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1. Calculation details
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Figure S1. The potential energy surface scan curves of BP1 by scanning the dihedral angle in the
range of 0-360°in increments of 5°at the B3LYP/6-31G(d) level.
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Figure S2. The illustration of diabatic states in bipentacene system as configuration state functions
for singlet fission. SoS1/S1So: local singlet excited states, CA/AC: charge transfer states and TT:
multiexcitonic states, HOMO/LUMO: highest occupied molecular orbital/lowest unoccupied
molecular orbital, A/B: two pentacenes.
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Table S1. Parameter values for evaluating FCWD for singlet fission of BP1 and BPcs.

BP1 (TIPS-Pentacene) BPc (Pentacene)
S1— Sy So — T S1— T S1—So So — T Si —> T,
Ey (cm™) 15553! 6936%° 8617 17178° 6936>* 10243
hw (cm™) 1400 1400 1400 1400 1400 1400
fwhm (cm™) 800 800 800 800 800 800
A(em™)? 589 1273 284 767 1510 250
N 0.421 0.909 0.203 0.548 1.079 0.179
FCWD (eV™") 2.162 0.980

3 Calculated from DFT and TDDFT-TDA at B3LYP/6-31G* level.
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Figure S4. The absorption/emission spectrum (in red/black) of So—T1/S1—T1 with spectroscopy
parameters derived from those of TIPS pentacene to calculate the FCWD value of BP1.
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Figure S5. The absorption/emission spectrum (in red/black) of So—T1/S1—T1 with spectroscopy
parameters derived from those of pentacene to calculate the FCWD value of bipentacene
macrocycles.



2. Results of equilibrium structures
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Figure S6. Electronic couplings (absolute values) of four equilibrium BP1 structures.

Table S2. Electronic Hamiltonian elements of four equilibrium BP1 structures (unit: meV)

SoS1 S1So CA AC TT SoSi S1So CA AC TT
strl strl-1
SoS1 | 3019.16 -4.08 41.80 44.79 0.25 3041.22 -6.37 0.03 0.05 0.00
S1So 3019.46 -44.78 -41.80 0.25 3041.59 -0.05 -0.03 0.00
CA 4674.42 1.38 86.49 4777.24 0.00 0.08
AC 4674.82 -86.49 4777.20 -0.08
TT 2439.00 2344.27
str2 str2-1
SoS1 | 3020.16 -6.69 -44.07 47.31 -0.33 3042.35 -3.68 -0.01 0.02 0.00
S1So 3020.87 -47.31 44.08 0.32 3042.30 -0.02 0.01 0.00
CA 4661.99 -1.55 91.51 4765.23 0.00 0.03
AC 4661.63 91.72 4765.61 0.03
TT 2439.38 2342.78
str3 str3-1
SoS1 | 3020.18 13.61 -42.03 -44.26 -0.24 3042.53 10.34 -0.03 -0.04 0.00
S1So 3020.90 4422 42.02 -0.24 3043.03 0.04 0.03 0.00
CA 4652.25 1.33 86.26 4753.96 0.00 0.09
AC 4652.62 -86.37 4754.44 -0.09
TT 2434.09 2340.49
str4 str4-1
SoS1 | 3019.50 -0.97 -44.10 47.29 0.32 3041.67 1.76 -0.01 0.02 0.00
S1So 3019.68 -47.28 44.10 -0.32 3041.73 -0.02 0.01 0.00
CA 4665.63 -1.53 -91.09 4769.18 0.00 -0.02
AC 4666.10 -91.06 4770.11 -0.02
TT 2439.12 2343.16




Table S3. Electronic Hamiltonian elements for equilibrium BPc structure. (unit: meV)

BPc BPc-1
SoS1 S1So CA AC TT SoSi S1So CA AC TT
SoS1 | 3160.63 142.52 68.25 -82.13 0.00 3212.37 136.18 60.96 -87.01 0.00
S1So 3160.64 82.13 -68.25 0.00 3212.53 87.00 -60.96 0.00
CA 3591.95 1.03 0.02 3658.15 1.28 0.01
AC 3592.03 0.01 3658.15 -0.02
TT 2821.06 2884.67
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Figure S7. Two low-frequency modes of BPc influent the distance between two pentacene units.



3. Decomposition of electronic coupling

The definitions of five diabatic states are shown in Figure S2. Equations 1-8 provide the explicit
expressions of the electronic couplings between these states.

(SoS1|H|CAY = —Fp\ny — Gnanghaha — Inahghghs — Ihahsisls T 29nalsishs (D
(SoS1|H|AC) = Fioin ¥ 291510na0a T igiahghs — Jighahats T Ihpialshs (2)
(S1So|H|CAY = Fi,1, + 2014150505 + Gintghaia — Jianghals T Inalslahia (3)

(S1So|H|AC) = Fughp + Gnghanaha T Inghatats T Gnghahghs — 29hgiaiaha (4)
(SoS1|H|TT) = _\/3_/ZghAlBlBlA + \/3_/ZghAhBhBlA (5)
(S1So|H|TT) = mghBlAlAlB - \/3—/29hBhAhAlB (6)

(CA|H|TT) = 3/2(FhBlA + Ingiahaha T Ghpighghsy T Gnpisipls — ghBhAhAlA) ()

(AC|H|TT) = \/3/2(Fpp1p + Gnatghans + Gnatginin + Inatshshs — Ihahghsls) (8)
Here, hy /g stands for HOMO of A/B molecule, and [, /g stands for LUMO of A/B molecule. The
Fock element (F;;) is given by:

Fij = h;; + Z (29iaja = Giaaj) = hij + 2] =K

aeocc

1 7
hij = j«p;(x) (‘EVZ —Z#)(Dj(x)dx

_ ﬂ <DZ(X1)<D}§(X2)<D]-(X1)<D1(X2)d

T2

Gijkl X1dX;

Here, Z; is the nuclear charge, 7; is the electron-nuclear separation, 7y, is the electron-electron
separation. 2] is the Coulomb term, K is the exchange term, and h;; is one-electron integral.

Generally, the couplings can be expressed as h;; + 2/ — K + g , and the two-electron term (g) is
the sum of two-electron integrals of HOMO/LUMO. For example, the two-electron term is

_ghAhBhAhA - ghAhBhBhB - ghAhBlBlB + zghAlBlBhB for <SOSI|H|CA)

In order to explore the influence of the linker on the couplings, we localize occupied orbitals for
BP1 and BPc to analyze the contribution of the linker to Coulomb and exchange interactions in
the Fock operator term.

Fij = h;j + z (29iaja — Yiaaj) + Z (29ibjb — Givbj)
a€linker bEcore

Where 2 ]}j is the Coulomb term of occupied linker orbitals, and —Kilj is the exchange terms of

occupied linker orbitals. All the data for four equilibrium structures and 10 molecular dynamics
snapshots of BP1 are listed in Table S1-S14, and those of BPc are listed in Table S15-S25.



Table S4. Decomposition of electronic coupling of BP1

at equilibrium structure (strl). (meV)
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Table S5. Energies of five diabatic states of BP1 at equilibrium structure (strl) in eV.

Eg.s, Eg s, Ecp Epc Eqr
BP1 3.02 3.02 4.67 4.67 2.44
BP1-1 3.04 3.04 478 478 2.34




Table S6. Decomposition of electronic coupling of BP1 at equilibrium structure (str2). (meV)
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Table S7. Energies of five diabatic states of BP1 at equilibrium structure (str2). (eV)

Eg.s, Eg s, Ecp Epc Eqr
BP1 3.02 3.02 4.66 4.66 2.44
BP1-1 3.04 3.04 4.77 4.77 2.34




Table S8. Decomposition of electronic coupling of BP1 at equilibrium structure (str3). (meV)\
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Table S9. Energies of five diabatic states of BP1 at equilibrium structure (str3). (eV)

Eg.s, Eg s, Epc Eqr
BP1 3.02 3.02 4.66 2.44
BP1-1 3.04 3.04 4.77 2.34




Table S10. Decomposition of electronic coupling of BP1 at equilibrium structure (str4). (meV)
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Table S11. Energies of five diabatic states of BP1 at equilibrium structure (str4). (eV)

Eg.s, Eg s, Ecp Epc Eqr
BP1 3.02 3.02 4.67 4.67 2.44
BP1-1 3.04 3.04 4.77 4.77 2.34
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Table S12. Decomposition of electronic coupling of BPc at equilibrium structure. (meV)

F
| 4
h 2] 2JY) “K(—KY  tota 9

(SoS:|T|CAY BPc -1832.99 1659.84 (871.80) 73.07 (25.68) -100.08  31.83  -68.25
0-1 BPc-1  -452.83 295.74 (<) 65.88 (-) 9121 3025  -60.96
~ BPc -635.47 512.03 (348.00) 40.87 (-0.31) -82.57 044  -82.13

(SoS: |H|AC) BPc-1 6.87 -131.64 (-) 43.66 (-) -81.11 590  -87.01
~ BPc -635.47 512.03 (348.00) 40.87 (-0.31) -82.57 044  -82.13
(8180 |CA) BPc-1 6.87 -131.64 (-) 43.66 (-) 81.11 590  -87.00
(15| ] AC) BPc 1832.99 -1659.84 (-871.80) 73.07(-25.68)  100.08  -31.83  68.25
120 BPc-1 452.83 -295.74 (-) -65.88 () 9121  -3025  60.96
~ BPc - - - - 0.00 0.00

(SoS: |H|TT) BPc-1 - - - - 0.00 0.00
~ BPc - - - - 0.00 0.00

(818 A|TT) BPc-1 - - - - 0.00 0.00
- BPc 0.63 -0.60 (-0.22) -0.02 (-0.01) 0.01 0.01 0.02
(CA[H|TT) BPc-1 0.29 026 (-) -0.02 (-) 0.01 0.00 0.01
- BPc 0.99 -0.98 (-0.29) 0.00 (-0.01) 0.01 20.02 001
(AC|H|TT) BPc-1 0.22 0.18 (-) -0.03 (-) 0.01 0.01 0.02

Table S13. Energies of five diabatic states of BPc at equilibrium structure. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 3.16 3.16 3.59 3.59 2.82
BPc-1 3.21 3.21 3.66 3.66 2.88
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Table S14. Decomposition of electronic coupling of BPc at 0.5 ns in MD simulation. (meV)
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Table S15. Energies of five diabatic states of BPc at 0.5 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.72 2.91 3.06 3.23 1.57
BPc-1 2.78 2.98 3.13 3.28 1.64
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Table S16. Decomposition of electronic coupling of BPc at 1.0 ns in MD simulation. (meV)

F
| 4
h 2] 2JY) “K(—K)  totat I

(5081 |T|CAY BPc -947.68 1137.62 (219.52) -70.09 (-1.45) 119.85  -2.76  117.09
0-1 BPc-1  -1075.03 1279.86 (-) 77.57 (-) 12726  4.04 131.30
~ BPc 149020  -1341.48 (-528.23)  -57.82(-21.35) 90.9 -7.46 83.44
(SoS1|H|AC) BPc-1 950.67 -785.94 (-) -58.23 (-) 1065  -1438  92.12
~ BPc 149020  -1341.48 (-528.23)  -57.82(-21.35) 90.9 9.23 81.67

(810 |H|CA) BPc-1  950.67 -785.94 (-) -58.23 () 1065  -1531  91.19
(S:50|T]AC) BPc 947.68 -1137.62 (-219.52) 70.09 (1.45) 11985 580  -125.65
120 BPc-1  1075.03 -1279.86 (-) 77.57 () 12726  -13.88  -141.14
~ BPc - - - - -0.30 -0.30
(SoS1A|TT) BPc-1 - - - - 0.21 -0.21
~ BPc - - - - 0.53 0.53

(818 |A|TT) BPc-1 - - - - 0.51 0.51
~ BPc 123442 -1257.02 (-562.69) 19.98 (-0.17) 262 4862 5124
(CAlA|TT) BPc-1 670.90 -699.73 (-) 23.40 (-) 543 5418  -59.61
- BPc 132.25 -118.89 (-379.27) -13.79 (5.32) -0.43 10.02 9.59
(AC|H|TT) BPc-1  -243.17 265.76 (-) -20.08 (-) 251 14.29 16.80

Table S17. Energies of five diabatic states of BPc at 1.0 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr

BPc 2.74 2.70 2.83 2.97 1.43
BPc-1 2.81 2.78 291 3.03 1.52




Table S18. Decomposition of electronic coupling of BPc at 1.5 ns in MD simulation. (meV)
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Table S19. Energies of five diabatic states of BPc at 1.5 ns in MD simulation. (eV)
Es,s, Es s, Eca Exc Ery
BPc 2.72 2.98 3.42 3.38 1.75
BPc-1 2.80 3.06 3.64 3.33 1.83

14



Table 20. Decomposition of electronic coupling of BPc at 2.0 ns in MD simulation. (meV)
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Table S21. Energies of five diabatic states of BPc at 2.0 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.77 2.71 3.21 3.10 1.50
BPc-1 2.84 2.80 3.34 3.13 1.58
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Table S22. Decomposition of electronic coupling of BPc at 2.5 ns in MD simulation. (meV)
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Table S23. Energies of five diabatic states of BPc at 2.5 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.76 2.81 3.60 3.54 1.70
BPc-1 2.86 2.89 3.57 3.77 1.81
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Table S24. Decomposition of electronic coupling of BPc at 3.0 ns in MD simulation. (meV)
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Table S25. Energies of five diabatic states of BPc at 3.0 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.78 2.80 3.37 3.34 1.53
BPc-1 2.86 2.86 3.53 3.32 1.61
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Table S26. Decomposition of electronic coupling of BPc at 3.5 ns in MD simulation. (meV)
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Table S27. Energies of five diabatic states of BPc at 3.5 ns in MD simulation. (eV)
Es,s, Es s, Eca Exc Ery
BPc 2.89 2.99 348 3.47 2.05
BPc-1 2.96 3.05 3.60 3.49 2.13

18



Table S28. Decomposition of electronic coupling of BPc at 4.0 ns in MD simulation. (meV)

F
| 4
h 2] 2JY) “K(—K) tota I

(S05: | 1| CAY BPc 2622.36 2670.31 (893.43) -11.24(0.71) 3670 3498  71.68
0-1 BPc-1  -1992.33 2042.37 () -13.00 (-) 37.05 41.15 7820
- BPc -720.17 540.63 (18.21) 6429 (15.83)  -11525 2093  -94.32
(SoS1|A|AC) BPc-1  -544.92 359.21 (-) 63.88 (-) -121.83 2285  -98.98
- BPc -720.17 540.63 (18.21) 6429 (15.83)  -11525  31.67  -83.58
(S15o||CA) BPc-1  -544.92 359.21 () 63.88 () -121.83 3389  -87.94
(S:So|I]AC) BPc 2622.36 -2670.31 (-893.43) 11.24 (-0.71) 3670 -2549  -62.19
120 BPc-1  1992.33 -2042.37 () 13.00 (-) 3705 -30.83  -67.87
- BPc - - - - 034 -0.34
(SoS1|A|TT) BPc-1 - - - - 033 -033
~ BPc - - - - 038  -0.38
(S1SolH|TT)  pp - - - - 045 045
~ BPc 2018.94 -1984.75 (-1061.38) -17.70 (2.02) 1649  -17.59  -1.11
(CAlA|TT) BPc-1 961.31 920.77 (-) 2321 () 1733 -12.80  4.53
- BPc 1005.52 -970.00 (-405.05) -11.41 (-3.97) 24.11 636 30.46
(AC|H|TT) BPc-1 558.00 51636 (-) -15.52 () 26.12 10.80  36.92

Table S29. Energies of five diabatic states of BPc at 4.0 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.67 2.89 3.26 3.34 1.61
BPc-1 2.74 2.94 3.28 3.45 1.68
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Table S30. Decomposition of electronic coupling of BPc at 4.5 ns in MD simulation. (meV)

F
| 4
h 2] 2JY) “K(-KY  tota I

- BPc 846.92 -1043.01 (17.98) 71.58 (-11.52)  -12452 157  -122.95
(SoS1|H|CA) BPc-1  1196.77 -1409.64 (-) 80.44 (-) 13243 -7.82 -140.25
(S05:|T]AC) BPc 928.84 731.66 (-190.06) -80.32 (-25.95) 11686  -18.12  98.74
0°1 BPc-1 462.43 250.80 (-) -80.74 () 130.90  -22.43  108.47
(:5|A1|CAY BPc 928.84 -731.66 (-190.06) -80.32 (-25.95) 11686  -5.58  111.28
120 BPc-1 462.43 -250.80 (-) -80.74 () 130.90  -10.02  120.87
(15| ] AC) BPc -846.92 1043.01 (-17.98) 7158 (11.52) 124.52 4.57 129.09
120 BPc-1  -1196.77 1409.64 (-) -80.44 () 13243 13.07 14550
- BPc - - - 0.59 0.59
(SosllHlTT> BPc-1 - - - 0.58 0.58
~ BPc - - - 0.03 0.03
(5150|H|TT) BPc-1 - - - - 0.05 0.05
~ BPc -340.00 335.05 (232.34) 2.34(-1.43) 7.29 0.89 -6.40
(CA[H|TT) BPc-1  -132.45 130.67 (-) 5.07 () -6.85 0.62 -6.23
- BPc -391.41 378.10 (178.18) 4.19 (-2.25) 9.12 1.08 -8.04
(AC[H|TT) BPc-1  -344.56 329.00 () 4.16 (-) 1.4 0.79 -10.61

Table S31. Energies of five diabatic states of BPc at 4.5 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.88 3.00 3.18 3.18 2.08
BPc-1 2.94 3.07 3.22 3.27 2.14
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Table S32. Decomposition of electronic coupling of BPc at 5.0 ns in MD simulation. (meV)

F
Vv
h 2] 2JY “K(-KY  totat 9

- BPc 849.94 -958.31 (29.47) 42.13 (-9.61) 6627  -6.63  -72.86
(SoS1|H|CA) BPc-1 1487.79 -1620.94 (-) 60.72 (-) 7243 22056 -92.99
(S05: |I|AC) BPc -844.93 1074.09 (756.43) 98.34(27.66)  130.82 6.14 136.96
0°1 BPc-1 -800.16 105232 () -108.06 (-) 144.1 771 151.81
(:5|A1|CAY BPc -844.93 1074.09 (756.43) 9834 (-27.66)  130.82 8.45 139.27
190 BPc-1 -800.16 1052.32 () -108.06 (-) 144.1 1148 15558
~ BPc -849.94 958.31 (-29.47) 42.13 (9.61) 66.24 9.52 75.75
(8180|A|AC) BPc-1  -1487.79 1620.94 () 60.72 (-) 72.43 22.91 95.34

~ BPc - - - . 0.1 0.1
(8081|H|TT) BPc-1 - - - - -0.07 -0.07
~ BPc - - - . -0.04 -0.04
(5150|H|TT) BPc-1 - - - - 0.15 0.15
- BPc -410.18 415.55 (76.94) -5.97 (2.47) 0.6 25.51 24.91
(CA[H]|TT) BPc-1 -325.30 329.61 () 4.07 (9 0.24 2776 28.00
- BPc 620.76 -611.50 (-281.04) -4.04 (3.59) 522 372 1.51
(AC|H|TT) BPc-1 381.06 -359.59 () -11.70 (9) 9.77 3.17 12.93

Table S33. Energies of five diabatic states of BPc at 5.0 ns in MD simulation. (eV)

Eg.s, Eg s, Ecp Epc Eqr
BPc 2.73 2.70 2.97 2.82 1.32
BPc-1 2.67 2.66 2.95 291 1.36

Table S34. Effective electronic couplings (|Veg|?), time constants (1) of singlet fission in
bipentacene systems. |Vgl|?, is the average effective electronic coupling at 10 molecular dynamics
snapshots. The initial states for |Vyg|% (eV?) and 7¢ (fs) calculation are the linear combination of
two local excited states with the largest transition dipole.

|Veff|%0 (mevz) |Veff|§‘ (meVz) T (ps) Ts (ps) Texp (ps)
BPc 10.41 9.26 10.3 11.5 13.8
BP1 0.21 0.21 228.8 228.8 20.0
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4. Molecular design

3(BPcl) 4(BPc2)
H 4.34A H 3.57A
L 1.92A L 2.53A

14(BPc12) 16

H 3.53A H 3.46A

L 4.03A L 5.94A

T 0.41A T 1.18A
Figure S8
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H 3.38A
L 3.48A
T 0.74A

Figure S8 (continued)
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43(BPc3)
H 3.98A
L 1.21A
T 0.80A

Figure S8 (continued)
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46(BPc13)
H 3.314 H 3.36A

51(BPc5) 52
H 3.43R H 3.494
L 1.54A L 0.84A
T 1.55A T 4.69A

55(BPc6)
H 3.23A H3.27A H 3.39A

59(BPc10) 60
H 3.39A H 3.49A
L 3.87A L 5.034
T 1.10A T 2.97A&

Figure S8 (continued)

25



67(BPcll)
H 3.35A H 3.43A H 3.594&
L 3.64A L 3.64A L 3.47A
T 0.54A T 1.00A T 3.49A

69(BPc14) 70(BPc15) 71(BPc16) 72
H 3424 H 3.40A H 3.44A H 3.384

73(BPc17) 74(BPc18) 75(BPc19) 76

H 3.57A H 3.44A H 3.51A H 3.42A
L 4.65A L 3.85A L 4.91A L 4.77A
T 0.56A T 0.75A T 1.45A T 3.64A

Figure S8 (continued)
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80(BPc7) 81

H 3.42A H4.27A
L 1.63A L 3.54A
T 1.37A T 2.92A

82(BPc9)
H 3.39A
L 3.76A
T 0.71A

Figure S8 (continued)

27



87(BPc8) 88 89

H 3.50A H 3.98A H 3.47A
L 3.88A& L 3.93A L 6.06A
T 0.58A T 0.00A T 0.73A

H 3.454 H 3.82A
L 3.33A L 451A
T 0.64A T 2.43A

Figure S8. The designed bipentacene macrocycles for iSF. In parentheses are the labels of the
corresponding molecules in the main text. According to the regions of Fig. 5b in the main text
where the slipped distance (T/L) is located, use the same colour label.
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Figure S9. Model molecular packing in designed bipentacene macrocycles. H, L and T are the
slipped distances between the centre of mass of the two pentacenes along the vertical, longitudinal
and transverse axes, respectively. (b) Relationship between SF time constant (in ps) and pentacene
slipped distances (H = 3.4 A). Reproduced with permission 29. Copyright 2014, American
Chemical Society. (c) SF time constants of 19 screened bipentacene macrocycles, calculated with
the initial state being the linear combination of two local excited states with the largest transition

dipole.

Table S35. Electronic couplings (l|ﬁ | j) (i #j, meV), energies (l|ﬁ |l) (eV), averaged effective
electron couplings |Vegrl2, (€V?) and SF time constants 7 (fs) of nineteen bipentacene macrocycles.
The initial states for |Veg|2 (€V?) and 7 (f5) calculation are the linear combination of two local

_i7 2
excited states with the largest transition dipole. Variances (eV*) are calculated by s? = LVetr—Vett)

N
0.5 ns 1.0 ns 1.5 ns 2.0 ns 2.5ns 3.0 ns 3.5ns 4.0 ns 4.5 ns 5.0 ns
BPcl
(SoSy|H|CAY 4463 4630 5026  -3575  -39.21 4282 7390  108.82 2042  -3427
(SoS1|H|AC) 44.19 14133 12752  64.88 57.92 89.44  73.07 11084  46.16  58.59
(SiSo|H|CA)  -43.02  -13827 -131.18 -61.76  -59.16  -79.36  -69.53  -106.28  -37.88  -57.01
(S1So|H|AC) 4025  -44.87  -4542  36.41 3898  -47.01  -83.73 -119.05 -2728  31.66
(SoS1|H|TT) -1.20 -0.36 1.24 -1.09 -1.88 -0.80 2.14 1.74 0.14 -1.70
(S1So|H|TT) 0.49 0.05 0.76 1.18 0.02 -0.93 1.35 -1.65 0.18 1.96
(CA|H|TT) -62.74  -11.25 137.10  -69.55 -11820 67.83  114.66  -75.03  -8828  -99.70
(AC|H|TT) -10.04  -112.93 2041  -58.23 0.86 168.87 15581  -134.75 -147.56  -59.30
(SoS1|H|S0S1) 2.79 2.67 2.64 2.72 2.76 2.69 2.52 2.59 2.87 2.64
(S1So|H|S1S0) 283 2.66 2.67 3.00 2.98 2.71 2.81 2.77 2.79 2.85
(CA|H|CA) 3.30 2.87 3.00 327 3.31 3.10 3.20 3.30 3.32 3.19
(AC|H|AC) 331 2.88 2.96 3.39 3.43 3.05 3.23 3.00 3.29 3.15
(TT|H|TT) 1.86 1.37 1.29 1.87 1.82 1.49 1.57 1.52 1.62 1.55
IVertlo 1.82x10 (4.27x10°%)
(variance)
T 587.0
Verrls 2.66x10* (8.66x10%)
(variance) ’ ’
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Tg 401.2
BPc2
(SoS1|H|CA) 31.31 4.64 2078  -1323  41.19 0.48 26.01 34.26 23.18 21.37
(SoS;|H|AC)  158.65 12031  84.97 8534  -5856 15121 16326  96.85 14544  -15.89
(SiSo|H|CA)  -147.34  -99.73  -67.51  -68.19  83.08  -150.91 -156.50 -11534 -157.07  56.46
(SiSolH|AC) 2776 -10.77  -17.77 1090  -4222 221 2925 3447 2110 -23.22
(SoS1|H|TT) -0.30 1.30 -2.68 -0.72 -1.74 -0.73 -1.29 0.79 -1.78  -47.14
(S1So|H|TT) 4.22 -0.77 2.04 0.82 -0.91 -0.26 2.47 -0.39 0.62 -66.26
(CA|H|TT) 321.93 15497 -114.89 -131.87  -433  -112.31 24723 -12527 103.26 3.11
(AC|H|TT) 211.01  75.30 9251  -11.49  -193.18 -83.76  198.08 -147.64 175.07  35.05
(SoS1|H|S0S1) 2.80 291 2.84 2.95 2.92 2.97 2.76 2.77 3.04 3.09
(S1S0|H|S1S0) 2.80 2.79 2.96 2.95 2.96 3.07 2.81 3.15 3.03 3.35
(CA|H|cA) 3.15 3.32 3.35 3.35 3.41 3.54 3.11 3.42 3.47 2.73
(AC|H|AC) 3.12 3.16 3.35 3.40 3.26 3.51 3.12 3.43 3.56 3.02
(TT|H|TT) 1.55 1.57 1.80 1.89 1.86 2.20 1.45 1.92 2.12 4.72
'Ve.ffl%" 9.89x10 (1.60x10-5)
(variance)
T 108.1
[Vege§ 1.25%107 (3.01x10°%)
(variance) ’ ’
g 85.7
BPc3
(SoS;|H|CAY 27396 23844 24426  207.77 231.10  222.63 19412 23742  251.79  153.89
(SoS1|H|AC)  306.66  203.11  200.11 274.16 25134  288.58  238.55  280.20  202.87  92.51
(SiSo|H|CA)  -30525 -202.18 -19625 -262.03 -258.13 -272.92 -249.80 -257.51 -203.92  -98.18
(S1So|H|AC) ~ -283.10 -244.50 -245.61 -216.73 -222.23 -236.47 -193.82 -265.90 -248.56 -141.65
(SoS1|H|TT) -0.46 -0.61 -3.39 -0.24 1.30 0.98 1.80 -5.62 -1.25 2.64
(S1So|H|TT) 0.19 0.72 1.77 -1.67  -0.70  -0.85 0.16 3.39 3.33 274
(CA|H|TT) 33.41 -1.38 3271 -83.10  -28.08 6870  -75.97  65.95 94.08  -96.22
(AC|H|TT) -55.05  -35.42 3492 86.73 43.43 1334 -39.05  60.84  -92.17 7.81
(SoS1|H|S0S1) 2.93 2.78 2.80 3.13 2.89 2.94 2.83 271 2.88 3.02
(S1So|H|S1S0) 2.99 3.01 2.75 2.86 2.84 2.82 2.85 3.13 2.97 2.97
(CA|H|cA) 2.89 2.84 2.74 2.92 2.78 2.78 2.78 2.92 2.81 2.72
(AC|H|AC) 3.10 2.88 2.68 2.92 2.80 2.73 2.73 2.79 2.88 2.92
(TT|H|TT) 1.82 1.66 1.39 1.93 1.52 1.45 1.58 1.79 1.91 1.85
'Ve.ffﬁ" 1.14x1073 (3.14x10°6)
(variance)
T 94.1
Verrls 1.19x107 (2.50x10°°)
(variance) ’ ’
Tg 89.7
BPc4
(SoS1|H|CA) 50.06 0.22 5.84 2434 96.78 -7.82 62.11 33.07 3149  73.12
(SoS;|H|AC)  -19.08  -37.33  -19.49 -167.76  38.11 4099 13155  79.42 71.98 57.28
(S1So|H|CA) -3.53 31.62 2480 15731  -46.75 2852  -133.51  -78.86  -64.20  -54.68
(S1So|H|AC)  -38.37 6.36 2634 3079 -99.04 3.20 7742 3259 2758 -75.50
(SoS1|H|TT) -5.10 -3.70 -0.57 2.01 2.96 -0.58 -1.18 0.27 1.12 2.07
(S1So|H|TT) 0.25 0.08 1.21 -0.45 -0.34 0.24 1.24 -1.05 1.29 -3.27
(CA|H|TT) -103.67  -532  111.86  57.93 645  -68.10 285  -180.13  133.53  -77.26
(AC|H|TT) 186.63  89.98  -170.28 -97.40 -13891 -176.58  78.02  -21127 12644  -41.28
(SoS1|H|S0S1) 2.75 2.92 2.89 2.90 2.78 2.95 2.83 2.72 2.97 271
(S1So|H|S1S0) 3.04 2.97 2.89 3.03 3.00 3.01 2.92 2.71 3.05 2.99
(CA|H|cA) 2.90 2.96 3.01 3.12 2.96 3.33 2.98 2.75 3.17 2.97
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(AC|H|AC) 2.80 3.12 2.98 3.14 291 3.23 2.92 2.61 3.18 2.94
(TT|H|TT) 1.73 1.89 1.70 1.94 1.63 2.04 1.76 1.15 2.18 1.59
'Ve_ffl%o 2.17x10* (6.76x10°)
(variance)
T 493.7
'V?ff|§ 2.60x10 (1.65%107)
(variance)
g 410.9
BPc5
(SoS1|H|CA)  -130.74 9143  -58.16  20.19 5.06 2725 3426 2370 -99.64  -20.29
(SoS;|H|AC) 28722 26274 14226 4747  310.18 4940 25796 246.04 28583  303.12
(S1So|H|CA)  -296.38 -266.99 -12527  -58.13 29510 -2548  -253.63 -246.11 -287.16 -305.06
(SiSo|H|AC)  136.03  77.33 78.62 11.42 -5.90 -9.04 21.51 30.80 99.82 12.73
(SoS1|H|TT) 2.90 0.95 -1.38 6.50 -2.00 -6.58 -3.85 2.63 2.19 -4.29
(S1So|H|TT) 237 2.57 1.00 -4.65 3.07 10.24 2.87 -3.60 -4.51 5.04
(CA|H|TT) 188.63 -243.23  -60.17  -18.77  11.63  -3458 -197.56 168.38  181.63 -141.44
(AC|H|TT) 202.63 -268.70 -90.85  31.67  -327.26 -113.69 -117.97 22856  248.66 -196.05
(SoS1|H|S0S1) 2.87 2.88 2.75 3.20 3.08 3.09 2.97 2.94 2.77 2.89
(S1So|H|S1S0) 3.26 3.29 3.16 3.04 2.96 3.26 3.11 3.29 3.11 3.30
(CA|H|CA) 3.20 3.20 2.97 3.10 2.85 3.26 3.22 3.14 3.00 3.15
(AC|H|AC) 3.19 3.20 3.16 3.20 3.21 3.21 3.06 3.31 2.99 3.04
(TT|H|TT) 2.11 2.14 1.66 231 1.91 2.56 2.25 2.22 1.73 2.14
'Ve.ffl%" 5.08x1073 (6.01x10%)
(variance)
T 21.0
Verrl$ 4.23x10°3 (1.25x10%)
(variance) ’ ’
g 252
BPc6
(SoS1|H|CA) 22610 2059 4470  -17.38 4376  -12424 -4992  50.90 -0.97 -99.05
(SoS1|H|AC) 29650  -4629  260.57 29625 181.15 33639 23291 391.29  300.17  285.66
(SiSo|H|CA) 29322 27.84 27391 -309.79 -194.51 -327.10 -222.88 -393.64 -290.16 -300.90
(S1So|H|AC) 27.50 4239  -4554 2039  -39.33  119.12 6229  -43.65 9.95 99.20
(SoS1|H|TT) -4.83 -2.62 -1.33 -1.41 0.97 -6.12 -2.97 -7.65 2.20 2.42
(S1So|H|TT) 4.42 278 3.91 0.15 -2.06 3.36 421 3.48 -6.47 -4.20
(CA|H|TT) 220533 -51.05  -154.19 -291.72  89.79  -254.82 -110.75 -354.62 121.76  202.63
(AC|H|TT) -199.52  17.60 22471  5.65 184.15  -276.63 -131.56 -259.19  321.45 195.36
(SoS1|H|S0S1) 272 2.68 2.73 271 2.74 2.74 2.73 2.89 2.65 2.82
(S1So|H|S1S0) 2.81 291 2.93 2.80 2.90 2.67 271 2.84 2.72 2.75
(CA|H|cA) 2.63 2.80 2.76 2.63 2.84 2.54 2.63 2.80 2.40 2.78
(AC|H|AC) 2.70 2.68 2.84 2.59 2.92 2.50 2.56 2.62 2.55 2.61
(TT|H|TT) 1.15 1.11 1.16 0.77 1.13 0.70 0.98 1.48 0.70 0.91
'Ve.ffﬁ" 9.24x1073 (3.25%10%)
(variance)
T 11.6
Verrls 1.38x10 (7.39x10%)
(variance) ’ ’
Tg 7.8
BPc7
(SoS1|H|CA) 71.11 66.04  125.67 -9457 21087  72.04 11227 12593  36.17  109.35
(SoS;|H|ACY 33729 27115  79.86 26695 -257.59 -172.83 -180.15 -252.93 403.76  60.17
(S1So|H|CAY  -353.16 -257.18  -71.71  -262.67 243.19 185.63 19943 25457 -374.66 -56.48
(SiSo|H|AC)  -72.68 4277  -127.35 11232 21581  -83.33  -132.51 -119.65 -4433  -104.19
(SoS1|H|TT) 0.51 1.57 0.72 -7.56 2.38 -4.47 5.40 7.24 0.91 0.92
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(S1SolH|TT)  -584 580  -0.77 3.88 -1.26 1.62 -3.51 422 291 -1.31
(CA|H|TT) 7128 12253 482 33146 -311.92 11682 -221.59 -237.57 25037  46.09
(AC|H|TT) 27090  -65.95  -27.48  -250.16 -268.38 216.07 -77.48 -118.01 21237 -107.31
(SoS1|H|S0S1) 2.70 2.93 2.95 2.79 3.00 2.89 3.00 3.05 2.98 2.83
(S1So|H|S1S0) 295 2.90 3.03 2.80 3.01 3.03 3.02 2.85 3.11 2.88
(CA|H|cA) 2.79 2.78 3.30 2.73 3.20 3.08 3.31 3.08 3.22 3.03
(AC|H|AC) 2.95 291 3.10 2.81 3.25 2.98 3.10 2.96 3.19 3.10
(TT|H|TT) 1.63 1.74 2.09 1.38 2.07 1.88 2.11 1.80 2.32 1.71
(Vlz‘f;?if;fge) 5.79x1073 (1.20x10%)
T 18.4
Veels 8.22x107 (2.28x10%)
(variance) ’ ’
Tg 13.0
BPc8
(SoS1|H|CA) 29942 29039  339.61  381.02 176 30092 160.56 33638  267.92 247.35
(SoS1|H|AC)  227.82  -28.79 29280  296.07 269.56  349.73 37724  -70.12  376.07  344.07
(S1So|H|CAY  -230.95 4522 -310.01 -29631 -312.63 -309.86 -344.60  79.41  -403.15 -346.57
(S1So|H|AC) ~ -289.72  -300.87 -324.84 -383.52  -0.67  -280.22 -161.97 -340.37 -261.98 -228.46
(SoS1|H|TT) -2.89 3.96 1.88 1.16 2.79 -0.68 -0.22 3.88 -7.15 8.82
(S1So|H|TT) 0.92 -2.39 1.29 3.51 0.05 -7.64 1.31 1.79 9.76 -0.07
(CA|H|TT) 7723 -130.80  68.73  -15.60  -27.58  90.95 -0.07  -11339 996  -13.52
(AC|H|TT) 101.96  -1.01  -9546  -10.06 108.67 -43.00  37.82 2493 3137 192,52
(SoS1|H|SoS:) 274 2.93 2.80 2.75 2.78 2.88 2.96 2.88 2.81 2.66
(S1So0|H|S1S0) 3.13 2.96 2.83 2.76 3.03 2.96 2.90 2.94 3.02 2.67
(CA|H|cA) 3.04 3.15 2.89 2.87 3.03 3.09 3.10 3.06 2.96 2.61
(AC|H|AC) 3.12 3.10 2.85 2.91 2.89 3.03 3.13 3.11 2.94 2.78
(TT|H|TT) 2.03 2.02 1.70 1.77 1.83 2.09 2.09 1.91 1.89 1.27
(Ja‘ﬁiféfge) 1.03%1073 (2.68x10)
T 103.8
Verrls 1.23x10% (3.50x10°)
(variance) ’ ’
g 86.8
BPc9
(SoSy|H|CAY  346.89 18298  366.98  318.94 23588  36.89  309.97 33425 284.11 28821
(SoS1|H|AC) 21258 7874 3232 8337  -178.20 -263.29  43.52 11.64  -118.03  145.60
(SiSo|H|CA) 23427 -81.33  57.04  -79.56 15880  261.02 -31.79 1881 14826 -144.09
(S1So|H|AC)  -344.41 -180.04 -383.74 -329.88 -246.28  -46.54  -320.10 -332.49 -255.00 -312.33
(SoS1|H|TT) 473 -0.19 0.67 -0.66 -1.23 0.73 -6.62 -2.20 -1.79 1.15
(S1So|H|TT) -3.62 -1.81 -2.60 3.14 0.31 -6.10 -5.04 -0.05 3.66 2.05
(CA|H|TT) 1554 -33.07 -108.04  50.59 38.07  -53.06 13343  -562  162.87 -84.11
(AC|H|TT) 2.25 3122 6.44  -16472 6074  -125.12 -103.60 140.59  84.56  32.19
(SoS1|H|S0S1) 2.80 2.68 2.76 2.79 2.69 2.62 2.78 2.70 2.66 2.86
(S1So|H|S1S0) 249 2.94 2.83 2.75 2.78 2.63 2.98 2.85 3.01 2.85
(CA|H|cA) 2.83 3.08 2.89 2.99 2.93 2.93 3.07 2.99 2.91 2.98
(AC|H|AC) 2.60 3.11 2.81 2.73 2.93 2.95 3.19 2.82 2.98 3.10
(TT|H|TT) 1.09 1.35 121 1.03 1.13 1.09 1.32 1.16 1.38 1.58
(Vla‘l/reif;fc‘)e) 7.08x10 (9.54x107)
T 150.9
Verrls 5.49x10*(2.35%107)
(variance) ’ ’
5 194.8
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BPc10

(SoS1|H|CA) 29.33 66.97  -61.75  -5339  -8549  -12.81  99.63 50.18 36.15  -11.32
(SoS;|H|AC) 14642  -85.09 -195.06 -119.10 15848 -157.34  75.07 -199.74 -101.86 -75.22
(SiSo|H|CA)  -133.59  88.82 18544 12471 -143.80 11695  -82.39  212.57 10099  67.74
(SiSo|H|AC) 2146  -60.88  37.24 76.98 75.24 256 -116.44 7584  -7695  -6.48
(SoS1|H|TT) 5.93 -1.40 2.49 2.98 -6.56 0.84 0.82 -6.19 4.94 2.58
(S1So|H|TT) -0.55 1.15 -2.46 -3.20 5.55 1.15 0.61 1.27 -1.52 242
(CA|H|TT) 62.05 76.12 25.56 90.64  -157.45 -82.17  16.06 7233 -178.73  10.00
(AC|H|TT) 20.70 83.59 586 <6279 -140.78  -4.14 0.54 54.61 50.69  -37.56
(SoS1|H|S0S1) 2.79 3.03 2.87 2.85 2.59 2.97 2.93 2.84 2.85 2.94
(S1So|H|S1S0) 3.15 2.76 3.16 2.79 2.84 2.63 2.78 3.26 2.95 2.95
(CA|H|CA) 3.05 3.04 3.13 2.93 2.88 3.07 3.11 3.15 3.23 3.24
(AC|H|AC) 3.22 3.17 2.97 2.78 2.80 3.11 3.09 3.29 2.96 3.10
(TT|H|TT) 2.10 1.79 2.05 1.68 1.45 1.57 1.66 231 2.07 2.20
'Ve.ffli‘) 1.71x10* (9.77x10°%)
(variance)
T 624.9
Verrls 3.98x105 (1.42x10°%)
(variance) ’ ’
g 2688.2
BPcl1
(SoS1|H|CA) 34.22 5595  153.53  117.55  84.45 20.15  -71.14  157.04  79.03 52.88
(SoS1|H|AC)  -44.03 2731 -224.02  -237.38  -181.42  190.67  -33.91  -122.01 -161.68 -124.71
(S1So|H|CA) 36.08 21.95 21496 24811 177.05 -17039  5.48 144.67  181.92  144.79
(S1So|H|AC) ~ -48.68  -54.46  -131.03 -110.99  -75.37 9.22 48.54  -149.83  -80.47  -30.69
(SoS1|H|TT) 0.13 -1.04 1.33 0.49 -1.36 8.84 241 -1.84 0.38 -1.47
(S1So|H|TT) -2.20 3.67 2.14 1.41 2.82 -3.21 5.43 3.25 -1.49 3.26
(CA|H|TT) -22.91 1488  -121.59 13197 7159  166.08 -6533  148.73 -71.80  -18.79
(AC|H|TT) 15.61 22,53 -22044  144.61 7745 3550  -49.93 17496 -166.81 119.13
(SoS1|H|S0S1) 2.87 2.82 2.92 2.95 3.11 2.98 2.89 291 2.75 2.84
(S1S0|H|S1S0) 2.87 2.80 3.03 3.00 2.88 2.94 291 2.99 2.77 2.88
(CA|H|cA) 3.11 2.92 3.20 3.26 3.21 3.10 3.02 3.17 2.92 2.91
(AC|H|AC) 3.03 2.94 3.15 2.99 3.06 3.02 3.03 3.17 2.90 3.06
(TT|H|TT) 1.75 1.57 2.00 1.98 2.02 1.92 1.94 1.99 1.26 1.71
Verrlo 3.33x10% (2.66x107)
(variance)
T 320.9
Vel 4.07x10 (2.46x107)
(variance) ’ ’
g 262.9
BPcl12
(SoSy|H|CAY 32048 14498 33149  283.57 350.94 28373  120.80 292.14  364.64  213.92
(SoS;|H|AC) ~ 219.00 36630 270.06 17541 17626 27420 233.01 27146 28281  302.36
(SiSo|H|CA)  -209.51 -357.12 -289.71 -137.60 -191.98 -272.28 -260.42 -301.57 -229.86 -312.05
(SiSo|H|AC)  -316.11 -141.81 -333.90 -283.45 -371.18 -297.63 -136.70 -325.39 -323.84 -193.24
(SoS1|H|TT) 3.10 -1.12 -0.53 2.76 1.17 -1.51 3.54 1.83 4.82 1.74
(S1So|H|TT) -0.29 -2.63 2.08 7.33 1.87 4.83 -1.26 0.02 3.01 1.41
(CA|H|TT) -62.98  54.40 17.72 1745 29695 7320  -6.67 20.30 17.37 40.19
(AC|H|TT) 23218 -85.80  -48.11  -44.65 5423  120.66  43.95  -12508 51.68  -75.06
(SoS1|H|S0S1) 2.94 278 2.81 3.06 2.88 2.92 2.93 2.71 2.88 2.90
(S1So|H|S1S0) 2.97 3.03 2.90 2.93 2.80 2.98 2.89 3.02 2.83 2.90
(CA|H|CA) 3.00 3.00 2.92 3.19 2.87 3.20 3.19 2.86 2.87 3.04
(AC|H|AC) 3.16 3.03 2.91 3.17 3.03 3.05 2.98 3.14 3.11 2.99
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(TT|H|TT) 2.04 1.97 1.67 2.20 1.72 2.10 1.97 1.91 1.96 1.86
'Ve.ffli‘) 9.14x10 (1.11x10-6)
(variance)
T 116.9
'V?ff|§ 1.08%x1073 (1.31x10°6)
(variance)
g 99.4
BPc13
(SoS1|H|CA) 42243 24095 347.12 -351.85  -80.78 421  -163.07 -345.87 12685 271.88
(SoS1|H|AC)  367.84 -378.75 38822 -454.40 -283.76 -94.90  -306.14 -295.13  72.18  260.91
(S1So|H|CAY 36735 37773  -377.41 47534  262.13  88.80 32433  280.60 -7823  -266.75
(S1So|H|AC) 42475 25013  -336.08 34678 8290  -13.29 17046  320.60 -134.43 -249.32
(SoS1|H|TT) -0.12 -4.04 2.84 -4.53 4.41 -6.47 -0.02 0.70 6.29 -1.57
(S1So|H|TT) 0.88 -3.04 5.98 -7.87 -2.68 4.11 -7.23 -0.71 -4.30 8.49
(CA|H|TT) 132.66 -107.90 -386.23 -143.03  9.74 3160 27723 -110.89 -343.88  -67.61
(AC|H|TT) 24836 8643  264.66 11687 -149.18  91.71 29247 8136  263.53  223.10
(SoS1|H|S0S1) 2.79 2.95 2.95 2.87 3.06 2.91 3.10 2.89 2.78 2.85
(S1So0|H|S1S0) 3.04 2.84 2.97 2.89 2.96 2.92 2.93 2.73 2.92 3.04
(CA|H|cA) 2.66 2.77 2.76 2.74 2.84 274 2.90 2.88 2.64 2.59
(AC|H|AC) 2.57 2.74 2.79 2.66 2.92 274 2.85 2.65 2.67 2.88
(TT|H|TT) 1.91 1.78 2.04 1.55 2.04 1.81 2.13 1.56 1.80 1.85
Verelo 1.68x102 (1.27x103)
(variance)
T 6.4
Verrls 6.40x107 (7.90x10)
(variance) ’ ’
g 16.7
BPcl14
(SoS;|H|CAY  -9239  -80.45  22.75 20698 -227.74 -154.33 -11221 -141.53 -109.48 -117.63
(SoS1|H|AC) 26533  206.66 442.11 13881  121.12 27428 32452 221.82 16846  272.70
(SiSo|H|CA)  -254.84 -213.66 -446.17 -131.51 -110.13 -281.35 -298.06 -234.42 -186.38 -273.81
(S1So|H|AC) 99.61 6126  -3724 21399 25062 158.78 136.46 11198  108.70  129.00
(SoS1|H|TT) -6.33 3.19 1.27 -1.36 -2.93 1.49 271 3.08 3.64 -1.11
(S1So|H|TT) 2.12 -1.93 1.72 1.09 1.86 -5.70 3.52 -6.05 -3.93 3.18
(CA|H|TT) -145.11  147.04 5529  -196.68 -158.01  0.23 99.53 5538 13645  66.62
(AC|H|TT) 98.17  -87.94  -4435 7540  -82.67 7891  -105.85 103.79  -73.07  -85.01
(SoS1|H|S0S1) 291 2.80 3.13 2.85 2.90 3.14 3.46 2.93 2.80 3.18
(S1So|H|S1S0) 3.11 3.37 2.94 3.03 3.21 3.04 2.79 3.07 3.16 2.89
(CA|H|CA) 3.04 3.15 3.03 2.88 3.10 3.05 3.18 2.97 3.11 3.02
(AC|H|AC) 2.98 3.16 3.00 2.86 3.00 3.22 3.15 3.21 3.01 2.97
(TT|H|TT) 1.93 2.18 2.19 1.83 2.11 224 225 2.00 1.95 2.02
Verr lfo 4.88x107 (2.30x107%)
(variance)
T 21.9
Verrls 8.12x10 (5.90x107)
(variance) ’ ’
g 131.7
BPc15
(SoS1|H|CA)  -306.69  -16.71  -242.55 -248.95  -20.79  -292.27 -295.87 190.66 -211.29  -299.92
(SoS1|H|AC)  -100.74 35043  80.76 97.68  333.41 574 -365.07  415.09 15952 109.35
(S1So|H|CAY  154.67 -362.53  -64.11 -120.58 -341.28  -26.66 34332 -377.04 -148.15  -74.07
(S1So|H|AC) 33022 -6.96  243.63 21883 2193  279.92 247.94 -15493 20527  267.51
(SoS1|H|TT) 1.97 1.40 -7.39 -0.14 0.33 -0.72 -0.90 8.32 3.22 -3.68
(S1So|H|TT) 1.66 -6.08 6.09 6.18 0.84 1.77 -5.47 5.56 1.94 4.65
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(CA|H|TT)

149.64

2514 3694 11672 -79.18  -11.47 7742 9758  -9542  -88.22
(AC|H|TT) -103.88  -47.82  -206.97 24443 4694  -90.19 8498 3527  -22.88  -129.23
(SoS1|H|SeS1)  2.94 2.85 3.00 3.09 3.00 3.12 3.06 3.15 2.94 2.84
(S1So0|H|S1S0) 3.25 3.17 3.28 3.27 3.57 3.02 2.69 2.72 3.21 3.30
(CA|H|CA) 3.13 3.05 3.13 3.20 3.49 3.14 2.85 3.01 3.10 3.16
(AC|H|AC) 3.09 3.08 3.04 3.26 3.35 3.14 2.93 3.08 3.16 3.08
(TT|H|TT) 2.26 2.06 2.20 2.53 2.84 2.04 1.72 2.00 227 2.18
2
(\!a‘./;if;l:coe) 6.29x10 (1.24x10)
T 17.0
2
(Vgﬁze) 8.11x10* (4.91x107)
s 131.8
BPcl6
(SoS1|H|CA)  -33.80  -9.73 36.92 12519  -109.43  93.55 83.04 -1.67 91.15  -83.23
(SoS1|H|AC)  259.73 27679 25154  -492  317.10 7275  283.81 26831 21489  156.71
(SiSo|H|CA) 25937 27438 -231.70 1297  -334.98  -53.25 -258.89 -256.59 -175.75 -122.67
(S1So|H|AC) 39.86 -0.74 6.11  -106.59 12433  -102.30 -54.48  -2.04  -81.17  53.19
(SoS1|H|TT) 2.75 -1.86 1.28 2.70 5.01 7.67 2.93 0.00 -4.96 332
(S1So|H|TT) -1.74 1.86 -4.84 -4.87 -5.84 1.85 1.79 0.87 -3.61 4.52
(CA|H|TT) -107.02  -206.97 -188.64 4371  -291.99  -30.47 13194  109.85 -121.11  -60.59
(AC|H|TT) 23054 -8543  -51.04 -152.11 -307.81 2069  120.83  208.63 -61.16 -156.47
(SoS1|H|SoSy) 281 3.00 2.80 2.65 2.82 2.82 2.85 2.85 3.04 2.87
(S1So|H|S1S0) 285 2.88 2.77 2.80 2.93 2.89 2.83 2.89 2.92 2.95
(CA|H|cA) 3.04 3.01 3.04 2.82 3.08 2.84 3.04 2.86 2.97 3.05
(AC|H|AC) 2.96 3.13 2.96 2.87 3.04 2.98 291 3.07 3.36 2.99
(TT|H|TT) 1.60 1.76 1.59 1.37 1.83 1.73 1.73 1.63 2.12 1.76
2
(Vllfifillcﬂe) 2.71x1073 (7.77x10°)
T 39.5
|Veff|§' -3 -5
(variance) 4.31x1073 (1.50x10°5)
Tg 24.8
BPcl17
(SoS1|H|CA) 41419 38176 29893 21223 38456  253.79  290.38  217.95 318.84  254.58
(SoS;|H|AC) ~ 201.40 29690 28519  290.12  231.95 358.05 285.85 32613 29439  290.65
(S1So|H|CA) 20834 -320.34 -320.45 -322.99 -222.76 -334.94 -260.73 -32824 -324.69 -278.03
(S1So|H|AC) 42929  -402.03 -331.70 -238.07 -345.05 -229.11 -308.80 -210.45 -353.08 -247.93
(SoS1|H|TT) 1.75 -4.38 2.31 -0.46 0.04 -2.01 4.51 -0.24 2.60 -7.46
(S1So|H|TT) -0.76 -2.26 0.81 1.56 -0.28 4.26 -4.08 6.46 0.47 -1.14
(CA|H|TT) -87.97 4.26 9754 2711 65.13 69.98  -72.66  -61.67 1.37 -63.74
(AC|H|TT) 37.18  -100.02  44.91 20.75  -70.65  -111.77 1837  -15.60 5226  -12.49
(SoS1|H[SeS1)  2.77 2.72 2.77 2.86 2.90 2.94 2.80 2.73 3.00 2.89
(S1So0|H|S1S0) 3.07 2.79 2.92 2.94 2.85 2.85 2.91 2.83 3.07 2.80
(CA|H|cA) 3.05 2.92 2.90 2.99 2.97 2.96 2.86 2.82 3.20 3.00
(AC|H|AC) 3.16 2.84 3.11 3.02 3.08 2.93 3.02 2.93 3.19 291
(TT|H|TT) 2.12 1.91 1.86 1.88 1.88 1.93 1.87 1.65 2.46 1.71
2
(Ja‘freif;lllge) 1.13x10° (1.50x10°6)
T 94.8
2
(ngéﬂie) 1.47x107 (1.70x10°6)
g 73.0
BPcl18
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(SoS1|H|CA)

32035 24248 31557  268.59 24587 24433  254.14  205.61  320.06  358.65
(SoS1|H|AC)  264.98 23193 7851 37732 5899  -153.05  -5.81 -83.81 -5.34 54.94
(S1So|H|CA)  -281.14 -263.94 8542  -403.54 -67.69  179.17  36.04 7997 3149  -82.35
(S1So|H|AC) ~ -330.43  -267.18 -276.76 -252.89 -254.58 -253.94 -25449 -198.03 -322.15 -378.85
(SoS1|H|TT) -6.39 2.76 3.97 -6.92 1.24 0.62 221 4.48 7.42 2.26
(S1So|H|TT) -6.87 9.72 -5.98 2.92 0.51 -0.64 -4.81 -0.32 1.04 5.35

(CA|H|TT) 84.51 -19.68  -66.18  -92.79  -32.52  -39.93 1679  -112.94  -59.81 83.70

(AC|H|TT) -97.04 4525 2139 4373 -5332 22,11 -69.93  -70.91 3139 134.45
(SoS1|H|S0S1) 2.87 2.85 2.82 3.48 2.87 2.85 2.91 2.89 2.71 2.78
(S1So0|H|S1S0) 331 3.24 321 2.87 3.15 321 3.32 3.29 3.12 3.27

(CA|H|cA) 3.24 3.32 3.17 3.33 3.33 3.58 3.48 3.41 3.17 3.25

(AC|H|AC) 3.22 3.19 3.20 3.37 3.28 3.36 3.41 3.55 3.14 3.24

(TT|H|TT) 243 235 2.09 2.83 1.97 2.11 2.42 2.28 1.95 2.15

Verelo 1.34x107 (7.45%10°%)
(variance)
T 80.0
'V?fflé 1.02x1073 (1.68x10°9)
(variance)
g 105.2
BPc19

(SoS1|H|CA) 95.07 -4.26 19.46 3.47 85.66 60.62 1.18 15.07  -125.65 -74.85
(SoS1|H|AC) 9.08 97.40 78.64  -41.06 14053  199.62 178.25 107.04 9578  125.70
(S1So|H|CA) -1027  -138.79  -80.29  44.13  -148.65 -162.36 -184.72 -123.12 -119.71 -130.65
(SiSo|H|AC)  -111.76 1813 -23.09 7.30 -60.15  -53.37 3.83 20.66 12029 79.24
(SoS1|H|TT) 2.06 -3.43 -0.58 -3.08 2.38 5.02 -1.03 -2.74 3.36 4.29
(S1So|H|TT) -2.65 4.16 2.22 2.10 -8.77 -4.27 1.11 2.37 -4.41 -5.36
(CA|H|TT) -14.60  -127.47 1894  -1725 109.62  165.57 -129.68 -4499 14020  96.90
(AC|H|TT) -65.15  -12128 -117.08  5.96 12.15 2562 9991  -42.86 20451  137.17

(SoS1|H|S0S1) 3.10 2.97 291 3.00 2.81 3.06 2.80 3.09 2.90 2.81

(S1So|H|S1S0) 291 3.03 3.34 321 3.19 3.15 3.29 3.26 2.98 3.27
(CA|H|CA) 3.37 3.37 3.45 3.56 3.26 3.31 3.39 3.57 3.49 3.45
(AC|H|AC) 3.42 3.39 3.72 3.59 3.39 3.37 3.43 3.51 3.15 3.35
(TT|H|TT) 2.22 2.11 2.32 247 2.20 2.22 2.12 2.43 1.89 2.24

'Ve.ffl%" 2.24x10 (1.41x107)
(variance)
T 4763
Verrls 2.25x10* (8.42x10%)
(variance) ’ ’
g 4747
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