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Fig. 1 Experimental spin-lattice relaxation results obtained as a
function of temperature for the Larmor frequency of 100 MHz. In
color are presented the values of the three relaxation rate
components of the magnetization decay obtained in the isotropic
phase.

In Figure 1 are presented the T

�1
1 results obtained as a

function of temperature for the Larmor frequency 100 MHz.
The analysis of the experimental results obtained in the isotro-
pic phase were not considered in this study that is focused on
the results obtained in the 10BBL mesophases.

The model fit to the experimental data was made using a
non-linear least-square minimization procedure with a global
minimum target for all experimental results. However, in view
of the diverse relaxation mechanisms relevant for the spin-
lattice relaxation in each mesophase the iterative global mini-
mization procedure followed four steps. In each step the least
square minimization of the T

�1
1 model to experimental re-

sults of each mesophase was attempted taking into account the
model fitting parameters obtained for the other mesophases.

In the following are presented the fit reports obtained for
each mesophase, using the software package referred in the
paper’s main text. As it can be observed in addition to the T

�1
1

temperature dependence presented in the paper’s main text for
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Fig. 2 Best global model fit results of the 10BBL experimental
spin-lattice relaxation dispersion results obtained at 333 K in the
SmC*, as explained in the paper’s main text.

three selected Larmor frequencies the global fit was performed
taking into account additional T

�1
1 data obtained for 4 MHz,

100 kHz, and 10 kHz.
In the case of the SmC* phase in addition to the T

�1
1 dis-

persion fit at 353 K presented in the in Figure 5d) in the main
text of this paper a fit of the T

�1
1 dispersion obtained at 333 K

is presented in Figure 2.
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Abstract

Fit report produced with the fit results of function:
z=BPPfT(x, y, a1, tau1, E1, Tref) + RdrfT(x, y, Adr, taudr, ED, Tref) + (y<1000.0) ?
SDN11 2 DllDp2(x, d, n, tauD*exp(ED/8.31*(1.0/y-1.0/Tref)), 0.0) : SDN11 2 DllDp2(y,
d, n, tauD*exp(ED/8.31*(1.0/x-1.0/Tref)), 0.0) + BPPfT(x, y, af, tauf, ER, Tref) +
ODFNfT(x, y, fcm, fcM0, fcM1, Aodf0, Aodf1, Aodf2, Tref)
to the 111 experimental points, considering 5 free parameters.

tau1 = 1.96⇥ 10�09 (fixed) tauD= 6.6307⇥ 10�09 ± 6.0563⇥ 10�10

a1 = 4.19⇥ 10+08 (fixed) ED= 54684 (fixed)

E1 = 68380 (fixed) af = 8.81⇥ 10+08 (fixed)

Adr= 3.0956⇥ 10+07 ± 8.7293⇥ 10+05
tauf = 3.21⇥ 10�10 (fixed)

taudr= 3.83⇥ 10�05 (fixed) ER= 41475 (fixed)

fcm= 3172.2 (fixed) Aodf0 =�21.738± 1151.4

fcM0 = 1.0201⇥ 10+07 ± 9.7814⇥ 10+05
Aodf1 = 1011± 64.358

fcM1 = 0 (fixed) Aodf2 = 0 (fixed)

d= 5.6448 (fixed) Tref = 376 (fixed)

n= 6.76⇥ 10+22 (fixed)
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Abstract

Fit report produced with the fit results of function:
z=BPPfT(x, y, a1, tau1, E1, Tref) + RdrfT(x, y, Adr, taudr, Edr, Tref) +
SDSmA11 polifT(x, y, d, n, tauD, ED, Tref) + BPPfT(x, y, af, tauf, ER, Tref) + LUfT(x,
y, Alu0, Alu1, Alu2, fcm, fcM, Tref)
to the 224 experimental points, considering 6 free parameters.

tau1 = 1.96⇥ 10�09 (fixed) tauD= 1.3143⇥ 10�08 ± 3.0538⇥ 10�10

a1 = 4.19⇥ 10+08 (fixed) ED= 65220 (fixed)

E1 = 68364 (fixed) af = 8.81⇥ 10+08 (fixed)

Adr= 4.5756⇥ 10+07 ± 2.2544⇥ 10+06
tauf = 3.21⇥ 10�10 (fixed)

taudr= 3.7643⇥ 10�05 ± 8.9938⇥ 10�06
ER= 41475 (fixed)

Edr= 36254± 25785 Alu0 = 7.7451⇥ 10+05 ± 3.6348⇥ 10+05

fcm= 3000 (fixed) Alu1 =�52182± 33913

fcM = 1⇥ 10+07 (fixed) Alu2 = 8751 (fixed)

d= 5 (fixed) Tref = 376 (fixed)

n= 6.76⇥ 10+22 (fixed)
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A�liation
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146.164.6.8

Abstract

Fit report produced with the fit results of function:
z=BPPfT(x, y, a1, tau1, E1, Tref) + RdrfT(x, y, Adr, taudr, Edr, Tref) +
SDSmA11 polifT(x, y, d, n, tauD, ED, Tref) + BPPfT(x, y, af, tauf, ER, Tref) + LUfT(x,
y, Alu0, Alu1, Alu2, fcm, fcM, Tref)
to the 328 experimental points, considering 6 free parameters.

tau1 = 1.96⇥ 10�09 (fixed) tauD= 8.53⇥ 10�09 (fixed)

a1 = 4.19⇥ 10+08 (fixed) ED= 65220 (fixed)

E1 = 68384 (fixed) af = 8.81⇥ 10+08 (fixed)

Adr= 2.0938⇥ 10+07 ± 1.1202⇥ 10+06
tauf = 3.21⇥ 10�10 (fixed)

taudr= 0.00014603± 1.1799⇥ 10�05
ER= 41475 (fixed)

Edr= 4.9119⇥ 10+05 ± 28478 Alu0 = 9.3018⇥ 10+05 ± 39142

fcm= 3000 (fixed) Alu1 = 14167± 14492

fcM = 1.95⇥ 10+08 (fixed) Alu2 = 8768.8± 3220.6

d= 5 (fixed) Tref = 376 (fixed)

n= 6.76⇥ 10+22 (fixed)
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Abstract

Fit report produced with the fit results of function:
z=BPPfT(x, y, a1, tau1, E1, Tref) + SDSmA11 polifT(x, y, d, n, tauD, ED, Tref) +
BPPfT(x, y, af, tauf, ER, Tref) + LUfT(x, y, Alu0, Alu1, Alu2, fcm, fcM, Tref) +
ODFNfT(x, y, ftcm0, ftcM, Aodf0, Aodf1, ftcm1, 366.0)
to the 458 experimental points, considering 7 free parameters.

tau1 = 1.96⇥ 10�09 (fixed) ER= 41475 (fixed)

a1 = 4.19⇥ 10+08 (fixed) Alu0 = 1.8362⇥ 10+06 ± 1.0938⇥ 10+05

E1 = 68364 (fixed) Alu1 = 1.5136⇥ 10+05 ± 12287

fcm= 3172.2 (fixed) Alu2 = 6039.8± 357.15

fcM = 1⇥ 10+07 (fixed) Tref = 376 (fixed)

d= 5 (fixed) Aodf0 = 242.65± 321.1

n= 6.76⇥ 10+22 (fixed) Aodf1 =�321.89± 37.304

tauD= 8.53⇥ 10�09 (fixed) ftcm1 = 1000± 738.44

ED= 65200 (fixed) ftcm0 = 45769± 9073.2

af = 8.81⇥ 10+08 (fixed) ftcM = 1⇥ 10+07 (fixed)

tauf = 3.21⇥ 10�10 (fixed)

�

2[333] = 192.96 �

2[100000] = 48.5068

�

2[1⇥ 10+06] = 43.6518 �

2[4⇥ 10+06] = 30.1934

�

2[1⇥ 10+08] = 5.61443 �

2[10000] = 52.9344

�

2[40000] = 46.1677 �

2[353] = 90.4336

�

2
t = 510.462

10
4

10
5

10
6

10
7

10
8

ν
L
(Hz)

10
0

10
1

10
2

10
3

T
1

-1
(s

-1
)

 10BBL, T=353 K, SmC*

R2

SD

R1

LU TDF

SmC-1.pdf

10
4

10
5

10
6

10
7

10
8

ν
L
(Hz)

10
0

10
1

10
2

10
3

T
1

-1
(s

-1
)

 10BBL, T=333 K, SmC*

R2

SD

R1

LU TDF

SmC-2.pdf

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013



LA
T
E
X
@

h
tt
p
:/
/fi

tt
er
1.
is
t.
u
tl
.p
t,
IS
T
,
D
ep
ar
ta
m
en
to

d
e
F́
ıs
ic
a

(
p
r
i
n
t
e
d
o
n
M
o
n
d
a
y
3

rd
J
u
n
e
,
2
0
1
3
)

fi
tt

ei
a

fi
tt

ei
a 1

.0
re

p
o

rt
2

320 330 340 350 360 370 380 390 400
T(K)

0.5

1.0

1.5

2.0

2.5

3.0

T
1

-1
(s

-1
)

10BBL, ν
L
(100 MHz)R2 SD

R1

LUTDF

SmC-3.pdf

320 330 340 350 360 370 380 390 400
T(K)

10

20

30

40

50

T
1

-1
(s

-1
)

10BBL, ν
L
(4 MHz)

R2

SD

R1

LUTDF

SmC-4.pdf

320 330 340 350 360 370 380 390 400
T(K)

20

40

60

80

100

120

T
1

-1
(s

-1
)

10BBL, ν
L
(1 MHz)

R2

SD

R1 LUTDF

SmC-5.pdf

320 330 340 350 360 370 380 390 400
T(K)

50

100

150

200

250

T
1

-1
(s

-1
)

10BBL, ν
L
(0.1 MHz)

R2

SD

R1

LU

TDF

SmC-6.pdf

320 330 340 350 360 370 380 390 400
T(K)

100

200

300

400

500

T
1

-1
(s

-1
)

10BBL, ν
L
(0.04 MHz)

R2

SD

R1

LU

TDF

SmC-7.pdf

320 330 340 350 360 370 380 390 400
T(K)

200

400

600

T
1

-1
(s

-1
)

10BBL, ν
L
(0.01 MHz)

R2

SD

R1

LU

TDF

SmC-8.pdf

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013


