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Table S1. The lattice constant, a, buckling height, 4z, and interlayer distance, d, as well as

the relative energies computed with different levels of theory (including ZPE correction) for

the sixteen stacking configurations of blue AsP.

PBE+MBD SCAN+rvVv10 PBE0+DDsC ACFDT-
RPA+PBE(
Configuration a Az d AE a Az d AE d AE AE
ALA 344 132 453 424 342 130 4.62 44 458 0.8 0.0
AA 344 132 461 415 342 130 4.67 4.1 4.62 0.0
AA 344 132 470 41.8 342 130 490 49 4790 0.2
A’ 1B, 345 132 436 41.6 342 130 4.69 53 4.59 2.7
Group
I
A’ B 345 132 454 417 342 130 472 53 4.71 23
AB; 345 132 447 410 342 130 4.67 47 475 1.8
AB’; 345 132 466 422 342 130 4381 57 478 2.5
AiB, 345 132 488 462 342 130 492 9.0 488 5.0
A’ B, 344 132 540 532 341 130 536 172 551 12.5 14.8
A, B, 344 132 537 542 341 130 554 189 530 12.9
AA’ 344 132 546 538 341 131 545 179 545 12.5
Group
I A’B’ 344 132 545 530 341 130 550 17.0 5.51 11.9
AA 344 132 543 548 341 130 541 18.6 543 12.7
AlA 344 132 549 536 341 131 559 17.6 5.50 11.9
Group A’ B’ 3.53 1.28 3.07 0.0 3.51 125 3.13 0.0 3.11 9.5 24.5
II AB’, 3,55 126 334 405 352 1.25 339 292 352 38.4
Monolayer 344 132 - - 342 1.30 - - - -
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Figure S1. a) The phonon and b) electronic band structure within GoW, of the blue AsP

—4

monolayer.
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Figure S2. The phonon structures of bilayers of group I.



A,B, AA,
125K 125K /
§1o RN 10.0 Y
=
= 75 7.5
5
$ 5.0 5.0
o 25 2.5
0.0 0.0
K T K
Ar_lB'l AllAl_l AIA-l
12.5\_ 125K 12.5\_
SN OS NI SN
=
= 75 7.5 7.5
@
S 5.0 5.0 5.0
g — el
IL 2.5 2.5 2.5 —
0.0 0.0 £~ 0.0
r r ™ r ™

Figure S3. The phonon structures of bilayers of group II.
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Figure S4. The GyW, electron



Figure S5. The GyW, electronic band structures of bilayers of group II.
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Figure S6. Interlayer interaction energies per area as a function of the interlayer distance for

B- and I-AsP bilayers.



Classical dipole-dipole energy definition

P1P23cosacosf - cosf

E ;. =
dip - dip
4re, r3

Py Py dipoles of upper and bottom layers, respectively.
T the interlayer distance or the distance between p1 and pa.
a, 0: angles between P1and 7 and between P2 and 7, respectively.

B: angle between P1and P2,



