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Supplementary Materials

In the main text, we describe our approach to pinpoint the transition (divergence) time using
simulation. In Figs 2 (main text) and S1-S17 (below), hPSMC plots generated for the artificially created
hybrid genomes (blue lines) are compared to simulated data sets. Divergence is inferred to have
occurred between the simulated divergence times that are the closest-matching simulations with
transition times that do not intersect the transition time of real data (red shaded region). The
horizontal lines delineate the range of ancestral effective population size estimates that correspond to
1.5 to 10 times the pre-divergence N.. Supplementary Figs. S1-59 describe divergence estimates for
great apes, Supplementary Figs. S10-517 describe divergence estimates for Ursus bears.

In Fig 1 (main text), we showed hPSMC plot results for simulated data under a range of
simple population models. In Figs. 518-521 (below) we further expand on our exploration of
parameter space and test the impact of jointly varying pre-divergence N, post-divergence migration
and initial divergence time. We conducted simulations using ms [1] for all combinations of four
values for each parameter (Table S3). For haploidized data, we found that the proportion of migrants
per generation affects inferred population size differently, depending on pre-divergence N.. For
larger pre-divergence N. inferred ancestral population size increases at more ancient time intervals
compared to simulations that are free of post-divergence migration (Fig S18-521). Consequently, this
method for estimating divergence time may overestimate the antiquity of the recent bound for
divergence in cases of large N. and prolonged post divergence gene flow.
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Supplementary Figure 1: human/bonobo divergence time estimation.



W00’y
WSL'E
WoS'e
WSe'E
Woo'e
WS.L'e
Wos'2

WSe'e

Woo'e
WG.L'L
WO0S'L
Wse'l

-

~

\\\\ \mx T
| [
8 8 8 8 =
8 8 8 8
o 1 & e
8N [eJ1Seouy

4x10®

w
[=)
=
b
n
(4]
=
ﬂﬂ
® 2
o
o
(]
|
© 8
5 8
o o
3
>
S
o @
= =
& F
w
o
k"]
0
b o
w
=)
-
=

Supplementary Figure 2: human/chimpanzee divergence time estimation.
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Supplementary Figure 3: bonobo/gorilla divergence time estimation.
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Supplementary Figure 4: chimpanzee/gorilla divergence time estimation.
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Supplementary Figure 5: human/gorilla divergence time estimation.
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Supplementary Figure 6: bonobo/orangutan divergence time estimation.

NG'ZL fr===""""]
Wo'ghp===""

WG LLp===""""

WSOk p===""""]

T i

-

L

1x108

1
o
a8
g

oN

1
(=
e
g

|esnsaouy

8x10° 1x107 1.2x107 1.4x107
Time (years before present)

6x10°

4x10°

Supplementary Figure 7: chimpanzee/orangutan divergence time estimation.
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Supplementary Figure 8: human/orangutan divergence time estimation.
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Supplementary Figure 9: gorilla/orangutan divergence time estimation.
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Supplementary Figure 10: polar(Alaska)/polar(Svalbard) divergence time estimation.
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Supplementary Figure 11: brown(Alaska)/brown(Sweden) divergence time estimation.
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Supplementary Figure 12: polar(Alaska)/brown(Alaska) divergence time estimation
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Supplementary Figure 13: polar(Svalbard)/brown(Sweden) divergence time estimation.
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Supplementary Figure 14: polar(Alaska)/brown(Sweden) divergence time estimation

Q O 8
o 2 & &
500000 T
I |
" I
5 T
[ ]
- 1
400000 |- 2
I \
B 1
. L]
! H
Q

2 300000 |~ !
@ \
- i 1
w - ]
[h} ]
2 I \
£ 200000 |- '
- ]

100000 |-

0 i e . e s J. o - i L .l_ e o e o l - L o L
0 500000

1x10° 1.5x108
Time (years before present)

Supplementary Figure 15: polar(Svalbard)/brown(Alaska) divergence time estimation.
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Supplementary Figure 16: polar(Alaska)/black divergence time estimation.
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Supplementary Figure 17: brown(Alaska)/black) divergence time estimation.



10000

Ancestral Ne

2000

0 1x108 2x108 3x108 4x108
Time (Years Before Present)

Supplementary Figure 18: hPSMC plots from simulated data (Table S3). Here we show simulations
with a pre-divergence effective population size of 1,000. Migration rate is indicated by line colour: 0
migrants per generation (black), 0.001% of the population (blue), 0.01% of the population (purple),
0.1% of the population (red). Divergence time is indicated by line: 100,000 years ago (dotted),
500,000 years ago (solid), 1,000,000 years ago (dashed), 2,000,000 years ago (dash and dot).
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Supplementary Figure 19: hPSMC plots from simulated data (Table S3). Here we show simulations
with a pre-divergence effective population size of 10,000. Migration rate is indicated by line color: 0
migrants per generation (black), 0.001% of the population (blue), 0.01% of the population (purple),



0.1% of the population (red). Divergence time is indicated by line shape: 100,000 years ago (dotted),
500,000 years ago (solid), 1,000,000 years ago (dashed), 2,000,000 years ago (dash and dot).
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Supplementary Figure 20: hPSMC plots from simulated data (Table S3). Here we show simulations
with a pre-divergence effective population size of 20,000. Migration rate is indicated by line color: 0
migrants per generation (black), 0.001% of the population (blue), 0.01% of the population (purple),
0.1% of the population (red). Divergence time is indicated by line shape: 100,000 years ago (dotted),
500,000 years ago (solid), 1,000,000 years ago (dashed), 2,000,000 years ago (dash and dot).
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Supplementary Figure 21: hPSMC plots from simulated data (Table S3). Here we show simulations
with a pre-divergence effective population size of 50,000. Migration rate is indicated by line color: 0



migrants per generation (black), 0.001% of the population (blue), 0.01% of the population (purple),

0.1% of the population (red).

Divergence time is indicated by line shape: 100,000 years ago (dotted),

500,000 years ago (solid), 1,000,000 years ago (dashed), 2,000,000 years ago (dash and dot).

Tables
Supplementary Table 1: ms [1] simulation parameters for simulated data model testing shown in
Fig. 1.
Test Ne Divergence Migrants phased or ms command
(years) per haploidized
Generatio
n
Fig 1A 10000 100000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1211-j0.12 1
Fig 1A 10000 500000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222-ej0.52 1
Fig 1A 10000 1000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222-ej1.02 1
Fig 1A 10000 2000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222-ej2.02 1
Fig 1A 10000 3000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222-¢j3.02 1
Fig 1A 10000 4000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222-ej4.02 1
Fig 1A 10000 5000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222 -¢j5.02 1
Fig 1A 10000 100000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -¢j0.12 1
Fig 1A 10000 500000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -j0.52 1
Fig 1A 10000 1000000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222-j1.02 1
Fig 1A 10000 2000000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -j2.02 1
Fig 1A 10000 3000000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -¢j3.02 1




Fig 1A 10000 4000000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -ej4.0 2 1

Fig 1A 10000 5000000 0 | haploidized | ms 4 20 -t 10000.0 -r 4000.0
10000000.0-1222 -ej5.0 2 1

Fig 1B 1000 1000000 0 | haploidized | ms 4 40 -t 500.0 -r 200.0 5000000 -| 2
22-e10.021

Fig 1B 10000 1000000 0 | haploidized | ms 4 40 -t 5000.0 -r 2000.0 5000000 -I
222-ej1.021

Fig 1B 20000 1000000 0 | haploidized | ms 4 40 -t 10000.0 -r 4000.0 5000000 -
1222-60521

Fig 1B 50000 1000000 0 | haploidized | ms 4 40 -t 25000.0 -r 10000.0 5000000
-1222-6j0221

Fig 1C 10000 1000000 0 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1222 -j1.02 1

Fig 1C 10000 1000000 0.1 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-12110.4-ej1.02 1

Fig 1C 10000 1000000 1 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-12114.0-ej1.021

Fig 1C 10000 1000000 10 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-121140.0-ej1.021

Fig 1C 10000 1000000 100 | phased ms 2 20 -t 10000.0 -r 4000.0
10000000.0-1211400.0-ej1.021

Fig 1C 10000 1000000 1000 | phased ms 2 20 -t 10000.0 -r 4000.0

10000000.0-12 11 4000.0 -j 1.0 2 1




Supplementary Table S2. To correct for the effect of population size on inferring divergence time
using hPSMC, we simulated simple population divergence events with the same pre-divergence
effective population size as that which hPSMC inferred for our data. Then, we compared the hPSMC
result for real data to the simulated data to estimate divergence time. Here, we show the ms [1]
commands used to create these simulated population divergence events.

Divergence | Ne ms command
Time
0 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -122 2 -¢j 0.0 2 1
50,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -1 22 2 -¢j 0.125 2 1
100,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -122 2 -€j 0.252 1
150,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -1 22 2 -¢j 0.375 2 1
200,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000-1222-j0.52 1
250,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -1 2 2 2 -ej 0.625 2 1
300,000 4,000 | ms 4 40 -t 2000.0 -r 800.0 5000000 -122 2 -€j 0.752 1

0 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -122 2 -j 0.0 2 1

50,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -1 2 2 2 -ej 0.0277777777778 2 1

100,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -| 2 2 2 -ej 0.0555555555556 2 1

150,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -1 2 2 2 -ej 0.0833333333333 2 1

200,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000-122 2 -j 0.111111111111 2 1

250,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -1 2 2 2 -ej 0.138888888889 2 1

300,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -l 2 2 2 -ej 0.166666666667 2 1

350,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -1 2 2 2 -ej 0.194444444444 2 1

400,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -I 2 2 2 -ej 0.222222222222 2 1

450,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -122 2 -ej 0.25 2 1

500,000 18,000 | ms 4 40 -t 9000.0 -r 3600.0 5000000 -1 22 2 -ej 0.277777777778 2 1

1,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -€j 0.25 2 1

1,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 0.3125 2 1

1,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-12 2 2 -€j 0.375 2 1




1,750,000

40,000

ms 4 40 -t 20000.0 -r 8000.0 5000000.0 -12 2 2 -ej 0.4375 2 1

2,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-1222 -€j 0.5 2 1
2,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0 -1 2 2 2 -ej 0.5625 2 1
2,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-12 2 2 -ej 0.625 2 1
2,750,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-12 2 2 -ej 0.6875 2 1
3,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej0.75 2 1
3,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 0.8125 2 1
3,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0 -12 2 2 -€j 0.875 2 1
3,750,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0 -1 2 2 2 -ej 0.9375 2 1
4,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-1222-ej1.02 1
4,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-12 2 2 -ej 1.0625 2 1
4,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 1.125 21
4,750,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 1.1875 2 1
5,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej1.25 2 1
5,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 1.31252 1
5,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 1.3752 1
5,750,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-122 2 -ej 1.4375 2 1
6,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000.0-1222-ej1.52 1
6,250,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000 -1 2 2 2 -ej 1.5625 2 1
6,500,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000 -1 22 2 -ej 1.625 2 1
6,750,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000 -122 2 -ej 1.6875 2 1
7,000,000 40,000 | ms 4 40 -t 20000.0 -r 8000.0 5000000 -122 2 -ej1.75 2 1
0 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -122 2 -ej 0.0 2 1
100,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -l 2 2 2 -ej 0.0222222222222 2 1
200,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -l 2 2 2 -ej 0.0444444444444 2 1
300,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -1 2 2 2 -ej 0.0666666666667 2 1
400,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -1 2 2 2 -ej 0.0888888888889 2 1

500,000

45,000

ms 4 40 -t 22500.0 -r 9000.0 5000000 -122 2 -j 0.111111111111 2 1




600,000

45,000

ms 4 40 -t 22500.0 -r 9000.0 5000000 -1 2 2 2 -ej 0.133333333333 2 1

700,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -1 2 2 2 -ej 0.155555555556 2 1
800,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -12 2 2 -ej 077777777778 2 1
900,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000-122 2 -€j0.22 1
1,000,000 45,000 | ms 4 40 -t 22500.0 -r 9000.0 5000000 -I 2 2 2 -ej 0.222222222222 2 1
0 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -1 22 2 -ej 0.00 2 1
100,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -12 2 2 -ej 0.02 2 1
200,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -12 2 2 -ej 0.04 2 1
300,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -122 2 -ej 0.06 2 1
400,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -1 22 2 -ej 0.08 2 1
500,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000-122 2 -j0.12 1
600,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000-122 2 -ej0.12 2 1
700,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -122 2 -ej0.14 2 1
800,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -122 2 -€j 0.16 2 1
900,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000-122 2 -¢j0.18 21
1,000,000 50,000 | ms 4 40 -t 25000.0 -r 10000.0 5000000 -1222 -ej 0.2 2 1
7,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej 0.875 2 1
7,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -1 2 2 2 -ej 0.9375 2 1
8,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej 1.0 2 1
8,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -1 2 2 2 -ej 1.0625 2 1
9,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej1.1252 1
9,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej 1.1875 2 1
10,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej1.25 2 1
10,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej 1.3125 2 1
11,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -122 2 -ej 1.3752 1
11,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -12 2 2 -ej 1.4375 2 1

12,000,000

80,000

ms 4 40 -t 40000.0 -r 16000.0 5000000 -1222-ej1.521




12,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -1 2 2 2 -ej 1.5625 2 1
13,000,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -1 2 2 2 -ej 1.625 2 1
13,500,000 80,000 | ms 4 40 -t 40000.0 -r 16000.0 5000000 -12 2 2 -ej 1.6875 2 1

Supplementary Table S3. Expanding upon the simulations of divergence in Fig. 1 (main text) we
tested different combinations of pre-divergence N, post-divergence migration and initial divergence
time. Here we show the command line inputs for each parameter set.

Time of Initial | Pre- Proportion of the ms command line
Divergence divergence population made up
(Years before | effective of new migrants
present) population each generation
size
100000 1000 0 | ms 440 -t 500.0 -r 200.0 5000000.0 -1 2
2200-ej1.021
100000 1000 1.00E-05 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
220.04-ej1.021
100000 1000 0.0001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
2204-ej1.021
100000 1000 0.001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
2240-ej1.021
100000 10000 0 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
2220.0-€0.121
100000 10000 1.00E-05 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22204-€0121
100000 10000 0.0001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240-€0121
100000 10000 0.001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240.0-6j0.121
100000 20000 0 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12220.0-6j0.0521
100000 20000 1.00E-05 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12220.8-6j0.0521
100000 20000 0.0001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12228.0-6j0.0521
100000 20000 0.001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
122280.0-6j0.0521
100000 50000 0 | ms 440 -t 25000.0 -r 10000.0 5000000.0
-12220.0-6j0.022 1
100000 50000 1.00E-05 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12222.0-60.022 1
100000 50000 0.0001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-122220.0-€0.0221
100000 50000 0.001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-1222200.0-6j0.0221
500000 1000 0 | ms 440 -t500.0 -r 200.0 5000000.0 -1 2
220.0-e5021
500000 1000 1.00E-05 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
220.04-e5021
500000 1000 0.0001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
2204 -e5021
500000 1000 0.001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
224.0-e5021
500000 10000 0 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
2220.0-€0521
500000 10000 1.00E-05 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22204 -€0521




500000 10000 0.0001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -
2224.0-e0521
500000 10000 0.001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240.0-ej0.521
500000 20000 0 | ms 440 -t 10000.0 -r 4000.0 5000000.0 -
12220.0-¢0.2521
500000 20000 1.00E-05 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12220.8-60.2521
500000 20000 0.0001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12228.0-¢0.2521
500000 20000 0.001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
122280.0-6j0.2521
500000 50000 0 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12220.0-¢0.121
500000 50000 1.00E-05 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12222.0-j0.121
500000 50000 0.0001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-122220.0-j0.121
500000 50000 0.001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-1222200.0-j0.121
1000000 1000 0 | ms 440 -t 500.0 -r 200.0 5000000.0 -1 2
220.0-6j10.021
1000000 1000 1.00E-05 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -| 2
220.04-e10.021
1000000 1000 0.0001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -| 2
2204 -6j10.021
1000000 1000 0.001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -I 2
224.0-¢j10.02 1
1000000 10000 0 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -|
22200-e1.021
1000000 10000 1.00E-05 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
222041021
1000000 10000 0.0001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -|
22240-e1.021
1000000 10000 0.001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240.0-ej1.021
1000000 20000 0 | ms 440 -t 10000.0 -r 4000.0 5000000.0 -
12220.0-¢j0521
1000000 20000 1.00E-05 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12220.8-j0.521
1000000 20000 0.0001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12228.0-j0521
1000000 20000 0.001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
122280.0-€j0.521
1000000 50000 0 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12220.0-€j0.221
1000000 50000 1.00E-05 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12222.0-€j0.221
1000000 50000 0.0001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-122220.0-j0.221
1000000 50000 0.001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-1222200.0-¢j0.221
2000000 1000 0 | ms 440 -t500.0 -r 200.0 5000000.0 -1 2
220.0-j20.02 1
2000000 1000 1.00E-05 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -1 2
220.04-€20.021
2000000 1000 0.0001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -1 2

220.4-j20.02 1




2000000 1000 0.001 | ms 4 40 -t 500.0 -r 200.0 5000000.0 -1 2
224.0-6j20.02 1

2000000 10000 0 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -
22200-€2021

2000000 10000 1.00E-05 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -
22204-€2021

2000000 10000 0.0001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240-€2021

2000000 10000 0.001 | ms 4 40 -t 5000.0 -r 2000.0 5000000.0 -I
22240.0-ej2.021

2000000 20000 0 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12220.0-€1.021

2000000 20000 1.00E-05 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
122208-€1.021

2000000 20000 0.0001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
12228.0-61.021

2000000 20000 0.001 | ms 4 40 -t 10000.0 -r 4000.0 5000000.0 -
122280.0-ej1.021

2000000 50000 0 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-12220.0-€0421

2000000 50000 1.00E-05 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-122220-€0421

2000000 50000 0.0001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-122220.0-€j0421

2000000 50000 0.001 | ms 4 40 -t 25000.0 -r 10000.0 5000000.0
-1222200.0-€j0.421
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