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S1. Sample preparation, device fabrication, and electrical transport measurements 
 

The dual-gated twisted triple bilayer graphene (tTBLG) stack was made using the “cut and 
stack” method [1]. A single bilayer graphene (BLG) flake was cut into three individual pieces with 
the same lattice orientation using the cantilever of an XE7 atomic force microscope (AFM) from 
Park Systems. Using a poly (bisphenol A carbonate) (PC) and polydimethylsiloxane (PDMS) 
stamp mounted on a glass slide, a top hexagonal boron nitride [2] (hBN) flake, few layer graphite 
(serving as the top gate) and middle hBN (isolating the graphite gate from tTBLG) were picked 
up. Next, the three precut pieces of BLG were successively picked up. After each pick up step, the 
remaining pieces of BLG were rotated at angles of 1.49° and 1.68° in the same direction. Finally, 
the tTBLG was encapsulated by picking up a bottom hBN, and the complete stack was released 
onto a SiO2(285 nm)/Si substrate at 180 ̊C. The PC residue on top of the stack was cleaned by 
sequentially rinsing the chip containing the stack in chloroform, acetone and isopropanol. 
Afterwards, a bubble free area of the device serving as the active region was found using the AFM, 
ensuring the high quality of the device. Ohmic contacts [3] to 1D boundaries of the tTBLG were 
then added using electron-beam lithography, dry etching, and subsequent metal deposition 
(Cr/Pd/Au, 1 nm /5 nm/>180 nm). Finally, the active region was given a Hall bar shape [Fig. 1(b)] 
by a round of electron-beam lithography and reactive ion dry etching. 

The electrical and magneto-transport measurements were performed in a Bluefors LD250 
cryostat at base temperature of T = 10 mK and temperatures ranging from 10 mK to 20 K (for T-
dependence) with magnetic fields up to 8 T. The four-probe measurements of the device were 
performed with 0.5, 1, 10, and 200 nA AC current excitations at a frequency of 17.777 Hz. The 
voltage drops across the device were measured with the help of SR830 lock-in amplifiers (Stanford 
Research Systems). The top and back gate voltages were controlled by two voltage sources 
(Yokogawa: Model GS200 and Keithley Instruments: Model 2400 respectively).   

  



S2. Calculation of displacement field and charge carrier density from top and bottom gate 
capacitive coupling  
 

The displacement field, D, between the graphite top and silicon back gates and the charge 
carrier density, n, are both calculated by estimating the capacitive coupling of each gate to tTBLG.  
By using a parallel-plate capacitor model, we find D = (–CTGVTG + CBGVBG)/2 + D0, n = (CTGVTG 
+ CBGVBG)/e + n0, where VTG(VBG) are top (back) gate voltages, CTG(CBG) are the top(back) gate 
capacitances per unit area, D0, n0 are the displacement field and charge carrier offsets, e is the 
elementary charge. The capacitance of the top gate is given by CTG = εhBN/dt, where εhBN = 3.76ε0 is 
the hBN permittivity, ε0 is the vacuum permittivity, and dt = 23 nm is the hBN thickness separating 
the top gate from tTBLG. The back gate has the effective capacitance of two capacitors (with 
separations due to SiO2 and bottom hBN dielectrics) in series found from 1/CBG = 1/CSiO2 + 1/Cb, 
where CSiO2= εSiO2/dSiO2 and Cb = εhBN/db with εSiO2= 3.9ε0 being the SiO2 permittivity, dSiO2 = 285 
nm and db = 44 nm being the SiO2 and bottom hBN thicknesses respectively. The finite offsets, 
D0, n0, can be explained by Schottky barriers at the layer interfaces or slight intrinsic doping in 
tTBLG. The size of n0 ~ 1×1011 cm-2 is characterized by the gate voltage needed to compensate 
for the offset of the charge neutrality peak from the zero voltage. Same voltage gives D0/ε0 of the 
order of ~ 0.01V/nm.   
 
S3. Valley Hall effect from additional band insulator states 
 

The valley Hall effect can be observed at multiple BI states in the tTBLG device. In 
addition to the νT = – 4 and MoM BI states, Berry curvature hot spots are present near the νT = 4 
and νB = 4 fillings [Fig. 2(b)]. At both fillings, nonlocal measurements following the protocol from 
the main manuscript demonstrate a nonlocal resistance more than one order of magnitude larger 
than trivial Ohmic contribution due to stray currents [Figs. S1(a) and S1(b)]. Figures S1(c) and 
S1(d) show the nonlocal resistance, RNL, as a function of the local one RL near the νT = 4 and νB = 
4 fillings respectively. The plotted resistance dependence shows a clear difference between the 
hole-like (red) and electron-like (blue) carriers changing the type across the BI state. The nonlocal 
resistance for each carrier type follows a nonlinear power law relationship RNL ~𝑅𝑅L

𝛾𝛾 with the power 
γ = γh (γe) extracted from separate fittings for hole- (electron-) like RNL. Both powers being 
sufficiently different from γ = 1 at varying D [Figs. S1(e) and S1(f)] indicate a non-Ohmic 
mechanism of nonlocal transport through valley current due to a Berry curvature hot spot. When 
the ballistic valley-chiral channel is completely saturated, the power γ reaches zero. In the opposite 
scenario, when the valley-chiral channel is established, yet far from saturation, the power is 
expected to approach γ → 3.  
 



 S4. Temperature dependance of band insulator states in tTBLG  

 By following the fitting procedure described in the main text, we extract the band and 
nonlocal gaps of the νT = 4, νB = 4  BI states from the temperature dependence of local and nonlocal 
resistances. Figs. S2(a) and S2(b) summarize the sizes of the band insulator gaps (∆L, diamonds) 
as a function of displacement field D comparing them with the nonlocal gaps (∆NL, triangles) found 
from the thermal activation behavior of the nonlocal resistance RNL as discussed in the main 
manuscript.  The nonlocal gaps are consistently larger than the band insulator ones confirming the 
presence of a Berry curvature hot spot near the band edges. As the temperature increases, the 
charge carriers are thermally excited between the conduction and valence bands which results in 
diminishing RL. However, the larger ∆NL compared to ∆L, indicates that additional energy is needed 
to push the carriers away from the Berry curvature hot spot.  

 

 
 
FIG. S1. Valley Hall effect at νT = 4 and νB = 4 in tTBLG. (a) and (b) Back gate voltage 
dependance of the local (RL), nonlocal (RNL) and nonlocal Ohmic resistance (RNLO) near the νT 
= 4 and νB = 4 BI states at D/ε0 = –0.31 V/nm and D/ε0 = 0.25 V/nm respectively. The color 
highlights the types of carriers participating in electrical transport. (c) and (d) The dependence 
of RNL on RL for hole-like (red) and electron-like (blue) carriers at νT = 4 and νB = 4 and the 
same D as in (a) and (b). For each carrier type, the trendlines show a power law fit 𝑅𝑅NL~𝑅𝑅L

𝛾𝛾. 
(e) and (f) The extracted power γ = γh (γe) for hole- (electron-) like carriers as a function of 
displacement field at νT = 4 and νB = 4.     



 S5. Results from a different region of tTBLG device   
 

Band insulator valley Hall effect was reproduced in a different region of the same tTBLG 
device discussed in the main manuscript (Device 1). The main manuscript discusses the measured 
local resistance, Rxx, in Region 1 between Contact 3 and Contact 4 of the device shown in Fig. 1(b). 
Similarly, under the same driven current (Contact 5 serving as the source; Contacts 1, 9 serving as 
the drain), the four-probe longitudinal resistance, RL = Rxx, between Contact 2 and Contact 3 
corresponding to Region 2 of the same device can be measured. In this region, in addition to 
correlated insulator states at moiré half filling (Fig. S3), displacement field tunable band insulator 
states are observed at four charge carriers per top (bottom) moiré unit cell corresponding to twist 
angles of 1.48°±0.02° (1.66°±0.01°).  

 
FIG. S2. Temperature dependence of the νT = 4 and νB = 4 band insulator states in tTBLG. (a) 
and (b) Displacement field dependence of band insulator ∆L (diamonds) and nonlocal band gap 
∆NL (triangles) found from Arrhenius fits of the νT = 4 and νB = 4 BI resistance peak (black) 
and half peak (red and blue, with the colors corresponding to hole-like and electron-like carrier 
types). 

 
FIG. S3.  Local transport in Region 2 of Device 1.  Longitudinal resistance Rxx between Contact 
2 and Contact 3 as a function of charge carrier density n and displacement field D. Resistance 
peaks of band insulator states (highlighted by solid lines) appearing at four charge carriers per 
top (yellow) and bottom (purple) moiré unit cell.   



By driving current, I73, between Contact 7 and Contact 3 and measuring voltage, V82, 
between Contact 8 and Contact 2 [Fig. 1(b) and Fig. S4(a)], a nonlocal resistance, RNL = V82/I73, in 
Region 2 can be found as a function of D and n [Fig. S4(b)].  Similar to Region 1, a finite nonlocal 
resistance is measured at νT = ±4, νB = 4, indicating the presence of Berry curvature hot spots. 
Near νT = –4, the measured RNL [Fig. S4(c)] is two orders of magnitude larger than the trivial 
Ohmic resistance from the stray charge currents. This points to the presence of a transverse valley 
current responsible for the increased nonlocal resistance. The plotted RNL as a function of RL [Fig. 
S4(d)] reveals two separate nonlinear power law dependences, RNL ~𝑅𝑅L

𝛾𝛾, characteristic to a valley 
Hall effect, for the hole-like (γ = γh) and electron-like (γ = γe) charge carrier types changing across 
the νT = –4 insulator band gap. Changing D has no consistent effect on the form of the power law 
dependence [Fig. S4(e)]. However, over the entire range of the displacement field, both powers 
differ from γ = 1 excluding the possibility of trivial Ohmic transport. Found from the resistance 

 
 
FIG. S4. Valley Hall effect in Region 2 of the tTBLG device. (a) Measurement configuration 
for studying nonlocal transport in Region 2 of the tTBLG device. (b) Nonlocal resistance RNL 
= V82/I73 found from the driven current and measured voltage in the configuration of (a) at 
varying D and n. The resistance peaks corresponding to the Berry curvature hot spots at νT = 
±4, νB = 4 are reproduced in Region 2. The white bar represents the horizontal range in (c). (c) 
Nonlocal (RNL), local (RL), and calculated nonlocal Ohmic resistance (RNLO) contributing to 
nonlocal transport of the νT = – 4 BI at D/ε0 = +0.40 V/nm. (d) RNL as a function of RL for hole-
like (red) and electron-like (blue) carriers across the νT = – 4 BI band gap at D/ε0 = +0.40 V/nm. 
The dependence is consistent with power law fits for the hole-like (solid line) and electron-like 
(dashed line) carriers. (e) Displacement field dependence of the powers extracted from the 
𝑅𝑅NL~𝑅𝑅L

𝛾𝛾h  (𝑅𝑅NL~𝑅𝑅L
𝛾𝛾e) fits for the hole- (electron-) like charge carriers. (f) Estimated from the 

Arrhenius fits, the local ∆L nonlocal ∆NL bandgaps at the BI peak (black) and half peak (blue 
and red, corresponding to the electron- and hole-like carriers) value of the resistance as a 
function of D. 



behavior during thermal activation, the nonlocal bandgap, ∆NL, turns out to be higher than ∆L over 
the entire range of displacement fields at which the nonlocal signal exists [Fig. S4(f)]. This is 
consistent with the Berry curvature hot spot model depicted in main manuscript Fig. 4(a).  

The main experimental observations of atomically enhanced Berry curvature have been 
reproduced in a different region of tTBLG, suggesting the robustness of the observed emergent 
quantum phenomena. The differences in quantitative details (i.e., the extracted power law 
dependence) further supports that the Berry curvature of reconstructed bands is extremely sensitive 
to microscopic details of reconstructed local atomic landscape, which can realistically vary with 
the presence of even slight twist angle inhomogeneity.    
 
 S6. Calculation of the electronic structure 
 

To obtain the electronic structure of tTBLG, we follow the momentum-space model in [4] 
with modified hopping parameters. The Hamiltonian in momentum space can then be formally 
written as  

𝐻𝐻𝐾𝐾(𝒒𝒒) = � 
𝐻𝐻1(𝒒𝒒) + 𝛿𝛿1𝕀𝕀2×2 𝑇𝑇12 0

𝑇𝑇12†  𝐻𝐻2(𝒒𝒒) + 𝛿𝛿2𝕀𝕀2×2 𝑇𝑇23

0 𝑇𝑇23† 𝐻𝐻3(𝒒𝒒) + 𝛿𝛿3𝕀𝕀2×2

� . (𝑆𝑆2) 

The diagonal blocks describe the low-energy Hamiltonian of the Bernal bilayer graphene with 𝛿𝛿ℓ 
representing the onsite potential due to the applied vertical displacement field. The intralayer 
parameters are taken from [5]. The off-diagonal terms describe the interlayer interaction between 
adjacent Bernal bilayers. More explicitly, the intralayer terms in the (𝐴𝐴1,𝐵𝐵1,𝐴𝐴2,𝐵𝐵2) basis can be 
expressed as:  

𝐻𝐻ℓ(𝒒𝒒) =  �
𝐻𝐻𝐷𝐷
ℓ,𝑡𝑡(𝒒𝒒) 𝑔𝑔†(𝒒𝒒)
𝑔𝑔(𝒒𝒒) 𝐻𝐻𝐷𝐷

ℓ,𝑏𝑏(𝒒𝒒)
�  , (𝑆𝑆3) 

where the superscript 𝑡𝑡/𝑏𝑏 denotes the top and bottom Bernal bilayer graphene. 𝐻𝐻𝐷𝐷 is the rotated 
Dirac Hamiltonian for monolayer graphene.  

𝐻𝐻ℓ,𝑡𝑡/𝑏𝑏(𝒒𝒒) =  � Δt ℏ𝑣𝑣𝐹𝐹𝑒𝑒𝑖𝑖𝜃𝜃ℓ𝑞𝑞+
ℏ𝑣𝑣𝐹𝐹𝑒𝑒𝑖𝑖𝜃𝜃ℓ𝑞𝑞− Δb

�  , (𝑆𝑆4) 

where 𝜃𝜃1 = 𝜃𝜃12 , 𝜃𝜃2 = 0 , and 𝜃𝜃3 = 𝜃𝜃23 , and 𝑣𝑣𝐹𝐹 = 0.8 × 106 m/s  is the monolayer graphene 
Fermi velocity, 𝑞𝑞± = 𝑞𝑞𝑥𝑥 ± 𝑞𝑞𝑦𝑦. The diagonal Δt/b represents the on-site potential of dimer sites 
with respect to nondimer sites, and Δt/b = 0.050 eV is the neighboring layer is not vacuum and 0 
otherwise. 𝑔𝑔(𝒌𝒌) is the parabolic part of the band structure: 

𝑔𝑔(𝒒𝒒) =  �ℏ𝑣𝑣4 𝑞𝑞+ 𝛾𝛾1
ℏ𝑣𝑣3𝑞𝑞− ℏ𝑣𝑣4𝑘𝑘+

�  , (𝑆𝑆5) 

where 𝛾𝛾1 = 0.4 eV  is the hopping between dimer sites, 𝛾𝛾3 = 0.32 eV, 𝛾𝛾4 = 0.044 eV and 𝑣𝑣𝑖𝑖 =
√3𝛾𝛾𝑖𝑖𝑎𝑎
2ℏ

 where 𝑎𝑎 is the monolayer graphene lattice constant.  
For the interlayer coupling, we keep the nearest neighbor coupling in momentum space 

𝑇𝑇𝛼𝛼𝛼𝛼
𝑖𝑖𝑖𝑖 �𝒒𝒒(𝑖𝑖),𝒒𝒒(𝑗𝑗)� = �𝑇𝑇𝛼𝛼𝛼𝛼

𝒒𝒒𝑛𝑛
𝑖𝑖𝑖𝑖
𝛿𝛿𝒒𝒒(𝑖𝑖)−𝒒𝒒(𝑗𝑗),−𝒒𝒒𝑛𝑛

𝑖𝑖𝑖𝑖 ,
3

𝑛𝑛=1

 (𝑆𝑆6) 

 



where 𝒒𝒒1
𝑖𝑖𝑖𝑖 = 𝐾𝐾Li − 𝐾𝐾Lj , 𝒒𝒒2

𝑖𝑖𝑖𝑖 = ℛ−1 �2𝜋𝜋
3
� 𝒒𝒒1

𝑖𝑖𝑖𝑖 , 𝒒𝒒3
𝑖𝑖𝑖𝑖 = ℛ �2𝜋𝜋

3
� 𝒒𝒒1

𝑖𝑖𝑖𝑖  and ℛ(𝜃𝜃) is the counterclockwise 

rotation matrix by 𝜃𝜃. We take into account the out-of-plane relaxation by letting 𝑡𝑡𝐴𝐴𝐴𝐴
𝑖𝑖𝑖𝑖 = 𝑡𝑡𝐵𝐵𝐵𝐵

𝑖𝑖𝑖𝑖 =
𝜔𝜔0 = 0.07  eV and 𝑡𝑡𝐴𝐴𝐴𝐴

𝑖𝑖𝑖𝑖 = 𝑡𝑡𝐵𝐵𝐵𝐵
𝑖𝑖𝑖𝑖 = 𝜔𝜔1 = 0.11  eV due to the strengthened interaction between 

AB/BA sites from relaxation.  

𝑇𝑇𝒒𝒒1
𝑖𝑖𝑖𝑖

= �
𝜔𝜔0 𝜔𝜔1
𝜔𝜔1 𝜔𝜔0

� ,𝑇𝑇𝒒𝒒2
𝑖𝑖𝑖𝑖

= � 𝜔𝜔0 𝜔𝜔1𝜙𝜙�
𝜔𝜔1𝜙𝜙 𝜔𝜔0

� ,𝑇𝑇𝒒𝒒3
𝑖𝑖𝑖𝑖

= �
𝜔𝜔0 𝜔𝜔1𝜙𝜙
𝜔𝜔1𝜙𝜙� 𝜔𝜔0

� , (𝑆𝑆7) 

where 𝜙𝜙 = 𝑒𝑒
𝑖𝑖2𝜋𝜋
3  and 𝜙𝜙� = 𝑒𝑒−

𝑖𝑖2𝜋𝜋
3 . 

 
 

S7. Spatial dependence of valley currents in tTBLG 

By following previously-introduced approaches [6–12], we measure the nonlocal signal 
RNL at voltage probes located at varying distance L from the applied current [Fig. S5 and Fig. 1(b)]. 
In this configuration, at an electric field E driving the charge current, the Berry curvature hot spot 
yields a non-zero transverse valley current density (valley Hall effect), Jv = 𝜎𝜎𝑥𝑥𝑥𝑥𝑣𝑣 E. At a band 
insulator state, the transverse valley Hall conductivity 𝜎𝜎𝑥𝑥𝑥𝑥𝑣𝑣  is expected to be Me2/h, where M is the 
total Berry flux of the occupied states below the Fermi energy. Subsequently, the inverse valley 
Hall effect is responsible for generating the nonlocal signal RNL decaying with L [Fig. S5(b)]. 
Following the previously established methods [6,8–10], we fit the length dependence of RNL at the 
νT = –4 [Fig. S5(b)] BI state with the model expression            

𝑅𝑅NL = �
𝑤𝑤
2𝜉𝜉�

�𝜎𝜎𝑥𝑥𝑥𝑥𝑣𝑣 �
2𝜌𝜌𝑥𝑥𝑥𝑥3 exp (−𝐿𝐿/𝜉𝜉), (𝑆𝑆8) 

where w is the width of the valley channel, ξ is the valley decay length, and ρxx is the longitudinal 
resistivity. For νT = –4 BI we found ξ to be 4±2 μm, a change much slower than the decay due to 
diffusive Ohmic transport, and consistent with the expected inter-valley scattering lengths. For the 
νT = –4 BI state, 𝜎𝜎𝑥𝑥𝑥𝑥𝑣𝑣  is found to be ~3e2/h confirming the Berry curvature hot spot being the origin 
of the nonlocal signal.  

 
 
FIG. S5. Spatial dependence of valley Hall effect. (a) Nonlocal transport measurement 
configuration with non-local voltages simultaneously measured at different distances from the 
driven current. (b) RNL calculated from the measured nonlocal voltages as a function of L, the 
distance from the driven current, at νT = –4 (D/ε0 = +0.44 V/nm) BI state. The dashed lines 
represent a data fit with Equation (S8). 



 
S8. Valley currents measured in additional device   
 

Displacement field-tunable valley currents were also observed in an additional twisted 
multilayer system [Device 2, Figs. S6(a) and S6(b)]. The second device consists of four layers of 
BLG consecutively twisted with respect to each other [Fig. S6(a)]. The device was fabricated by 
following a similar protocol introduced in Section S1. However, an additional graphite bottom 
gate was picked up before the entire stack was released onto a SiO2 substrate. The displacement 
field and charge carrier densities were calculated based on a parallel-place capacitor model from 
Section S2: D = (–CTGVTG + CBGVBG)/2 + D0, n = (CTGVTG + CBGVBG)/e + n0, where, for Device 2, 
CTG = εhBN/dt (CBG = εhBN/db) is the capacitance per unit area of the top (bottom) graphite gate. The 
thickness of the hBN flake separating the top (bottom) graphite gate from the twisted multilayer is 

 
 
FIG. S6. Results from second device. (a) Schematic structure of the second dual gated twisted 
multilayer device consisting of four layers of BLG consecutively twisted in the same direction. 
The voltage applied to the top (VTG) and bottom (VBG) graphite gates controls the charge carrier 
density and displacement field. (b) Optical micrograph of the second device with the numbers 
labeling contacts to the twisted multilayer region. (c) The measured four-probe resistance Rxx 
between Contacts 4 and 5 as a function of total charge carrier density n, middle moiré filling 
factor νM and out-of-plane displacement field D. The current is driven between Contacts 1 and 
6. The color plots in (c) and (d) have black bars indicating the horizontal top gate voltage ranges 
in Figs. S7(a) and S7(b). (d) Same as (c) but for the measured nonlocal resistance between 
Contacts 4 and 8 when a current is driven between Contacts 5 and 7. 



respectively dt = 47 nm (db = 99 nm). As in Section S2, we estimate the charge carrier density and 
displacement field offsets to be D0/ε0 ~0.02 V/nm and n0 ~ 2×1011 cm-2 respectively.   

We first characterize Device 2 by driving a current between Contact 1 and Contact 6 [Fig. 
S6(b)] and measuring the local four-probe resistance, RL = Rxx, between Contact 4 and Contact 5 
as a function of n and D [Fig. S6(c)]. Near n ~ ±6.5×1012 cm-2, we observe resistance peaks from 
moiré band insulator states corresponding to a twist angle of θM = 1.67°±0.05°. Their dependence 
on the displacement field points to the origin of the BI being from the moiré between the two 
middle BLG layers. Namely, applying a small either positive or negative displacement field pushes 
the charges away from the middle moiré interface. Thus, the middle moiré BI states are effectively 
shortened by either the topmost or bottommost conductive BLG which results in decreasing Rxx.  

At middle moiré fillings of νM = ±4 in Device 2, we observe a substantial nonlocal 
resistance RNL = V48/I57 [Fig. S6(d)], when a current is driven from Contact 5 to Contact 7, and the 
voltage is measured between Contact 4 and Contact 8. The measured nonlocal resistance at νM = 
±4 is more than two orders of magnitude larger [Figs. S7(a) and S7(b)], than the expected 
contribution from nonlocal Ohmic currents RNLO = RL(w/L)exp(–L/λ), where λ = w/π; w = 0.8 µm, 
L = 1.6 µm are the width and length of the channel. Therefore, the measured nonlocal signal cannot 

 
 
FIG. S7. Valley Hall effect in second device. (a) and (b) The dependance of the local (RL), 
nonlocal (RNL) and nonlocal Ohmic resistances (RNLO) on the top graphite gate voltage (VTG) 
near νM = 4 and νM = –4 BI states at D/ε0 = 0.09 V/nm and D/ε0 = –0.11 V/nm correspondingly. 
The color indicates the types of carriers involved in electrical transport. (c) and (d) RNL as a 
function of RL for hole-like (red) and electron-like (blue) carriers near νM = ±4 and the 
displacement fields as in (a) and (b). For each carrier type, the solid and dashed lines are power 
law fits 𝑅𝑅NL~𝑅𝑅L

𝛾𝛾. (e) and (f) The fitted curve exponents γ = γh (γe) for the hole- (electron-) like 
carriers as a function of displacement field near νM = ±4. 



be due to stray Ohmic currents and should come from a Berry curvature hot spot. To confirm this, 
we study the dependence of RNL on RL near the BI peak for electron-(Fig. S7, blue), and hole-like 
(Fig. S7, red) carriers controlled by the graphite top gate voltage. For a selected carrier type (either 
hole- or electron-like) near the νM = ±4 BI states, the log-log plots [Figs. S7(c) and S7(d)] of RNL 
as a function of RL exhibit a clear power law dependence fitted by a trendline RNL ~𝑅𝑅L

𝛾𝛾. For the 
fitted curves plotted as solid (dashed) lines in Figs. S7(c) and S7(d) corresponding to the hole- 
(electron-like) carriers, we extract the exponents γh(γe) whose values indicate the strength of the 
valley Hall effect.  The latter can be tuned by applied out-of-plane displacement field [Figs. S7(e) 
and S7(f)]. Near νM = 4(–4), both carrier type exponents exhibit a trend of having the lowest values 
near D0/ε0 ~ 0.1(–0.1) V/nm, being a signature of γ decreasing toward zero due to saturation of 
valley conducting channel. Specifically, for hole-like carriers near νM = 4 at D0/ε0 ~ 0.09 V/nm, 
the exponent of the scaling relation RNL ~𝑅𝑅L

𝛾𝛾  reaches γh = 0.63 suggesting a significant 
reinforcement of the Berry curvature hot spot. This can potentially be explained by two competing 
inter-moiré interactions between the middle and topmost moiré interfaces and between the middle 
and bottommost moirés. At |D0/ε0| < 0.1 V/nm, both the topmost and the bottommost moirés are 
depleted of charge carriers thus equally affecting the middle moiré interface and resulting in further 
amplification of the valley currents.   
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