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1 #Initialize the right-canonical mps, using LQ decomposition
2> def InitMps(Ns,Dp,Ds):

3 T = [None]*Ns

| for i in range(Ns):

D1

min (Dp**i,Dp**(Ns-i) ,Ds)

6 Dr min (Dp**(i+1) ,Dp**(Ns-1-i) ,Ds)

7 T[i] = np.random.rand(D1l,Dp,Dr)

9 U = np.eye(np.shape(T[-1]) [-1])
10 for i in range(Ns-1,0,-1):

11 U,T[i] = Sub.Mps_LQP(T[i],U)

13 return T

BJE, FAIWIGIL “FREE. EZARE A SR HL R HR HEATAERE. 5. TR
R E R R B LR
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HL[0] - HR[5]~
HR[4] —

HR[0] ——~

K 10: 2. Ak E

EER], BATE RN RA BTN . R, AT OB LS R k=
[ 72 45 R AN ST AP, BRI AERT A LS, BRATA T EE X HLI0], R4 MPO HIIE
R, HLLO] M At L. mirEdfidfed, HATZEM BG4 HRI0], DRIUL 2 M A MIHG,
BARAAEL, JRHEGKE T, A1 MPOM #4745, BRI HRI1 . AARSSEELANT
| #Initialize the right-environmental tensors by contracting the mpos and component
tensors T
> def InitH(Mpo,T):

3 Ns = len(T)

4 Dmpo = np.shape (Mpo) [0]

6 HL = [None]*Ns
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#0ptimizting T site using eigenvalue decomposition,

def

KA 5 A,

HR = [None]*Ns

HL[0] = np.zeros((1,Dmpo,1))

HL [0] [0,0,0]
HR[-1] = np.
HR[-1]1[0,-1,

=1.0
zeros ((1,Dmpo,1))
0] = 1.0

for i in range(Ns-1,0,-1):

HR[i-1]

= Sub.NCon([HR[i],T[i],Mpo,np.conj(T[i])

1,001,3,5],0-1,2,1],[-2,2,3,4],[-3,4,5]1])

return HL,HR

XA Ty FATAT VT — ¥ 0 YFIR IR AL 20 W7 iR BT 0L . A B ES , JAT
a7 EE. BAPIRRR R TR ARSI

energy on this site

OptTSite (Mpo,HL,HR,T,Method=0):

DT
D1

if Method ==

A

A
Eig,V =

Sub.

np . shape (T)
np.prod (DT)

Group (A, [[0,1,2],[3,4,5]11)+0j
LAs.eigsh(A,k=1,which="'SA")

T = np.reshape(V,DT)

if Method ==

1:

def UpdateV(V):

vV =
v

vV =

np.reshape (V,DT)

returning the optimal T and the

Sub.NCon ([HL ,Mpo ,HR],[[-1,1,-4],[1,-5,2,-2],[-6,2,-3]1])

Sub.NCon ([HL,V,Mpo,HR],[[-1,3,1],[1,2,4],[3,2,5,-21,[4,5,-311)

np.reshape(V, [D1])

return V

VO = np.

MV

Eig,V = LAs.eigsh(MV,k=1,which="'SA',v0=V0)

reshape (T, [D1])

T = np.reshape(V,DT)

Eig = np.real(Eig)

return T,Eig

LAs.LinearOperator ((D1,D1) ,matvec=UpdateV)
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#sweep back and forth to successively optimize each T until the energy convergence
is reached

def 0ptT(Mpo,HL,HR,T):
Ns = len(T)
Eng0 = np.zeros(Ns)

Engl = np.zeros(Ns)
for r in range(100):

for i in range(Ns-1):
T[i] ,Engl[i] = OptTSite(Mpo,HL[i] ,HR[i],T[i],Method=1)
#print (i,Engl1[il)
T[i],U = Sub.Mps_QROP(T[il])

#updating HL[i+1] using HL[i] and the optimized T[i]
HL[i+1] = Sub.NCon([HL[i],np.conj(T[i]) ,Mpo,T[i
11,0[1,8,51,[1,2,-11,1[3,4,-2,21,[5,4,-311)

#-U-T[i+1]- --> -T[i+1]- (new)
T[i+1] = np.tensordot(U,T[i+1],(1,0))

for i in range(Ns-1,0,-1):
T[i],Engl[i] = OptTSite (Mpo,HL[i],HR[i],T[i],Method=1)
#print (i,Engl1[i])
U,T[i] = Sub.Mps_LQOP(T[il])

#updating HR[i-1] using HR[i] and the optimized T[i]
HR[i-1] = Sub.NCon ([HR[i],T[i],Mpo,np.conj(T[i])
1,0(1,8,5]1,[-1,2,11,[-2,2,3,4],[-3,4,511)

#-T[i-1]1-U- --> -T[i-1]- (new)

T[i-1] = np.tensordot(T[i-1],U,(2,0))

if abs(Engl[1]1-EngO[1]) < 1.0e-7:
break

Eng0 = copy.copy(Engl)

# print the output energy (per-site & average)

print (" (1) Energy per Site:{}".format(Engl/float(Ns)))
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print (" (1) Energy average:{}".format (np.mean(Engl/float(Ns))))

return T

XEF 2 A AR B, BeA 10 E PSR #L 0pT2SiteL ) A1 0pT2SiteR(O), 74 M T
ML AT AT AT B2 B R o AEZE B AR dl R, AT T A T2 PIASSKRE SRS
BIIPIAL A Tonie AT SVD S35, ¥ U XERLRGKRELEAHIN T1, ¥ SV X5k EAE A5
(K] 12, X WA ARG i AR Tzt opT2Sitel () HIfAAS, 0pT2SiteR() fEUL
PEEL LT

#optimize each 2-site from left to right
def OptT2SiteL(Mpo, HL, HR, T1, T2):

DT1 = np.shape(T1)

DT2 = np.shape(T2)

# -T1-T2- -> -T1T2-
# | | Il
Contractl2 = Sub.NCon([T1,T2]1,[[-1,-2,1]1,[1,-3,-4]11)

# get the shape of -T1T2-
# [l

D = np.shape(Contractl12)

# get the effective Hamiltonian by contracting environmental tensors and the

mpos
A = Sub.NCon([HL,Mpo,Mpo,HR],[[-1,1,-5],([1,-6,2,-2],[2,-7,3,-3],[-8,3,-4]11)
A = Sub.Group(A, [[0,1,2,3],[4,5,6,711)
# apply eigenvalue decomposition to A and reshape V to - V -
# Il

Eig,V = LAs.eigsh(A, k=1, which='SA")

V = np.reshape(V, D)

# reshape V to a matrix and apply SVD
V = Sub.Group(Vv, [[0,1],[2,3]])
UL, Sing, VR = LA.svd(V,full_matrices=False)

# left singular vector matrix as new Tl, then contract schmidt matrix and
right singular vector matrix as new T2

#=V= --> =U-8-V=-->-U-8-V- --> -[U-8]-V- --> -T1-T2- (new)

# I | | | | |

#truncate bond dimension

max_vdim = min(Sing.shape[0],Ds)
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Sing_trunc = np.diag(Singl[:max_vdim])

UL = UL[:,:max_vdim].reshape(V.shape[0] ,max_vdim)

VR = VR[:max_vdim,:].reshape(max_vdim,V.shape[1])

Tl = np.reshape(UL, DT1[:2]+(int(np.prod(UL.shape)/np.prod(DT1[:2])),))

T2 = np.reshape(Sing_trunc @ VR, (int(np.prod((Sing_trunc @ VR).shape)/np.
prod (DT2([1:]1)),)+DT2[1:])

return T1, T2, Eig

RS, JAVEEXRFIH HLIL] A1 HRLOi+1] 358 TLi] A1 T[i+1] BASsKE, 7520
BRI, AT (NERA NED R AFEER HLi+1] AT F—2iE, miEAHER
Bt OHL[i+2] (EE TS E R AL HED, WA BRI E L. sz R .

#sweep back and forth to successively optimize each T until the energy convergence
is reached

def 0OptT2(Mpo, HL, HR, T):
Ns = len(T)
Eng0 = np.zeros(Ns)

Engl = np.zeros(Ns)

for r in range (100):
for i in range(O,Ns-1):
T[il,T[i+1],Eig = OptT2SiteL (Mpo,HL[i],HR[i+1]1,T[i],T[i+1])

Engi[i] = Eig

#update HL[i+1] using HL[i] and T[i]. Notice that there is no need to
update HL[i+2]

HL[i+1] = Sub.NCon([HL[il,np.conj(T[i]) ,Mpo,T[i
11,001,3,51,[1,2,-11,[3,4,-2,2]1,[5,4,-311)

for i in range(Ns-2,-1,-1):
T[i],T[i+1],Eig = OptT2SiteR (Mpo,HL[i],HR[i+1]1,T[i],T[i+1])
Engl[i+1] = Eig

#update HR[i] using HR[i+1] and T[i+1]. Notice that there is no need to
update HR[i-1]

HR[i] = Sub.NCon([HR[i+1],T[i+1] ,Mpo,np.conj(T[i+1])
1,001,8,51,0-1,2,1],[-2,2,3,4],[-3,4,511)

#print (Engl)
if abs(Engl[1]-Eng0[1]) < 1.0e-7:
break

Eng0 = copy.copy(Engl)
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# print the output energy (per-site & average)
print (" (1) Energy per Site:{}".format(Engil/float(Ns)))
print (" (1) Energy average:{}".format (np.mean(Engl/float(Ns))))

return T

B Ja AIGE 1T MPS WAL TSRS . BL Z wiAeoutl, SERR BT (0] Z|). 8]
F2 A T BOA R AT I & 0 SRR T S K B A T . I, RTRI R ST R R S
A ERERLS . BBk, ATLABUL, MR IEER MPS ] LU KRN SR Bk, ol
AN IEREHE (Y] Zs|p), FATATLLSERL 3 Az yh ik Bk MPS ALRIEMITE A, ) fe 2 s
fr b A FEUHE TN (Id ® Zs @ 1d)T, Hit T #8007 T BIFAEAL, XTSRRI .

N In T Ts Ts Ts T Tor Tamix Tar Tsr Ter T3mix

R
= @4}%@4}{5 g}g}g_@@@

11: kR 5

BRI, AR B e E LR H Get_magnet, %% MPST MERARN HALELT op 1F NS
B B, AT MPS MILHA ERER, A5 EMS s i m gt JHmd LQ
RS Rk R TI] MAEETKE HLIi+1], AR LT — M it SEAL a0y e 1 72
X FAfERUE, BTV BIREA SRR AR SEEN T

def Get_magnet(T,op):

Ns = len(T)

# create an empty list to record the <0> on each site

[

per_site

5 S = copy.copy(T)

# use LQ decomposition to get the right-canonical form of T
U = np.eye(np.shape(S[-1]1) [-1])
for i in range(Ns-1,0,-1):
U,S[i] = Sub.Mps_LQP(S[i],U)
HL[0] = np.eye(1)
HR[-1] = np.eye(1)
for i in range(Ns-1,0,-1):

HR[i-1] = Sub.NCon([HR[i],S[il,np.conj(S[il)]1,[[1,2],[-1,3,1],[-2,3,2]1])

#sweep from left to right to calulate <0> on each site, use QR decomposition to keep

the left-environment of T left-canonical,
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#the right-enviroment of T right-canonical
for i in range(Ns):
magnet = Sub.NCon([S[i],op,np.conj(S[il)],[[1,2,4],[2,3]1,[1,3,4]1])
per_site.append(magnet.item())
if i < Ns-1:
S[il,U = Sub.Mps_QROP(S[il)
HL[i+1] = Sub.NCon([HL[il,np.conj(s[il),s[i1]1,[[1,2]1,[1,3,-1]1,[2,3,-211)
S[i+1] = np.tensordot(U,S[i+1],(1,0))
else:

continue

return per_site

2.2 1EMAXtAL
SEFAEHO A, RS SCBAR A L BB . 5 RV R, BATTE LR TS, 1E

e L RUBCE B B e ST, Heth i R E A T XA TR, SR 2 AE
%o
#define many_body_operator
def many_body_operator (idx, oprts, size = Ns):
"Tensor product of “orts”™ acting on indexes “idx~ . Fills rest with Id."
matrices = [eye if k not in idx else oprts[idx.index(k)] for k in range(size)]
prod = matrices[0]

for k in range(1l, size):
prod = np.kron(prod, matrices[k])

return prod

X AR SR FIRI A 5 BING B WAL, X A0 AT A5 A RE S R B (R AE 17

Hamil = np.zeros ([2**Ns,2**Ns])+0j
for t in range(Ns - 2):
Hamil += -1xmany_body_operator ([t, t+1, t+2], [pZ,pY,pZl)
for b in range(Ns - 1):
Hamil += -1xmany_body_operator ([b, b+1], [pZ,pZ])
for s in range(Ns):

Hamil += -1xmany_body_operator ([s], [pX])

# Diagonalize the Hamiltonian

evals, evecs = np.linalg.eigh(Hamil)

# Find the lowest eigenvalue

lowest_evals = np.sort(evals) [:1][0]/Ns
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gs_vec = evecs[:,np.argsort(evals) [0]]

print (" (1) Energy per Site:{}".format(lowest_evals))

SRR ETHE (p|Ofy) RITTAFRIEEAL (O AT LARTHT I E Sk i 2 A4 S3AT o HOR A2 D -

magnet_x_list = []

for i in range(Ns):
magnet_op = many_body_operator ([i], [pX])
eval_magnet = np.conjugate(gs_vec) @ magnet_op @ gs_vec
magnet_x_list.append(eval_magnet)

print (" (2) Sigma_X per Site:{}".format(magnet_x_list))

print (" (2) Sigma_X average:{}".format(np.mean(magnet_x_list)))

magnet_z_list = []

for i in range(Ns):
magnet_op = many_body_operator ([i], [pZ])
eval_magnet = np.conjugate(gs_vec) @ magnet_op @ gs_vec
magnet_z_list.append(eval_magnet)

print (" (3) Sigma_Z per Site:{}".format(magnet_z_list))

print (" (3) Sigma_Z average:{}".format(np.mean(magnet_z_list)))

2.3 #R

AT N, =10, Dy € {4,6} BT, s wmEhdand.

2-site
(1) Energy per Site:[-1.38599736 -1.38599736 -1. 38599736 —1. 38603311 -1. 38606836 —1. 38607924
-1. 38606836 -1.38603311 -1.38599736 -1. 38599736]
(1) Energy average:-1.3860268968219571
(2) Sigma_X per Site:[(0.7525714589619878-3. 944304526105059e-31j), (0.5956770963843855+0), (0.5390506399235852+0), (0.5149310665537654+0
J), (0.505238516287178+03), (0.5054975732394492+03), (0.515590234476309+03), (0.539546107288295+03), (0.5953733619659177+03), (0. 75201397194
67184+0j) ]
(2) Sigma_X average: (0. 5815490027027592-3. 944304526105059e-32)
(3) Sigma_Z per Site:[(1.0154674928708474e-07+8. 213375100636016e-32j), (1.1582186731917687e-07+0j), (1. 1825383156027769e-07+0j), (1.20074517
16256057e-07+0]), (1.252446583666078e-07+0j), (1.25845028398075e-07+07), (1.2621016121094897e-07+0j), (1.4757941352305792e-07+0j), (1.979224
4870808773e-07+0), (1. 948257927208985e-07+0) ]
(3) Sigma_Z average: (1. 3733244682567758e-07+8. 213375100636017e-33 )

1-site
(1) Energy per Site:[-1.38601012 —1.38601012 -1. 38601012 -1. 38601012 -1. 38601012 -1. 38601012
~1.38601012 -1.38601012 -1.38601012 -1.38601012]
(1) Energy average:—1.386010116644535
(2) Sigma_X per Site:[(0.7527459557391777+1. 3010426069826053e-183), (0.5958855547989952+0), (0.5392849326964786+0), (0.5147183906158799+0
i), (0.5044556514037393+03), (0.5044556511014836+0), (0.5147183914553927+0), (0.5392849343434395+0), (0.5958855568423375+0), (0. 75274595
71241834+03) ]
(2) Sigma_X average: (0. 5814180976121107+1. 3010426069826055e~19j)
(3) Sigma_Z per Site:[(1.0917650178354776e-07-6. 5603621656617394e-18j), (1.2194972620616085e-07+0]), (1.2443879565671168e-07+0j), (1.2809734
883933999e-07+0j), (1.3119934144656398e-07+0]), (1.2916576197508078e-07+0j), (1.3189146186309841e-07+0j), (1.5363987804217771e-07+0j), (1.77
06715293996922e-07+03), (1. 6499097671429652e-07+0) ]
(3) Sigma_Z average: (1. 371616945466947e~07-6. 56036216566174e-19j)

ED
(1) Energy per Site:-1.3863578562570982
(2) Sigma_X per Site:[(0.7509204587204126+5. 551115123125783e-17), (0.5943390379602914+1. 1102230246251565e-16]), (0.5387627133495049+5. 55111
5123125783e-173), (0.5154711808969572+5. 551115123125783e-173), (0. 5059699004445618+03), (0.505969900444562+03), (0.5154711808969571-2. 775557
5615628914e-17j), (0.5387627133495051-2. 7755575615628914e-17j), (0.5943390379602906+0), (0.7509204587204125+0j) ]
(2) Sigma X average: (0. 5810926582743455+2. 2204460492503132e-17 j)
(3) Sigma_Z per Site:[(3.2009117578724045e-14+0j), (3.538142001602296e-14+0j), (3.655409308578328e-14+0j), (3.710920459809586e-14+0j), (3.74
14515929867775e-14+0]), (3. 7587988277465456e-14+0j), (3.715777685542321e-14+0]), (3.626959843572308e-14+0j), (3.58046925441613e-14+0j), (3.1
558089474970075e-14+0) ]
(3) Sigma_Z average: (3. 568464967962371e-14+07)

Kl 12: Dy =4 45%
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2-site
(1) Energy per Site:[-1.38634154 —1.38634154 -1.38634154 —1.38634321 -1.38634516 —1. 38634614
~1. 38634516 —1.38634321 -1.38634154 ~1.38634154]
(1) Energy average:—1.386343055803831
(2) Sigma X per Site:[(0.7510064072081352+07), (0.5943961871464177+03), (0.5387317196499155+05), (0.515362919189229+07), (0.5058339931749828
+0j), (0.5058479176381621+0j), (0.5153858598176269+03), (0.5387046435280056+07), (0.5943075898145647+07), (0.7509103090617908+0])
(2) Sigma_X average: (0. 581048754631883+0 ]
(3) Sigma_Z per Site:[(-2.913946861582417e-12-7. 10600544191325e-32), (-7.2689632091282874e-12+0j), (-1.2464917986676483e-11+0j), (-1.798133
864028273e-11+0j), (-1.4410417303878376e-11+0j), (-1.7850387834528192e-11+0j), (-6.2128857614141e-11+0j), (-3.4511005164716835e-11+0j), (1.5
09903313490213e-13+0j), (2.910677254774896e~11+0j) ]
(3) Sigma_Z average: (~1.4027207173583634e~11-7. 10600544191325e~33 j)

1-site
(1) Energy per Site:[-1.38634194 -1.38634194 -1.38634194 —1.38634194 -1.38634194 —1.38634194
~1. 38634194 —1.38634194 —1. 38634194 -1.38634194]
(1) Energy average:—1.3863419421757408
(2) Sigma_X per Site:[(0.751017125205368+0]), (0.5944162136739768+0j), (0.5387630761838462+0j), (0.515398273277475+0j), (0.5058468086038387+
0j), (0.5058468140658618+0j), (0.5153982737087383+0]), (0.5387630847023432+0j), (0.5944162399816947+0j), (0.7510171350993818+0]) ]
(2) Sigma_X average: (0. 5810883044502524+03)
(3) Sigma Z per Site:[(3.00412379972137e-08-3. 8551146145814065e-18j), (3.1368121544694816e-08+0j), (5.3
19118e-08+0j), (4.487704785560709e-08+03), (6.028864080187546e-08+03j), (8.772537207768494e-08+0j), (2.7
59729857e-09+03), (8.86952145062736e-09+0]) ]
(3) Sigma_Z average: (4. 103232460472839e-08-3. 8551146145814065e-19j)

ED
(1) Energy per Site:-1.3863578562570982
(2) Sigma_X per Site:[(0.7509204587204126+5. 551115123125783e~17j), (0.5943390379602914+1. 1102230246251565e~16j), (0.5387627133495049+5. 55111
5123125783e-17j), (0.5154711808969572+5. 551115123125783e-17j), (0.5059699004445618+03), (0.505969900444562+03), (0.5154711808969571-2. 775557
5615628914e-17j), (0.5387627133495051-2. 7755575615628914e-173), (0.5943390379602906+03), (0. 7509204587204125+0 )
(2) Sigma_X average: (0. 5810926582743455+2. 2204460492503132e-173)
(3) Sigma_Z per Site:[(3.2009117578724045e-14+0]), (3.538142001602296e-14+03j), (3.655409308578328e-14+03), (3.710920459809586e-14+03), (3.74
14515929867775e-14+0j), (3. 7587988277465456e~14+0j), (3.715777685542321e-14+0j), (3.626959843572308e~-14+0]), (3.58046925441613e-14+0j), (3.1
558089474970075e~14+0j) ]
(3) Sigma_Z average: (3. 568464967962371e-14+0]

07447370483942e-08+0j), (6. 8056152047
542965963522903e-08+03), (-1.52028739
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KA 5 A,

2-site
(1) Energy per Site:[-1.38635786 -1.38635786 —1. 38635786 —1. 38635786 —1.38635786 1. 38635786
~1. 38635786 —1.38635786 —1. 38635786 —1.38635786]
(1) Energy average:-1.386357856256892
(2) Sigma_X per Site:[(0.7509204587249212+0), (0.5943390379618406+0j), (0.5387627133479485+0j), (0.5154711808937797+0j), (0.505969900441348
3+0j), (0.5059699004428759+0j), (0.515471180894687+0j), (0.5387627133567512+0j), (0.5943390379596638+0j), (0.7509204587151079+0]) ]
(2) Sigma_X average: (0. 5810926582738924+03])
(3) Sigma_Z per Site:[(2.736699755701011e~14+2. 419654658675152e~32j), (3.019806626980426e-14+0j), (3.2862601528904634e-14+0j), (3.3140157285
06092e-14+0j), (3.302913498259841e-14+0]), (3.302913498259841e-14+0j), (3.197442310920451e-14+0j), (3.058664432842306e-14+0j), (3.1308289294
429414e-14+0j), (2. 6145752229922437e-14+0j) ]
(3) Sigma_Z average: (3.096412015679562e~14+2. 4196546586751522e-33 j)

1-site
(1) Energy per Site:[-1.38635786 —1.38635786 —1.38635786 —1. 38635786 —1. 38635786 —1. 38635786
-1.38635786 —1.38635786 -1.38635786 -1. 38635786
(1) Energy average:—1.386357856256847
(2) Sigma_X per Site:[(0.7509204587250672+03), (0.5943390379616347+0), (0.5387627133482363+0), (0.5154711808939865+01), (0.505969900441231
7+0j), (0.5059699004412398+0), (0.5154711808939926+0j), (0.5387627133483128+0j), (0.5943390379617122+0), (0.7509204587249799+0) ]
(2) Sigma_X average: (0. 5810926582740394+03)
(3) Sigma_Z per Site:[(9.764411501578252e-14-1. 0302189002734178e-18j), (9.9253938401489e-14+0j), (1.0919043447188415e-13+0j), (1.25011112572
79263e-13+0j), (1.1735057370287905e-13+0j), (1.170175067954915e-13+0]), (1.563749130184533e-13+0j), (1.1368683772161603e-13+0j), (1.45716771
9820518e~13+0j), (-2.7755575615628914e~15+0]) ]
(3) Sigma_Z average: (1.0784706461208772e~-13-1. 0302189002734179e-19j

ED
(1) Energy per Site:-1.3863578562570982
(2) Sigma_X per Site:[(0.7509204587204126+5. 551115123125783e~17j), (0.5943390379602914+1. 1102230246251565e-16), (0.5387627133495049+5. 55111
5123125783e-17j), (0.5154711808969572+5. 551115123125783e~17j), (0.5059699004445618+0j), (0.505969900444562+0]), (0.5154711808969571-2. 775557
5615628914e-17j), (0.5387627133495051-2. 7755575615628914e-17j), (0.5943390379602906+0), (0. 7509204587204125+0) ]
(2) Sigma_X average: (0.5810926582743455+2. 2204460492503132e~17 j)
(3) Sigma_Z per Site:[(3.2009117578724045e-14+0j), (3.538142001602296e-14+0j), (3.655409308578328e-14+0j), (3.710920459809586e-14+0j), (3.74
14515929867775e~14+0j), (3. 7587988277465456e-14+0j), (3.715777685542321e-14+0j), (3.626959843572308e~14+0]), (3.58046925441613e-14+0j), (3.1
558089474970075e-14+0) ]
(3) Sigma_Z average: (3. 568464967962371e—14+0]

Kl 14: D, =20 453
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