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Figure 2: a) Depiction of a J/ ! µ+µ� decay. The red lines show the track helix ap-
proximations obtained from the tracking detectors, the blue dashed lines show the decaying
particle momentum vectors found by the fit. Since the decay length of the J/ is too short
to be seen in the detector its decay vertex is taken to be the one of the B0. b) Depiction of a
B0 ! J/ (! µ+µ�)K0

S(! ⇡+⇡�) decay. Track helices do not necessarily overlap in three
dimensions. The depicted length ratios are not to scale.

we present can fit this topology by taking into account the position of the decay
point and constraining the mass of the ⇡

0 candidates.

3. Kalman Filter

We use a Kalman Filter in the gain matrix formulation as an iterative ap-
proach to solving a least squares estimator (LSE) [6] [7]. The computational
challenge in solving this type of problem lies in the inversion of large matrices.
Since the computation to perform this operation scales with the dimension of
the matrix cubed, it is desirable to keep the dimension small. A Kalman Filter
formulates the LSE as an iterative chain of constraints that are filtered such
that the matrix inversions are reasonable. The state vector x is parametrised
by the particle parameters to extract from the fit. The parameters depend on
the type of particle. The most general parametrisation takes the form

x = {x1, y1, z1, ✓1, px,1, py,1, pz,1, E1, ..., xn, yn, zn, ✓n, px,n, py,n, pz,n, En} (2)

where vertex coordinates of the i-th particle are denoted as {xi, yi, zi}, its decay
length is denoted as ✓i and the four momentum is {px,i, py,i, pz,i, Ei}, and n is
the number of particles in the fitted topology. Instead of solving the LSE for
x and all of its parameters, the problem is split into k constraints (see section
4 for the definitions of the measurement m and hypothesis h for each of the
di↵erent constraints). The minimized �

2 can be expressed as a weighted sum

�
2 =(m1 � h1(x0))

TV �1
1 (m1 � h1(x0)) + ... +

(mk � hk(xk�1))
TV �1

k (mk � hk(xk�1))
(3)
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In this example, the B̅0→ D*+µνµ decay chain 
cannot be trivially fit, as the undetected  
neutrino would introduce too many free 
parameters. Instead, the B̅0 origin vertex is 
constrained to a previously measured distribution 
to improve the D*+ vertex resolution.

TreeFitter is designed to allow a variety of personalised constraints to be 
designed and implemented according to the needs of the analyst.

Francesco Tenchini* (DESY), Jo-Frederik Krohn (Univ. of Melbourne)  
(on behalf of the Belle II Software Group) 
*francesco.tenchini@desy.de

Neutral particles do not have associated 
tracks and are only identified by their 
energy deposit in the Belle II calorimeter. 
Therefore, their true momentum vector is 
unknown; reconstruction assumes it to 
originate from the interaction point. 
This introduces significant systematics in 
the case of a displaced, neutral rich vertex.

Fitting Neutral-Rich Topologies

The Belle II experiment [1] aims to 
exploit the asymmetric e+e- collider 
SuperKEKB at KEK, Japan, designed 
to provide an instantaneous luminosity 
of 8x1035 cm−2s−1 at the Υ(4S) mass 
resonance. 
The goal is a total data sample  
of 50 ab-1, two orders of magnitude 
larger than in first generation B 
Factories KEKB and PEP-II. 
The asymmetric beam design boosts 
collision products along the beam axis, 
increasing their flight lengths in the lab 
frame and facilitating the study of time-
dependent CP violating processes. 
Precise decay point reconstruction is a 
lynchpin of these studies, as well as an 
essential tool for background rejection 
and enhancing the size of the useable 
physics sample.

Global Fit Implementation

Decay Chain Reconstruction in Belle II. 
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The computational challenge of a 
global approach lies in the inversion of 
large matrices. 
A particle in the decay chain can have 
up to seven free parameters  
(E, px, py, pz, x, y, z) rapidly making a 
naive least square approach unfeasible 
as the decay complexity increases.  
We implement a twofold solution: 
• We use a Kalman Filter [5] approach 

to the minimisation. In this method, fit 
constraints are applied one by one 
iteratively to a subset of the state 
vector, replacing the inversion of a 
large matrix with a series of smaller 
matrix operations. 

• We rely on the the EIGEN library [6] 
for fast treatment of matrix 
operations. This significantly 
improves execution speed compared 
to other libraries in use by basf2.
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Vertex fitting techniques see 
widespread use in particle physics.  
Use cases include: 
• Precision measurements of decay 

vertex positions; 
• Combinatorial background rejection; 
• Improving particle mass and 

momentum resolution; 
• Indirect detection of resonant states. 
The Belle II analysis software 
framework (basf2) provides several 
vertex fitting tools, such as: 
• KFit, based on a least square 

minimisation, developed for Belle [2]. 
• RAVE, a standalone package 

originating from the CMS libraries [3].  
• TreeFitter, a tool based on a global 

approach, originally developed in 
BaBar [4].
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TreeFitter allows for decay chain quantities 
to be parametrised in a simple manner and 
saved as output for physics analysis. 
The global approach provides access to 
the full decay covariance matrix, allowing 
straightforward and consistent treatment of 
errors. 
In this example from a simulated sample, 
the B̅0→ D*+(D̅0(K+π-)π+)π- decay chain is 
fitted to extract the D0 decay length.

A global approach is able to correct this bias by using 
information from the rest of the decay chain.  
In this example using simulated data, the B0→J/ψ Ks(π0π0) 
decay chain is fitted by applying a mass constraint on the π0 
and using information from the J/ψ vertex. 
The Ks mass bias present in the unfitted sample is corrected 
and the resolution is improved. A mass selection could then 
allow for the separation of combinatorial background.
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Figure 2: a) Depiction of a J/ ! µ+µ� decay. The red lines show the track helix ap-
proximations obtained from the tracking detectors, the blue dashed lines show the decaying
particle momentum vectors found by the fit. Since the decay length of the J/ is too short
to be seen in the detector its decay vertex is taken to be the one of the B0. b) Depiction of a
B0 ! J/ (! µ+µ�)K0

S(! ⇡+⇡�) decay. Track helices do not necessarily overlap in three
dimensions. The depicted length ratios are not to scale.

we present can fit this topology by taking into account the position of the decay
point and constraining the mass of the ⇡

0 candidates.

3. Kalman Filter

We use a Kalman Filter in the gain matrix formulation as an iterative ap-
proach to solving a least squares estimator (LSE) [6] [7]. The computational
challenge in solving this type of problem lies in the inversion of large matrices.
Since the computation to perform this operation scales with the dimension of
the matrix cubed, it is desirable to keep the dimension small. A Kalman Filter
formulates the LSE as an iterative chain of constraints that are filtered such
that the matrix inversions are reasonable. The state vector x is parametrised
by the particle parameters to extract from the fit. The parameters depend on
the type of particle. The most general parametrisation takes the form

x = {x1, y1, z1, ✓1, px,1, py,1, pz,1, E1, ..., xn, yn, zn, ✓n, px,n, py,n, pz,n, En} (2)

where vertex coordinates of the i-th particle are denoted as {xi, yi, zi}, its decay
length is denoted as ✓i and the four momentum is {px,i, py,i, pz,i, Ei}, and n is
the number of particles in the fitted topology. Instead of solving the LSE for
x and all of its parameters, the problem is split into k constraints (see section
4 for the definitions of the measurement m and hypothesis h for each of the
di↵erent constraints). The minimized �

2 can be expressed as a weighted sum

�
2 =(m1 � h1(x0))

TV �1
1 (m1 � h1(x0)) + ... +

(mk � hk(xk�1))
TV �1

k (mk � hk(xk�1))
(3)
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Figure 3: Depiction of a B0 ! K0
S(! ⇡0(! ��)⇡0(! ��))J/ (! µ̄+µ�) decay. The red

lines show the track helix approximations obtained by the tracking detectors, the blue dashed
lines show the composite particle momentum vectors found by the fit. The dashed black lines
depict the photon momenta found by the fit. Note that these con only be extrapolated by
the fit as the directional information of the calorimeter is not su�cient. The initial guess is
that they point from the interaction point towards the calorimeter cluster. The decay lengths
of the J/ and ⇡0 are too short to be seen in the detector therefore the vertex position are
taken from the particle next higher in the hierarchy.

using the measurement covariance matrix V �1
k transported to the m � h sys-

tem as a weight, such that the hypothesis of each constraint k depends on the
outcome of the previous constraint. Minimizing this yields

C�1
k�1(x � xk�1) + GT

k V
�1

k (mk � hk(xk�1)) = 0 (4)

from which one can derive that

xk = xk�1 + Kkrk (5)

where the gain matrix K is defined as

Kk = Ck�1G
T
k R

�1
k (6)

in which R denotes covariance matrix of the residuals, defined as

Rk = Vk + GkCk�1G
T
k . (7)

and Vk is the covariance matrix of the measured parameters, transported into
the respective coordinate system. The intermediate global covariance matrix of
the state vector Ck is

Ck = (1 � KkGk)Ck�1(1 � KkGk)T

= Ck�1 � Ck�1GkR
�1
k Gk

(8)

with the jacobian G being the derivatives of r with respect to the parameters
kept of the statevector

Gk :=
@hk

@x
= �@rk

@x
. (9)
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Approaches to Decay Chain Reconstruction

• Leaf-by-leaf approach to decay chain reconstruction:  
This is the simplest approach. Vertices in the chain are reconstructed 
individually;  In the example we first reconstruct Ks→π+π- and J/ψ→µ+µ-, then 
B0→J/ψ Ks. The fit is blind to information two or more stages down in the chain. 

• Global approach:  
The full tree is parametrised and fitted simultaneously. Challenging, but allows 
treatment of hard to fit processes such as those involving neutral particles.  
The full covariance matrix of all the observables is available to the user.

Charged tracks in a magnetic field 
fit to a common decay vertex.

Complex decay chain, comprising 
several individual vertices.

IP
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<latexit sha1_base64="pr0jXWfqx4bgrUqOksF7v/dTOck=">AAAB73icbVBNSwMxEJ2tX7V+VT16CbaCIJTdXvRY9OKxgv2Adi3ZNNuGJtk1yQpl6Z/w4kERr/4db/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3md56o0iyS92YaU1/gkWQhI9hYqVvtx+zholoalCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7vDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlz6MhU5QYPrUEE8XsrYiMscLE2IiyELzll1dJu17z3Jp3V680rvM4inACp3AOHlxCA26hCS0gwOEZXuHNeXRenHfnY9FacPKZY/gD5/MHWyeO2A==</latexit><latexit sha1_base64="pr0jXWfqx4bgrUqOksF7v/dTOck=">AAAB73icbVBNSwMxEJ2tX7V+VT16CbaCIJTdXvRY9OKxgv2Adi3ZNNuGJtk1yQpl6Z/w4kERr/4db/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3md56o0iyS92YaU1/gkWQhI9hYqVvtx+zholoalCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7vDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlz6MhU5QYPrUEE8XsrYiMscLE2IiyELzll1dJu17z3Jp3V680rvM4inACp3AOHlxCA26hCS0gwOEZXuHNeXRenHfnY9FacPKZY/gD5/MHWyeO2A==</latexit><latexit sha1_base64="pr0jXWfqx4bgrUqOksF7v/dTOck=">AAAB73icbVBNSwMxEJ2tX7V+VT16CbaCIJTdXvRY9OKxgv2Adi3ZNNuGJtk1yQpl6Z/w4kERr/4db/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3md56o0iyS92YaU1/gkWQhI9hYqVvtx+zholoalCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7vDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlz6MhU5QYPrUEE8XsrYiMscLE2IiyELzll1dJu17z3Jp3V680rvM4inACp3AOHlxCA26hCS0gwOEZXuHNeXRenHfnY9FacPKZY/gD5/MHWyeO2A==</latexit><latexit sha1_base64="pr0jXWfqx4bgrUqOksF7v/dTOck=">AAAB73icbVBNSwMxEJ2tX7V+VT16CbaCIJTdXvRY9OKxgv2Adi3ZNNuGJtk1yQpl6Z/w4kERr/4db/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3md56o0iyS92YaU1/gkWQhI9hYqVvtx+zholoalCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7vDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlz6MhU5QYPrUEE8XsrYiMscLE2IiyELzll1dJu17z3Jp3V680rvM4inACp3AOHlxCA26hCS0gwOEZXuHNeXRenHfnY9FacPKZY/gD5/MHWyeO2A==</latexit>

D?+
<latexit sha1_base64="uHTEIwUymVD1z+qMRoIiANDKGus=">AAAB83icbVDLSgNBEOyNrxhfUY9eBhNBEMJuLnoM6sFjBPOA7BpmJ7PJkNkHM71CWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dfiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUMd5isYxV16eaSxHxFgqUvJsoTkNf8o4/vpn5nSeutIijB5wk3AvpMBKBYBSN5FZvHzNXI1UX02q/XLFr9hxklTg5qUCOZr/85Q5iloY8Qiap1j3HTtDLqELBJJ+W3FTzhLIxHfKeoRENufay+c1TcmaUAQliZSpCMld/T2Q01HoS+qYzpDjSy95M/M/rpRhceZmIkhR5xBaLglQSjMksADIQijOUE0MoU8LcStiIKsrQxFQyITjLL6+Sdr3m2DXnvl5pXOdxFOEETuEcHLiEBtxBE1rAIIFneIU3K7VerHfrY9FasPKZY/gD6/MHIfiREw==</latexit><latexit sha1_base64="uHTEIwUymVD1z+qMRoIiANDKGus=">AAAB83icbVDLSgNBEOyNrxhfUY9eBhNBEMJuLnoM6sFjBPOA7BpmJ7PJkNkHM71CWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dfiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUMd5isYxV16eaSxHxFgqUvJsoTkNf8o4/vpn5nSeutIijB5wk3AvpMBKBYBSN5FZvHzNXI1UX02q/XLFr9hxklTg5qUCOZr/85Q5iloY8Qiap1j3HTtDLqELBJJ+W3FTzhLIxHfKeoRENufay+c1TcmaUAQliZSpCMld/T2Q01HoS+qYzpDjSy95M/M/rpRhceZmIkhR5xBaLglQSjMksADIQijOUE0MoU8LcStiIKsrQxFQyITjLL6+Sdr3m2DXnvl5pXOdxFOEETuEcHLiEBtxBE1rAIIFneIU3K7VerHfrY9FasPKZY/gD6/MHIfiREw==</latexit><latexit sha1_base64="uHTEIwUymVD1z+qMRoIiANDKGus=">AAAB83icbVDLSgNBEOyNrxhfUY9eBhNBEMJuLnoM6sFjBPOA7BpmJ7PJkNkHM71CWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dfiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUMd5isYxV16eaSxHxFgqUvJsoTkNf8o4/vpn5nSeutIijB5wk3AvpMBKBYBSN5FZvHzNXI1UX02q/XLFr9hxklTg5qUCOZr/85Q5iloY8Qiap1j3HTtDLqELBJJ+W3FTzhLIxHfKeoRENufay+c1TcmaUAQliZSpCMld/T2Q01HoS+qYzpDjSy95M/M/rpRhceZmIkhR5xBaLglQSjMksADIQijOUE0MoU8LcStiIKsrQxFQyITjLL6+Sdr3m2DXnvl5pXOdxFOEETuEcHLiEBtxBE1rAIIFneIU3K7VerHfrY9FasPKZY/gD6/MHIfiREw==</latexit><latexit sha1_base64="uHTEIwUymVD1z+qMRoIiANDKGus=">AAAB83icbVDLSgNBEOyNrxhfUY9eBhNBEMJuLnoM6sFjBPOA7BpmJ7PJkNkHM71CWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dfiKFRtv+tgpr6xubW8Xt0s7u3v5B+fCoreNUMd5isYxV16eaSxHxFgqUvJsoTkNf8o4/vpn5nSeutIijB5wk3AvpMBKBYBSN5FZvHzNXI1UX02q/XLFr9hxklTg5qUCOZr/85Q5iloY8Qiap1j3HTtDLqELBJJ+W3FTzhLIxHfKeoRENufay+c1TcmaUAQliZSpCMld/T2Q01HoS+qYzpDjSy95M/M/rpRhceZmIkhR5xBaLglQSjMksADIQijOUE0MoU8LcStiIKsrQxFQyITjLL6+Sdr3m2DXnvl5pXOdxFOEETuEcHLiEBtxBE1rAIIFneIU3K7VerHfrY9FasPKZY/gD6/MHIfiREw==</latexit>

⌫̄µ
<latexit sha1_base64="WGQOQSJ/oUh5v/p8cWqm5cXl+bs=">AAAB+HicbVC7TsNAEFyHVwiPGChpLBIkqshOA2UEDWWQSIIUW9b5ck5OuTtb90AKVr6EhgKEaPkUOv6Gy6OAhJFWGs3sancnyRlV2ve/ndLG5tb2Tnm3srd/cFh1j467KjMSkw7OWCYfEqQIo4J0NNWMPOSSIJ4w0kvGNzO/90ikopm415OcRBwNBU0pRtpKsVuthwmSRSjMNA65qcduzW/4c3jrJFiSGizRjt2vcJBhw4nQmCGl+oGf66hAUlPMyLQSGkVyhMdoSPqWCsSJior54VPv3CoDL82kLaG9ufp7okBcqQlPbCdHeqRWvZn4n9c3Or2KCipyo4nAi0WpYZ7OvFkK3oBKgjWbWIKwpPZWD4+QRFjbrCo2hGD15XXSbTYCvxHcNWut62UcZTiFM7iAAC6hBbfQhg5gMPAMr/DmPDkvzrvzsWgtOcuZE/gD5/MHbpOS7A==</latexit><latexit sha1_base64="WGQOQSJ/oUh5v/p8cWqm5cXl+bs=">AAAB+HicbVC7TsNAEFyHVwiPGChpLBIkqshOA2UEDWWQSIIUW9b5ck5OuTtb90AKVr6EhgKEaPkUOv6Gy6OAhJFWGs3sancnyRlV2ve/ndLG5tb2Tnm3srd/cFh1j467KjMSkw7OWCYfEqQIo4J0NNWMPOSSIJ4w0kvGNzO/90ikopm415OcRBwNBU0pRtpKsVuthwmSRSjMNA65qcduzW/4c3jrJFiSGizRjt2vcJBhw4nQmCGl+oGf66hAUlPMyLQSGkVyhMdoSPqWCsSJior54VPv3CoDL82kLaG9ufp7okBcqQlPbCdHeqRWvZn4n9c3Or2KCipyo4nAi0WpYZ7OvFkK3oBKgjWbWIKwpPZWD4+QRFjbrCo2hGD15XXSbTYCvxHcNWut62UcZTiFM7iAAC6hBbfQhg5gMPAMr/DmPDkvzrvzsWgtOcuZE/gD5/MHbpOS7A==</latexit><latexit sha1_base64="WGQOQSJ/oUh5v/p8cWqm5cXl+bs=">AAAB+HicbVC7TsNAEFyHVwiPGChpLBIkqshOA2UEDWWQSIIUW9b5ck5OuTtb90AKVr6EhgKEaPkUOv6Gy6OAhJFWGs3sancnyRlV2ve/ndLG5tb2Tnm3srd/cFh1j467KjMSkw7OWCYfEqQIo4J0NNWMPOSSIJ4w0kvGNzO/90ikopm415OcRBwNBU0pRtpKsVuthwmSRSjMNA65qcduzW/4c3jrJFiSGizRjt2vcJBhw4nQmCGl+oGf66hAUlPMyLQSGkVyhMdoSPqWCsSJior54VPv3CoDL82kLaG9ufp7okBcqQlPbCdHeqRWvZn4n9c3Or2KCipyo4nAi0WpYZ7OvFkK3oBKgjWbWIKwpPZWD4+QRFjbrCo2hGD15XXSbTYCvxHcNWut62UcZTiFM7iAAC6hBbfQhg5gMPAMr/DmPDkvzrvzsWgtOcuZE/gD5/MHbpOS7A==</latexit><latexit sha1_base64="WGQOQSJ/oUh5v/p8cWqm5cXl+bs=">AAAB+HicbVC7TsNAEFyHVwiPGChpLBIkqshOA2UEDWWQSIIUW9b5ck5OuTtb90AKVr6EhgKEaPkUOv6Gy6OAhJFWGs3sancnyRlV2ve/ndLG5tb2Tnm3srd/cFh1j467KjMSkw7OWCYfEqQIo4J0NNWMPOSSIJ4w0kvGNzO/90ikopm415OcRBwNBU0pRtpKsVuthwmSRSjMNA65qcduzW/4c3jrJFiSGizRjt2vcJBhw4nQmCGl+oGf66hAUlPMyLQSGkVyhMdoSPqWCsSJior54VPv3CoDL82kLaG9ufp7okBcqQlPbCdHeqRWvZn4n9c3Or2KCipyo4nAi0WpYZ7OvFkK3oBKgjWbWIKwpPZWD4+QRFjbrCo2hGD15XXSbTYCvxHcNWut62UcZTiFM7iAAC6hBbfQhg5gMPAMr/DmPDkvzrvzsWgtOcuZE/gD5/MHbpOS7A==</latexit>

µ�
<latexit sha1_base64="zrGvf//pSapApZnqGztSVYAarF8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYCJ4MezmosegF48RzAOSNcxOZpMh81hmZoWw5CO8eFDEq9/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1Kz2RPl5W+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3PnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hc0YJoSyyeOYKKZuxWREdaYWJdQ0YUQLL+8Slq1auBXg/tauX6Tx1GAUziDCwjgCupwBw1oAoExPMMrvHmJ9+K9ex+L1jUvnzmBP/A+fwA1z47P</latexit><latexit sha1_base64="zrGvf//pSapApZnqGztSVYAarF8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYCJ4MezmosegF48RzAOSNcxOZpMh81hmZoWw5CO8eFDEq9/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1Kz2RPl5W+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3PnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hc0YJoSyyeOYKKZuxWREdaYWJdQ0YUQLL+8Slq1auBXg/tauX6Tx1GAUziDCwjgCupwBw1oAoExPMMrvHmJ9+K9ex+L1jUvnzmBP/A+fwA1z47P</latexit><latexit sha1_base64="zrGvf//pSapApZnqGztSVYAarF8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYCJ4MezmosegF48RzAOSNcxOZpMh81hmZoWw5CO8eFDEq9/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1Kz2RPl5W+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3PnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hc0YJoSyyeOYKKZuxWREdaYWJdQ0YUQLL+8Slq1auBXg/tauX6Tx1GAUziDCwjgCupwBw1oAoExPMMrvHmJ9+K9ex+L1jUvnzmBP/A+fwA1z47P</latexit><latexit sha1_base64="zrGvf//pSapApZnqGztSVYAarF8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYCJ4MezmosegF48RzAOSNcxOZpMh81hmZoWw5CO8eFDEq9/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1Kz2RPl5W+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3PnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hc0YJoSyyeOYKKZuxWREdaYWJdQ0YUQLL+8Slq1auBXg/tauX6Tx1GAUziDCwjgCupwBw1oAoExPMMrvHmJ9+K9ex+L1jUvnzmBP/A+fwA1z47P</latexit>

D̄0
<latexit sha1_base64="co17mqFock92h8xeZkz/J3N4iLg=">AAAB8nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0Wga1sIxgPiA5w95mL1myt3fszgnhyM+wsVDE1l9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbF6wEnC/YgOlQgFo2ilbqUXUJ3dTh/dSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5yVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1PBkJzhnJiCWVa2FsJG1FNGdqUijYEb/nlVdKqVT236t3XyvXrPI4CnMIZXIAHl1CHO2hAExjE8Ayv8Oag8+K8Ox+L1jUnnzmBP3A+fwA3UZCJ</latexit><latexit sha1_base64="co17mqFock92h8xeZkz/J3N4iLg=">AAAB8nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0Wga1sIxgPiA5w95mL1myt3fszgnhyM+wsVDE1l9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbF6wEnC/YgOlQgFo2ilbqUXUJ3dTh/dSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5yVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1PBkJzhnJiCWVa2FsJG1FNGdqUijYEb/nlVdKqVT236t3XyvXrPI4CnMIZXIAHl1CHO2hAExjE8Ayv8Oag8+K8Ox+L1jUnnzmBP3A+fwA3UZCJ</latexit><latexit sha1_base64="co17mqFock92h8xeZkz/J3N4iLg=">AAAB8nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0Wga1sIxgPiA5w95mL1myt3fszgnhyM+wsVDE1l9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbF6wEnC/YgOlQgFo2ilbqUXUJ3dTh/dSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5yVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1PBkJzhnJiCWVa2FsJG1FNGdqUijYEb/nlVdKqVT236t3XyvXrPI4CnMIZXIAHl1CHO2hAExjE8Ayv8Oag8+K8Ox+L1jUnnzmBP3A+fwA3UZCJ</latexit><latexit sha1_base64="co17mqFock92h8xeZkz/J3N4iLg=">AAAB8nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0Wga1sIxgPiA5w95mL1myt3fszgnhyM+wsVDE1l9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbF6wEnC/YgOlQgFo2ilbqUXUJ3dTh/dSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5yVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmf1PBkJzhnJiCWVa2FsJG1FNGdqUijYEb/nlVdKqVT236t3XyvXrPI4CnMIZXIAHl1CHO2hAExjE8Ayv8Oag8+K8Ox+L1jUnnzmBP3A+fwA3UZCJ</latexit>

K0
S

<latexit sha1_base64="LktINmrvaIKlwlWlCxq+mjgn00U=">AAAB73icdVBNS0JBFL3Pvsy+rJZthjRoJTMuUqGF0CZoY5Qp6EvmjaMOzvtoZl4gD/9EmxZFtO3vtOvfNE8NKurAhcM593LvPV4khTYYfziZpeWV1bXsem5jc2t7J7+7d6PDWDHeZKEMVdujmksR8KYRRvJ2pDj1Pclb3vgs9Vv3XGkRBtdmEnHXp8NADASjxkrt4kXv6hYXc718AZcwxoQQlBJSOcGW1GrVMqkikloWBVig0cu/d/shi30eGCap1h2CI+MmVBnBJJ/murHmEWVjOuQdSwPqc+0ms3un6MgqfTQIla3AoJn6fSKhvtYT37OdPjUj/dtLxb+8TmwGVTcRQRQbHrD5okEskQlR+jzqC8WZkRNLKFPC3orYiCrKjI0oDeHrU/Q/uSmXCC6Ry3KhfrqIIwsHcAjHQKACdTiHBjSBgYQHeIJn5855dF6c13lrxlnM7MMPOG+fV/qO1Q==</latexit><latexit sha1_base64="LktINmrvaIKlwlWlCxq+mjgn00U=">AAAB73icdVBNS0JBFL3Pvsy+rJZthjRoJTMuUqGF0CZoY5Qp6EvmjaMOzvtoZl4gD/9EmxZFtO3vtOvfNE8NKurAhcM593LvPV4khTYYfziZpeWV1bXsem5jc2t7J7+7d6PDWDHeZKEMVdujmksR8KYRRvJ2pDj1Pclb3vgs9Vv3XGkRBtdmEnHXp8NADASjxkrt4kXv6hYXc718AZcwxoQQlBJSOcGW1GrVMqkikloWBVig0cu/d/shi30eGCap1h2CI+MmVBnBJJ/murHmEWVjOuQdSwPqc+0ms3un6MgqfTQIla3AoJn6fSKhvtYT37OdPjUj/dtLxb+8TmwGVTcRQRQbHrD5okEskQlR+jzqC8WZkRNLKFPC3orYiCrKjI0oDeHrU/Q/uSmXCC6Ry3KhfrqIIwsHcAjHQKACdTiHBjSBgYQHeIJn5855dF6c13lrxlnM7MMPOG+fV/qO1Q==</latexit><latexit sha1_base64="LktINmrvaIKlwlWlCxq+mjgn00U=">AAAB73icdVBNS0JBFL3Pvsy+rJZthjRoJTMuUqGF0CZoY5Qp6EvmjaMOzvtoZl4gD/9EmxZFtO3vtOvfNE8NKurAhcM593LvPV4khTYYfziZpeWV1bXsem5jc2t7J7+7d6PDWDHeZKEMVdujmksR8KYRRvJ2pDj1Pclb3vgs9Vv3XGkRBtdmEnHXp8NADASjxkrt4kXv6hYXc718AZcwxoQQlBJSOcGW1GrVMqkikloWBVig0cu/d/shi30eGCap1h2CI+MmVBnBJJ/murHmEWVjOuQdSwPqc+0ms3un6MgqfTQIla3AoJn6fSKhvtYT37OdPjUj/dtLxb+8TmwGVTcRQRQbHrD5okEskQlR+jzqC8WZkRNLKFPC3orYiCrKjI0oDeHrU/Q/uSmXCC6Ry3KhfrqIIwsHcAjHQKACdTiHBjSBgYQHeIJn5855dF6c13lrxlnM7MMPOG+fV/qO1Q==</latexit><latexit sha1_base64="LktINmrvaIKlwlWlCxq+mjgn00U=">AAAB73icdVBNS0JBFL3Pvsy+rJZthjRoJTMuUqGF0CZoY5Qp6EvmjaMOzvtoZl4gD/9EmxZFtO3vtOvfNE8NKurAhcM593LvPV4khTYYfziZpeWV1bXsem5jc2t7J7+7d6PDWDHeZKEMVdujmksR8KYRRvJ2pDj1Pclb3vgs9Vv3XGkRBtdmEnHXp8NADASjxkrt4kXv6hYXc718AZcwxoQQlBJSOcGW1GrVMqkikloWBVig0cu/d/shi30eGCap1h2CI+MmVBnBJJ/murHmEWVjOuQdSwPqc+0ms3un6MgqfTQIla3AoJn6fSKhvtYT37OdPjUj/dtLxb+8TmwGVTcRQRQbHrD5okEskQlR+jzqC8WZkRNLKFPC3orYiCrKjI0oDeHrU/Q/uSmXCC6Ry3KhfrqIIwsHcAjHQKACdTiHBjSBgYQHeIJn5855dF6c13lrxlnM7MMPOG+fV/qO1Q==</latexit>

⇡+
<latexit sha1_base64="nWhyV+SjlzZKoFoK9/rJ2WJb39w=">AAAB73icdVDLSgMxFM34rPVVdekm2AqCMGTG0lZwUXDjsoJ9QDuWTJppQzOZMckIZehPuHGhiFt/x51/Y6atoKIHLhzOuZd77/FjzpRG6MNaWl5ZXVvPbeQ3t7Z3dgt7+y0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++PLzG/fU6lYJG70JKZeiIeCBYxgbaROqRez29NSvl8oIvu8VnHLFYhshKqO62TErZbPytAxSoYiWKDRL7z3BhFJQio04ViproNi7aVYakY4neZ7iaIxJmM8pF1DBQ6p8tLZvVN4bJQBDCJpSmg4U79PpDhUahL6pjPEeqR+e5n4l9dNdFDzUibiRFNB5ouChEMdwex5OGCSEs0nhmAimbkVkhGWmGgTURbC16fwf9JybQfZzrVbrF8s4siBQ3AEToADqqAOrkADNAEBHDyAJ/Bs3VmP1ov1Om9dshYzB+AHrLdPuWiPFA==</latexit><latexit sha1_base64="nWhyV+SjlzZKoFoK9/rJ2WJb39w=">AAAB73icdVDLSgMxFM34rPVVdekm2AqCMGTG0lZwUXDjsoJ9QDuWTJppQzOZMckIZehPuHGhiFt/x51/Y6atoKIHLhzOuZd77/FjzpRG6MNaWl5ZXVvPbeQ3t7Z3dgt7+y0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++PLzG/fU6lYJG70JKZeiIeCBYxgbaROqRez29NSvl8oIvu8VnHLFYhshKqO62TErZbPytAxSoYiWKDRL7z3BhFJQio04ViproNi7aVYakY4neZ7iaIxJmM8pF1DBQ6p8tLZvVN4bJQBDCJpSmg4U79PpDhUahL6pjPEeqR+e5n4l9dNdFDzUibiRFNB5ouChEMdwex5OGCSEs0nhmAimbkVkhGWmGgTURbC16fwf9JybQfZzrVbrF8s4siBQ3AEToADqqAOrkADNAEBHDyAJ/Bs3VmP1ov1Om9dshYzB+AHrLdPuWiPFA==</latexit><latexit sha1_base64="nWhyV+SjlzZKoFoK9/rJ2WJb39w=">AAAB73icdVDLSgMxFM34rPVVdekm2AqCMGTG0lZwUXDjsoJ9QDuWTJppQzOZMckIZehPuHGhiFt/x51/Y6atoKIHLhzOuZd77/FjzpRG6MNaWl5ZXVvPbeQ3t7Z3dgt7+y0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++PLzG/fU6lYJG70JKZeiIeCBYxgbaROqRez29NSvl8oIvu8VnHLFYhshKqO62TErZbPytAxSoYiWKDRL7z3BhFJQio04ViproNi7aVYakY4neZ7iaIxJmM8pF1DBQ6p8tLZvVN4bJQBDCJpSmg4U79PpDhUahL6pjPEeqR+e5n4l9dNdFDzUibiRFNB5ouChEMdwex5OGCSEs0nhmAimbkVkhGWmGgTURbC16fwf9JybQfZzrVbrF8s4siBQ3AEToADqqAOrkADNAEBHDyAJ/Bs3VmP1ov1Om9dshYzB+AHrLdPuWiPFA==</latexit><latexit sha1_base64="nWhyV+SjlzZKoFoK9/rJ2WJb39w=">AAAB73icdVDLSgMxFM34rPVVdekm2AqCMGTG0lZwUXDjsoJ9QDuWTJppQzOZMckIZehPuHGhiFt/x51/Y6atoKIHLhzOuZd77/FjzpRG6MNaWl5ZXVvPbeQ3t7Z3dgt7+y0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++PLzG/fU6lYJG70JKZeiIeCBYxgbaROqRez29NSvl8oIvu8VnHLFYhshKqO62TErZbPytAxSoYiWKDRL7z3BhFJQio04ViproNi7aVYakY4neZ7iaIxJmM8pF1DBQ6p8tLZvVN4bJQBDCJpSmg4U79PpDhUahL6pjPEeqR+e5n4l9dNdFDzUibiRFNB5ouChEMdwex5OGCSEs0nhmAimbkVkhGWmGgTURbC16fwf9JybQfZzrVbrF8s4siBQ3AEToADqqAOrkADNAEBHDyAJ/Bs3VmP1ov1Om9dshYzB+AHrLdPuWiPFA==</latexit>⇡�

<latexit sha1_base64="Tu75ntY03cEhznmnzcaPgI4IEZc=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZw45AZS1vBRcGNywr2Ae1YMmmmDc3MhCQjlKEf4caFIm79Hnf+jZm2gooeuHA4517uvccXnCmN0IeVW1ldW9/Ibxa2tnd294r7B20VJ5LQFol5LLs+VpSziLY005x2haQ49Dnt+JOrzO/cU6lYHN3qqaBeiEcRCxjB2kidcl+wu7PyoFhC9kW96laqENkI1RzXyYhbq5xXoGOUDCWwRHNQfO8PY5KENNKEY6V6DhLaS7HUjHA6K/QTRQUmEzyiPUMjHFLlpfNzZ/DEKEMYxNJUpOFc/T6R4lCpaeibzhDrsfrtZeJfXi/RQd1LWSQSTSOyWBQkHOoYZr/DIZOUaD41BBPJzK2QjLHERJuECiaEr0/h/6Tt2g6ynRu31LhcxpEHR+AYnAIH1EADXIMmaAECJuABPIFnS1iP1ov1umjNWcuZQ/AD1tsnhlSPAg==</latexit><latexit sha1_base64="Tu75ntY03cEhznmnzcaPgI4IEZc=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZw45AZS1vBRcGNywr2Ae1YMmmmDc3MhCQjlKEf4caFIm79Hnf+jZm2gooeuHA4517uvccXnCmN0IeVW1ldW9/Ibxa2tnd294r7B20VJ5LQFol5LLs+VpSziLY005x2haQ49Dnt+JOrzO/cU6lYHN3qqaBeiEcRCxjB2kidcl+wu7PyoFhC9kW96laqENkI1RzXyYhbq5xXoGOUDCWwRHNQfO8PY5KENNKEY6V6DhLaS7HUjHA6K/QTRQUmEzyiPUMjHFLlpfNzZ/DEKEMYxNJUpOFc/T6R4lCpaeibzhDrsfrtZeJfXi/RQd1LWSQSTSOyWBQkHOoYZr/DIZOUaD41BBPJzK2QjLHERJuECiaEr0/h/6Tt2g6ynRu31LhcxpEHR+AYnAIH1EADXIMmaAECJuABPIFnS1iP1ov1umjNWcuZQ/AD1tsnhlSPAg==</latexit><latexit sha1_base64="Tu75ntY03cEhznmnzcaPgI4IEZc=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZw45AZS1vBRcGNywr2Ae1YMmmmDc3MhCQjlKEf4caFIm79Hnf+jZm2gooeuHA4517uvccXnCmN0IeVW1ldW9/Ibxa2tnd294r7B20VJ5LQFol5LLs+VpSziLY005x2haQ49Dnt+JOrzO/cU6lYHN3qqaBeiEcRCxjB2kidcl+wu7PyoFhC9kW96laqENkI1RzXyYhbq5xXoGOUDCWwRHNQfO8PY5KENNKEY6V6DhLaS7HUjHA6K/QTRQUmEzyiPUMjHFLlpfNzZ/DEKEMYxNJUpOFc/T6R4lCpaeibzhDrsfrtZeJfXi/RQd1LWSQSTSOyWBQkHOoYZr/DIZOUaD41BBPJzK2QjLHERJuECiaEr0/h/6Tt2g6ynRu31LhcxpEHR+AYnAIH1EADXIMmaAECJuABPIFnS1iP1ov1umjNWcuZQ/AD1tsnhlSPAg==</latexit><latexit sha1_base64="Tu75ntY03cEhznmnzcaPgI4IEZc=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZw45AZS1vBRcGNywr2Ae1YMmmmDc3MhCQjlKEf4caFIm79Hnf+jZm2gooeuHA4517uvccXnCmN0IeVW1ldW9/Ibxa2tnd294r7B20VJ5LQFol5LLs+VpSziLY005x2haQ49Dnt+JOrzO/cU6lYHN3qqaBeiEcRCxjB2kidcl+wu7PyoFhC9kW96laqENkI1RzXyYhbq5xXoGOUDCWwRHNQfO8PY5KENNKEY6V6DhLaS7HUjHA6K/QTRQUmEzyiPUMjHFLlpfNzZ/DEKEMYxNJUpOFc/T6R4lCpaeibzhDrsfrtZeJfXi/RQd1LWSQSTSOyWBQkHOoYZr/DIZOUaD41BBPJzK2QjLHERJuECiaEr0/h/6Tt2g6ynRu31LhcxpEHR+AYnAIH1EADXIMmaAECJuABPIFnS1iP1ov1umjNWcuZQ/AD1tsnhlSPAg==</latexit>

K0
S

<latexit sha1_base64="D74NB2q4RizWGj93jVdpw7k5hpQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0cIiYCPYRDQfkJxhbzOXLNnbO3b3hBDyI2wsFLH199j5b9wkV2jig4HHezPMzAsSwbVx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThXDBotFrNoB1Si4xIbhRmA7UUijQGArGF3P/NYTKs1j+WDGCfoRHUgeckaNlVrl2979o1vuFUtuxZ2DrBIvIyXIUO8Vv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj93Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvoTLpPUoGSLRWEqiInJ7HfS5wqZEWNLKFPc3krYkCrKjE2oYEPwll9eJc1qxXMr3l21VLvK4sjDCZzCOXhwATW4gTo0gMEInuEV3pzEeXHenY9Fa87JZo7hD5zPH9UKjos=</latexit><latexit sha1_base64="D74NB2q4RizWGj93jVdpw7k5hpQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0cIiYCPYRDQfkJxhbzOXLNnbO3b3hBDyI2wsFLH199j5b9wkV2jig4HHezPMzAsSwbVx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThXDBotFrNoB1Si4xIbhRmA7UUijQGArGF3P/NYTKs1j+WDGCfoRHUgeckaNlVrl2979o1vuFUtuxZ2DrBIvIyXIUO8Vv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj93Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvoTLpPUoGSLRWEqiInJ7HfS5wqZEWNLKFPc3krYkCrKjE2oYEPwll9eJc1qxXMr3l21VLvK4sjDCZzCOXhwATW4gTo0gMEInuEV3pzEeXHenY9Fa87JZo7hD5zPH9UKjos=</latexit><latexit sha1_base64="D74NB2q4RizWGj93jVdpw7k5hpQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0cIiYCPYRDQfkJxhbzOXLNnbO3b3hBDyI2wsFLH199j5b9wkV2jig4HHezPMzAsSwbVx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThXDBotFrNoB1Si4xIbhRmA7UUijQGArGF3P/NYTKs1j+WDGCfoRHUgeckaNlVrl2979o1vuFUtuxZ2DrBIvIyXIUO8Vv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj93Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvoTLpPUoGSLRWEqiInJ7HfS5wqZEWNLKFPc3krYkCrKjE2oYEPwll9eJc1qxXMr3l21VLvK4sjDCZzCOXhwATW4gTo0gMEInuEV3pzEeXHenY9Fa87JZo7hD5zPH9UKjos=</latexit><latexit sha1_base64="D74NB2q4RizWGj93jVdpw7k5hpQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0cIiYCPYRDQfkJxhbzOXLNnbO3b3hBDyI2wsFLH199j5b9wkV2jig4HHezPMzAsSwbVx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThXDBotFrNoB1Si4xIbhRmA7UUijQGArGF3P/NYTKs1j+WDGCfoRHUgeckaNlVrl2979o1vuFUtuxZ2DrBIvIyXIUO8Vv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj93Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvoTLpPUoGSLRWEqiInJ7HfS5wqZEWNLKFPc3krYkCrKjE2oYEPwll9eJc1qxXMr3l21VLvK4sjDCZzCOXhwATW4gTo0gMEInuEV3pzEeXHenY9Fa87JZo7hD5zPH9UKjos=</latexit>
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