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Supplementary Figure 1: X-ray diffraction data on TaP. The x-ray diffraction
measurements have been performed on TaP powder at room temperature using a
Brucker D8 diffractometer with Cu Ka radiation. Powder matching pattern (LeBali fit)
(upper-red) and difference plot (lower-black) of the x-ray diffraction data for the
powdered TaP crystal. The rows of ticks show the Bragg peak positions for the 14,md
(space group No. 109), witha=b=3.32 A, and c = 11.34 A.
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Supplementary Figure 2: Band evolution near the Weyl nodes W1. a, Schematic
band dispersion of one pair of Weyl nodes in the k,-k, plane. b-g, Band dispersions
along the ky direction with k, = 20.58 n/c” and ky in a range of 0.54> k, >0.45 m/a.
The cutting positions of C1-C6 are indicated by the vertical planes in a. h-m, Band
dispersions along the k, direction with ky, = 0.54 n/a and k, in a range of 20.3< k,
<21.0 w/c’. The dotted lines in b-m are guides to the eye that indicate the band
dispersions. For both in plane and out of plane direction, two bands cross each other
twice at Er (Weyl nodes) when cutting through two Weyl points perpendicular to the
mirror plane (C1), and the two crossing points sink down and merge together while
cutting off the Weyl points gradually. The results demonstrate that the Weyl nodes

W1 form a pair of three-dimensional Dirac cone in the momentum space.
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Supplementary Figure 3: Band evolution near the Weyl nodes W2. a-f, Band
dispersions along the ky direction with k, = 20 n/c” and ky in a range of 1.13> k,
>0.93 m/a. g, ARPES intensity profile near one pair of W2 in the k,-k, plane. h-l,
Band dispersions along the k, direction with ky = 1.03 m/a and k, in a range of 21.0<
k, <21.6 w/c’. The results indicate that W2 type of Weyl nodes form a pair of

three-dimensional Dirac cone in the momentum space.
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Supplementary Figure 4: Surface states on the P terminated (001) surface of TaP.
ARPES spectra along high symmetry lines in surface BZ, compared with the
calculated surface bands (red lines) on P-terminated (001) surface. The grey arrows

indicate the surface states from P-terminated surface
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Supplementary Figure 5: Comparison of band structure near Weyl nodes
between TaAs and TaP. a, ARPES spectra cutting through a pair of W1 in TaAs. Red
lines are the band structure from calculations. b-¢, Corresponding energy distribution
curves and momentum distribution curves. Dots are the traced band dispersions. d-f,
Same as a-c, but cutting through a pair of W2 in TaAs. g, Electronic band structure
traced from experimental data. Each node of both W1 and W2 types in TaAs is
enclosed by single Fermi surface with Fermi chern number Cps = 1. h-n, Same as
a-g, but for TaP. In TaAs every node of W1 and W2 types is enclosed by single Fermi
surface with Fermi Chern number (Cps) = £1. In TaP the pair of W2 nodes are
enclosed by one Fermi surface with zero Cgs, which is topological trivial. The data of

- 1
TaAs was reproduced from previous work .
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