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FIG. S1. Comparison of (J(0)J(t)) (black) and %%((AMAI?))% (red). This relationship has

already been shown in previous work.!?



TABLE S1. Table listing all fit parameters used to describe the time correlation functions under-

lying the dielectric relaxation data of EMIMTBF} .

(Mp(0) - Mp(t)) Ay /DS wi,/THz Sk
Ajetm 42.40 2730 - -
Aget/m 67.64 421 — —
Aze /s 8.951 21.1 — —
Aget/m 5.344 2.52 — -
Age~t/s 5.332 0.400 — —
Age /6 7.323 0.0660 — —
(J(0) - J(1)) Ay 74/pS w/ THz 5
Aqcos(wit + 61) - et/ 14200 0.121 20.159 -0.9027
Agcos(wat + §y) - et/ 406.6 0.0957 34.892 -1.890
Aze /™ -5358 0.153 - -
Ayet/m -816.7 0.311 — —
Aget/Ts 11330 0.0546 — —
Age /™ -139.7 0.904 — -
Aqet/m -8.866 4.47 — -
Age =t/ -0.2366 40.6 — -
(Mp(0) - J(t)) Ay, 71/ S wi,/THz Sk
Ajcos(wit +61) - et/ 359.1 0.0969 19.446 -2.375
Agcos(wat + §y) - et/ 798.1 0.0235 11.331 -1.223
Aze /™ -1.362 10.1 — —
Ayet/m -12.83 0.340 — -




TABLE S2. Table listing all fit parameters used to describe the time correlation functions under-

lying the dielectric relaxation data of EMIMTTfO~.

(Mp(0) - Mp(t)) Ay Tk/ DS wi/THz O,
Ajet/m 208.6 3750 - —
Age /™ 220.7 36.3 - -
Age /s 128.0 0.416 — —
Aget/m 263.2 241 ~ —
Aget/ 181.4 5.87 - -
(J(0) - J(1)) Ay 7 /DS wy,/ THz 0w
Ajcos(wit + 81) - et/ 7953 0.123 20.066 -0.6724
Agcos(wat + 09) - et/ 8461 0.102 11.452 -0.2029
Aze /s -2666 0.260 — —
Aget/m -22.00 2.37 — —
Aget/s -0.6411 23.8 - -
(Mp(0) - J(t)) A Tk/PS wi/THz O,
Ajcos(wit + 61) - et/ 288.9 0.105 19.191 -2.486
Agcos(wat + 89) - et/ 724.6 0.184 4.0888 1.217
Aszcos(wst + 03) - et/ 13.29 2.59 0.24729 -2.533
Aget/m -4.008 14.5 — —




TABLE S3. Table listing all fit parameters used to describe the time correlation functions under-

lying the dielectric relaxation data of BMIM*BF; .

(Mp(0) - Mp(t)) A Tk/ DS wg/THz O,
Ajetm 47.52 0.316 - -
Aget/m 67.53 179 — -
Aze /s 31.53 7.51 — —
Aget/m 551.2 5140 — -
(J(0) - J(t)) Ay T/DS wi/THz 5
Ajcos(wit + 81) - et/ 12950 0.115 20.419 -1.015
Agcos(wat + b9) - et/ 99.08 0.119 38.372 -1.937
Aze /™ 5175 0.213 — —
Aget/m -61.76 1.35 - -
Ase /™ 11040 0.0563 - -
Age /6 -1.439 9.58 — -
Aze~t/m -0.3051 41.2 — -
Aget/™ 0.3995 30.8 - -
(Mp(0) - J(t)) Ay /S wi/THz 5
Ajcos(wit + 81) - et/ 236.9 0.120 19.494 -2.189
Agcos(wat + 0y) - et/ 919.9 0.146 1.9590 1.420
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