
. within 26 of mean magnetopause: 6.7 [hrs] (7% of orbit period) I within 16 of mean magnetopause: 3.3 [hrs] (3% of orbit period)
Orbit: 991 (Extended Mission - 4B)
r [RE] 111315 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 151311
UT 03/26/20191 IR:18:3(3:056:508:5021: 10 23:50 03:00 06:55 12:10 22:10  02:20  06:25 16:25 21:40 O01: 30 04:45 07: 2509 451: 453 3(5:06:25:35
T [Hrs]: 5.1576.164 6.7 69 7.1 173 7.5 7.7 7.9 8.2 8.3 8.4 8.7 8.9 9.1 9.2 94 9.6 9.710.000.20.61.0
. within 26 of mean magnetopause: 7.0 [hrs] (8% of orbit period)  within 16 of mean magnetopause: 3.4 [hrs] (4% of orbit period)
Orbit: 992 (Extended Mission - 4B)
r[RE] 91113 15 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 1513119
UT: 03/29/20193(01011)0 B3:004:596:5509:15 11:55 15:05 19:00 00:10 10:05 14:35 18:45 04:40 09:50 13 45 16: 55 19: 3521 523: 561 403: 05,95)50
LT [Hrs]: 4.95.5596.2 65 6.7 69 7.1 7.3 7.4 7.6 8.0 8.1 8.2 8.5 8.7 9.0 9.2 93 9.5 9.810.00.40.8
. within 26 of mean magnetopause: 7.1 [hrs] (8% of orbit period) I within 16 of mean magnetopause: 3.6 [hrs] (4% of orbit period)
Orbit: 993 § xtended Mission - 4B)
r[RE] 11131 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 151311
UT 04/02/20191 ]12§c25 35:257 (19 1021: 0 00:10 03:25 07:20 12:35 23:05 02:30 05:55 16:25 21:45  01:40 04:50 07:3009: 5(11 5B3:4i(5:16:B5:45
T [Hrs]: 4.65. 57606 65 6.7 69 7.0 7.2 7.4 7.8 7.9 8.0 8.3 8.5 8.6 88 9.0 9.1 9.39.69.80.10.6
within 26 of mean magnetopause: 7.3 [hrs] (8% of orbit period)  within 16 of mean magnetopause: 3.6 [hrs] (4% of orbit period)
Orbit: 994 (Extended Mission - 4B)
r[RE] 1113 15 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 1513119
UT: 04/05/201Q3ﬂ(5rﬂ5 $3:205:107:1009:30 12:10 15:25  19:20 00:35 11:20 14:35 17:35 04:20 09:40 13 35 16 45 19 3021 433: 501 13:00:09:4 5
LT [Hrs]: 05.457 6.0 6.2 64 6.6 6.8 7.0 7.2 7.5 7.6 7.7 8.0 8.2 8.9 9.1 9.39.69.90.4
. within 26 of mean magnetopause: 7.6 [hrs] (9% of orbit period) i within 16 of mean magnetopause: 3.8 [hrs] (4% of orb1t period)
Orbit: 995 (Extended Mission - 4B)
r[RE] 111315 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 15 1311
UT 04/09/20191 0 45:207:039:0521:25 00:10 03:20 07:15 12:30 23:05 02:35 05:50 16:25 21:40  01:40 04:50 07:3009: 5(11 503:4((3:16:B5.45
T [Hrs]: 7525558 60 62 64 6.6 6.8 7.0 7.3 7.4 7.5 7.8 8.0 8.2 83 85 8.7 89 9.19.49.70.2
within 26 of mean magnetopause: 7.8 [hrs] (9% of orbit period)  within 16 of mean magnetopause: 3.8 [hrs] (4% of orbit period)
Orbit: 996 (Extended Mission - 4B)
r [RE] 11315 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 1513119
UT: 04/12/20193(1(505 483 05 07:1009:30 12:10 15:20  19:20 00:35 11:05 14:40 18:00 04:30 09:50 13 45 16 55 19 3521 55)0 OID :413:0045) 50
LT [Hrs]: 395495355 58 60 62 63 6.5 6.7 7.1 7.2 7.3 7.6 7.8 7.9 8.99.19.9.9
. within 26 of mean magnetopause: 8.1 [hrs] (9% of orbit period) I within 16 of mean magnetopause: 4.0 [hrs] (4% of orb1t perlod)
Orbit: 997 éExtended Mission - 4B)
r [RE] 111 17 19 21 23 25 27 29 apogee29 27 25 23 21 19 17 15 1311
UT 04/16/20191 P0306:3%:307:139:1521:35 00:20 03: 30 07:25 12:45 23:40 02:45 05:30 16:25 21:45 01:40 04:5507: 35()9 531: 53 45:206:40:50
T [Hrs]: 37434775053 55 58 59 6.1 6.3 6.5 69 70 7.0 74 7.6 7.7 79 8.1 82 84 8.7899.39.8
within 26 of mean magnetopause: 8.4 [hrs] (10% of orbit period)  within 16 of mean magnetopause: 4.2 [hrs] (4% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS Orbit: 998 (Extended Mission - 4B)

r[Re] 111315 17 19 21 23 25 27 29pogee29
UT: 04/19/201930005mas;15)7:2009;40 12:20 15:30 19:30 oo:so 12:0514:3017:00
LT [Hrs]: 0454851 53 55 5.9 67 68

Orbit: 999

r [R] 1113 1

E

UT: 04/23/20191:1%:23:36:207:
LT [Hrs]: 3.23.84.24.6 4.

w1th1n 26 of mean magnetopause 8 8 [hrs] (10% of orbit perlod)

Extended Mission - 4B)
21 23 25 27 29 apogee?29

109:1021:30 00:15 03:25  07:20 12:40 23:25 02:50 05:45
851 53 55 57 5.8 6.0 6.4 65 6.6

within 26 of mean magnetopause: 9.3 [hrs] (11% of orbit period)

Magnetopause model used: Shue et al., 1998
27 25 23 21 19 17 151311

04:15 09:35  13:35 16:45 19:3021:5Q3:501:38: 083545
7.1 7.3 7.5 7.7 7.8 8.0 8.2 8.48.79.19.5
I within 16 of mean magnetopause: 4.3 [hrs] (5% of orbit period)

27 25 23 21 19 17 15 1311
16:30 21:45 01:40 04:5507: 3509 531:5%3:45:16:40:50
6.9 7.1 7.3 74 7.6 7.8 8.0 82848.8.3

 within 16 of mean magnetopause: 4.6 [hrs] (5% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS Ol‘blt 974 (Extended Mission - 4B)

r[Rg] 11 13 15 19 21 23 25  apogee
UT: 01/27/201921 R 3@3 591:3003: 5 05 40 08:20 11:35 16:05 00:25 04:35
LT [Hrs]: 9.19.710.110.4 10.6 109 11.1 1.9 12.0

w1th1n 26 of mean bow shock 31 0 [hrs] (46% of 0rb1t period)
Orbit: 9 5 (Extended Mission - 4B)

Bow shock model used: Chao et al., 2002

23 21 19 17 15 13 11 9
08:20 16:40 21:05 00 25 03:05 05 200 15)8:5!1):]]51:30
12.2 12.5 12.7 129 13.1 3.613.814.24.6

[ within 16 of mean bow shock: 14.3 [hrs] (21% of orbit perlod)

23 21 19 17 15 13 11 ; i

r [R i T 13 17 19 21 23 25 apiigee 25

UT 01/30/201916 fl@ O[)9 2581:0523:00 01:10 03:50 07:10 11:35 19:50 23:55
T [Hrs]: 599102 105 10.7 109 11 1.3 11.7 11.8

within 26 of mean bow shock 30.8 [hrs] (45% of orbit period)
Orbit: 976 (Extended Mission - 4B)

r [RE] ﬁT 1113 15 17 19 21 23 25 27 apogee
UT: 02/02/20192 23: 35 566:3018: 020:25 22:50 01:40 05:10 09:45 17:15 00:15
LT [Hrs]: .79.39.6 9.9 10.2 10.4 10.6 11.4 11.7

w1th1n 20' of mean bow shock 28 2 [hrs] (36% of orbit period)
Orbit: 977 (Extended Mission - 4B)

r[RE] ﬁT 1113 15 19 21 23 25 27 apogee

UT 02/05/201917 18: 25) 5D1:2323:1001:15 03:40 06:30  10:00 14:35 22:15 04:50
T [Hrs]: 8.59.19.5 9.810.0 10.2 104 10.6 10.8 1.0 1.2 11.5

within 26 of mean bow shock 28.3 [hrs] (36% of orbit period)
Orbit: 978 (Extended M1ss1on 4B)

r[Rg] ﬁ9 111315 17 19 237 25 27 29  apogee
UT: 02/08/2019121506 R:003:495:4508:00 10:40 13:50 17:40 22: 40 07:45 13:10
LT [Hrs]: 28.89.29.59.7 9.9 10.1 10.3 10.5 10.8 11.1 11.2

within 26 of mean bow shock: 27.2 [hrs] (32% of orbit period)
t: 979 (Extended M1ss10n 4B)

r[RE] i i 11 13 15 17 ‘ 25 27 29 apogee
UT 02/12/20199 ]515:0)5 2A5:005 i 520 00 22 40 01:50  05:40 10:40 19:40 01:15
(8.58.99.2°9 9.9 10.1 102 10.4 10.6 10.8 11.0

within 26 of mean bow shock: 27.3 [hrs] (32% of orbit period)
Orbit: 980 (Extended Mission - 4B)

r [RE] 11 1315 17 19 21 23 25 27 29 apogee
-]
UT: 02/15/201921)5)0)0 IIE (153 505: 5(.08 05 10: 45 13 50 17:40 22:45 07:40 13:25
LT [Hrs]: &.38.79.093 95 9.7 98 10. 10.8

within 26 of mean bow shock: 27. 6 [hrs] (32% of 0rb1t perlod)
98 (Extended Mission - 4B)

T [RE] i i 11315 17 19 21 25 27 29 apogee
#m
UT 02/19/20190 11112 0(18 020 20 22 55 02:05 05 55 11:00 20:05 01:45
.18 8 9.0 93 94 9.8 10.0 10.1 104 10.6

w1th1n 26 of mean bow shock: 28.1 [hrs] (33% of orbit period)

04:05 12:20 16:45  20:05 22:45 00:5502:504:305:95:05
12.0 12.3 12.5 127 129 13.1 13.413.614.04.4

 within 16 of mean bow shock: 14.3 [hrs] (21% of orbit period)

27 25 23 21 19 17 15 13 11; i

07:05 14:35 19:10 22 40 01:30 03: 5506 O@ :500:29:45:55
11.9 12.1 12.3 126 12.8 13.013213.93.84.2

 within 16 of mean bow shock: 13.4 [hrs] (17% of orbit period)

27 25 23 21 19 17 15 13 11; i

11:35 19:15 23:50  03:20 06:10 08: 35104(12:3[)4:(15 26:40
11.7 11.9 12.1 123 124 12.6 12.813.013.33.64.1

 within 16 of mean bow shock: 13.5 [hrs] (17% of orbit period)

29 27 25 23 21 17 15 13 11; i

18:50 03:50 08:55 12:45 15: 55 18 3520:5Q2:500:3R:0830.40
11.4 11.7 11.8 120 121 123 12.512.612.83.13.43.9
I within 16 of mean bow shock: 13.0 [hrs] (15% of orbit period)

29 27 25 21 17 1513 11; i

07:00 16:00 21:00 00 50 0400064([)8 530:552:404:15: 5
11.2 114 11.6 11.7 119 12.1 12.212. 1 62.93.

 within 16 of mean bow shock: 13.1 [hrs] (15% of orbit period)

29 27 25 23 21 19 17 1513119 i

BS

19:15 04:10 09:15  13:05 16:10 18:5021:023:030: 3203 4555
10.9 11.2 114 11.5 11.7 11.8 12.012.212.42.63.03.4
I within 16 of mean bow shock: 13.3 [hrs] (15% of orbit period)
29 27 25 23 21 19 17 15 1311; i
07:10 16:15 21:15 01:10 04:1506:5509:13 1:153:0@:30:51:00
10.7 11.0 11.2 11.3 11.5 11.6 11.812.012.22.42.13.2

 within 16 of mean bow shock: 13.4 [hrs] (15% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS Orbit: 982 (Extended Mission - 4B)
r[Re] i91113 15 17 19 21 23 25 27 apogee
J0825 1105 1415 1805 23:10 08:30 13:35

UT: 02/22/20192%00 R:254:106:
LT [Hrs]: .88.2 9.0

8.5 8.8 92 94 95 9.7 9.9 10.3

within 26 of mean bow shock: 28.7 [hrs] (34% of 0rb1t perlod)

9 3 (Extended M1s51on 4B)
by [RE] i i 13 15 17 ‘ ‘ 25 27 apogee
UT 02/26/201QO ]ZIHB 51@1 2 (1 020 25 23 05 02:15 06:05 11:15 20:30 01:50
[Hrs]: 9.0 9.3 9.5 9.7 10.0 10.1

w1th1n 26 of mean bow shock: 29.2 [hrs] (34% of orbit period)
Orbit: 984 (Extended MlSSlOIl 4B)

r[Rg] iilln 15 17 19 ‘ 23 25 27 apogee
UT: 03/01/20192%)90:5R:Z‘I4:106:1008:30 11:10 14:15 18:05 23:15 08:20 13:50
LT [Hrs]: 6.87.47.88.1 8.3 8.6 88 8.9 9.1 9.3 9.5 9.7 9.9

within 26 of mean bow shock: 29.9 [hrs] (35% of orbit period)

Orbit: 985 (Extended Mission - 4B)
T [RE] i i 11 1315 17 19 21 23 25 27 apogee
UT 03/05/20190 HDiG 18:456:308:3020:50 23:30 02:40 06:30 11:40 21:05 02:00
T [Hrs]: 6.6/.27.67.9 8.1 83 85 87 8.9 9.0 9.2 9.5 9.7

within 26 of mean bow shock: 30.7 [hrs] (36% of orbit period)
Orbit: 986 (Extended Mission - 4B)

r [RE] 111315 17 19 21 23 25 27 apogee
UT: 03/08/20192%65 1R:504:396:3508:55 11:35 14:45 18:35 23:45 09:30 13:55
LT [Hrs]: 3%.9737.679 81 83 9.0 9.3 9.4

w1th1n 20 of mean bow shock: 31.8 [hrs] (37% of orbit period)

Orbit: 987 (Extended Mission - 4B)
r[RE] i ill 1315 17 19 21 23 25 27 apogee
UT 03/12/201QO Ub:33: I]i SIB 338:3520:55 23:35 02:45 06:35 11:45 21:25 01:55
T [Hrs]: 6.16.77.174 76 78 80 82 84 8.6 8.8 9.1 9.2

within 26 of mean bow shock: 33.0 [hrs] (39% of orbit period)
Orbit: 988 (Extended Mission - 4B)

r[Rg] T TR A R TR REPe 27 apogee
UT: 03/15/201922&65 22: 504 06:4(1)8:55 11:35 14:45 18:40 23:50 09:25 14:00
LT [Hrs]: 46.87.1 74 7.6 7.8 8.0 8.2 8.4 8.5 8.8 9.0

within 26 of mean bow shock: 34.3 [hrs] (40% of orbit period)
989 Extended Mission - 4B)

Orbit:
r[RE] iill 17 19 21 23 25 27

UT: 03/19/20120:55:03:36:006:508:5021:05 23:50 03:00  06:50 12:05 21:55
LT [Hrs]: 5.6.26.669 72 74 76 7.8 8.0 8.1 83 8.6

within 26 of mean bow shock: 35.8 [hrs] (42% of orbit period)

29 apogee

02:10
8.8

Bow shock model used: Chao et al., 2002

29 27 25 23 21 19 17 15 13119i

18:50 04:05 09:15 13:05 16:1518:5521:1@3:100:3R:683800
10.5 10.7 10.9 11.1  11.2 114 11.611.712.012.22.53.0
i within 16 of mean bow shock: 13.8 [hrs] (16% of orbit period)

27 2 23 21 19 17 15 1311; i

06:55 16:10 21:15  01:10 04:1506:5509:111:153:0@:36:55.05
10.2 10.5 10.7 10.8 11.0 11.2 11.311.511.12.02.82.7

 within 16 of mean bow shock: 13.9 [hrs] (16% of orbit period)

29 27 25 23 21 19 17 1513119 i

19:25 04:30 09:35  13:25 16:35 19:1321:3Q23:301: (R:60%20
10.0 10.3 10.5 10.6 10.8 10.9 11.111.311.511.82.12.5
I within 16 of mean bow shock: 14.3 [hrs] (16% of orbit period)

27 25 23 21 17 15 1311; i

06:55 16:25 21:30  01:25 04 35 07 1509:301:303: (4 61 5
9.8 10.1 10.3 104 10.6 10.7 10911.111.31.61.92

 within 16 of mean bow shock: 14.7 [hrs] (17% of orbit period)

27 25 21 17 1513119 i
18:35 04:15 09:25 13 20 16 30 19 1021:3@3:301: 1R 0 20
9.6 9.8 10.0 10:3° 10.5 167 10.911. 1 1.12.1

[ within 16 of mean bow shock: 15.1 [hrs] (17% of orbit period)

27 25 ‘ 19 17 15 1311; i
06:45 16:20 21:30 01 25 04:35 07:1509:331:353 21 5 A5 5

9.3 9.6 9.8 10.1 10.3 10.410.610.81.11.41.9
m within 16 of mean bow shock: 15.6 [hrs] (18% of orbit period)

27 25 23 21 19 17 1513119 i

18:55 04:30 09:40 13: 30 16:40 19:2021:4Q3:401:33:00:26:35
9.1 9.4 9.6 9.7 9.9 10.0 10.210.410.40.91.21.7
I within 16 of mean bow shock: 16.1 [hrs] (19% of orbit period)
27 25 23 21 19 17 15 1311; i
06:40 16:30 21:40  01:35 04:45 07:2509:43 1:453:3(%:06:23:40

8.9 9.2 9.4 95 97 9.8 10.010.210.410.71.01.5
 within 16 of mean bow shock: 16.8 [hrs] (20% of orbit period)

PPFA_MMS1_Predicted_2018280-000000_2019123-000000_V012spline_gse.txt



MMS Orbit: 990 (Extended Mission - 4B) Bow shock model used: Chao et al., 2002

r[RE] iill 1315 17 19 21 25 27 29 apiigee 29 27 25 23 21 19 17 1513 llii

UT: 03/22/201931!)(05 IB 104:596:5509:15 11:55 15:05 19:00 00:15 10:25 14:15  18:10 04:20 09:35  13: 30 16:40 19:2021:4Q3:401 :253:002% 30
LT [Hrs]: 5.3596.36.769 72 74 7.9 8.5 8.6 8.9 9.1 9.3 9.5 9.6 9.810.010.20.50.81.3
w1th1n 26 of mean bow shock: 37. 8 [hrs] (45% of orbit perlod) I within 16 of mean bow shock: 17.7 [hrs] (21% of orbit period)

991 (Extended Mission - 4B)

Orbit:
1 [Rg] iill 1315 17 19 21 23 25 27 29 apiigee 29 27 25 23 21 19 17 15 1311; i

UT 03/26/20191 2 18:3(3:066:508:5021: 10 23:50 03:00 06:55 12:10 22:10  02:20  06:25 16:25 21:40 O01: 30 04:45 07: 2509 431: 453 3(5:06:05:35
T [Hrs]: 5.1576.164 677 69 7.1 73 75 7.7 7.9 8.2 8.3 8.4 8.7 8.9 9.1 9.2 94 9.6 9.710.000.20.61.0
within 26 of mean bow shock: 40.1 [hrs] (47% of orbit period)  within 16 of mean bow shock: 18.4 [hrs] (21% of orbit period)

Orbit: 992 (Extended Mission - 4B)

r[RE] i91113 15 17 19 21 23 25 27 29 apiigee 29 27 25 23 21 19 17 15 13119i

UT: 03/29/20193(010100 83:004:596:5509:15 11 55 15 05 19:00 00:10 10:05 14:35 18:45 04:40 09:50 13 45 16: 55 19: 3521 523:561:48:03 850
LT [Hrs]: 4.9.5596.2 65 6.7 69 7.4 7.6 8.0 8.1 8.2 8.5 8.7 9.0 9.2 9.3 9.5 9.810.00.40.8
w1th1n 20‘ of mean bow shock: 42.7 [hrs] (50% of orbit period) m within 1o of mean bow shock: 19.4 [hrs] (23% of orbit period)

Orbit: 993 éExtended Mission - 4B)

1 [Rg] 111315 17 19 21 23 25 27 29 apiigee 29 27 25 23 21 19 17 1513 11; i

UT 04/02/20191]12&2551(52 :109:1021:30 00:10 03:25  07:20 12:35 23:05 02:30 05:55 16:25 21:45  01:40 04:50 07:3009: 5(11 5B3:4(5:16:B5:45
T [Hrs]: 462576062 65 671 69 7.0 72 7.4 7.8 7.9 8.0 83 8.5 86 88 9.0 9.1 939.69.80.0.6

within 26 of mean bow shock: 46.2 [hrs] (55% of orbit period)  within 16 of mean bow shock: 20.6 [hrs] (24% of orbit period)
Orbit: 994 (Extended Mission - 4B)

1 [Rg] iilll3 1517 19 21 23 25 27 29 apiig6629 27 25 23 21 19 17 1513119 i

UT: 04/05/20193(1(5'ﬂ5 $3:205: 0 :1009:30 12:10 15:25  19:20 00:35 11:20 14:35 17:35 04:20 09:40 13 35 16 45 19 3021 423:501:33:00.00:4 5
LT [Hrs]: 05457 6.0 62 64 6.6 6.8 7.0 7.2 7.5 7.6 7.7 8.0 8.2 8.9 9.1 9.39.69.90.4
within 26 of mean bow shock: 50.9 [hrs] (60% of orbit period) m within 1o of mean bow shock: 22.0 [hrs] (26% of orblt period)
Orbit: 995  (Extended Mission - 4B)
r[RE] 11 1315 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 15 1311 ; i
UT 04/09/20191 G 4%5:207:039:0521:25 00:10 03:20  07:15 12:30 23:05 02:35 05:50 16:25 21:40  01:40 04:50 07:3009: 5(11 503:4(5:16:B545
T [Hrs]: 7525558 60 62 64 6.6 6.8 7.0 7.3 74 7.5 7.8 8.0 82 83 85 8.7 89 9.19.49.70.2
within 26 of mean bow shock: 57.5 [hrs] (68% of orbit period)  within 16 of mean bow shock: 23.7 [hrs] (28% of orbit period)

Orbit: 996 (Extended Mission - 4B)

1 [Rg] 1113 15 17 19 21 23 25 27 29 apogee 29 27 25 23 21 19 17 1513119
ﬁ-+-+--— | | = T |e———

UT: 04/12/20193(1(5’05 453: 05 07:1009:30 12:10 15:20  19:20 00:35 11:05 14:40 18:00 04:30 09:50 13 45 16 55 19 3521 55)0 OID :413:00065: 50
LT [Hrs]: 345495355 58 60 62 63 6.5 6.7 7.1 7.2 7.3 7.6 7.8 7.9 8.7 8.99.19.9.9
within 26 of mean bow shock: 73.6 [hrs] (87% of orbit period) m within 1o of mean bow shock: 25.7 [hrs] (30% of orblt perlod)

Orbit: 997 Extended Mission - 4B)

1 [Rg] 111 17 19 21 23 25 27 29apTgee29 27 25 23 21 19 17 15 1311
[ ] - == =R

UT 04/16/20191 P030:3%:307:139:1521:35 00:20 03: 30 07:25 12:45 23:40 02:45 05:30 16:25 21:45 01:40 04:5507: 3509 531: 53 45:26:40:50
T [Hrs]: 37434775053 55 58 59 6.1 6.3 6.5 69 70 7.0 7.4 7.6 7.7 79 8.1 82 84 8.78.99.39.8
within 26 of mean bow shock: 72.8 [hrs] (86% of orbit period)  within 16 of mean bow shock: 28.1 [hrs] (33% of orbit period)
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MMS Orbit: 998 (Extended Mission - 4B)

r [RE] 9111315 17 19 21 23 25 27 2apogee29
UT: 04/19/2019300 B5:313:305: 5) 2009:40 12:20 15:30  19:30 00:50 12:0514:3017:00
LT [Hrs]: 04548 5.1 53 55 57 5.9 6.1 6.3 6.6 6.7 6.8

within 26 of mean bow shock: 72.4 [hrs] (86% of orbit period)

Orbit: 999 (Extended Mission - 4B)
T [RE] 11 1315 17 19 21 23 25 27 29 apogee29
UT: 04/23/201921:1%:23:36:207:109:1021:30 00:15 03:25  07:20 12:40 23:25 02:50 05:45
LT [Hrs]: 3.23.8424.6 48 51 53 55 57 5.8 6.0 6.4 6.5 6.6

within 26 of mean bow shock: 72.3 [hrs] (86% of orbit period)

Bow shock model used: Chao et al., 2002

I within 16 of mean bow shock: 31.4 [hrs] (37% of orbit period)

27 25 23 21 19 17 151311
-]

04:15 09:35  13:35 16:45 19:3021:5Q3:501:38:08(35:45

7.1 7.3 75 77 7.8 8.0 8.2 848.79.19.5

27 25 23 21 19 17 15 1311
— ]

16:30 21:45  01:40 04:5507:3509:531:5%
6.9 7.1 7.3 74 76 7.8 8.0
 within 16 of mean bow shock: 35.8 [hrs] (42% of orbit period)

3
8

:45:

16:40x
28.48.8.

50
3
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