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The supplementary materials include following parts:

1. Kink dispersion over momentum space

2. Estimation of superconducting transition temperature from EPC
3. Kink dispersion and charge density wave gap in the 6 band
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Temperature dependence of the kinks on the o and 3 band
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1. Kink dispersion over momentum space

To investigate the momentum dependence of the electron-phonon coupling (EPC), we took 8 cuts
along the FS of a band and 9 cuts along the FS of 3 band as shown in Fig. Slc. The ARPES
intensity plots of these cuts are shown in Fig. Sla and S1b. Through applying Lorentzian fits to
the MDC:s, the extracted band dispersions are summarized in Fig. S1d, e for the o bands and Fig.
Slg, h for the B bands. The deviations of the band dispersions at higher binding energies (£g) to
the linear fits at lower Eg highlight the electronic kinks. The kink energies can be determined by
the peak positions of the ReZ(w) plots shown in Fig. S1f and S1i. Clearly, the energy of the kinks
is momentum independent.

The Agev 1s obtained by a linear fit at an energy range smaller than Eg~12 meV. The fits to

determine Agev presented in Fig. 2f and 3f are demonstrated as black lines in Fig. S1f and S1i.

2. Estimation of superconducting transition temperature from EPC
The superconducting transition temperature 7. is estimated based on McMillan’s formula which
applies in the strong-coupling regime3?:

[_ 1.04(1+21) ] ),

Te = ?—Dexp A—pu*(1+0.621)
Here 6, is the Debye temperature, A and p* are dimensionless parameters which describe the
strength of effective electron-electron attractive and screened-repulsive interactions, respectively.
When A > p, the superconductivity can happen.

The Debye temperature 6, is the average frequency of the coupled phonon modes calculated from
the Eliashberg function a*F(®) according to Egs. (2)-(3) in main text. The average frequencies for
the o and B bands are ~18.5 meV and ~15.7 meV, respectively. We take the average value ~17.1
meV to calculate the T¢. Thus, 8;, equals to ~198 K. The parameter " is assigned to be 0.12, which
is a theoretically suggested value?'. Based on the 6, = 198 K and p* = 0.12, the A=0.45 ~ 0.6
determined from the kinks in the electronic band structure gives a 7. from 0.8 K ~ 3 K. The upper

limit is close to experimental 7. of CsV3Sbs sample (Fig. S2).

3. Kink dispersion charge density wave gap in the & band
Both 3 and & bands are captured in the cuts marked in Fig S3a. The ARPES intensity plots along

cut 1 and cut 2 are shown in Fig. S3b and S3c. The V 3d,,, orbital derived  bands are favored in
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intensity under s-polarized light while the V 3d,2_,2 orbital derived & bands are favored in

intensity under p-polarized light. As extracted band dispersions shown in Fig. S3d and ReX(m)
plots in Fig. S3e, the kinks at Eg~12 meV and 32 meV are also observed in the o band.

By symmetrizing the EDCs at kr shown in Fig. S3d, a charge density wave (CDW) gap, which
manifests as a dip at Er, opens in the d bands but nearly absent in the  bands. The CDW gap
becomes larger in & band when approaching to M points, which makes the band flatter at EF, as
Fig. S3b and S3c showing. The formation of the CDW gap near Er may reduce the contribution of

the O bands in the superconducting paring.
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Fig. S1. The kink dispersion over momentum space. a,b ARPES intensity plots of the o and 3 bands taken
along their FSs as shown in c. d,e Band dispersions of the a bands shown in binding energy range [15, 70]
meV and [0, 20] meV, respectively. The black lines are the linear fits to band dispersions below the kinks.

f ReZ(w) plots of the a bands. The black lines are the linear fits to determine the Agey. g;h Same with d,e
but for the B bands. i Same with f but for but for the B bands.
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Fig. S2. Magnetism as function of temperature for CsV3Sbs measured under 20 Oe magnetic field. The

diamagnetism shows up below 7. ~ 2.6 K.
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Fig. S3. The kink dispersion and CDW gap in the 6 bands. a ARPES intensity integrated over E£r £+ 10
meV. The dashed lines represent the Fermi surface contours. b,c ARPES intensity plots of cut 1 and 2
marked in a measured with s- or p-polarized light. The black line in left panel of b is the MDCs at £r which
shows two peaks contributed from the B and 6 bands. The green dotted lines are the dispersions derived
from fits to the MDCs. d Extracted band dispersions of the 3 and & bands in cut 1 and the 6 band in cut 2.
Bare bands are shown as black dashed liens. e ReX() of the band dispersion presented in d. f Symmetrized

EDC:s at kr of the B and & bands along cut 1 to cut3 marked in a.



&3

40 -
%30M10K
& T N
g 20F 40 K
i MGOK
°k 80K

kel M0 K
60 -40 20 0
E - Er (meV)
b , d
F 30F
F B/10K 120K FB band
NP 25:;”"'/f/\\ -
= = 20;;///\\\10K
E -20F - = i/,\/'/\’\\\st
< < 15F
w N 40K
w 4of - & 1OM6OK
5
-60f b : 80 K
1 Lok 0k 1 NP0 K
0.4 05 04 60 -40 20 0
84 ky (A E - E- (meV)

85  Fig. S4. Persistent kinks above CDW transition temperature at 94 K. a,b The ARPES intensity plots at 7=
86 10K and 120K for the o and 3 bands, respectively. ¢,d ReX(w) at different temperatures for the o and f3

87  bands, respectively.
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