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1. The carrier mobility and density

For a magnetic field perpendicular to the sample plane (8 = 0°), the emergence of
extra quantum oscillations in sample#1l at high fields without thermal cycling
treatment (TCT), as shown in Fig. 2(a) of main text and Fig. S1(a), can be attributed to
the surface Fermi-arcs participating in unusual Weyl magnetic orbits [1], and have been
detailedly discussed in the main text. The Fermi-arc-mediated quantum oscillations are
also observed in samples #2 and #3 with B > 6T and B > 9T, as plotted in Figs.
S1(b) and S1(c), respectively.

Due to the suppression of backscattering by m Berry phase in topological
semimetals with a k-linear dispersion, a high carrier mobility is expected. To obtain the
mobility of CdsAs, microbelts, we have carried out the Hall resistivity measurements at
T =2 K without TCT and the measured resistivity (p., and p,, ), as plotted in Figs.
S1(a)-S1(c), has been converted to the conductivity (oy, and oy, ), as depicted in Figs.
S1(d)-S1(f). The carrier mobility can be estimated by standard Bloch-Boltzmann
transport formula [2], pu; = uny, Where u, = U, = ﬁ with B,,,, the field
corresponding to the peak position of o,,(B) and y=p,/p; the resistivity
anisotropy. The subscripts 1 and 2 refer to the current direction along the longitudinal
and transverse directions, respectively. The resistivity anisotropy y is about 25, as
studied in our previous work [3]. The carrier mobility deduced from p,, is shown in

Table 1 of main text, the obtained carrier mobility in our microbelts is comparable

with previous studies of CdsAs; single crystals [2].



QD
Nt
o
o
©
—~
(=)
~

—~
)
~
o
o
(2]

s
S

L
N

o
o
=

Py (x10% 2 m)
o
o
[}
é‘“l
—
o
N
x‘
——s——s5—X
p =) 4] =)
(W, o1 ™
o o
£ (o)}

P, (x10% @ m)

s
]
N

Pxx

o ¢
o
w
L5
o [$)]
o
N
A o
(W, o1x)
4
Py (x107 QM)
o
o
N
N o
(W, o1x)

1510 5 0 5 10 15 1510 5 0 5 10 15 1510 5 0 5 10 15
B (T) B (T)
(d) 48 i © 14w (f) oo == 3 {50
1 XX
— Pl T =2k a -~ I =2k e -~ T=2K a
= 24t {128 g 7t 132 g a5} {252
- X X - <
‘a s o o a =)
0 0o = 0 0o = 0 0o =
“ 0, = o, = O,
x = X - X -
%24 {12 3, % Th 13 3, % -451 -25 3,
X N 3 LN % N
© . - © . = © = -
Oxy Oxy {-6 Xy
48 e 124 Ay 20 , . .., , 3%
1510 5 0 5 10 15 1510 5 0 5 10 15 1510 5 0 5 10 15
B (T) B (T) B (T)

Fig. S1. (Color online) (a-c) The longitudinal magnetoresistivity and Hall resistivity
for samples #1, #2 and #3 at T = 2 K, respectively, without the TCT. (d-f) The

corresponding longitudinal magnetoconductivity and Hall conductivity.

2. Negative longitudinal magnetoresistivity and Scattering time .
Another striking feature in Weyl/Dirac semimetals is the negative LMR, which is
usually attributed to the chiral anomaly. While a temporarily upward-shifted Fermi
level would suppress this negative LMR, due to the change of the band topology. We
believe that after the fourth TCTs in sample #1, the Fermi energy is approaching the
Lifshitz transition point where the single Fermi surface encloses two Dirac cones. This
is well illustrated in our experiments, as we can see in Fig. S2(a), the negative LMR has
been largely suppressed after four TCTs. In the picture of chiral anomaly, this can also
be well identified via the intervalley scattering time 7. of chiral charges. According to
the semi-classical transport theory [4], in weak field limit, the positive conductivity

induced by chiral anomaly is proportional to B?. Indeed, this quadratic field



dependence is consistent with our experimental observations in low magnetic fields, as
shown in Fig. S2(b). Theoretically, the ratio between the chiral anomaly induced

conductivity increment 6o,, and zero field conductivity o, can be written as [4]:

S0 _ 3%k p2 Te (1)
) 4E}%k% Ter

with 1, the transport lifetime. Fitting the temperature-dependent oscillation
amplitudes to the Lifshitz-Kosevich formula [5,6], we can get the effective mass which
changes from 0.039 m, to 0.043 m, after the four TCTs. The transport lifetime can
be deduced by the relationship t,. = uhkr/evy with Fermi velocity vy = hkp/m*.
Finally, we get the scattering time t., which decreases from 4 x 107125 to
1.35 x 10712 s after four TCTs. The dramatic damping of the scattering time T,
gives another evidence that the upward shifting of the Fermi energy suppresses the

chiral charge pumping in CdsAs, microbelts due to the change of the band topology.
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Fig. S2. (Color online) (a) The chiral anomaly induced negative LMR in parallel

electromagnetic fields at T = 2 K for each measurement with and without the TCTs



in sample #1. (b) The positive longitudinal magnetoconductivities before and after the
TCTs at T = 2K. The blue curves are the fitting of the magnetoconductivity
backgrounds to B2-type function. Inset: The fittings of the temperature-dependent
oscillation amplitudes to the Lifshitz-Kosevich formula generate the effective mass

0.039m, and 0.043 m, before and after the TCTs, respectively.
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