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The Hierarchy of Equations G
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The indexing system 5
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TABLE 1 The calculation timings are compared for different low temperatures at various hierarchy complexities
Time per step (ms)

Hierarchy Parameters 100 K 50 K 25K 10K 10 K (unscaled) density matrices
KK=1,LL=10 16 17 18 18 5 1001
KK=1,LL=15 40 18 60 70 19 3876
KK=2,LL=10 94 119 143 153 38 8008
KK=3,LL=10 441 581 772 929 282 43 758
KK=2,LL=15 346 439 630 1007 287 54 264
KK=4,LL=10 1211 1399 1693 2060 1171 184 756
KK=3,LL=15 2664 2917 3344 4657 3261 490 314

Convergence and complexity of the HEOM calculations

Temen, S.; Jain, A.; Akimov, A. V. 1JQC 2020, 120, e26373.

(A) Temperature = 10 K (B) Temperature = 10 K (unscaled)
1.0 1 — KK =1,LL=10 1.01 1 m— KK =1,LL=10
wmm KK=1,LL=15 mm KK =1, LL=15
m— KK=2,LL=10 m KK=2,LL=10
- 0.8 — KK =2, LL=15 - 0.81 — KK =2, LL =15
o w— KK = 3, LL = 10 o m— KK =3, LL = 10
) | w— KK =3, LL =15 ] ] m— KK = 3, LL =15
o 0.6 — KK = 4, LL = 10 © 0.6 — KK = 4, LL = 10
a a
o 0.41 o 0.4
a. a.
0.21 0.2
0 200 400 600 800 1000 0 200 400 600 800 1000
Time, fs Time, fs

Note: Lower temperatures have longer runtimes.
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Spectra calculations G

Temen, S.; Jain, A.; Akimov, A. V. 1JQC 2020, 120, e26373.

Initial condition:
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Dipole moment correlation function
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