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Appendix 1 : Calculated and experimental distances in Mg-porphin, Mg-chlorin and the clhorophylls. The PM3 CI method was used for full geometry optimisation.

distance (a
Mg-porphin
Mg-chlorin
Chl a
Chl b
Chl c1
Chl c2
Chl c3
Chl d
exp.

1-2
1.4547
1.4649
1.4734
1.4696
1.4637
1.4707
1.4718
1.4742
1.451

2-3
1.3597
1.3554
1.3718
1.3730
1.3774
1.3751
1.3746
1.3710
1.346

3-4
1.4646
1.4674
1.4776
1.4776
1.4728
1.4758
1.4766
1.4713
1.476

4-5
1.4170
1.3667
1.3551
1.3554
1.3642
1.3630
1.3591
1.3591
1.369

5-6
1.3619
1.4059
1.4330
1.4357
1.4269
1.4261
1.4327
1.4280
1.418

6-7
1.4745
1.4362
1.4524
1.4539
1.4561
1.4512
1.4493
1.4506
1.464

7-8
1.3576
1.3844
1.3797
1.3879
1.3802
1.3838
1.3943
1.3811
1.361

8-9
1.4745
1.4362
1.4521
1.4436
1.4515
1.4518
1.4428
1.4502
1.463

9-10
1.3619
1.4059
1.3937
1.4023
1.3991
1.4020
1.4081
1.3999
1.377

10-11
1.4170
1.3667
1.3926
1.3838
1.3878
1.3872
1.3818
1.3871
1.414

11-12
1.4646
1.4674
1.4543
1.4605
1.4603
1.4618
1.4657
1.4592
1.420

12-13
1.3597
1.3554
1.3885
1.3842
1.3839
1.3834
1.3811
1.3854
1.404

13-14
1.4547
1.4649
1.4460
1.4501
1.4527
1.4532
1.4556
1.4489
1.416

14-15
1.3730
1.4031
1.4235
1.4220
1.4253
1.4254
1.4256
1.4215
1.397

15-16
1.3993
1.3720
1.3662
1.3679
1.3728
1.3743
1.3746
1.3680
1.364

16-17
1.4463
1.5062
1.5254
1.5254
1.4907
1.4942
1.4952
1.5256
1.524

17-18
1.3722
1.5330
1.5557
1.5559
1.3714
1.3727
1.3722
1.5558
1.555

18-19
1.4469
1.5062
1.5186
1.5186
1.4808
1.4811
1.4817
1.5184


19-20
1.3993
1.3720
1.3611
1.3592
1.3645
1.3655
1.3640
1.3603
1.383

20-1
1.3730
1.4031
1.4339
1.4356
1.4316
1.4315
1.4340
1.4341
1.388

NA-1
1.4461
1.3891
1.3484
1.3470
1.3551
1.3546
1.3521
1.3489
1.377

NA-4
1.3711
1.4342
1.4424
1.4488
1.4391
1.4314
1.4348
1.4394
1.384

NB-6
1.3946
1.3828
1.3662
1.3653
1.3729
1.3756
1.3704
1.3722
1.361

NB-9
1.3946
1.3828
1.4275
1.4237
1.4138
1.4145
1.4179
1.4204
1.388

NC-11
1.3711
1.4342
1.4340
1.4401
1.4323
1.4316
1.4360
1.4364
1.402

NC-14
1.4461
1.3891
1.3429
1.3405
1.3445
1.3442
1.3420
1.3418
1.347

ND-16
1.3893
1.3868
1.3872
1.3842
1.3966
1.3963
1.3951
1.3848
1.387

ND-19
1.3893
1.3868
1.4097
1.4114
1.4118
1.4124
1.4146
1.4114
1.348

Mg-NA
1.8874
1.8871
2.3703
2.3759
2.3700
2.3599
2.3605
2.3720
2.063

Mg-NB
1.8251
1.8409
2.4375
2.4309
2.4163
2.4231
2.4240
2.4352
2.094

Mg-NC
1.8874
1.8871
1.8347
1.8356
1.8306
1.8287
1.8291
1.8341
2.021

Mg-ND
2.4674
2.4664
1.8210
1.8205
1.8130
1.8138
1.8137
1.8212
2.167

A,B,C,Mg
0.0000
0.0000
0.1225
0.1106
0.0975
0.0930
0.0951
0.1183
0.39

NA-NB
2.8481
2.8579
3.0187
3.0057
3.0081
3.0295
3.0364
3.0191


NA-NC
3.7153
3.7157
4.1121
4.1188
4.1241
4.1153
4.1170
4.1140


NA-ND
2.8290
2.8307
2.8973
2.9160
2.9484
2.9290
2.9252
2.9024


NB-NC
2.8481
2.8579
2.7450
2.7489
2.7808
2.7767
2.7760
2.7441


NB-ND
4.2926
4.3073
4.2085
4.2013
4.1941
4.2049
4.2057
4.2068


NC-ND
2.8290
2.8307
3.1005
3.0929
3.0256
3.0287
3.0294
3.0969


a) 1 is C1, NA is nitrogen in ring A, A,B,C,Mg  is distance between plane NA-NB-NC and Mg-atom.

Appendix 2 : Charges on selected atoms of Mg-porphin, Mg-chlorin and chlorophylls

at PM3 minimum energy. Top row, PM3 atomic charge, bottom row ab-initio HF/6-31G* atomic charge.  

atom
Mg-porphin
Mg-chlorin
Chl a
Chl b
Chl c1
Chl c2
Chl c3
Chl d

Mg 


0.26

1.31
0.29

1.30
0.39

1.32
0.39

1.32
0.37

1.34
0.37

1.33
0.38

1.34
0.39

1.32

NA


0.17

-0.98
0.10

-1.01
0.00

-0.88
0.00

-0.87
0.01

-0.88
0.02

-0.88
0.02

-0.88
0.03

-0.86

NB


0.05

-1.07
0.19

-1.06
0.05

-0.81
0.05

-0.87
0.06

-0.85
0.05

-0.86
0.04

-0.86
0.05

-0.82

NC


0.17

-0.98
0.10

-1.01
0.18

-1.05
0.17

-1.11
0.19

-1.08
0.19

-1.08
0.18

-1.08
0.18

-1.05

ND


0.02

-0.81
-0.10

-0.76
0.03

-1.09
0.03

-1.10
0.02

-1.14
0.02

-1.14
0.02

-1.13
0.03

-1.09

O131


----------
----------
-0.31

-0.58
-0.31

-0.58
-0.30

-0.56
-0.30

-0.56
-0.30

-0.55
-0.31

-0.58

=O132


----------
----------
-0.39

-0.60
-0.39

-0.62
-0.37

-0.58
-0.37

-0.58
-0.37

-0.57
-0.39

-0.59

O132


----------
----------
-0.25

-0.63
-0.25

-0.71
-0.25

-0.63
-0.25

-0.63
-0.26

-0.63
-0.25

-0.63

=OR17


----------
----------
-0.37

-0.58
-0.37

-0.61
-0.40

-0.60
-0.40

-0.60
-0.40

-0.59
-0.37

-0.57

OR17


----------
----------
-0.27

-0.64
-0.27

-0.71
-0.30

-0.72
-0.30

-0.72
-0.30

-0.72
-0.27

-0.64

OR3


----------
----------
----------
----------
----------
----------
----------
-0.31

-0.51

=OR7


----------
----------
----------
-0.34

-0.56
----------
----------
-0.39

-0.61
----------

OR7


----------
----------
----------
----------
----------
----------
-0.29

-0.69
----------

Appendix 3a: Excited States of Mg-chlorin and chlorophylls Chl a, Chl b, and Chl d at PM3 minimum energy obtained with the PM3 CIS (5,5) method.

STATE
main configuration (C ( |0.05|) 

  Mg-chlorin

          Qy
0.47(H-1(L+1) + 0.10(H-1(L+3) + 0.52(H(L)

Qx
0.08(H-4(L) - 0.09(H-3(L+3) + 0.52(H-1(L) + 0.08(H-1(L+2) - 0.45(H(L+1)

B
- 0.10(H-4(L+1) - 0.29(H-3(L) – 0.12(H-3(L+2) - 0.36(H-1(L+1)

0.36(H(L) + 0.36(H(L+2)

Chl a 

Qy 
- 0.21(H-1(L) - 0.30(H-1(L+1) + 0.11(H-1(L+3) + 0.54(H(L)

- 0.22(H(L+1) + 0.09(H(L+2) 

Qx
0.12(H-3(L) - 0.05(H-2(L) + 0.43(H-1(L) - 0.10(H-1(L+1) - 0.12(H-1(L+2)

0.30(H(L) + 0.40(H(L+1) - 0.06(H(L+2) - 0.10(H(L+3)

B
0.07(H-4(L) + 0.06(H-4(L+4) - 0.14(H-3(L) - 0.17(H-2(L) + 0.16(H-2(L+1)

- 0.06(H-2(L+2) + 0.16(H-1(L) + 0.24(H-1(L+1) + 0.28(H-1(L+2) + 0.25(H-1(L+4)

0.18(H(L) - 0.20(H(L+1) - 0.21(H(L+2) - 0.07(H(L+3) + 0.25(H(L+4)

Chl b 

Qy 
- 0.19(H-1(L) + 0.32(H-1(L+1) + 0.12(H-1(L+3) + 0.54(H(L)

0.21(H(L+1) + 0.08(H(L+2) + 0.06(H(L+3)

Qx
0.08(H-3(L) + 0.11(H-2(L) + 0.37(H-1(L) + 0.13(H-1(L+1) - 0.18(H-1(L+2)

0.24(H(L) - 0.45(H(L+1) - 0.13(H(L+2) - 0.09(H(L+3)

B
- 0.07(H-3(L) + 0.12(H-3(L+1) - 0.23(H-2(L) + 0.36(H-1(L)

- 0.20(H-1(L+1) + 0.18(H-1(L+2) - 0.05(H-1(L+4) + 0.20(H(L)

0.29(H(L+1) - 0.26(H(L+2) - 0.17(H(L+3)

Chl d    

Qy
- 0.18(H-1(L) - 0.31(H-1(L+1) - 0.11(H-1(L+3)

- 0.56(H(L) + 0.18(H(L+1) + 0.09(H(L+2)

Qx
0.45(H-1(L) - 0.09(H-1(L+1) + 0.11(H-1(L+2) - 0.25(H(L)

- 0.45 (H(L+1) - 0.05(H(L+2) - 0.09(H(L+3) 

B
0.32(H-2(L) - 0.21(H-2(L+1) - 0.10(H-2(L+2) - 0.24(H-1(L)

- 0.23(H-1(L+1) + 0.28(H-1(L+2) + 0.11(H-1(L+4) + 0.15(H(L)

- 0.28(H(L+1) + 0.16(H(L+2) + 0.05(H(L+3) - 0.10(H(L+4)

Appendix 3b : Excited States of Mg-porphin and chlorophylls Chl c1, Chl c2, and Chl c3 at PM3 minimum energy obtained with the PM3 CIS (5,5) method

STATE
main configuration (C ( |0.05|) 

 Mg-porphin

          Qy
- 0.07(H-2(L+2) + 0.47(H-1(L) - 0.52(H(L+1) - 0.07(H(L+3)

Qx
- 0.05(H-3(L+2) - 0.46(H-1(L+1) + 0.06(H-1(L+3) - 0.53(H(L)

B
- 0.09(H-4(L+2) + 0.26(H-3(L+1) - 0.14(H-3(L+3) - 0.20(H-2(L)

- 0.11(H-2(L+2) + 0.42(H-1(L) + 0.37(H(L+1) + 0.21(H(L+3)

Chl c1   

Qy
0.40(H-1(L) - 0.21(H-1(L+1) - 0.06(H-1(L+4)

0.28(H(L) + 0.45 (H(L+1) + 0.05(H(L+3)

Qx
0.24(H-1(L) + 0.33(H-1(L+1) - 0.06(H-1(L+3) - 0.50(H(L)

0.26 (H(L+1) - 0.06(H(L+2) + 0.05(H(L+4) 

B
- 0.53(H-3(L) - 0.06(H-3(L+1) - 0.25(H-3(L+2) - 0.05(H-3(L+4) 

0.09(H-2(L) + 0.06(H-2(L+2) - 0.22(H-1(L) - 0.09(H-1(L+2)    

- 0.13(H-1(L+3) + 0.16(H(L+1) + 0.16(H(L+3) 

Chl c2   

Qy
0.42(H-1(L) - 0.18(H-1(L+1) + 0.06(H-1(L+4)

- 0.24(H(L) - 0.47(H(L+1) - 0.05(H(L+3)

Qx
- 0.20(H-1(L) - 0.35(H-1(L+1) + 0.07(H-1(L+3) - 0.51(H(L)

0.23 (H(L+1) + 0.07(H(L+2) - 0.06(H(L+4)

B
- 0.05(H-4(L+2) + 0.05(H-4(L+3) - 0.50(H-3(L) - 0.10(H-3(L+1)

0.25(H-3(L+2) + 0.05(H-3(L+4) + 0.22(H-1(L) + 0.06(H-1(L+1)  

- 0.09(H-1(L+2) + 0.18(H-1(L+3) + 0.15(H(L+1) + 0.21(H(L+3)

Chl c3   

Qy
0.44(H-1(L) - 0.13(H-1(L+1) + 0.06(H-1(L+4) + 0.16(H(L) + 0.50(H(L+1)

Qx
0.14(H-1(L) + 0.37(H-1(L+1) + 0.10(H-1(L+3) - 0.54(H(L)

0.15 (H(L+1) - 0.06(H(L+2) - 0.06(H(L+3) - 0.05(H(L+4)

B
0.05(H-4(L+2) + 0.06(H-4(L+3) + 0.34(H-3(L) - 0.29(H-3(L+1) + 0.22(H-3(L+2) 

0.12(H-2(L) - 0.10(H-2(L+1) + 0.08(H-2(L+2) + 0.20(H-1(L) - 0.14(H-1(L+1)

0.07(H-1(L+2) + 0.18(H-1(L+3) – 0.17(H(L+1) + 0.28(H(L+3)

Appendix 4a : Excited States of Mg-chlorin and chlorophylls Chl a, Chl b, and Chl d at PM3 minimum energy obtained with the PM3 CISD (5,5) method. 
STATE
main configuration (C ( |0.05|) 

 Mg-chlorin 

        Qy 
0.44(H-1(L+1) + 0.06(H-1(L+3) + 0.51(H(L) - 0.06(H-3(L,H-1(L) + 0.08(H-1(L,H(L) 

- 0.06(H-1(L+1,H(L+1) - 0.05(H-1(L+3,H(L+1) - 0.06(H(L,H(L+3)

Qx
0.18(0) - 0.06(H-4(L) - 0.47(H-1(L) + 0.45(H(L+1) + 0.12(H-1,H(L,L+1)

0.07(H-1(L+1,H-1(L+1) + 0.08(H-1(L+1,H(L) + 0.07(H(L,H(L)

B
0.09(H-4(L+1) - 0.10(H-3(L) + 0.13(H-3(L+2) + 0.41(H-1(L+1) - 0.19(H-1(L+3)

- 0.38(H(L) + 0.06(H-3(L+1,H-1(L+1) + 0.09(H-3,H(L,L+1) + 0.06(H-3(L,H(L+1)

- 0.20(H-1(L,H-1(L+1) - 0.10(H-1,H(L+1,L+3) + 0.11(H-1(L,H(L) - 0.05(H-1(L,H(L+2)

- 0.09(H-1(L+3,H(L+1) - 0.09(H-1(L+3,H(L+1) - 0.08(H(L,H(L+1) + 0.05(H(L,H(L+3) 

Chl a 

Qy
- 0.05(0) - 0.06(H-1(L) + 0.30(H-1(L+1) - 0.09(H-1(L+3) + 0.59(H(L) + 0.08(H(L+1)

0.07(H(L+2) - 0.08(H-1,H(L,L+1) - 0.06(H-1(L,H(L+1) - 0.05(H-1(L+1,H(L+1)

Qx
0.13(0) - 0.46(H-1(L) - 0.07(H(L) + 0.44(H(L+1) - 0.09(H(L+3)

0.06(H-1(L,H-1(L) + 0.17(H-1,H(L,L+1) + 0.08(H-1(L,H(L+1) 

- 0.05(H-1(L,H(L+3) + 0.09(H-1(L+1,H(L) + 0.10(H(L,H(L)

B
-0.36(H-3(L) + 0.05(H-3(L+1) + 0.07(H-3(L+3) - 0.30(H-2(L) - 0.28(H-2(L+1)

0.20(H-1(L) + 0.07(H-1(L+1) - 0.08(H(L) + 0.22(H(L+1) - 0.12(H(L+2) 

- 0.05(H-4(L,H(L) + 0.08(H-3,H(L,L+1) - 0.09(H-3(L,H(L) + 0.06(H-3(L,H(L+1)

0.09(H-3(L,H(L) + 0.05(H-2,H-1(L,L+1) - 0.07(H-2(L,H(L) - 0.07(H-2(L,H(L+1)

0.07(H-2(L+1,H(L) + 0.05(H-2(L+1,H(L+1) + 0.08(H(L,H(L)

Chl b 

Qy
0.09(H-1(L) - 0.33(H-1(L+1) + 0.11(H-1(L+3) + 0.58(H(L) + 0.11(H(L+1) - 0.05(H(L+2)

- 0.05(H-1,H(L,L+1) - 0.05(H-1(L,H(L+1) - 0.05(H-1(L+1,H(L+1)

Qx
0.13(0) - 0.43(H-1(L) + 0.12(H(L) - 0.45(H(L+1)  + 0.09(H(L+3) + 0.05(H-1(L,H-1(L)

- 0.19(H-1,H(L,L+1) + 0.05(H-1,H(L,L+3) - 0.09(H-1(L,H(L+1) + 0.05(H-1(L,H(L+3)

- 0.10(H-1(L+1,H(L) + 0.11(H(L,H(L)

B
-0.47(H-3(L) + 0.15(H-3(L+1) + 0.09(H-3(L+3) + 0.25(H-2(L) - 0.10(H-2(L+1)

0.19(H-1(L) + 0.05(H(L) - 0.21(H(L+1) - 0.14(H(L+2) - 0.05(H(L+3)

- 0.10(H-3,H(L,L+1) + 0.12(H-3(L,H(L) - 0.08(H-3(L,H(L+1) - 0.12(H-3(L,H(L)

- 0.05(H-2(L,H(L) - 0.05(H-1(L,H-1(L) + 0.10(H(L,H(L)

Chl d 

Qy
- 0.05(0) + 0.30(H-1(L+1) - 0.09(H-1(L+3) + 0.60(H(L) - 0.06(H(L+2)

- 0.07(H-1,H(L,L+1) + 0.06(H-1(L+1,H(L+1) - 0.06(H(L,H(L+1)

Qx
0.14(0) + 0.47(H-1(L) - 0.05(H(L) - 0.43(H(L+1) + 0.08(H(L+3) 

0.05 (H-1(L,H-1(L) + 0.18(H-1,H(L,L+1) + 0.08(H-1(L,H(L+1)

- 0.05(H-1(L,H(L+3) + 0.10(H-1(L+1,H(L) + 0.12(H(L,H(L)

B
- 0.06(H-3(L) - 0.25(H-2(L) - 0.17(H-2(L+1) + 0.30(H-1(L) - 0.34(H-1(L+2)

0.08(H-1(L+3) - 0.05(H-1(L+4) + 0.05(H(L) + 0.35(H(L+1) + 0.05(H(L+3)

- 0.06(H-2,H-1(L,L+1) + 0.07(H-2(L,H-1(L) - 0.05(H-2(L+1,H-1(L)

- 0.05(H-2(L+1,H-1(L+1) + 0.05(H-2(L+1,H(L+1) + 0.11(H-1(L,H-1(L) 

- 0.07(H-1(L+2,H-1(L+2) + 0.05(H-1,H(L,L+2) - 0.05(H-1(L,H(L) - 0.14(H(L,H(L)

Appendix 4b : Excited States of Mg-porphin and chlorophylls Chl c1, Chl c2, and Chl c3 at PM3 minimum energy obtained with the PM3 CISD (5,5) method.

STATE
main configuration (C ( |0.05|) 

Mg-porphin

        Qy 
0.05(H-2(L) - 0.45(H-1(L) + 0.52(H(L+1) - 0.05(H-1(L,H(L+2)

0.05(H-1(L+2,H(L) - 0.07(H(L+1,H(L+2)

Qx
0.17(0) - 0.44(H-1(L+1) - 0.49(H(L) + 0.14(H-1,H(L,L+1) + 0.10(H-1(L+1,H(L) 

0.06(H-1(L+1,H(L+2) - 0.06(H-1(L+2,H(L+1) + 0.06(H(L,H(L) + 0.06(H(L+1,H(L+1)

B
0.06(H-3(L+3) + 0.53(H-2(L) + 0.11(H-2(L+2) - 0.23(H-1(L) - 0.25(H(L+1)

0.15(H-2,H-1(L,L+1) + 0.14(H-2(L,H-1(L+1) - 0.07(H-2,H(L,L+2) - 0.10(H-2(L,H(L)

- 0.06(H-2(L,H(L+2) - 0.05(H-1(L,H-1(L+1) + 0.09(H-1(L,H(L) + 0.07(H(L,H(L+1) 

Chl c1 

Qy
0.09(0) - 0.18(H-1(L) + 0.34(H-1(L+1) + 0.05(H-1(L+4) + 0.49(H(L) + 0.23(H(L+1) 

0.05(H(L,H(L) + 0.11(H-1,H(L,L+1) + 0.06(H-1(L,H(L+1) + 0.05(H-1(L+1,H(L+2)

- 0.07(H(L,H(L+2) + 0.05(H(L+1,H(L+1)

Qx
0.13(0) + 0.42(H-1(L) + 0.14(H-1(L+1) + 0.20(H(L) - 0.45(H(L+1)  - 0.05(H(L+2) 

- 0.06(H(L+4) + 0.06 (H-1(L,H-1(L) + 0.14(H-1,H(L,L+1) + 0.07(H-1(L,H(L+1) 

0.06(H-1(L+1,H(L) + 0.09(H(L+1,H(L+1)

B
- 0.32(H-3(L) - 0.16(H-3(L+1) + 0.09(H-3(L+2) – 0.22(H-2(L) + 0.29(H-2(L+1) 

0.12(H-2(L+2) - 0.25(H-1(L) - 0.13(H-1(L+1) - 0.06(H-1(L+3) + 0.15(H(L)

- 0.18(H(L+1) - 0.05(H(L+3) - 0.06(H-3,H(L,L+1) + 0.10(H-3(L,H(L) 

- 0.05(H-3(L+1,H(L) - 0.05(H-3,H(L,L+2) + 0.09(H-2,H-1(L,L+1) 

0.06(H-2(L+1,H-1(L) + 0.05(H-2,H(L,L+1) - 0.09(H-2(L+1,H(L+1)

- 0.05(H-2(L+1,H(L+2) + 0.05(H(L,H(L) - 0.05(H(L,H(L+1) + 0.05(H(L+1,H(L+1)

Chl c2 

Qy
- 0.09(0) + 0.22(H-1(L) - 0.33(H-1(L+1) + 0.06(H-1(L+4) + 0.47(H(L) + 0.27(H(L+1)

0.10(H-1,H(L,L+1) + 0.05(H-1(L,H(L+1) + 0.05(H-1(L+1,H(L)

- 0.05(H-1(L+1,H(L+2) - 0.07(H(L,H(L+2)

Qx
0.14(0) + 0.40(H-1(L) + 0.18(H-1(L+1) - 0.24(H(L) + 0.43(H(L+1) - 0.06(H(L+4) 

0.06(H-1(L,H-1(L) - 0.14(H-1,H(L,L+1) - 0.07(H-1(L,H(L+1)

- 0.07(H-1(L+1,H(L) + 0.09(H(L+1,H(L+1)

B
- 0.41(H-3(L) - 0.22(H-3(L+1) - 0.13(H-3(L+2) - 0.16(H-2(L) - 0.25(H-2(L+1)

0.21(H-1(L) + 0.06(H-1(L+1) - 0.06(H-1(L+3) + 0.08(H(L) - 0.19(H(L+1)

0.08(H-3,H(L,L+1) - 0.06(H-3,H(L,L+2) - 0.12(H-3(L,H(L) - 0.05(H-3(L,H(L+2) 

0.10(H-3(L+1,H(L) - 0.05(H-3(L+1,H(L+2) - 0.05(H-2(L+1,H(L+1) - 0.05(H(L,H(L)

Chl c3 

Qy
- 0.44(H-1(L) - 0.06(H-1(L+4) + 0.52(H(L+1) - 0.06(H-1,H(L,L+1)

- 0.06(H-1(L+1,H(L) - 0.06(H(L,H(L+2)

Qx
- 0.14(0) - 0.38(H-1(L+1) - 0.51(H(L) - 0.06(H(L+4) - 0.17(H-1,H(L,L+1)

- 0.07(H-1(L,H(L+1) - 0.11(H-1(L+1,H(L) - 0.07(H(L,H(L) - 0.07(H(L+1,H(L+1)

0.05(H(L+1,H(L+2)

B
0.05(H-4(L) + 0.10(H-3(L) + 0.05(H-3(L+2) + 0.30(H-2(L) + 0.22(H-2(L+1)

0.11(H-2(L+2) + 0.27(H-1(L) + 0.19(H-1(L+1) + 0.07(H-1(L+2) + 0.14(H-1(L+3) 

- 0.10(H(L) + 0.27(H(L+1) - 0.05(H(L+2) - 0.21(H(L+3) - 0.08(H-2,H-1(L,L+1)

- 0.05(H-2(L,H-1(L+1) + 0.08(H-2,H(L,L+1) + 0.07(H-2(L,H(L+1)

0.07(H-2(L+1,H(L+1) + 0.05(H-1(L,H(L) - 0.07(H-1(L+1,H(L+1) + 0.07(H(L,H(L+1)

