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Supplementary Note 1: Honeycomb Strip and Hidden Points of SU(2) Symmetry

In this work, we studied the KΓ model as defined by the Hamiltonian of Eq. (1) in the

main text on a two-leg honeycomb strip using numerical exact diagonalization (ED) and

density matrix renormalization group (DMRG). The KΓ model defined on this geometry is

particularly suited to infer the physics of the 2D honeycomb limit because it supports two

points of hidden SU(2) symmetry that are also present in this limit. These points of hidden

SU(2) symmetry are revealed by transforming the KΓ Hamiltonian via a six-sublattice

transformation dubbed T61.
Supplementary Figure 1(a) depicts the two-leg honeycomb geometry, which can be con-

sidered as a strip of the honeycomb lattice. Periodic boundary conditions (PBC) on the

two-leg cluster are imposed by (i) connecting the outward vertical z-bonds as shown by blue

dashed lines in 1(a) and (ii) connecting the ends of the legs, i.e. members of the slashed

bonds are identified. The six-sublattice convention is defined according to labels on the sites

in Supplementary Figure 1.

We now define T6 as

T6 (1)

sublattice 1: (Sx, Sy, Sz) → ( S̃x, S̃y, S̃z),

sublattice 2: (Sx, Sy, Sz) → (−S̃x,−S̃z,−S̃y),

sublattice 3: (Sx, Sy, Sz) → ( S̃y, S̃z, S̃x),

sublattice 4: (Sx, Sy, Sz) → (−S̃y,−S̃x,−S̃z),

sublattice 5: (Sx, Sy, Sz) → ( S̃z, S̃x, S̃y),

sublattice 6: (Sx, Sy, Sz) → (−S̃z,−S̃y,−S̃x).

The above transformation reveals two points of hidden SU(2) symmetry. When K = Γ > 0,

we see thatH → J̃
∑

〈j,k〉 S̃j ·S̃k, with J̃ = −K. Similarly, K = Γ < 0 gives rise to an antifer-

romagnetic SU(2) point with the same J̃ . We also note that an equivalent T6 transformation

can be defined on the C3-symmetric (i.e. under cyclic permutations x→ y → z → x) honey-

comb cluster with the sublattices shown in Supplementary Figure 1(b). Periodic boundary

conditions on the C3-symmetric honeycomb cluster are imposed by identifying protruding

bonds of the same type on opposite sides of the cluster.

It is important to note that the boundary conditions in these clusters allow for a consistent
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Supplementary Figure 1. Cluster Geometries – Clusters with N = 24 sites used in the ED

calculations. The bond types γ = x, y, z in the Hamiltonian are shown as red, green, and blue

bonds, respectively, and labelled around one site. The six-sublattice convention used for T6 is

indicated by the numbers on each site. (a) Two-leg honeycomb geometry depicted as a strip of

the honeycomb lattice. Periodic boundary conditions are imposed by (i) connecting protruding z

bonds vertically depicted by blue dashed lines, and (ii) identifying the slashed bonds at the left and

right ends of the legs. (b) C3-symmetric honeycomb cluster, where periodic boundary conditions

are imposed by identifying protruding bonds on opposite ends of the cluster.

definition of the T6 transformation, and thus support points of hidden SU(2) symmetry

present in the infinite honeycomb lattice. For this reason, the two-leg and C3-symmetric

honeycomb clusters described here are suitable choices.
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Supplementary Note 2: Role of Γ′

In addition to components of the spin-spin correlators, the spin structure factor S(q) can

be used to distinguish the KΓSL from ZZ magnetic order and the KSL. In Supplementary

Figure 2 we show S(q) at q = Γ and M as a function of Γ/K at h = 0 calculated in the

C3-symmetric honeycomb cluster with ED for different values of Γ′. As a negative Γ′ is

introduced, M-point correlations quickly dominate over q = Γ outside of the KSL as shown

in 2(a-c). The emergence of peaks in S(q) at q = M indicate the onset of ZZ magnetic

order due to Γ′, and sharpen as the magnitude of Γ′ increases2. The KSL phase is also

seen to shrink, pushing it towards the pure K limit indicated by χΓ/K in 2(d-f). Beyond

a critical value of Γ′
c ' −0.1, the KSL phase is destroyed entirely in favour of ZZ order.

Inclusion of subdominant FM nearest-neighbour Heisenberg (J) and dominant AFM third

neighbour Heisenberg (J3) also tends to promote ZZ magnetic order alongside the FM Γ′.

If the combined effect of Γ′-J-J3 is too large, the KSL phase may be completely destroyed.

Observation of the thermal Hall effect in α-RuCl3 suggests that the combined effect of these

terms is small, but quantifying this is left as future work.
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Supplementary Figure 2. Role of Γ′ – Zero-field values of (a-c) the spin structure factor S(q) at

q = M,Γ and (d-f) χΓ/K as a function of Γ/K calculated with ED on the C3-symmetric honeycomb

cluster for different values of Γ′. With a finite FM Γ′, the KΓSL is replaced by ZZ magnetic order as

discussed in the main text. ZZ order is characterized by dominant M-point correlations which grow

with the magnitude of Γ′, while Γ-point correlations are favoured in the KSL. At the same time,

peaks in χΓ/K show that the KSL phase space shrinks until it disappears entirely at Γ′
c ' −0.1.

Supplementary Note 3: Plaquette Expectation Values

In the pure Kitaev limit the Wp operators are conserved quantities, and the ground state

is characterized by Wp = +1 on all plaquettes. Although this is no longer true with finite h,

Γ, or Γ′, 〈Wp〉 is still a quantity which can distinguish the KSL from the nearby ZZ order. We

therefore seek an analytic expression for 〈Wp〉 in the relevant magnetically ordered states.

First, we start with a FM arrangement of spins, where the moment on each site points along

the [111] direction with state |↑111〉. The moments are then uniformly rotated through polar

angles (θ, ϕ), where θ is defined from the [111] axis and ϕ from the [112] axis. With ϕ = 0,

θ corresponds to the tilting angle of the field in the âĉ∗ plane considered in the main text.
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Expectation value of the plaquette operator in this state is found to be

〈Wp〉FM (θ, ϕ) =

(
3 cos(θ) + 5 cos(3θ)− 4

√
2 sin3(θ) cos(3ϕ)

24
√

3

)2

. (3)

This vanishes unless the moment direction involves all three spin components, and is maxi-

mized along the [111] (θ = 0) and symmetry-related directions. Similarly, a collinear AFM

product state ansatz for the zig-zag magnetic order yields the same plaquette expectation

but with an overall negative sign. While the expression for 〈Wp〉FM becomes exact in the

limit of high fields, the ZZ counterpart is not exact due to the product state ansatz. However,

the overall sign of 〈Wp〉 is correctly captured within this approximation.

Supplementary Note 4: Effect of a Magnetic Field Perpendicular to the âĉ∗ Plane

For completeness, we have also investigated the K-Γ-Γ′-h model under a magnetic field in

the [110] direction perpendicular to the âĉ∗ plane. Components of the spin-spin correlators

in the Γ/K-h plane are shown in Supplementary Figure 3 as calculated with DMRG in

the two-leg honeycomb cluster for Γ′ = −0.1. Phase boundaries determined by peaks in

the magnetic and Γ/K susceptibilities are shown as red lines. The most striking difference

from other field directions is the immediate instability of the KSL. This contrasts the 24-

site honeycomb cluster studied with ED, where we have found that the KSL region for a

[110] field is similar to that of the [112] direction. These observations are consistent with a

mirror symmetry of the model which prevents a finite thermal Hall conductivity3, but the

phase boundary found with DMRG is an artifact of the strip geometry. As with the other

directions considered, the ZZ magnetic order extends to finite field at larger Γ/|K|.
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1.2
<latexit sha1_base64="/eEz1V1Cj31qACSL/SJl+wfFNX4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKoF6k4MVjBWMLbSib7aZdursJuxuhhP4FLx5UvPqLvPlv3LQ5aOuDgcd7M8zMi1LOtPG8b6eytr6xuVXdru3s7u0f1A+PHnWSKUIDkvBEdSOsKWeSBoYZTrupolhEnHaiyW3hd56o0iyRD2aa0lDgkWQxI9gUku82a4N6w3O9OdAq8UvSgBLtQf2rP0xIJqg0hGOte76XmjDHyjDC6azWzzRNMZngEe1ZKrGgOsznt87QmVWGKE6ULWnQXP09kWOh9VREtlNgM9bLXiH+5/UyE1+FOZNpZqgki0VxxpFJUPE4GjJFieFTSzBRzN6KyBgrTIyNpwjBX355lQRN99r17i8arZsyjSqcwCmcgw+X0II7aEMABMbwDK/w5gjnxXl3PhatFaecOYY/cD5/APfSjQw=</latexit><latexit sha1_base64="/eEz1V1Cj31qACSL/SJl+wfFNX4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKoF6k4MVjBWMLbSib7aZdursJuxuhhP4FLx5UvPqLvPlv3LQ5aOuDgcd7M8zMi1LOtPG8b6eytr6xuVXdru3s7u0f1A+PHnWSKUIDkvBEdSOsKWeSBoYZTrupolhEnHaiyW3hd56o0iyRD2aa0lDgkWQxI9gUku82a4N6w3O9OdAq8UvSgBLtQf2rP0xIJqg0hGOte76XmjDHyjDC6azWzzRNMZngEe1ZKrGgOsznt87QmVWGKE6ULWnQXP09kWOh9VREtlNgM9bLXiH+5/UyE1+FOZNpZqgki0VxxpFJUPE4GjJFieFTSzBRzN6KyBgrTIyNpwjBX355lQRN99r17i8arZsyjSqcwCmcgw+X0II7aEMABMbwDK/w5gjnxXl3PhatFaecOYY/cD5/APfSjQw=</latexit><latexit sha1_base64="/eEz1V1Cj31qACSL/SJl+wfFNX4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKoF6k4MVjBWMLbSib7aZdursJuxuhhP4FLx5UvPqLvPlv3LQ5aOuDgcd7M8zMi1LOtPG8b6eytr6xuVXdru3s7u0f1A+PHnWSKUIDkvBEdSOsKWeSBoYZTrupolhEnHaiyW3hd56o0iyRD2aa0lDgkWQxI9gUku82a4N6w3O9OdAq8UvSgBLtQf2rP0xIJqg0hGOte76XmjDHyjDC6azWzzRNMZngEe1ZKrGgOsznt87QmVWGKE6ULWnQXP09kWOh9VREtlNgM9bLXiH+5/UyE1+FOZNpZqgki0VxxpFJUPE4GjJFieFTSzBRzN6KyBgrTIyNpwjBX355lQRN99r17i8arZsyjSqcwCmcgw+X0II7aEMABMbwDK/w5gjnxXl3PhatFaecOYY/cD5/APfSjQw=</latexit>

�0.4
<latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit><latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit><latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit>

�0.8
<latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit><latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit><latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit> �/K

<latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit><latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit><latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit>

(a)1.6

PS

ZZ
0.0

<latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit>

0.0
<latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit>

�/K
<latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit><latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit><latexit sha1_base64="tDQxmkkoyDCQL1yN5dHMxqqZDUo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01FUG9FDwpeKhhbaEOZbDft0t0k7m6EEvonvHhQ8erv8ea/cdvmoNUHA4/3ZpiZFySCa+O6X05hYXFpeaW4Wlpb39jcKm/v3Os4VZR5NBaxagWomeAR8ww3grUSxVAGgjWD4eXEbz4ypXkc3ZlRwnyJ/YiHnKKxUqtzhVLi0U23XHGr7hTkL6nlpAI5Gt3yZ6cX01SyyFCBWrdrbmL8DJXhVLBxqZNqliAdYp+1LY1QMu1n03vH5MAqPRLGylZkyFT9OZGh1HokA9sp0Qz0vDcR//PaqQnP/IxHSWpYRGeLwlQQE5PJ86THFaNGjCxBqri9ldABKqTGRlSyIdTmX/5LvOPqedW9PanUL/I0irAH+3AINTiFOlxDAzygIOAJXuDVeXCenTfnfdZacPKZXfgF5+MbySqPVg==</latexit>

�0.4
<latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit><latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit><latexit sha1_base64="hEaFkvbntn6VYxw6VbtAi79MSP0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSRSUG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4qswZzLNDJVkvijOODIJKh5HA6YoMXxiCSaK2VsRGWGFibHxVG0I/uLLyyS4cK9d775Rb96UaVTgGE7gDHy4hCbcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBy91jTQ=</latexit>

�0.8
<latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit><latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit><latexit sha1_base64="UdS8DPiN/9d8NjWln77jy5PzTrU=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSQiWG9FLx4rGFtoQ9lsN+3S3U3Y3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZelHKmjed9Oyura+sbm5Wt6vbO7t5+7eDwUSeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsa3xZ++4kqzRL5YCYpDQUeShYzgk0hnXtuo1+re643A1omfknqUKLVr331BgnJBJWGcKx11/dSE+ZYGUY4nVZ7maYpJmM8pF1LJRZUh/ns1ik6tcoAxYmyJQ2aqb8nciy0nojIdgpsRnrRK8T/vG5m4kaYM5lmhkoyXxRnHJkEFY+jAVOUGD6xBBPF7K2IjLDCxNh4qjYEf/HlZRJcuNeud39Zb96UaVTgGE7gDHy4gibcQQsCIDCCZ3iFN0c4L8678zFvXXHKmSP4A+fzBzWBjTg=</latexit>

(b)

PS

ZZ

0.015
<latexit sha1_base64="G0jmyuoZR/V02YUHZhZ3LbDtSvQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEz1vBi8cKxhbaUDbbSbt0swm7G6GE/gYvHlS8+oe8+W/ctjlo64NlH+/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfqtJ1SaJ/LBjFMMYjqQPOKMGiv5bt31LnrVmv1nIMvEK0gNCjR71a9uP2FZjNIwQbXueG5qgpwqw5nASaWbaUwpG9EBdiyVNEYd5LNlJ+TEKn0SJco+achM/d2R01jrcRzaypiaoV70puJ/Xicz0XWQc5lmBiWbD4oyQUxCppeTPlfIjBhbQpnidlfChlRRZmw+FRuCt3jyMvHP6jd19/681rgs0ijDERzDKXhwBQ24gyb4wIDDM7zCmyOdF+fd+ZiXlpyi5xD+wPn8AaGnjWc=</latexit><latexit sha1_base64="G0jmyuoZR/V02YUHZhZ3LbDtSvQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEz1vBi8cKxhbaUDbbSbt0swm7G6GE/gYvHlS8+oe8+W/ctjlo64NlH+/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfqtJ1SaJ/LBjFMMYjqQPOKMGiv5bt31LnrVmv1nIMvEK0gNCjR71a9uP2FZjNIwQbXueG5qgpwqw5nASaWbaUwpG9EBdiyVNEYd5LNlJ+TEKn0SJco+achM/d2R01jrcRzaypiaoV70puJ/Xicz0XWQc5lmBiWbD4oyQUxCppeTPlfIjBhbQpnidlfChlRRZmw+FRuCt3jyMvHP6jd19/681rgs0ijDERzDKXhwBQ24gyb4wIDDM7zCmyOdF+fd+ZiXlpyi5xD+wPn8AaGnjWc=</latexit><latexit sha1_base64="G0jmyuoZR/V02YUHZhZ3LbDtSvQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEz1vBi8cKxhbaUDbbSbt0swm7G6GE/gYvHlS8+oe8+W/ctjlo64NlH+/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T941EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfqtJ1SaJ/LBjFMMYjqQPOKMGiv5bt31LnrVmv1nIMvEK0gNCjR71a9uP2FZjNIwQbXueG5qgpwqw5nASaWbaUwpG9EBdiyVNEYd5LNlJ+TEKn0SJco+achM/d2R01jrcRzaypiaoV70puJ/Xicz0XWQc5lmBiWbD4oyQUxCppeTPlfIjBhbQpnidlfChlRRZmw+FRuCt3jyMvHP6jd19/681rgs0ijDERzDKXhwBQ24gyb4wIDDM7zCmyOdF+fd+ZiXlpyi5xD+wPn8AaGnjWc=</latexit>

0.000
<latexit sha1_base64="/9KfeG9hiNQr9KwNF0oTs8Qju0w=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU0lF/LgVvHis4NpCu5Rsmm1Ds9klmRXK0t/gxYOKV/+QN/+NabsHrT4Iebw3w8y8MFXSIqVfXmlldW19o7xZ2dre2d2r7h882CQzXPg8UYnphMwKJbXwUaISndQIFodKtMPxzcxvPwpjZaLvcZKKIGZDLSPJGTrJp3VKab9am/8O5C9pFKQGBVr96mdvkPAsFhq5YtZ2GzTFIGcGJVdiWullVqSMj9lQdB3VLBY2yOfLTsmJUwYkSox7Gslc/dmRs9jaSRy6ypjhyC57M/E/r5thdBXkUqcZCs0Xg6JMEUzI7HIykEZwVBNHGDfS7Ur4iBnG0eVTcSE0lk/+S/yz+nWd3p3XmhdFGmU4gmM4hQZcQhNuoQU+cJDwBC/w6mnv2Xvz3helJa/oOYRf8D6+AZiUjWE=</latexit><latexit sha1_base64="/9KfeG9hiNQr9KwNF0oTs8Qju0w=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU0lF/LgVvHis4NpCu5Rsmm1Ds9klmRXK0t/gxYOKV/+QN/+NabsHrT4Iebw3w8y8MFXSIqVfXmlldW19o7xZ2dre2d2r7h882CQzXPg8UYnphMwKJbXwUaISndQIFodKtMPxzcxvPwpjZaLvcZKKIGZDLSPJGTrJp3VKab9am/8O5C9pFKQGBVr96mdvkPAsFhq5YtZ2GzTFIGcGJVdiWullVqSMj9lQdB3VLBY2yOfLTsmJUwYkSox7Gslc/dmRs9jaSRy6ypjhyC57M/E/r5thdBXkUqcZCs0Xg6JMEUzI7HIykEZwVBNHGDfS7Ur4iBnG0eVTcSE0lk/+S/yz+nWd3p3XmhdFGmU4gmM4hQZcQhNuoQU+cJDwBC/w6mnv2Xvz3helJa/oOYRf8D6+AZiUjWE=</latexit><latexit sha1_base64="/9KfeG9hiNQr9KwNF0oTs8Qju0w=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU0lF/LgVvHis4NpCu5Rsmm1Ds9klmRXK0t/gxYOKV/+QN/+NabsHrT4Iebw3w8y8MFXSIqVfXmlldW19o7xZ2dre2d2r7h882CQzXPg8UYnphMwKJbXwUaISndQIFodKtMPxzcxvPwpjZaLvcZKKIGZDLSPJGTrJp3VKab9am/8O5C9pFKQGBVr96mdvkPAsFhq5YtZ2GzTFIGcGJVdiWullVqSMj9lQdB3VLBY2yOfLTsmJUwYkSox7Gslc/dmRs9jaSRy6ypjhyC57M/E/r5thdBXkUqcZCs0Xg6JMEUzI7HIykEZwVBNHGDfS7Ur4iBnG0eVTcSE0lk/+S/yz+nWd3p3XmhdFGmU4gmM4hQZcQhNuoQU+cJDwBC/w6mnv2Xvz3helJa/oOYRf8D6+AZiUjWE=</latexit>

0.0
<latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit><latexit sha1_base64="NXwf5yQIN+w7fd5L8FWB+USdvyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj7Y5fHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7t2626vW7D8DWSZeQWpQoNmrfnX7CctirpBJakzHc1MMcqpRMMknlW5meErZiA54x1JFY26CfLbqhJxYpU+iRNunkMzU3x05jY0Zx6GtjCkOzaI3Ff/zOhlGV0EuVJohV2w+KMokwYRM7yZ9oTlDObaEMi3sroQNqaYMbToVG4K3ePIy8c/q13X37rzWuCjSKMMRHMMpeHAJDbiFJvjAYADP8ApvjnRenHfnY15acoqeQ/gD5/MHvEmM7Q==</latexit>

bh k [11̄0]
<latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit><latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit><latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit>

bh k [11̄0]
<latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit><latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit><latexit sha1_base64="CVMVZTBxjvd+8jCsdoXP2lx3fxg=">AAACEHicbVBNS8NAEN34WetX1KOXxSL0VBIRqreCF48VjC0koWw2k3bp5oPdjVJC/oIX/4oXDypePXrz37htc9DWBwOP92aYmRdknEllWd/Gyura+sZmbau+vbO7t28eHN7JNBcUHJryVPQDIoGzBBzFFId+JoDEAYdeML6a+r17EJKlya2aZODHZJiwiFGitDQwm4X3wEIYEVV4QYRHZYm9jAjCOXDs2lokAtul5Q/MhtWyZsDLxK5IA1XoDswvL0xpHkOiKCdSuraVKb8gQjHKoax7uYSM0DEZgqtpQmKQfjH7qMSnWglxlApdicIz9fdEQWIpJ3GgO2OiRnLRm4r/eW6uogu/YEmWK0jofFGUc6xSPI0Hh0wAVXyiCaGC6VsxHek8qNIh1nUI9uLLy8Q5a122rJvzRqddpVFDx+gENZGN2qiDrlEXOYiiR/SMXtGb8WS8GO/Gx7x1xahmjtAfGJ8/Ld+cvQ==</latexit>

hSxSxi
<latexit sha1_base64="U366BiL0jDzRVMgG+EnbrY4Ilao=">AAAB/3icbVA9T8MwEL2Ur1K+AgwMLBYVElOVIKTCVomFsQhCKzWhclynteo4ke0gqqgLf4WFARArf4ONf4ObdoCWJ530/N6dzvfClDOlHefbKi0tr6yuldcrG5tb2zv27t6dSjJJqEcSnsh2iBXlTFBPM81pO5UUxyGnrXB4OfFbD1QqlohbPUppEOO+YBEjWBupax/4HIs+p+jm/rEoXxbvrl11ak4BtEjcGanCDM2u/eX3EpLFVGjCsVId10l1kGOpGeF0XPEzRVNMhrhPO4YKHFMV5MUBY3RslB6KEmlKaFSovydyHCs1ikPTGWM9UPPeRPzP62Q6Og9yJtJMU0Gmi6KMI52gSRqoxyQlmo8MwUQy81dEBlhiok1mFROCO3/yIvFOaxc15/qs2qjP0ijDIRzBCbhQhwZcQRM8IDCGZ3iFN+vJerHerY9pa8mazezDH1ifPzdola8=</latexit><latexit sha1_base64="U366BiL0jDzRVMgG+EnbrY4Ilao=">AAAB/3icbVA9T8MwEL2Ur1K+AgwMLBYVElOVIKTCVomFsQhCKzWhclynteo4ke0gqqgLf4WFARArf4ONf4ObdoCWJ530/N6dzvfClDOlHefbKi0tr6yuldcrG5tb2zv27t6dSjJJqEcSnsh2iBXlTFBPM81pO5UUxyGnrXB4OfFbD1QqlohbPUppEOO+YBEjWBupax/4HIs+p+jm/rEoXxbvrl11ak4BtEjcGanCDM2u/eX3EpLFVGjCsVId10l1kGOpGeF0XPEzRVNMhrhPO4YKHFMV5MUBY3RslB6KEmlKaFSovydyHCs1ikPTGWM9UPPeRPzP62Q6Og9yJtJMU0Gmi6KMI52gSRqoxyQlmo8MwUQy81dEBlhiok1mFROCO3/yIvFOaxc15/qs2qjP0ijDIRzBCbhQhwZcQRM8IDCGZ3iFN+vJerHerY9pa8mazezDH1ifPzdola8=</latexit><latexit sha1_base64="U366BiL0jDzRVMgG+EnbrY4Ilao=">AAAB/3icbVA9T8MwEL2Ur1K+AgwMLBYVElOVIKTCVomFsQhCKzWhclynteo4ke0gqqgLf4WFARArf4ONf4ObdoCWJ530/N6dzvfClDOlHefbKi0tr6yuldcrG5tb2zv27t6dSjJJqEcSnsh2iBXlTFBPM81pO5UUxyGnrXB4OfFbD1QqlohbPUppEOO+YBEjWBupax/4HIs+p+jm/rEoXxbvrl11ak4BtEjcGanCDM2u/eX3EpLFVGjCsVId10l1kGOpGeF0XPEzRVNMhrhPO4YKHFMV5MUBY3RslB6KEmlKaFSovydyHCs1ikPTGWM9UPPeRPzP62Q6Og9yJtJMU0Gmi6KMI52gSRqoxyQlmo8MwUQy81dEBlhiok1mFROCO3/yIvFOaxc15/qs2qjP0ijDIRzBCbhQhwZcQRM8IDCGZ3iFN+vJerHerY9pa8mazezDH1ifPzdola8=</latexit>

hSzSzi
<latexit sha1_base64="SYdqOVomuOkd4zxYNOiyoS9VABo=">AAAB/3icjVBNS8NAEJ34WetX1IMHL4tF8FRSEaq3ghePFY0tNLFstpN26WYTdjdCDb34V7x4UPHq3/DmvzFNe1BR8MHA2/dm2JkXJIJr4zgf1tz8wuLScmmlvLq2vrFpb21f6zhVDF0Wi1i1A6pRcImu4UZgO1FIo0BgKxieTfzWLSrNY3llRgn6Ee1LHnJGTS517V1PUNkXSC5v7oryVPHu2pVa1SlA/iYVmKHZtd+9XszSCKVhgmrdqTmJ8TOqDGcCx2Uv1ZhQNqR97ORU0gi1nxUHjMlBrvRIGKu8pCGF+nUio5HWoyjIOyNqBvqnNxF/8zqpCU/8jMskNSjZ9KMwFcTEZJIG6XGFzIhRTihTPN+VsAFVlJk8s/L/QnCPqqdV5+K40qjP0ijBHuzDIdSgDg04hya4wGAMD/AEz9a99Wi9WK/T1jlrNrMD32C9fQJB/pW2</latexit><latexit sha1_base64="SYdqOVomuOkd4zxYNOiyoS9VABo=">AAAB/3icjVBNS8NAEJ34WetX1IMHL4tF8FRSEaq3ghePFY0tNLFstpN26WYTdjdCDb34V7x4UPHq3/DmvzFNe1BR8MHA2/dm2JkXJIJr4zgf1tz8wuLScmmlvLq2vrFpb21f6zhVDF0Wi1i1A6pRcImu4UZgO1FIo0BgKxieTfzWLSrNY3llRgn6Ee1LHnJGTS517V1PUNkXSC5v7oryVPHu2pVa1SlA/iYVmKHZtd+9XszSCKVhgmrdqTmJ8TOqDGcCx2Uv1ZhQNqR97ORU0gi1nxUHjMlBrvRIGKu8pCGF+nUio5HWoyjIOyNqBvqnNxF/8zqpCU/8jMskNSjZ9KMwFcTEZJIG6XGFzIhRTihTPN+VsAFVlJk8s/L/QnCPqqdV5+K40qjP0ijBHuzDIdSgDg04hya4wGAMD/AEz9a99Wi9WK/T1jlrNrMD32C9fQJB/pW2</latexit><latexit sha1_base64="SYdqOVomuOkd4zxYNOiyoS9VABo=">AAAB/3icjVBNS8NAEJ34WetX1IMHL4tF8FRSEaq3ghePFY0tNLFstpN26WYTdjdCDb34V7x4UPHq3/DmvzFNe1BR8MHA2/dm2JkXJIJr4zgf1tz8wuLScmmlvLq2vrFpb21f6zhVDF0Wi1i1A6pRcImu4UZgO1FIo0BgKxieTfzWLSrNY3llRgn6Ee1LHnJGTS517V1PUNkXSC5v7oryVPHu2pVa1SlA/iYVmKHZtd+9XszSCKVhgmrdqTmJ8TOqDGcCx2Uv1ZhQNqR97ORU0gi1nxUHjMlBrvRIGKu8pCGF+nUio5HWoyjIOyNqBvqnNxF/8zqpCU/8jMskNSjZ9KMwFcTEZJIG6XGFzIhRTihTPN+VsAFVlJk8s/L/QnCPqqdV5+K40qjP0ijBHuzDIdSgDg04hya4wGAMD/AEz9a99Wi9WK/T1jlrNrMD32C9fQJB/pW2</latexit>

Supplementary Figure 3. Magnetic Field in the [110] Direction – (a) 〈Sx
j S

x
k 〉 and (b) 〈Sz

jS
z
k〉

evaluated at k− j = 50 is shown as a function of Γ/K and [110] field strength for Γ′ = −0.1. These

are obtained with DMRG in the two-leg honeycomb cluster with N = 200 and OBC. Smooth

curves fitted to singular features in either χh or χΓ/K are drawn as red lines. Unlike magnetic fields

in the âĉ∗ plane, the KSL phase is immediately unstable to a magnetic field in the [110] direction

for the two-leg honeycomb strip, indicated by the phase boundary in red at h = 0. ZZ magnetic

order extends to finite field, until it is destroyed in favour of the polarized state. The 〈SxSx〉 (=

〈SySy〉) correlations tend to a finite value in high fields, while 〈SzSz〉 correlations tend to zero

because the field lies in the x̂ŷ plane.
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