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abstract 

 
Could the 3D structure of QCD and the symmetries of  
the Standard Model be linked to entanglement? 
 
Look at a possible emergence of symmetries in  
the standard model from a simpler basis and  
less dimensions. Even if at this stage it  
may not make striking predictions,  
my hope is that it could shed light on  
the peculiarities of the spectrum and  
symmetries of the Standard Model and  
simplify our understanding of the 3D quark and  
gluon structure of hadrons at low and high energies. 
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A selection of basic questions about Standard Model 

  Why are leptons color-blind while quarks have electroweak structure? 
  How is a pure nucleon state entangled, leading to ensemble of partons? 

  Nucleons are composite and resolved at high energies! 
Partons are pure states that fragment into an ensemble of hadrons? 

  What about the jet structure and substructure in QCD? 
  Why is SCET so successful and are transverse modes less relevant? 

  Confinement and scale of QCD! 
  Phenomena at low x (saturation, color glass condensate)? 

  Where is basic supersymmetry (essential,  even showing up in hadron spectrum, 
nuclear spectra)? 

  What about scalar sector, naturalness, ... (Higgs, XQCD, ...) 
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  Motivation  

     (NOT) HAPPY WITH STANDARD MODEL 

  In spite of the success of Standard Model! 

  Three families, colors, space dimensions! 
  Left-right (a)symmetry? B-L? 
  Naturalness? Missing supersymmetry? 
  Confinement and Collinearity in QCD? 

PJM 1601.00300 (POETIC) 
PJM 1801.03664 (Lightcone) 
PJM 1806.09797 (Phys. Lett. B) 



QCD – entangled states and QIT 

  Parton-hadron duality in hard QCD scattering: PDFs x FFs 
  nucleon is pure state à ensemble of partons (good light-front states)  

    [see for instance Kharzeev & Levin (1702.03489)]  
  hard (short distance) process: partons à partons   
  emerging partons are pure state(s) à ensemble of hadron states 

 
  Entangled (pure) states |Φ> in multipartite space, with a density matrix      
ρ = |Φ><Φ|, lead to ensembles (non-pure state) in the reduced spaces. 
  EPR bipartite pure state leads to a 50% - 50% ensemble in both subspaces.  

  Both hadrons and partons might live in a tripartite                           space!  
 
  Possibly combined with a principle of maximal entanglement (MaxEnt), such as 

hinted at in Cervera-Lierta, Latorre, Rojo & Rottoli (1703.02989): maximally 
entangled chiral left/right two-particle states are consistent with QED (gA=0) & 
electroweak (gV=0), at least if sin ΘW = ½ 
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Conjecture 

  My conjectures goes one step further: 

  Quarks and leptons are entangled states belonging to different classes of 
maximally entangled (MaxEnt) states in a multipartite space  
  Criterion for these classes is equivalence under Stochastic Local Operations 
and Classical Communication (SLOCC), for our purposes Local Unitary (LU) 
equivalence 
  Nonequivalence of classes (not locally connected) corresponds to absence of 
leptoquarks in SM 

  Furthermore spatial degrees of freedom and internal degrees of freedom are 
intrinsically connected (as is the concept LOCAL in QIT). This corresponds to 
local gauge invariance in SM 
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  Bell states are maximally entangled (MaxEnt) states in product space                 :             
                                or  

  They belong to the same class (SLOCC, for us local unitary, local = subspace) 

 

 

  Symmetry eigenstates are in general aligned and/or entangled  

Bipartite entangled states 
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<latexit sha1_base64="4Kur6K57Duibb6SZGH7LUfzN/WU=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARBKEkRdBlwY2LLmqxF2himUxP26GTSZiZFEroW7jxVdy4UMSt7nwbp20W2npg4Of/zuHM+YOYM6Ud59vKra1vbG7ltws7u3v7B/bhUVNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgFo5sZb41BKhaJez2JwQ/JQLA+o0Qbq2uXPEM1rlc9ScSAA77A8JAyb0xkPGRTvMDVeoa7dtEpOfPCq8LNRBFlVevaX14vokkIQlNOlOq4Tqz9lEjNKIdpwUsUxISOyAA6RgoSgvLT+V1TfGacHu5H0jyh8dz9PZGSUKlJGJjOkOihWmYz8z/WSXT/2k+ZiBMNgi4W9ROOdYRnIeEek0A1nxhBqGTmr5gOiSRUmygLJgR3+eRV0SyXXKfk3l0WK+Usjjw6QafoHLnoClXQLaqhBqLoET2jV/RmPVkv1rv1sWjNWdnMMfpT1ucPWOKfXA==</latexit><latexit sha1_base64="4Kur6K57Duibb6SZGH7LUfzN/WU=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARBKEkRdBlwY2LLmqxF2himUxP26GTSZiZFEroW7jxVdy4UMSt7nwbp20W2npg4Of/zuHM+YOYM6Ud59vKra1vbG7ltws7u3v7B/bhUVNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgFo5sZb41BKhaJez2JwQ/JQLA+o0Qbq2uXPEM1rlc9ScSAA77A8JAyb0xkPGRTvMDVeoa7dtEpOfPCq8LNRBFlVevaX14vokkIQlNOlOq4Tqz9lEjNKIdpwUsUxISOyAA6RgoSgvLT+V1TfGacHu5H0jyh8dz9PZGSUKlJGJjOkOihWmYz8z/WSXT/2k+ZiBMNgi4W9ROOdYRnIeEek0A1nxhBqGTmr5gOiSRUmygLJgR3+eRV0SyXXKfk3l0WK+Usjjw6QafoHLnoClXQLaqhBqLoET2jV/RmPVkv1rv1sWjNWdnMMfpT1ucPWOKfXA==</latexit><latexit sha1_base64="4Kur6K57Duibb6SZGH7LUfzN/WU=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARBKEkRdBlwY2LLmqxF2himUxP26GTSZiZFEroW7jxVdy4UMSt7nwbp20W2npg4Of/zuHM+YOYM6Ud59vKra1vbG7ltws7u3v7B/bhUVNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgFo5sZb41BKhaJez2JwQ/JQLA+o0Qbq2uXPEM1rlc9ScSAA77A8JAyb0xkPGRTvMDVeoa7dtEpOfPCq8LNRBFlVevaX14vokkIQlNOlOq4Tqz9lEjNKIdpwUsUxISOyAA6RgoSgvLT+V1TfGacHu5H0jyh8dz9PZGSUKlJGJjOkOihWmYz8z/WSXT/2k+ZiBMNgi4W9ROOdYRnIeEek0A1nxhBqGTmr5gOiSRUmygLJgR3+eRV0SyXXKfk3l0WK+Usjjw6QafoHLnoClXQLaqhBqLoET2jV/RmPVkv1rv1sWjNWdnMMfpT1ucPWOKfXA==</latexit><latexit sha1_base64="4Kur6K57Duibb6SZGH7LUfzN/WU=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARBKEkRdBlwY2LLmqxF2himUxP26GTSZiZFEroW7jxVdy4UMSt7nwbp20W2npg4Of/zuHM+YOYM6Ud59vKra1vbG7ltws7u3v7B/bhUVNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgFo5sZb41BKhaJez2JwQ/JQLA+o0Qbq2uXPEM1rlc9ScSAA77A8JAyb0xkPGRTvMDVeoa7dtEpOfPCq8LNRBFlVevaX14vokkIQlNOlOq4Tqz9lEjNKIdpwUsUxISOyAA6RgoSgvLT+V1TfGacHu5H0jyh8dz9PZGSUKlJGJjOkOihWmYz8z/WSXT/2k+ZiBMNgi4W9ROOdYRnIeEek0A1nxhBqGTmr5gOiSRUmygLJgR3+eRV0SyXXKfk3l0WK+Usjjw6QafoHLnoClXQLaqhBqLoET2jV/RmPVkv1rv1sWjNWdnMMfpT1ucPWOKfXA==</latexit>

T⌦2 = T ⌦ T
<latexit sha1_base64="WwNPZVT1wjxA5TU0MAXcl3c1I2A=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRF0I1QcOOyQvqANpbJdNIOnUzCzI1QQhdu/BU3LhRx60e482+cthG09cDAuefcy517gkRwDY7zZRXW1jc2t4rbpZ3dvf0D+/CopeNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYX8/89j1TmsfSg0nC/IgMJQ85JWCkvl327rJeDDxiGtem+Ap7+Kf0+nbFqTpz4FXi5qSCcjT69mdvENM0YhKoIFp3XScBPyMKOBVsWuqlmiWEjsmQdQ2VxKzxs/kRU3xqlAEOY2WeBDxXf09kJNJ6EgWmMyIw0sveTPzP66YQXvoZl0kKTNLFojAVGGI8SwQPuGIUxMQQQhU3f8V0RBShYHIrmRDc5ZNXSatWdQ2/Pa/Ua3kcRVRGJ+gMuegC1dENaqAmougBPaEX9Go9Ws/Wm/W+aC1Y+cwx+gPr4xvhF5bk</latexit><latexit sha1_base64="WwNPZVT1wjxA5TU0MAXcl3c1I2A=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRF0I1QcOOyQvqANpbJdNIOnUzCzI1QQhdu/BU3LhRx60e482+cthG09cDAuefcy517gkRwDY7zZRXW1jc2t4rbpZ3dvf0D+/CopeNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYX8/89j1TmsfSg0nC/IgMJQ85JWCkvl327rJeDDxiGtem+Ap7+Kf0+nbFqTpz4FXi5qSCcjT69mdvENM0YhKoIFp3XScBPyMKOBVsWuqlmiWEjsmQdQ2VxKzxs/kRU3xqlAEOY2WeBDxXf09kJNJ6EgWmMyIw0sveTPzP66YQXvoZl0kKTNLFojAVGGI8SwQPuGIUxMQQQhU3f8V0RBShYHIrmRDc5ZNXSatWdQ2/Pa/Ua3kcRVRGJ+gMuegC1dENaqAmougBPaEX9Go9Ws/Wm/W+aC1Y+cwx+gPr4xvhF5bk</latexit><latexit sha1_base64="WwNPZVT1wjxA5TU0MAXcl3c1I2A=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRF0I1QcOOyQvqANpbJdNIOnUzCzI1QQhdu/BU3LhRx60e482+cthG09cDAuefcy517gkRwDY7zZRXW1jc2t4rbpZ3dvf0D+/CopeNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYX8/89j1TmsfSg0nC/IgMJQ85JWCkvl327rJeDDxiGtem+Ap7+Kf0+nbFqTpz4FXi5qSCcjT69mdvENM0YhKoIFp3XScBPyMKOBVsWuqlmiWEjsmQdQ2VxKzxs/kRU3xqlAEOY2WeBDxXf09kJNJ6EgWmMyIw0sveTPzP66YQXvoZl0kKTNLFojAVGGI8SwQPuGIUxMQQQhU3f8V0RBShYHIrmRDc5ZNXSatWdQ2/Pa/Ua3kcRVRGJ+gMuegC1dENaqAmougBPaEX9Go9Ws/Wm/W+aC1Y+cwx+gPr4xvhF5bk</latexit><latexit sha1_base64="WwNPZVT1wjxA5TU0MAXcl3c1I2A=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRF0I1QcOOyQvqANpbJdNIOnUzCzI1QQhdu/BU3LhRx60e482+cthG09cDAuefcy517gkRwDY7zZRXW1jc2t4rbpZ3dvf0D+/CopeNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYX8/89j1TmsfSg0nC/IgMJQ85JWCkvl327rJeDDxiGtem+Ap7+Kf0+nbFqTpz4FXi5qSCcjT69mdvENM0YhKoIFp3XScBPyMKOBVsWuqlmiWEjsmQdQ2VxKzxs/kRU3xqlAEOY2WeBDxXf09kJNJ6EgWmMyIw0sveTPzP66YQXvoZl0kKTNLFojAVGGI8SwQPuGIUxMQQQhU3f8V0RBShYHIrmRDc5ZNXSatWdQ2/Pa/Ua3kcRVRGJ+gMuegC1dENaqAmougBPaEX9Go9Ws/Wm/W+aC1Y+cwx+gPr4xvhF5bk</latexit>

T ⌦ I+ I⌦ T
<latexit sha1_base64="pUiMydX2ax9saHZ0Dw/MnXK+0Uw=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEglCSIuiy4EZ3FXqDNpTJdNIOnUzCzEQooa/gxldx40IRt+7c+TZO2gi19cDAx/+f4Zzz+zFnSjvOt7W2vrG5tV3YKe7u7R8c2kfHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745vMbz9QqVgkGnoSUy/EQ8ECRrA2Ut8uN3qRZiFVqBdiPfJ9dIcuFvjXbfTtklNxZoVWwc2hBHnV+/ZXbxCRJKRCE46V6rpOrL0US80Ip9NiL1E0xmSMh7RrUGAzxktnF03RuVEGKIikeUKjmbr4I8WhUpPQN53ZqmrZy8T/vG6ig2svZSJONBVkPihIONIRyuJBAyYp0XxiABPJzK6IjLDERJsQiyYEd/nkVWhVK67h+8tSrZrHUYBTOIMyuHAFNbiFOjSBwCM8wyu8WU/Wi/Vufcxb16z8zwn8KevzByE3m94=</latexit><latexit sha1_base64="pUiMydX2ax9saHZ0Dw/MnXK+0Uw=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEglCSIuiy4EZ3FXqDNpTJdNIOnUzCzEQooa/gxldx40IRt+7c+TZO2gi19cDAx/+f4Zzz+zFnSjvOt7W2vrG5tV3YKe7u7R8c2kfHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745vMbz9QqVgkGnoSUy/EQ8ECRrA2Ut8uN3qRZiFVqBdiPfJ9dIcuFvjXbfTtklNxZoVWwc2hBHnV+/ZXbxCRJKRCE46V6rpOrL0US80Ip9NiL1E0xmSMh7RrUGAzxktnF03RuVEGKIikeUKjmbr4I8WhUpPQN53ZqmrZy8T/vG6ig2svZSJONBVkPihIONIRyuJBAyYp0XxiABPJzK6IjLDERJsQiyYEd/nkVWhVK67h+8tSrZrHUYBTOIMyuHAFNbiFOjSBwCM8wyu8WU/Wi/Vufcxb16z8zwn8KevzByE3m94=</latexit><latexit sha1_base64="pUiMydX2ax9saHZ0Dw/MnXK+0Uw=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEglCSIuiy4EZ3FXqDNpTJdNIOnUzCzEQooa/gxldx40IRt+7c+TZO2gi19cDAx/+f4Zzz+zFnSjvOt7W2vrG5tV3YKe7u7R8c2kfHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745vMbz9QqVgkGnoSUy/EQ8ECRrA2Ut8uN3qRZiFVqBdiPfJ9dIcuFvjXbfTtklNxZoVWwc2hBHnV+/ZXbxCRJKRCE46V6rpOrL0US80Ip9NiL1E0xmSMh7RrUGAzxktnF03RuVEGKIikeUKjmbr4I8WhUpPQN53ZqmrZy8T/vG6ig2svZSJONBVkPihIONIRyuJBAyYp0XxiABPJzK6IjLDERJsQiyYEd/nkVWhVK67h+8tSrZrHUYBTOIMyuHAFNbiFOjSBwCM8wyu8WU/Wi/Vufcxb16z8zwn8KevzByE3m94=</latexit><latexit sha1_base64="pUiMydX2ax9saHZ0Dw/MnXK+0Uw=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEglCSIuiy4EZ3FXqDNpTJdNIOnUzCzEQooa/gxldx40IRt+7c+TZO2gi19cDAx/+f4Zzz+zFnSjvOt7W2vrG5tV3YKe7u7R8c2kfHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745vMbz9QqVgkGnoSUy/EQ8ECRrA2Ut8uN3qRZiFVqBdiPfJ9dIcuFvjXbfTtklNxZoVWwc2hBHnV+/ZXbxCRJKRCE46V6rpOrL0US80Ip9NiL1E0xmSMh7RrUGAzxktnF03RuVEGKIikeUKjmbr4I8WhUpPQN53ZqmrZy8T/vG6ig2svZSJONBVkPihIONIRyuJBAyYp0XxiABPJzK6IjLDERJsQiyYEd/nkVWhVK67h+8tSrZrHUYBTOIMyuHAFNbiFOjSBwCM8wyu8WU/Wi/Vufcxb16z8zwn8KevzByE3m94=</latexit>



Symmetries and multipartite states 

     Relevant symmetry in tripartite space is Z(3), S(3), SO(3), and SU(3) 
  Example: a 3D harmonic oscillator: states |nxnynz> or |nrlm>   

  3D HO is separable, has rotational [SO(3)] and more [SU(3)] symmetry. Symmetry 
eigenstates are in general entangled states (see H. Georgi, Group Theory, Ch. 13) 

  Bosons & Fermions     
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level degeneracy (nx, ny, nz) SO(3) (nr`) SU(3) (n)
0 1 (0,0,0) 0s 1

1 3 (1,0,0), . . . 0p 3

2 6 (2,0,0), (1,1,0), . . . 1s � 0d 6

3 10 (3,0,0), (2,1,0), (1,1,1), . . . 1p � 0f 10

4 15 . . . 2s � 1d � 0g 15s
<latexit sha1_base64="B65fW0AmKajVrBDkpXlxR2XNCTw="></latexit><latexit sha1_base64="B65fW0AmKajVrBDkpXlxR2XNCTw="></latexit><latexit sha1_base64="B65fW0AmKajVrBDkpXlxR2XNCTw="></latexit><latexit sha1_base64="B65fW0AmKajVrBDkpXlxR2XNCTw="></latexit>
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<latexit sha1_base64="kpqoDUDp2/hATCID8bAPbX8JSyU="></latexit><latexit sha1_base64="kpqoDUDp2/hATCID8bAPbX8JSyU="></latexit><latexit sha1_base64="kpqoDUDp2/hATCID8bAPbX8JSyU="></latexit><latexit sha1_base64="kpqoDUDp2/hATCID8bAPbX8JSyU="></latexit>



Basic Hilbert space for Standard Model 

  Basic Hilbert space needs right- and left-states (R and L):  
  Basic Hilbert space needs SU(3) symmetry eigenstates: (1, 2, 3) or (+, -, 0) 

 

 
 
 
  Spectrum in SM (quarks, leptons, gauge bosons, Higgs) is CP symmetric, thus also starting 

basis  
Supersymmetry is natural (bosons φ and fermions ξ) in basic space(s), but will be hidden in 
tripartite space 
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H = HR �HL
<latexit sha1_base64="n/Fn8T8JuF1HEvordcm228OFPck=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozRdCNUHDThYsq9gKdYcikmTY0kwxJRihDn8CNr+LGhSJuXbvzbUzbUbT1h8CX/5xDcv4wYVRpx/m0Ciura+sbxc3S1vbO7p69f9BWIpWYtLBgQnZDpAijnLQ01Yx0E0lQHDLSCUeX03rnjkhFBb/V44T4MRpwGlGMtLECu5J5GDHYmMAL+I3BjScSlqqf+1Vgl52qMxNcBjeHMsjVDOwPry9wGhOuMUNK9Vwn0X6GpKaYkUnJSxVJEB6hAekZ5Cgmys9m60xgxTh9GAlpDtdw5v6eyFCs1DgOTWeM9FAt1qbmf7VeqqNzP6M8STXheP5QlDKoBZxmA/tUEqzZ2ADCkpq/QjxEEmFtEiyZENzFlZehXau6hq9Py/VaHkcRHIFjcAJccAbqoAGaoAUwuAeP4Bm8WA/Wk/Vqvc1bC1Y+cwj+yHr/ArtMmzk=</latexit><latexit sha1_base64="n/Fn8T8JuF1HEvordcm228OFPck=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozRdCNUHDThYsq9gKdYcikmTY0kwxJRihDn8CNr+LGhSJuXbvzbUzbUbT1h8CX/5xDcv4wYVRpx/m0Ciura+sbxc3S1vbO7p69f9BWIpWYtLBgQnZDpAijnLQ01Yx0E0lQHDLSCUeX03rnjkhFBb/V44T4MRpwGlGMtLECu5J5GDHYmMAL+I3BjScSlqqf+1Vgl52qMxNcBjeHMsjVDOwPry9wGhOuMUNK9Vwn0X6GpKaYkUnJSxVJEB6hAekZ5Cgmys9m60xgxTh9GAlpDtdw5v6eyFCs1DgOTWeM9FAt1qbmf7VeqqNzP6M8STXheP5QlDKoBZxmA/tUEqzZ2ADCkpq/QjxEEmFtEiyZENzFlZehXau6hq9Py/VaHkcRHIFjcAJccAbqoAGaoAUwuAeP4Bm8WA/Wk/Vqvc1bC1Y+cwj+yHr/ArtMmzk=</latexit><latexit sha1_base64="n/Fn8T8JuF1HEvordcm228OFPck=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozRdCNUHDThYsq9gKdYcikmTY0kwxJRihDn8CNr+LGhSJuXbvzbUzbUbT1h8CX/5xDcv4wYVRpx/m0Ciura+sbxc3S1vbO7p69f9BWIpWYtLBgQnZDpAijnLQ01Yx0E0lQHDLSCUeX03rnjkhFBb/V44T4MRpwGlGMtLECu5J5GDHYmMAL+I3BjScSlqqf+1Vgl52qMxNcBjeHMsjVDOwPry9wGhOuMUNK9Vwn0X6GpKaYkUnJSxVJEB6hAekZ5Cgmys9m60xgxTh9GAlpDtdw5v6eyFCs1DgOTWeM9FAt1qbmf7VeqqNzP6M8STXheP5QlDKoBZxmA/tUEqzZ2ADCkpq/QjxEEmFtEiyZENzFlZehXau6hq9Py/VaHkcRHIFjcAJccAbqoAGaoAUwuAeP4Bm8WA/Wk/Vqvc1bC1Y+cwj+yHr/ArtMmzk=</latexit><latexit sha1_base64="n/Fn8T8JuF1HEvordcm228OFPck=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozRdCNUHDThYsq9gKdYcikmTY0kwxJRihDn8CNr+LGhSJuXbvzbUzbUbT1h8CX/5xDcv4wYVRpx/m0Ciura+sbxc3S1vbO7p69f9BWIpWYtLBgQnZDpAijnLQ01Yx0E0lQHDLSCUeX03rnjkhFBb/V44T4MRpwGlGMtLECu5J5GDHYmMAL+I3BjScSlqqf+1Vgl52qMxNcBjeHMsjVDOwPry9wGhOuMUNK9Vwn0X6GpKaYkUnJSxVJEB6hAekZ5Cgmys9m60xgxTh9GAlpDtdw5v6eyFCs1DgOTWeM9FAt1qbmf7VeqqNzP6M8STXheP5QlDKoBZxmA/tUEqzZ2ADCkpq/QjxEEmFtEiyZENzFlZehXau6hq9Py/VaHkcRHIFjcAJccAbqoAGaoAUwuAeP4Bm8WA/Wk/Vqvc1bC1Y+cwj+yHr/ArtMmzk=</latexit>
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  Two classes of maximally entangled ABC states: 
     (Dur, Vidal, Cirac 2000) 

 

 

 

 

 

  Beyond tripartites there is an infinite number of classes!                                             

Tripartite entangled chiral states 
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|GHZi = 1p
2
(|RRRi+ |LLLi)

|Wi = 1p
3
(|LRRi+ |RLRi+ |RRLi)

|Wi =) ⇢AB = 2
3 |BellihBell|+

1
3 |RRihRR|

<latexit sha1_base64="gK7KWQvR4z3N3myKCIxVA0e7ZcE="></latexit><latexit sha1_base64="gK7KWQvR4z3N3myKCIxVA0e7ZcE="></latexit><latexit sha1_base64="gK7KWQvR4z3N3myKCIxVA0e7ZcE="></latexit><latexit sha1_base64="gK7KWQvR4z3N3myKCIxVA0e7ZcE="></latexit>

|GHZi =) ⇢AB =
1
2 (|RRihRR|+ |LLihLL|)

<latexit sha1_base64="eoUXJtvzg3ErFZozTAVORFq2IxY="></latexit><latexit sha1_base64="eoUXJtvzg3ErFZozTAVORFq2IxY="></latexit><latexit sha1_base64="eoUXJtvzg3ErFZozTAVORFq2IxY="></latexit><latexit sha1_base64="eoUXJtvzg3ErFZozTAVORFq2IxY="></latexit>

GHZ: fragile 
W: robust 

AC-B
<latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit>

GHZ
<latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit>

W
<latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit>

AB-C
<latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit>

BC-A
<latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit>

A-B-C
<latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit>

SU(3)
<latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit>

I, YI
<latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit>

U, YU
<latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit>

V, YV
<latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit>

ABC
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We prove a new theorem on the impossibility of combining space-time and internal symmetries in any
but a trivial way. The theorem is an improvement on known results in that it is applicable to infinite-param-
eter groups, instead of just to Lie groups. This improvement is gained by using information about the S
matrix; previous investigations used only information about the single-particle spectrum. We define a sym-
metry group of the Smatrix as a group of unitary operators which turn one-particle states into one-particle
states, transform many-particle states as if they were tensor products, and commute with the S matrix. Let
G be a connected symmetry group of the Smatrix, and let the following five conditions hold: (1) G contains
a subgroup locally isomorphic to the Poincare group. (2) For any M&0, there are only a finite number of
one-particle states with mass less than M. (3) Elastic scattering amplitudes are analytic functions of s and t,
in some neighborhood of the physical region. (4) The S matrix is nontrivial in the sense that any two one-
particle momentum eigenstates scatter (into something), except perhaps at isolated values of s. (5) The gen-
erators of G, written as integral operators in momentum space, have distributions for their kernels. Then,
we show that G is necessarily locally isomorphic to the direct product of an internal symmetry group and
the Poincard group.

I. INTRODUCTION
lNT&L a few years ago, most physicists believed
that the exact or approximate symmetry groups

of the world were (locally) isomorphic to direct products
of the Poincare group and compact Lie groups. This
world-view changed drastically with the publication of
the first papers on SU(6)'; these raised. the dazzling
possibility of a relativistic symmetry group which was
not simply such a direct product. Unfortunately, all
attempts to And such a group came to disastrous ends,
and the situation was finally settled by the discovery of
a set of theorems' which showed that, for a wide class
of Lie groups, any group which contained the Poincare
group and admitted supermultiplets containing finite
numbers of particles was necessarily a direct product.
However, although these theorems served their

polemic purposes, they are in many ways displeasing:
Their statements involve many unnatural and artificial
assumptions, typically concerning the normality of the
translation subgroup. Even worse, they are restricted
to Lie groups —this despite the fact that in6nite-
parameter groups have been proposed in the literature.
The theories based on these groups were destroyed not
by general theorems but by particular arguments.
Typically, these arguments showed that these groups
do not allow scattering except in the forward and back-
ward directions. ' Thus, if one accepts the usual dogma
on the analyticity of scattering amplitudes, they allow
no scattering at all.
The purpose of this paper is to tie up these loose ends.

We prove the following theorem: Let G be a connected

*Work supported in part by the U. S. Air Force Ofhce of
Scientific Research under Contract AF49 (638)—1380.
t Alfred P. Sloan Research Fellow.
$ National Science Foundation Postdoctoral Fellow.' B. Sakita, Phys. Rev. 136, B1756 (1964); F. Gursey and L.

Radicati, Phys. Rev. Letters 13, 299 (1964).
2 S. Coleman, Phys. Rev. 138, 81262 (1965);S.Weinberg, ibid.

139, 8597 (1965); L. Michel and 8. Sakita, Ann. Inst. Henri
Poincare 2, 167 (1965).

3 T. F. Jordan, Phys. Rev. 140, B766 (1965).

symmetry group of the S matrix, which contains the
Poincare group and which puts a finite number of
particles in a supermultiplet. Let the S matrix be non-
trivial and let elastic scattering amplitudes be analytic
functions of s and t in some neighborhood of the physical
region. Finally, let the generators of G be representable
as integral operators in momentum space, with kernels
that are distributions. Then 0 is locally isomorphic to
the direct product of the Poincare group and an in-
ternal symmetry group. (This is a loose statement of
the theorem; a more precise one follows below. )
We believe that all of the assumptions in this theorem

are physical, except for the last one, which, although
weak, is ugly. We hope that it can be eliminated with
suKciently careful analysis; to date we have been
unable to do so.
We emphasize that our theorem has application only

to groups which are symmetries of the S matrix. There-
fore it has nothing to say about symmetry groups arising
from the saturation of current commutators; these
groups generate symmetries of form factors only.
The remainder of this section contains a precise state-

ment of the theorem and some remarks about its impli-
cations. Section II contains the proof. Although at
times this attains mathematical levels of obscurity, we
make no claim for corresponding standards of rigor.

A. Statement of the Theorem

We begin by briefly reviewing some of the funda-
mental definitions of scattering theory. The Hilbert
space of scattering theory, K, is an infinite direct sum
of subspaces,

X=K"'Q+BC&'&Q+

X&"' is called the n-particle subspace. It is a subspace
(determined by the generalized exclusion principle) of
the direct product of e Hilbert spaces, each isomorphic
to R&'&. The S matrix S is a unitary operator on K.
A unitary operator U on X is said to be a symmetry
125i
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  Hilbert space 
 
  Supercharges 

  For boson and fermion fields 

 

  Implement symmetries via constraints F 
     ... and a nontrivial vacuum (not everything is for free!) 
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[a, a†] = 1, {b, b†} = 1{(a†)n|0i, b†|0i}

Q†
ik = bi a

†
k and Qik = b†iak

a†k
Qik�! b†i a†k

Q†
ik � b†i hamiltonian/number operators (i=j, k=l) 

                              & unitary rotations  

{Q†
ik, Qjl} = 1

2 �ij{a
†
l , ak}+

1
2 �kl[b

†
i , bj ]

' =
1p
2!

�
a+ a†

�
and ⇠ =

1p
2

�
b+ b†

�

iD = i@ + gA

[Q,'] = ⇠ {Q, ⇠} = {Q, [Q,']} = F = iD'

[Q,F ] = [Q, {Q, ⇠}] = iD⇠

Single (free) field 

unitary rotations 

Q =
p
!(a†b� b†a)

F = [', H]

= iD' = i'̇
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Basic symmetries including SUSY 



  Real/Majorana: 
     

     (Wess-Zumino) 
 

 

 

Fields 
Generators 
Space-time     &    Internal 

  H 
  P+, P-             K, SU(3)      
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� ⇠ and h�i = 1
�R/L ⇠R/L and h�Ri = h�Li = 1/

p
2

U(1)R x U(1)L x SU(3) 

Emerging symmetries and space-time 



  Real/Majorana: 
     

     (Wess-Zumino à gauge theory) 
  1D:    

     
 

 

 

Fields 
Generators 
Space-time     &    Internal 

  H 
  P+, P-             K, SU(3)           

                                                Z(2) 
  H, P, K           SU(3) 

 
 

15 

� ⇠ and h�i = 1
�R/L ⇠R/L and h�Ri = h�Li = 1/

p
2

�S �P Aa
3  

P(1,1)  x SU(3) 
iD� 

i = i@� 
i + g0

X

a=1,...8

Aa
�(Ta)

i
j 

j
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Emerging symmetries and space-time 



  Real/Majorana: 
     

     (Wess-Zumino à gauge theory) 
  1D:    

     
  3D:   

 
 

 

 

Fields 
Generators 
Space-time     &    Internal 

  H 
  P+, P-             K, SU(3)           

                                                Z(2) 
  H, P, K           SU(3) =         

                          [SO(3),SU(2)xU(1)] 
 
                                                Z(3)                                                
  H, P, K, J       SU(2)xU(1) 
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�S Aa
k  

� ⇠ and h�i = 1
�R/L ⇠R/L and h�Ri = h�Li = 1/

p
2

�S �P Aa
3  

P(1,3)  x SU(2) x U(1) 

iD� 
i = i@� 

i + g0
X

a=1,...8

Aa
�(Ta)

i
j 

j
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iDµ 
i = i@µ 

i + g
X

a=1,2,3,8

Aa
µ(Ta)

i
j 

j
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Emerging symmetries and space-time 



  Real/Majorana: 
     

     (Wess-Zumino à gauge theory) 
  1D:    

     
  3D:   

 

  and .... 

     in order to match space-time and field symmetries and respect Coleman-Mandula    
 

 

 

Fields 
Generators 
Space-time     &    Internal 

  H 
  P+, P-             K, SU(3)  

                                                Z(2) 
  H, P, K           SU(3) = 

                          [SO(3),SU(2)xU(1)] 
 
                                                Z(3) 
  H, P, K, J       SU(2)xU(1) 

 
 
                                               A(4) 

17 

n�
± �! nµ

↵ �� =


0 n�

�
n�
+ 0

�
�! �µ =


0 �̄µ

�µ 0

�

�S Aa
k  

� ⇠ and h�i = 1
�R/L ⇠R/L and h�Ri = h�Li = 1/

p
2

�S �P Aa
3  

P(1,3)  x SU(2) x U(1) 

iD� 
i = i@� 

i + g0
X

a=1,...8

Aa
�(Ta)

i
j 

j
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i + g
X

a=1,2,3,8
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µ(Ta)

i
j 

j
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Emerging symmetries and space-time 
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Dynamics 

  Right-Left symmetry  
Supersymmetry (Wess-Zumino structure) 
  Bosons: 

 
  Fermions: 

Wess-Zumino in 1+1 dim including 
potential and vev determining symmetry  

 
 
 

Pseudoscalar fields (θ) à gauge fields 
 
  ... + masses through symmetry breaking 
  Link to gravity (?) via constraint 
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SO(3) symmetry via vev 
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FERMIONS AND BOSONS AS TRIPARTITE STATES 



Leptons 

  GHZ class,                                               has same symmetry as basis (including chirality) 

 
  Using                    note that                      is LU equivalent to                    and the aligned 

GHZ states can be SO(3) multiplets (living in 3D) identified with leptons 
  Embedding symmetry A(4) has three singlet representations: families 
  This gives tri-bimaximal family – electroweak mixing [slightly different from the way  

obtained by Fritsch & Xing, or Harrison, Perkins & Scott] 
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<latexit sha1_base64="5GvshiaDxA+fupppB1CUagDlXk4=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSkiLosuDG7irYizQhTKYn7dDJxZlJoYS68VXcuFDErW/hzrdxello6w8DH/85hzPn9xPOpLKsbyO3srq2vpHfLGxt7+zumfsHTRmngkKDxjwWbZ9I4CyChmKKQzsRQEKfQ8sfXE/qrSEIyeLoTo0ScEPSi1jAKFHa8swj5dWwAw8pG+JS5vgBro3P773amWcWrbI1FV4Gew5FNFfdM7+cbkzTECJFOZGyY1uJcjMiFKMcxgUnlZAQOiA96GiMSAjSzaYXjPGpdro4iIV+kcJT9/dERkIpR6GvO0Oi+nKxNjH/q3VSFVy5GYuSVEFEZ4uClGMV40kcuMsEUMVHGggVTP8V0z4RhCodWkGHYC+evAzNStnWfHtRrFbmceTRMTpBJWSjS1RFN6iOGoiiR/SMXtGb8WS8GO/Gx6w1Z8xnDtEfGZ8/TgqVcA==</latexit><latexit sha1_base64="5GvshiaDxA+fupppB1CUagDlXk4=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSkiLosuDG7irYizQhTKYn7dDJxZlJoYS68VXcuFDErW/hzrdxello6w8DH/85hzPn9xPOpLKsbyO3srq2vpHfLGxt7+zumfsHTRmngkKDxjwWbZ9I4CyChmKKQzsRQEKfQ8sfXE/qrSEIyeLoTo0ScEPSi1jAKFHa8swj5dWwAw8pG+JS5vgBro3P773amWcWrbI1FV4Gew5FNFfdM7+cbkzTECJFOZGyY1uJcjMiFKMcxgUnlZAQOiA96GiMSAjSzaYXjPGpdro4iIV+kcJT9/dERkIpR6GvO0Oi+nKxNjH/q3VSFVy5GYuSVEFEZ4uClGMV40kcuMsEUMVHGggVTP8V0z4RhCodWkGHYC+evAzNStnWfHtRrFbmceTRMTpBJWSjS1RFN6iOGoiiR/SMXtGb8WS8GO/Gx6w1Z8xnDtEfGZ8/TgqVcA==</latexit><latexit sha1_base64="5GvshiaDxA+fupppB1CUagDlXk4=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSkiLosuDG7irYizQhTKYn7dDJxZlJoYS68VXcuFDErW/hzrdxello6w8DH/85hzPn9xPOpLKsbyO3srq2vpHfLGxt7+zumfsHTRmngkKDxjwWbZ9I4CyChmKKQzsRQEKfQ8sfXE/qrSEIyeLoTo0ScEPSi1jAKFHa8swj5dWwAw8pG+JS5vgBro3P773amWcWrbI1FV4Gew5FNFfdM7+cbkzTECJFOZGyY1uJcjMiFKMcxgUnlZAQOiA96GiMSAjSzaYXjPGpdro4iIV+kcJT9/dERkIpR6GvO0Oi+nKxNjH/q3VSFVy5GYuSVEFEZ4uClGMV40kcuMsEUMVHGggVTP8V0z4RhCodWkGHYC+evAzNStnWfHtRrFbmceTRMTpBJWSjS1RFN6iOGoiiR/SMXtGb8WS8GO/Gx6w1Z8xnDtEfGZ8/TgqVcA==</latexit><latexit sha1_base64="5GvshiaDxA+fupppB1CUagDlXk4=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSkiLosuDG7irYizQhTKYn7dDJxZlJoYS68VXcuFDErW/hzrdxello6w8DH/85hzPn9xPOpLKsbyO3srq2vpHfLGxt7+zumfsHTRmngkKDxjwWbZ9I4CyChmKKQzsRQEKfQ8sfXE/qrSEIyeLoTo0ScEPSi1jAKFHa8swj5dWwAw8pG+JS5vgBro3P773amWcWrbI1FV4Gew5FNFfdM7+cbkzTECJFOZGyY1uJcjMiFKMcxgUnlZAQOiA96GiMSAjSzaYXjPGpdro4iIV+kcJT9/dERkIpR6GvO0Oi+nKxNjH/q3VSFVy5GYuSVEFEZ4uClGMV40kcuMsEUMVHGggVTP8V0z4RhCodWkGHYC+evAzNStnWfHtRrFbmceTRMTpBJWSjS1RFN6iOGoiiR/SMXtGb8WS8GO/Gx6w1Z8xnDtEfGZ8/TgqVcA==</latexit>



Quarks 

  For W-class chirality is more complex 
  again employ SU(3) and SU(2) x U(1)  

     subgroups (I, U, V) in bipartite classes 
                       à    

     

 
 
 
  A(4) symmetry: three singlets and three triplets 
  Construct SU(3) root diagram to see all GHZ- and W-states 
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|GHZi = 1p
2
(|RRRi+ |LLLi)

|Wi = 1p
3
(|LRRi+ |RLRi+ |RRLi)

AC-B
<latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit>

GHZ
<latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit>

W
<latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit>

AB-C
<latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit>

BC-A
<latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit>

A-B-C
<latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit>

SU(3)
<latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit>

I, YI
<latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit><latexit sha1_base64="+0/U9MrnaYgo8NxYgl3Z1gEkng8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBD0WvNhbBfsh7VKyabYNzSZrki2Upb/DiwdFvPpjvPlvzLZ70NYHA4/3ZpiZF8ScaeO6387a+sbm1nZhp7i7t39wWDo6bmmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H49vMb0+o0kyKBzONqR/hoWAhI9hYyU97QYjqs0v02K8X+6WyW3HnQKvEy0kZcjT6pa/eQJIkosIQjrXuem5s/BQrwwins2Iv0TTGZIyHtGupwBHVfjo/eobOrTJAoVS2hEFz9fdEiiOtp1FgOyNsRnrZy8T/vG5iwhs/ZSJODBVksShMODISZQmgAVOUGD61BBPF7K2IjLDCxNicshC85ZdXSata8dyKd39VrlXzOApwCmdwAR5cQw3uoAFNIPAEz/AKb87EeXHenY9F65qTz5zAHzifP9sTkMg=</latexit>

U, YU
<latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit><latexit sha1_base64="7ijNbl3YtwouUpZkaX+1Gyr2mmM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4rmLbShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OW1qmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vs399oQqzaR4MNOEBjEeChYxgo2VgqwXRsifXaLHvl/uV6puzZ0DrRKvIFUo0OxXvnoDSdKYCkM41rrruYkJMqwMI5zOyr1U0wSTMR7SrqUCx1QH2fzoGTq3ygBFUtkSBs3V3xMZjrWexqHtjLEZ6WUvF//zuqmJboKMiSQ1VJDFoijlyEiUJ4AGTFFi+NQSTBSztyIywgoTY3PKQ/CWX14lrXrNc2ve/VW1US/iKMEpnMEFeHANDbiDJvhA4Ame4RXenInz4rw7H4vWNaeYOYE/cD5/AP/TkOA=</latexit>

V, YV
<latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit><latexit sha1_base64="vQNYGmLbnkmERi6iN7dRPJb4Tcc=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJIUQY8FLx4r2LTShrLZbtqlm924uymU0N/hxYMiXv0x3vw3btoctPXBwOO9GWbmhQln2rjut7O2vrG5tV3aKe/u7R8cVo6OfS1TRWiLSC5VJ8SaciZoyzDDaSdRFMchp+1wfJv77QlVmknxYKYJDWI8FCxiBBsrBVkvjJA/u0SPfb/cr1TdmjsHWiVeQapQoNmvfPUGkqQxFYZwrHXXcxMTZFgZRjidlXuppgkmYzykXUsFjqkOsvnRM3RulQGKpLIlDJqrvycyHGs9jUPbGWMz0steLv7ndVMT3QQZE0lqqCCLRVHKkZEoTwANmKLE8KklmChmb0VkhBUmxuaUh+Atv7xK/HrNc2ve/VW1US/iKMEpnMEFeHANDbiDJrSAwBM8wyu8ORPnxXl3Phata04xcwJ/4Hz+AALykOI=</latexit>

trI ⌦ tgI ⌦ tbI
<latexit sha1_base64="5ONkxbhN29x925Csjd3Tn0KHI8E=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVZIi6LLgRncV7APaGCbTSTt0MgkzN0IJ3brxV9y4UMStf+DOv3GaZlFbDwyce8693LknSATX4Dg/VmltfWNzq7xd2dnd2z+wD4/aOk4VZS0ai1h1A6KZ4JK1gINg3UQxEgWCdYLx9czvPDKleSzvYZIwLyJDyUNOCRjJtzH4tw+qHwOPmM6L4WIRYN+uOjUnB14lbkGqqEDTt7/7g5imEZNABdG65zoJeBlRwKlg00o/1SwhdEyGrGeoJGaXl+WXTPGZUQY4jJV5EnCuLk5kJNJ6EgWmMyIw0sveTPzP66UQXnkZl0kKTNL5ojAVGGI8iwUPuGIUxMQQQhU3f8V0RBShYMKrmBDc5ZNXSbtec52ae3dRbdSLOMroBJ2ic+SiS9RAN6iJWoiiJ/SC3tC79Wy9Wh/W57y1ZBUzx+gPrK9f5O6Zvg==</latexit><latexit sha1_base64="5ONkxbhN29x925Csjd3Tn0KHI8E=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVZIi6LLgRncV7APaGCbTSTt0MgkzN0IJ3brxV9y4UMStf+DOv3GaZlFbDwyce8693LknSATX4Dg/VmltfWNzq7xd2dnd2z+wD4/aOk4VZS0ai1h1A6KZ4JK1gINg3UQxEgWCdYLx9czvPDKleSzvYZIwLyJDyUNOCRjJtzH4tw+qHwOPmM6L4WIRYN+uOjUnB14lbkGqqEDTt7/7g5imEZNABdG65zoJeBlRwKlg00o/1SwhdEyGrGeoJGaXl+WXTPGZUQY4jJV5EnCuLk5kJNJ6EgWmMyIw0sveTPzP66UQXnkZl0kKTNL5ojAVGGI8iwUPuGIUxMQQQhU3f8V0RBShYMKrmBDc5ZNXSbtec52ae3dRbdSLOMroBJ2ic+SiS9RAN6iJWoiiJ/SC3tC79Wy9Wh/W57y1ZBUzx+gPrK9f5O6Zvg==</latexit><latexit sha1_base64="5ONkxbhN29x925Csjd3Tn0KHI8E=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVZIi6LLgRncV7APaGCbTSTt0MgkzN0IJ3brxV9y4UMStf+DOv3GaZlFbDwyce8693LknSATX4Dg/VmltfWNzq7xd2dnd2z+wD4/aOk4VZS0ai1h1A6KZ4JK1gINg3UQxEgWCdYLx9czvPDKleSzvYZIwLyJDyUNOCRjJtzH4tw+qHwOPmM6L4WIRYN+uOjUnB14lbkGqqEDTt7/7g5imEZNABdG65zoJeBlRwKlg00o/1SwhdEyGrGeoJGaXl+WXTPGZUQY4jJV5EnCuLk5kJNJ6EgWmMyIw0sveTPzP66UQXnkZl0kKTNL5ojAVGGI8iwUPuGIUxMQQQhU3f8V0RBShYMKrmBDc5ZNXSbtec52ae3dRbdSLOMroBJ2ic+SiS9RAN6iJWoiiJ/SC3tC79Wy9Wh/W57y1ZBUzx+gPrK9f5O6Zvg==</latexit><latexit sha1_base64="5ONkxbhN29x925Csjd3Tn0KHI8E=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVZIi6LLgRncV7APaGCbTSTt0MgkzN0IJ3brxV9y4UMStf+DOv3GaZlFbDwyce8693LknSATX4Dg/VmltfWNzq7xd2dnd2z+wD4/aOk4VZS0ai1h1A6KZ4JK1gINg3UQxEgWCdYLx9czvPDKleSzvYZIwLyJDyUNOCRjJtzH4tw+qHwOPmM6L4WIRYN+uOjUnB14lbkGqqEDTt7/7g5imEZNABdG65zoJeBlRwKlg00o/1SwhdEyGrGeoJGaXl+WXTPGZUQY4jJV5EnCuLk5kJNJ6EgWmMyIw0sveTPzP66UQXnkZl0kKTNL5ojAVGGI8iwUPuGIUxMQQQhU3f8V0RBShYMKrmBDc5ZNXSbtec52ae3dRbdSLOMroBJ2ic+SiS9RAN6iJWoiiJ/SC3tC79Wy9Wh/W57y1ZBUzx+gPrK9f5O6Zvg==</latexit>

tI ⌦ tU ⌦ tV
<latexit sha1_base64="P6YLHo+hBca7Mh+oxwH8lKGzUms=">AAACA3icbZDNSsNAFIUn9a/Wv6g73QwWwVVJiqDLghvdVTBtoQ1hMp20QyeTMHMjlFBw46u4caGIW1/CnW/jtA2orQcGPs69lzv3hKngGhznyyqtrK6tb5Q3K1vbO7t79v5BSyeZosyjiUhUJySaCS6ZBxwE66SKkTgUrB2Orqb19j1TmifyDsYp82MykDzilICxAvsIgpteAjxmGkPg/WALB3bVqTkz4WVwC6iiQs3A/uz1E5rFTAIVROuu66Tg50QBp4JNKr1Ms5TQERmwrkFJzCY/n90wwafG6eMoUeZJwDP390ROYq3HcWg6YwJDvVibmv/VuhlEl37OZZoBk3S+KMoEhgRPA8F9rhgFMTZAqOLmr5gOiSIUTGwVE4K7ePIytOo116m5t+fVRr2Io4yO0Qk6Qy66QA10jZrIQxQ9oCf0gl6tR+vZerPe560lq5g5RH9kfXwDYNWXRg==</latexit><latexit sha1_base64="P6YLHo+hBca7Mh+oxwH8lKGzUms=">AAACA3icbZDNSsNAFIUn9a/Wv6g73QwWwVVJiqDLghvdVTBtoQ1hMp20QyeTMHMjlFBw46u4caGIW1/CnW/jtA2orQcGPs69lzv3hKngGhznyyqtrK6tb5Q3K1vbO7t79v5BSyeZosyjiUhUJySaCS6ZBxwE66SKkTgUrB2Orqb19j1TmifyDsYp82MykDzilICxAvsIgpteAjxmGkPg/WALB3bVqTkz4WVwC6iiQs3A/uz1E5rFTAIVROuu66Tg50QBp4JNKr1Ms5TQERmwrkFJzCY/n90wwafG6eMoUeZJwDP390ROYq3HcWg6YwJDvVibmv/VuhlEl37OZZoBk3S+KMoEhgRPA8F9rhgFMTZAqOLmr5gOiSIUTGwVE4K7ePIytOo116m5t+fVRr2Io4yO0Qk6Qy66QA10jZrIQxQ9oCf0gl6tR+vZerPe560lq5g5RH9kfXwDYNWXRg==</latexit><latexit sha1_base64="P6YLHo+hBca7Mh+oxwH8lKGzUms=">AAACA3icbZDNSsNAFIUn9a/Wv6g73QwWwVVJiqDLghvdVTBtoQ1hMp20QyeTMHMjlFBw46u4caGIW1/CnW/jtA2orQcGPs69lzv3hKngGhznyyqtrK6tb5Q3K1vbO7t79v5BSyeZosyjiUhUJySaCS6ZBxwE66SKkTgUrB2Orqb19j1TmifyDsYp82MykDzilICxAvsIgpteAjxmGkPg/WALB3bVqTkz4WVwC6iiQs3A/uz1E5rFTAIVROuu66Tg50QBp4JNKr1Ms5TQERmwrkFJzCY/n90wwafG6eMoUeZJwDP390ROYq3HcWg6YwJDvVibmv/VuhlEl37OZZoBk3S+KMoEhgRPA8F9rhgFMTZAqOLmr5gOiSIUTGwVE4K7ePIytOo116m5t+fVRr2Io4yO0Qk6Qy66QA10jZrIQxQ9oCf0gl6tR+vZerPe560lq5g5RH9kfXwDYNWXRg==</latexit><latexit sha1_base64="P6YLHo+hBca7Mh+oxwH8lKGzUms=">AAACA3icbZDNSsNAFIUn9a/Wv6g73QwWwVVJiqDLghvdVTBtoQ1hMp20QyeTMHMjlFBw46u4caGIW1/CnW/jtA2orQcGPs69lzv3hKngGhznyyqtrK6tb5Q3K1vbO7t79v5BSyeZosyjiUhUJySaCS6ZBxwE66SKkTgUrB2Orqb19j1TmifyDsYp82MykDzilICxAvsIgpteAjxmGkPg/WALB3bVqTkz4WVwC6iiQs3A/uz1E5rFTAIVROuu66Tg50QBp4JNKr1Ms5TQERmwrkFJzCY/n90wwafG6eMoUeZJwDP390ROYq3HcWg6YwJDvVibmv/VuhlEl37OZZoBk3S+KMoEhgRPA8F9rhgFMTZAqOLmr5gOiSIUTGwVE4K7ePIytOo116m5t+fVRr2Io4yO0Qk6Qy66QA10jZrIQxQ9oCf0gl6tR+vZerPe560lq5g5RH9kfXwDYNWXRg==</latexit>

AC-B
<latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit>

GHZ
<latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit><latexit sha1_base64="u+2PnC3+v9l0zJZIZIFCrRvoTSQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BD+YYwTxIsoTZySQZMo9lZlYMS/7CiwdFvPo33vwbJ8keNLGgoajqprsrijkz1ve/vdzG5tb2Tn63sLd/cHhUPD5pGpVoQhtEcaXbETaUM0kblllO27GmWESctqLJ7dxvPVJtmJIPdhrTUOCRZENGsHVSpyci9ZTe1TqzfrHkl/0F0DoJMlKCDPV+8as3UCQRVFrCsTHdwI9tmGJtGeF0VuglhsaYTPCIdh2VWFATpouLZ+jCKQM0VNqVtGih/p5IsTBmKiLXKbAdm1VvLv7ndRM7vAlTJuPEUkmWi4YJR1ah+ftowDQllk8dwUQzdysiY6wxsS6kggshWH15nTQr5cAvB/dXpWoliyMPZ3AOlxDANVShBnVoAAEJz/AKb57xXrx372PZmvOymVP4A+/zB4Z5kME=</latexit>

W
<latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit><latexit sha1_base64="SJDaF/9sMpcuqThP8sTQuuicxqM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGIR4DXjxGMA9IljA7mU2GzGOdmRXDkp/w4kERr/6ON//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyM/c7j1QbpuS9nSY0FHgkWcwItk7q9kWknrLObFCu+FV/AbROgpxUIEdzUP7qDxVJBZWWcGxML/ATG2ZYW0Y4nZX6qaEJJhM8oj1HJRbUhNni3hm6cMoQxUq7khYt1N8TGRbGTEXkOgW2Y7PqzcX/vF5q4+swYzJJLZVkuShOObIKzZ9HQ6YpsXzqCCaauVsRGWONiXURlVwIwerL66RdqwZ+Nbi7qjRqeRxFOINzuIQA6tCAW2hCCwhweIZXePMevBfv3ftYtha8fOYU/sD7/AFYupAb</latexit>

3D, c = 1
<latexit sha1_base64="e0FkGpYZF2C87JKY4wjauB/Y+As=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH9PQ6O0GXfsL7WOZPpV5W7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbwl0E=</latexit><latexit sha1_base64="e0FkGpYZF2C87JKY4wjauB/Y+As=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH9PQ6O0GXfsL7WOZPpV5W7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbwl0E=</latexit><latexit sha1_base64="e0FkGpYZF2C87JKY4wjauB/Y+As=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH9PQ6O0GXfsL7WOZPpV5W7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbwl0E=</latexit><latexit sha1_base64="e0FkGpYZF2C87JKY4wjauB/Y+As=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH9PQ6O0GXfsL7WOZPpV5W7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbwl0E=</latexit>

1D, c = 3
<latexit sha1_base64="NBZPAUFsC9WIdOsWR49UxQXdWbs=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH1LvOTtCln/A+lvlT6WlW7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbOl0E=</latexit><latexit sha1_base64="NBZPAUFsC9WIdOsWR49UxQXdWbs=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH1LvOTtCln/A+lvlT6WlW7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbOl0E=</latexit><latexit sha1_base64="NBZPAUFsC9WIdOsWR49UxQXdWbs=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH1LvOTtCln/A+lvlT6WlW7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbOl0E=</latexit><latexit sha1_base64="NBZPAUFsC9WIdOsWR49UxQXdWbs=">AAACA3icbVDLSsNAFJ34rPUVdaebYBFcSEmqoBuhoAuXFewDmlAm00k7dB5hZiKWEHDjr7hxoYhbf8Kdf+OkzUJbD1w4nHPvzL0njClR2nW/rYXFpeWV1dJaeX1jc2vb3tltKZFIhJtIUCE7IVSYEo6bmmiKO7HEkIUUt8PRVe6377FURPA7PY5xwOCAk4ggqI3Us/d9FoqH1LvOTtCln/A+lvlT6WlW7tkVt+pO4MwTryAVUKDRs7/8vkAJw1wjCpXqem6sgxRKTRDFWdlPFI4hGsEB7hrKIcMqSCc3ZM6RUfpOJKQprp2J+nsihUypMQtNJ4N6qGa9XPzP6yY6ughSwuNEY46mH0UJdbRw8kCcPpEYaTo2BCJJzK4OGkIJkTax5SF4syfPk1at6rlV7/asUq8VcZTAATgEx8AD56AObkADNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AFbOl0E=</latexit>

AB-C
<latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit>

BC-A
<latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit>

I = Ir, YI
<latexit sha1_base64="/8WtrAAhV+gC/N5MwKcLm68DUlc=">AAAB8nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBL0IBS/2VsF+yHYt2TTbhmaTJckKpfRnePGgiFd/jTf/jdl2D9r6YODx3gwz88KEM21c99tZWV1b39gsbBW3d3b39ksHhy0tU0Vok0guVSfEmnImaNMww2knURTHIaftcHST+e0nqjST4t6MExrEeCBYxAg2VvLr1/VHdY4eevVir1R2K+4MaJl4OSlDjkav9NXtS5LGVBjCsda+5yYmmGBlGOF0WuymmiaYjPCA+pYKHFMdTGYnT9GpVfooksqWMGim/p6Y4FjrcRzazhiboV70MvE/z09NdBVMmEhSQwWZL4pSjoxE2f+ozxQlho8twUQxeysiQ6wwMTalLARv8eVl0qpWPLfi3V2Ua9U8jgIcwwmcgQeXUINbaEATCEh4hld4c4zz4rw7H/PWFSefOYI/cD5/ACnwj84=</latexit><latexit sha1_base64="/8WtrAAhV+gC/N5MwKcLm68DUlc=">AAAB8nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBL0IBS/2VsF+yHYt2TTbhmaTJckKpfRnePGgiFd/jTf/jdl2D9r6YODx3gwz88KEM21c99tZWV1b39gsbBW3d3b39ksHhy0tU0Vok0guVSfEmnImaNMww2knURTHIaftcHST+e0nqjST4t6MExrEeCBYxAg2VvLr1/VHdY4eevVir1R2K+4MaJl4OSlDjkav9NXtS5LGVBjCsda+5yYmmGBlGOF0WuymmiaYjPCA+pYKHFMdTGYnT9GpVfooksqWMGim/p6Y4FjrcRzazhiboV70MvE/z09NdBVMmEhSQwWZL4pSjoxE2f+ozxQlho8twUQxeysiQ6wwMTalLARv8eVl0qpWPLfi3V2Ua9U8jgIcwwmcgQeXUINbaEATCEh4hld4c4zz4rw7H/PWFSefOYI/cD5/ACnwj84=</latexit><latexit sha1_base64="/8WtrAAhV+gC/N5MwKcLm68DUlc=">AAAB8nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBL0IBS/2VsF+yHYt2TTbhmaTJckKpfRnePGgiFd/jTf/jdl2D9r6YODx3gwz88KEM21c99tZWV1b39gsbBW3d3b39ksHhy0tU0Vok0guVSfEmnImaNMww2knURTHIaftcHST+e0nqjST4t6MExrEeCBYxAg2VvLr1/VHdY4eevVir1R2K+4MaJl4OSlDjkav9NXtS5LGVBjCsda+5yYmmGBlGOF0WuymmiaYjPCA+pYKHFMdTGYnT9GpVfooksqWMGim/p6Y4FjrcRzazhiboV70MvE/z09NdBVMmEhSQwWZL4pSjoxE2f+ozxQlho8twUQxeysiQ6wwMTalLARv8eVl0qpWPLfi3V2Ua9U8jgIcwwmcgQeXUINbaEATCEh4hld4c4zz4rw7H/PWFSefOYI/cD5/ACnwj84=</latexit><latexit sha1_base64="/8WtrAAhV+gC/N5MwKcLm68DUlc=">AAAB8nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBL0IBS/2VsF+yHYt2TTbhmaTJckKpfRnePGgiFd/jTf/jdl2D9r6YODx3gwz88KEM21c99tZWV1b39gsbBW3d3b39ksHhy0tU0Vok0guVSfEmnImaNMww2knURTHIaftcHST+e0nqjST4t6MExrEeCBYxAg2VvLr1/VHdY4eevVir1R2K+4MaJl4OSlDjkav9NXtS5LGVBjCsda+5yYmmGBlGOF0WuymmiaYjPCA+pYKHFMdTGYnT9GpVfooksqWMGim/p6Y4FjrcRzazhiboV70MvE/z09NdBVMmEhSQwWZL4pSjoxE2f+ozxQlho8twUQxeysiQ6wwMTalLARv8eVl0qpWPLfi3V2Ua9U8jgIcwwmcgQeXUINbaEATCEh4hld4c4zz4rw7H/PWFSefOYI/cD5/ACnwj84=</latexit>

V = Ig, YV
<latexit sha1_base64="Whp5yVZssFufl6bB+0i55p9PSao=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsGmlTSWzXbTLt1swu5GKKE/w4sHRbz6a7z5b9y0OWjrg4HHezPMzAsSzpS27W+rtLK6tr5R3qxsbe/s7lX3D1wVp5LQNol5LLsBVpQzQduaaU67iaQ4CjjtBOPr3O88UalYLO71JKF+hIeChYxgbSTPvbp9HJ6hh75b6Vdrdt2eAS0TpyA1KNDqV796g5ikERWacKyU59iJ9jMsNSOcTiu9VNEEkzEeUs9QgSOq/Gx28hSdGGWAwliaEhrN1N8TGY6UmkSB6YywHqlFLxf/87xUh5d+xkSSairIfFGYcqRjlP+PBkxSovnEEEwkM7ciMsISE21SykNwFl9eJm6j7th15+681mwUcZThCI7hFBy4gCbcQAvaQCCGZ3iFN0tbL9a79TFvLVnFzCH8gfX5A0D5j90=</latexit><latexit sha1_base64="Whp5yVZssFufl6bB+0i55p9PSao=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsGmlTSWzXbTLt1swu5GKKE/w4sHRbz6a7z5b9y0OWjrg4HHezPMzAsSzpS27W+rtLK6tr5R3qxsbe/s7lX3D1wVp5LQNol5LLsBVpQzQduaaU67iaQ4CjjtBOPr3O88UalYLO71JKF+hIeChYxgbSTPvbp9HJ6hh75b6Vdrdt2eAS0TpyA1KNDqV796g5ikERWacKyU59iJ9jMsNSOcTiu9VNEEkzEeUs9QgSOq/Gx28hSdGGWAwliaEhrN1N8TGY6UmkSB6YywHqlFLxf/87xUh5d+xkSSairIfFGYcqRjlP+PBkxSovnEEEwkM7ciMsISE21SykNwFl9eJm6j7th15+681mwUcZThCI7hFBy4gCbcQAvaQCCGZ3iFN0tbL9a79TFvLVnFzCH8gfX5A0D5j90=</latexit><latexit sha1_base64="Whp5yVZssFufl6bB+0i55p9PSao=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsGmlTSWzXbTLt1swu5GKKE/w4sHRbz6a7z5b9y0OWjrg4HHezPMzAsSzpS27W+rtLK6tr5R3qxsbe/s7lX3D1wVp5LQNol5LLsBVpQzQduaaU67iaQ4CjjtBOPr3O88UalYLO71JKF+hIeChYxgbSTPvbp9HJ6hh75b6Vdrdt2eAS0TpyA1KNDqV796g5ikERWacKyU59iJ9jMsNSOcTiu9VNEEkzEeUs9QgSOq/Gx28hSdGGWAwliaEhrN1N8TGY6UmkSB6YywHqlFLxf/87xUh5d+xkSSairIfFGYcqRjlP+PBkxSovnEEEwkM7ciMsISE21SykNwFl9eJm6j7th15+681mwUcZThCI7hFBy4gCbcQAvaQCCGZ3iFN0tbL9a79TFvLVnFzCH8gfX5A0D5j90=</latexit><latexit sha1_base64="Whp5yVZssFufl6bB+0i55p9PSao=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsGmlTSWzXbTLt1swu5GKKE/w4sHRbz6a7z5b9y0OWjrg4HHezPMzAsSzpS27W+rtLK6tr5R3qxsbe/s7lX3D1wVp5LQNol5LLsBVpQzQduaaU67iaQ4CjjtBOPr3O88UalYLO71JKF+hIeChYxgbSTPvbp9HJ6hh75b6Vdrdt2eAS0TpyA1KNDqV796g5ikERWacKyU59iJ9jMsNSOcTiu9VNEEkzEeUs9QgSOq/Gx28hSdGGWAwliaEhrN1N8TGY6UmkSB6YywHqlFLxf/87xUh5d+xkSSairIfFGYcqRjlP+PBkxSovnEEEwkM7ciMsISE21SykNwFl9eJm6j7th15+681mwUcZThCI7hFBy4gCbcQAvaQCCGZ3iFN0tbL9a79TFvLVnFzCH8gfX5A0D5j90=</latexit>

U = Ib, YU
<latexit sha1_base64="jpuy5E0Rtwkrf0c0MetYn8g5k5I=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsG0lTSWzXbTLt3sht2NUEJ/hhcPinj113jz35i0OWjrg4HHezPMzAtizrSx7W+rtLK6tr5R3qxsbe/s7lX3D9paJopQl0guVTfAmnImqGuY4bQbK4qjgNNOML7O/c4TVZpJcW8mMfUjPBQsZASbTPLcq9vH4Aw99N1Kv1qz6/YMaJk4BalBgVa/+tUbSJJEVBjCsdaeY8fGT7EyjHA6rfQSTWNMxnhIvYwKHFHtp7OTp+gkUwYolCorYdBM/T2R4kjrSRRknRE2I73o5eJ/npeY8NJPmYgTQwWZLwoTjoxE+f9owBQlhk8ygoli2a2IjLDCxGQp5SE4iy8vk3aj7th15+681mwUcZThCI7hFBy4gCbcQAtcICDhGV7hzTLWi/VufcxbS1Yxcwh/YH3+ADY0j9Y=</latexit><latexit sha1_base64="jpuy5E0Rtwkrf0c0MetYn8g5k5I=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsG0lTSWzXbTLt3sht2NUEJ/hhcPinj113jz35i0OWjrg4HHezPMzAtizrSx7W+rtLK6tr5R3qxsbe/s7lX3D9paJopQl0guVTfAmnImqGuY4bQbK4qjgNNOML7O/c4TVZpJcW8mMfUjPBQsZASbTPLcq9vH4Aw99N1Kv1qz6/YMaJk4BalBgVa/+tUbSJJEVBjCsdaeY8fGT7EyjHA6rfQSTWNMxnhIvYwKHFHtp7OTp+gkUwYolCorYdBM/T2R4kjrSRRknRE2I73o5eJ/npeY8NJPmYgTQwWZLwoTjoxE+f9owBQlhk8ygoli2a2IjLDCxGQp5SE4iy8vk3aj7th15+681mwUcZThCI7hFBy4gCbcQAtcICDhGV7hzTLWi/VufcxbS1Yxcwh/YH3+ADY0j9Y=</latexit><latexit sha1_base64="jpuy5E0Rtwkrf0c0MetYn8g5k5I=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsG0lTSWzXbTLt3sht2NUEJ/hhcPinj113jz35i0OWjrg4HHezPMzAtizrSx7W+rtLK6tr5R3qxsbe/s7lX3D9paJopQl0guVTfAmnImqGuY4bQbK4qjgNNOML7O/c4TVZpJcW8mMfUjPBQsZASbTPLcq9vH4Aw99N1Kv1qz6/YMaJk4BalBgVa/+tUbSJJEVBjCsdaeY8fGT7EyjHA6rfQSTWNMxnhIvYwKHFHtp7OTp+gkUwYolCorYdBM/T2R4kjrSRRknRE2I73o5eJ/npeY8NJPmYgTQwWZLwoTjoxE+f9owBQlhk8ygoli2a2IjLDCxGQp5SE4iy8vk3aj7th15+681mwUcZThCI7hFBy4gCbcQAtcICDhGV7hzTLWi/VufcxbS1Yxcwh/YH3+ADY0j9Y=</latexit><latexit sha1_base64="jpuy5E0Rtwkrf0c0MetYn8g5k5I=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCHoRCl70VsG0lTSWzXbTLt3sht2NUEJ/hhcPinj113jz35i0OWjrg4HHezPMzAtizrSx7W+rtLK6tr5R3qxsbe/s7lX3D9paJopQl0guVTfAmnImqGuY4bQbK4qjgNNOML7O/c4TVZpJcW8mMfUjPBQsZASbTPLcq9vH4Aw99N1Kv1qz6/YMaJk4BalBgVa/+tUbSJJEVBjCsdaeY8fGT7EyjHA6rfQSTWNMxnhIvYwKHFHtp7OTp+gkUwYolCorYdBM/T2R4kjrSRRknRE2I73o5eJ/npeY8NJPmYgTQwWZLwoTjoxE+f9owBQlhk8ygoli2a2IjLDCxGQp5SE4iy8vk3aj7th15+681mwUcZThCI7hFBy4gCbcQAtcICDhGV7hzTLWi/VufcxbS1Yxcwh/YH3+ADY0j9Y=</latexit>

A-B-C
<latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit>

SU(3)
<latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit><latexit sha1_base64="NmEVcRVGVxneeSDHUtzc2+283o8=">AAAB9HicbVDLTsJAFJ3iC/GFunQzkZjghrRooksSNy4xWiCBhkyHKUyYR52ZEknDd7hxoTFu/Rh3/o1T6ELBk9zk5Jx7c+89YcyoNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEYeJjyaTqhEgTRgXxDTWMdGJFEA8ZaYfjm8xvT4jSVIoHM41JwNFQ0IhiZKwU9Hgon9J7v3pxPiv1yxW35s4BV4mXkwrI0eyXv3oDiRNOhMEMad313NgEKVKGYkZmpV6iSYzwGA1J11KBONFBOj96Bs+sMoCRVLaEgXP190SKuNZTHtpOjsxIL3uZ+J/XTUx0HaRUxIkhAi8WRQmDRsIsATigimDDppYgrKi9FeIRUggbm1MWgrf88ipp1WueW/PuLiuNeh5HEZyAU1AFHrgCDXALmsAHGDyCZ/AK3pyJ8+K8Ox+L1oKTzxyDP3A+fwB1r5Es</latexit>



Fermionic excitations: tripartite entanglement 

  Tripartite states (R: 1 2 3 & L: 1 2 3)  

  Aligned (RRR, LLL): GHZ states 
  I, U, and V allowed 
  SO(3) à asymptotic/space  
  Three A(4) singlets 

  Mingled (RRL, RLL): W-states 
  I, U, or V allowed 
  non-asymptotic 
  Three A(4) triplets (color) 
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3

<latexit sha1_base64="J/X0sngCK894wRJyAN/bp+MDLV4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJrGCXBTcuK9gLNDFMppN26FzCzEQooeCruHGhiFufw51v47TNQlt/GPj4zzmcM3+cMqqN5307pbX1jc2t8nZlZ3dv/8A9POpomSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/HNrN59JEpTKe7NJCUhR0NBE4qRsVbknuSB4rAzfcgDaSgnGtanUT1yq17Nmwuugl9AFRRqRe5XMJA440QYzJDWfd9LTZgjZShmZFoJMk1ShMdoSPoWBbKbwnx+/hSeW2cAE6nsEwbO3d8TOeJaT3hsOzkyI71cm5n/1fqZSRphTkWaGSLwYlGSMWgknGUBB1QRbNjEAsKK2lshHiGFsLGJVWwI/vKXV6FzWfMt311Vm40ijjI4BWfgAvjgGjTBLWiBNsAgB8/gFbw5T86L8+58LFpLTjFzDP7I+fwBtISVRA==</latexit><latexit sha1_base64="J/X0sngCK894wRJyAN/bp+MDLV4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJrGCXBTcuK9gLNDFMppN26FzCzEQooeCruHGhiFufw51v47TNQlt/GPj4zzmcM3+cMqqN5307pbX1jc2t8nZlZ3dv/8A9POpomSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/HNrN59JEpTKe7NJCUhR0NBE4qRsVbknuSB4rAzfcgDaSgnGtanUT1yq17Nmwuugl9AFRRqRe5XMJA440QYzJDWfd9LTZgjZShmZFoJMk1ShMdoSPoWBbKbwnx+/hSeW2cAE6nsEwbO3d8TOeJaT3hsOzkyI71cm5n/1fqZSRphTkWaGSLwYlGSMWgknGUBB1QRbNjEAsKK2lshHiGFsLGJVWwI/vKXV6FzWfMt311Vm40ijjI4BWfgAvjgGjTBLWiBNsAgB8/gFbw5T86L8+58LFpLTjFzDP7I+fwBtISVRA==</latexit><latexit sha1_base64="J/X0sngCK894wRJyAN/bp+MDLV4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJrGCXBTcuK9gLNDFMppN26FzCzEQooeCruHGhiFufw51v47TNQlt/GPj4zzmcM3+cMqqN5307pbX1jc2t8nZlZ3dv/8A9POpomSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/HNrN59JEpTKe7NJCUhR0NBE4qRsVbknuSB4rAzfcgDaSgnGtanUT1yq17Nmwuugl9AFRRqRe5XMJA440QYzJDWfd9LTZgjZShmZFoJMk1ShMdoSPoWBbKbwnx+/hSeW2cAE6nsEwbO3d8TOeJaT3hsOzkyI71cm5n/1fqZSRphTkWaGSLwYlGSMWgknGUBB1QRbNjEAsKK2lshHiGFsLGJVWwI/vKXV6FzWfMt311Vm40ijjI4BWfgAvjgGjTBLWiBNsAgB8/gFbw5T86L8+58LFpLTjFzDP7I+fwBtISVRA==</latexit><latexit sha1_base64="J/X0sngCK894wRJyAN/bp+MDLV4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJrGCXBTcuK9gLNDFMppN26FzCzEQooeCruHGhiFufw51v47TNQlt/GPj4zzmcM3+cMqqN5307pbX1jc2t8nZlZ3dv/8A9POpomSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/HNrN59JEpTKe7NJCUhR0NBE4qRsVbknuSB4rAzfcgDaSgnGtanUT1yq17Nmwuugl9AFRRqRe5XMJA440QYzJDWfd9LTZgjZShmZFoJMk1ShMdoSPoWBbKbwnx+/hSeW2cAE6nsEwbO3d8TOeJaT3hsOzkyI71cm5n/1fqZSRphTkWaGSLwYlGSMWgknGUBB1QRbNjEAsKK2lshHiGFsLGJVWwI/vKXV6FzWfMt311Vm40ijjI4BWfgAvjgGjTBLWiBNsAgB8/gFbw5T86L8+58LFpLTjFzDP7I+fwBtISVRA==</latexit>

U⌦3
3

<latexit sha1_base64="Er/J57JCaSDSlaKbBE+p8521EAY=">AAAB/nicbZBPS8MwGMbT+W/Of1Xx5CU4BE+jdYI7Drx4nGC3wVpLmqVbWNKUJBVGKfhVvHhQxKufw5vfxmzrQTcfCPx43vflffNEKaNKO863VVlb39jcqm7Xdnb39g/sw6OuEpnExMOCCdmPkCKMJsTTVDPSTyVBPGKkF01uZvXeI5GKiuReT1MScDRKaEwx0sYK7ZPclxx6xUPuC005UbBZhM3QrjsNZy64Cm4JdVCqE9pf/lDgjJNEY4aUGrhOqoMcSU0xI0XNzxRJEZ6gERkYTJDZFOTz8wt4bpwhjIU0L9Fw7v6eyBFXasoj08mRHqvl2sz8rzbIdNwKcpqkmSYJXiyKMwa1gLMs4JBKgjWbGkBYUnMrxGMkEdYmsZoJwV3+8ip0Lxuu4burertVxlEFp+AMXAAXXIM2uAUd4AEMcvAMXsGb9WS9WO/Wx6K1YpUzx+CPrM8fsvGVQw==</latexit><latexit sha1_base64="Er/J57JCaSDSlaKbBE+p8521EAY=">AAAB/nicbZBPS8MwGMbT+W/Of1Xx5CU4BE+jdYI7Drx4nGC3wVpLmqVbWNKUJBVGKfhVvHhQxKufw5vfxmzrQTcfCPx43vflffNEKaNKO863VVlb39jcqm7Xdnb39g/sw6OuEpnExMOCCdmPkCKMJsTTVDPSTyVBPGKkF01uZvXeI5GKiuReT1MScDRKaEwx0sYK7ZPclxx6xUPuC005UbBZhM3QrjsNZy64Cm4JdVCqE9pf/lDgjJNEY4aUGrhOqoMcSU0xI0XNzxRJEZ6gERkYTJDZFOTz8wt4bpwhjIU0L9Fw7v6eyBFXasoj08mRHqvl2sz8rzbIdNwKcpqkmSYJXiyKMwa1gLMs4JBKgjWbGkBYUnMrxGMkEdYmsZoJwV3+8ip0Lxuu4burertVxlEFp+AMXAAXXIM2uAUd4AEMcvAMXsGb9WS9WO/Wx6K1YpUzx+CPrM8fsvGVQw==</latexit><latexit sha1_base64="Er/J57JCaSDSlaKbBE+p8521EAY=">AAAB/nicbZBPS8MwGMbT+W/Of1Xx5CU4BE+jdYI7Drx4nGC3wVpLmqVbWNKUJBVGKfhVvHhQxKufw5vfxmzrQTcfCPx43vflffNEKaNKO863VVlb39jcqm7Xdnb39g/sw6OuEpnExMOCCdmPkCKMJsTTVDPSTyVBPGKkF01uZvXeI5GKiuReT1MScDRKaEwx0sYK7ZPclxx6xUPuC005UbBZhM3QrjsNZy64Cm4JdVCqE9pf/lDgjJNEY4aUGrhOqoMcSU0xI0XNzxRJEZ6gERkYTJDZFOTz8wt4bpwhjIU0L9Fw7v6eyBFXasoj08mRHqvl2sz8rzbIdNwKcpqkmSYJXiyKMwa1gLMs4JBKgjWbGkBYUnMrxGMkEdYmsZoJwV3+8ip0Lxuu4burertVxlEFp+AMXAAXXIM2uAUd4AEMcvAMXsGb9WS9WO/Wx6K1YpUzx+CPrM8fsvGVQw==</latexit><latexit sha1_base64="Er/J57JCaSDSlaKbBE+p8521EAY=">AAAB/nicbZBPS8MwGMbT+W/Of1Xx5CU4BE+jdYI7Drx4nGC3wVpLmqVbWNKUJBVGKfhVvHhQxKufw5vfxmzrQTcfCPx43vflffNEKaNKO863VVlb39jcqm7Xdnb39g/sw6OuEpnExMOCCdmPkCKMJsTTVDPSTyVBPGKkF01uZvXeI5GKiuReT1MScDRKaEwx0sYK7ZPclxx6xUPuC005UbBZhM3QrjsNZy64Cm4JdVCqE9pf/lDgjJNEY4aUGrhOqoMcSU0xI0XNzxRJEZ6gERkYTJDZFOTz8wt4bpwhjIU0L9Fw7v6eyBFXasoj08mRHqvl2sz8rzbIdNwKcpqkmSYJXiyKMwa1gLMs4JBKgjWbGkBYUnMrxGMkEdYmsZoJwV3+8ip0Lxuu4burertVxlEFp+AMXAAXXIM2uAUd4AEMcvAMXsGb9WS9WO/Wx6K1YpUzx+CPrM8fsvGVQw==</latexit>

I⌦3
3

<latexit sha1_base64="p4HPJGACx55zV+YEOigTHwvk3mU=">AAAB/nicbZDLSsNAFIYnXmu9VcWVm8EiuCqJFeyy4EZ3FewFmhgm00k7dC5hZiKUEPBV3LhQxK3P4c63cdpmoa0/DHz85xzOmT9KGNXGdb+dldW19Y3N0lZ5e2d3b79ycNjRMlWYtLFkUvUipAmjgrQNNYz0EkUQjxjpRuPrab37SJSmUtybSUICjoaCxhQjY62wcpz5isPb/CHzpaGcaFjPw3pYqbo1dya4DF4BVVCoFVa+/IHEKSfCYIa07ntuYoIMKUMxI3nZTzVJEB6jIelbFMhuCrLZ+Tk8s84AxlLZJwycub8nMsS1nvDIdnJkRnqxNjX/q/VTEzeCjIokNUTg+aI4ZdBIOM0CDqgi2LCJBYQVtbdCPEIKYWMTK9sQvMUvL0PnouZZvrusNhtFHCVwAk7BOfDAFWiCG9ACbYBBBp7BK3hznpwX5935mLeuOMXMEfgj5/MHoA2VNw==</latexit><latexit sha1_base64="p4HPJGACx55zV+YEOigTHwvk3mU=">AAAB/nicbZDLSsNAFIYnXmu9VcWVm8EiuCqJFeyy4EZ3FewFmhgm00k7dC5hZiKUEPBV3LhQxK3P4c63cdpmoa0/DHz85xzOmT9KGNXGdb+dldW19Y3N0lZ5e2d3b79ycNjRMlWYtLFkUvUipAmjgrQNNYz0EkUQjxjpRuPrab37SJSmUtybSUICjoaCxhQjY62wcpz5isPb/CHzpaGcaFjPw3pYqbo1dya4DF4BVVCoFVa+/IHEKSfCYIa07ntuYoIMKUMxI3nZTzVJEB6jIelbFMhuCrLZ+Tk8s84AxlLZJwycub8nMsS1nvDIdnJkRnqxNjX/q/VTEzeCjIokNUTg+aI4ZdBIOM0CDqgi2LCJBYQVtbdCPEIKYWMTK9sQvMUvL0PnouZZvrusNhtFHCVwAk7BOfDAFWiCG9ACbYBBBp7BK3hznpwX5935mLeuOMXMEfgj5/MHoA2VNw==</latexit><latexit sha1_base64="p4HPJGACx55zV+YEOigTHwvk3mU=">AAAB/nicbZDLSsNAFIYnXmu9VcWVm8EiuCqJFeyy4EZ3FewFmhgm00k7dC5hZiKUEPBV3LhQxK3P4c63cdpmoa0/DHz85xzOmT9KGNXGdb+dldW19Y3N0lZ5e2d3b79ycNjRMlWYtLFkUvUipAmjgrQNNYz0EkUQjxjpRuPrab37SJSmUtybSUICjoaCxhQjY62wcpz5isPb/CHzpaGcaFjPw3pYqbo1dya4DF4BVVCoFVa+/IHEKSfCYIa07ntuYoIMKUMxI3nZTzVJEB6jIelbFMhuCrLZ+Tk8s84AxlLZJwycub8nMsS1nvDIdnJkRnqxNjX/q/VTEzeCjIokNUTg+aI4ZdBIOM0CDqgi2LCJBYQVtbdCPEIKYWMTK9sQvMUvL0PnouZZvrusNhtFHCVwAk7BOfDAFWiCG9ACbYBBBp7BK3hznpwX5935mLeuOMXMEfgj5/MHoA2VNw==</latexit><latexit sha1_base64="p4HPJGACx55zV+YEOigTHwvk3mU=">AAAB/nicbZDLSsNAFIYnXmu9VcWVm8EiuCqJFeyy4EZ3FewFmhgm00k7dC5hZiKUEPBV3LhQxK3P4c63cdpmoa0/DHz85xzOmT9KGNXGdb+dldW19Y3N0lZ5e2d3b79ycNjRMlWYtLFkUvUipAmjgrQNNYz0EkUQjxjpRuPrab37SJSmUtybSUICjoaCxhQjY62wcpz5isPb/CHzpaGcaFjPw3pYqbo1dya4DF4BVVCoFVa+/IHEKSfCYIa07ntuYoIMKUMxI3nZTzVJEB6jIelbFMhuCrLZ+Tk8s84AxlLZJwycub8nMsS1nvDIdnJkRnqxNjX/q/VTEzeCjIokNUTg+aI4ZdBIOM0CDqgi2LCJBYQVtbdCPEIKYWMTK9sQvMUvL0PnouZZvrusNhtFHCVwAk7BOfDAFWiCG9ACbYBBBp7BK3hznpwX5935mLeuOMXMEfgj5/MHoA2VNw==</latexit>



Fermionic excitations: electroweak identification 
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Ib3

Ig3 Qg

Qb

Qr

Ir3 = I3

Y r = Y  Tripartite states (R: 1 2 3 & L: 1 2 3)  

  Aligned (RRR, LLL): LEPTONS 
  I, U, and V allowed 
  SO(3) à asymptotic/space 
  Three A(4) singlets 

  Mingled (RRL, RLL): QUARKS 
  I, U, or V allowed 
  non-asymptotic 
  Three A(4) triplets (color) 

  Resembles the rishon model (Harari & 
Seiberg 1982, Shupe 1979) 

 
 
 

 
 
 

                                                                           
 



Bosons 

  Boson fields appear as Higgs field and in covariant derivatives: 

  Depending on implementation: 

  Gauge fields linked to symmetry  
     generators 

  More or less like SM starting with 
    
    
  Need for radiative corrections 
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<latexit sha1_base64="rxUCt4+pZZJVBqLd/nvL/U5fhF8=">AAACDHicbVDLSgMxFM34rOOr6tJNsAgupMwUQTdCwY3LCvYBnVoy6Z02NPMwuSOUYT7Ajb/ixoUibv0Ad/6N6WOhrQcCJ+ecS3KPn0ih0XG+raXlldW19cKGvbm1vbNb3Ntv6DhVHOo8lrFq+UyDFBHUUaCEVqKAhb6Epj+8GvvNB1BaxNEtjhLohKwfiUBwhkbqFkteMhCevleYVXJ6ST1urqdwlwkPB4Ast23bpJyyMwFdJO6MlMgMtW7xy+vFPA0hQi6Z1m3XSbCTMYWCS8htL9WQMD5kfWgbGrEQdCebLJPTY6P0aBArcyKkE/X3RMZCrUehb5Ihw4Ge98bif147xeCik4koSREiPn0oSCXFmI6boT2hgKMcGcK4EuavlA+YYhxNf+MS3PmVF0mjUnadsntzVqpWZnUUyCE5IifEJeekSq5JjdQJJ4/kmbySN+vJerHerY9pdMmazRyQP7A+fwDxhJov</latexit><latexit sha1_base64="rxUCt4+pZZJVBqLd/nvL/U5fhF8=">AAACDHicbVDLSgMxFM34rOOr6tJNsAgupMwUQTdCwY3LCvYBnVoy6Z02NPMwuSOUYT7Ajb/ixoUibv0Ad/6N6WOhrQcCJ+ecS3KPn0ih0XG+raXlldW19cKGvbm1vbNb3Ntv6DhVHOo8lrFq+UyDFBHUUaCEVqKAhb6Epj+8GvvNB1BaxNEtjhLohKwfiUBwhkbqFkteMhCevleYVXJ6ST1urqdwlwkPB4Ast23bpJyyMwFdJO6MlMgMtW7xy+vFPA0hQi6Z1m3XSbCTMYWCS8htL9WQMD5kfWgbGrEQdCebLJPTY6P0aBArcyKkE/X3RMZCrUehb5Ihw4Ge98bif147xeCik4koSREiPn0oSCXFmI6boT2hgKMcGcK4EuavlA+YYhxNf+MS3PmVF0mjUnadsntzVqpWZnUUyCE5IifEJeekSq5JjdQJJ4/kmbySN+vJerHerY9pdMmazRyQP7A+fwDxhJov</latexit><latexit sha1_base64="rxUCt4+pZZJVBqLd/nvL/U5fhF8=">AAACDHicbVDLSgMxFM34rOOr6tJNsAgupMwUQTdCwY3LCvYBnVoy6Z02NPMwuSOUYT7Ajb/ixoUibv0Ad/6N6WOhrQcCJ+ecS3KPn0ih0XG+raXlldW19cKGvbm1vbNb3Ntv6DhVHOo8lrFq+UyDFBHUUaCEVqKAhb6Epj+8GvvNB1BaxNEtjhLohKwfiUBwhkbqFkteMhCevleYVXJ6ST1urqdwlwkPB4Ast23bpJyyMwFdJO6MlMgMtW7xy+vFPA0hQi6Z1m3XSbCTMYWCS8htL9WQMD5kfWgbGrEQdCebLJPTY6P0aBArcyKkE/X3RMZCrUehb5Ihw4Ge98bif147xeCik4koSREiPn0oSCXFmI6boT2hgKMcGcK4EuavlA+YYhxNf+MS3PmVF0mjUnadsntzVqpWZnUUyCE5IifEJeekSq5JjdQJJ4/kmbySN+vJerHerY9pdMmazRyQP7A+fwDxhJov</latexit><latexit sha1_base64="rxUCt4+pZZJVBqLd/nvL/U5fhF8=">AAACDHicbVDLSgMxFM34rOOr6tJNsAgupMwUQTdCwY3LCvYBnVoy6Z02NPMwuSOUYT7Ajb/ixoUibv0Ad/6N6WOhrQcCJ+ecS3KPn0ih0XG+raXlldW19cKGvbm1vbNb3Ntv6DhVHOo8lrFq+UyDFBHUUaCEVqKAhb6Epj+8GvvNB1BaxNEtjhLohKwfiUBwhkbqFkteMhCevleYVXJ6ST1urqdwlwkPB4Ast23bpJyyMwFdJO6MlMgMtW7xy+vFPA0hQi6Z1m3XSbCTMYWCS8htL9WQMD5kfWgbGrEQdCebLJPTY6P0aBArcyKkE/X3RMZCrUehb5Ihw4Ge98bif147xeCik4koSREiPn0oSCXFmI6boT2hgKMcGcK4EuavlA+YYhxNf+MS3PmVF0mjUnadsntzVqpWZnUUyCE5IifEJeekSq5JjdQJJ4/kmbySN+vJerHerY9pdMmazRyQP7A+fwDxhJov</latexit>

�†@�� =
1

2
�TD��

<latexit sha1_base64="8uxTVK/CIPMFa3eZOt9z9hRDbVM="></latexit><latexit sha1_base64="8uxTVK/CIPMFa3eZOt9z9hRDbVM="></latexit><latexit sha1_base64="8uxTVK/CIPMFa3eZOt9z9hRDbVM="></latexit><latexit sha1_base64="8uxTVK/CIPMFa3eZOt9z9hRDbVM="></latexit>
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<latexit sha1_base64="e6oR6344pzxNxIs51mqIn4A2lZc="></latexit><latexit sha1_base64="e6oR6344pzxNxIs51mqIn4A2lZc="></latexit><latexit sha1_base64="e6oR6344pzxNxIs51mqIn4A2lZc="></latexit><latexit sha1_base64="e6oR6344pzxNxIs51mqIn4A2lZc="></latexit>
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a=1,2,3,8

Aa
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i
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j

<latexit sha1_base64="1SUH3yjaWuHfpEQ9tWekahgw8lw="></latexit><latexit sha1_base64="1SUH3yjaWuHfpEQ9tWekahgw8lw="></latexit><latexit sha1_base64="1SUH3yjaWuHfpEQ9tWekahgw8lw="></latexit><latexit sha1_base64="1SUH3yjaWuHfpEQ9tWekahgw8lw="></latexit>

AC-B
<latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit>

AB-C
<latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit>

BC-A
<latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit>

A-B-C
<latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit>

quarks
<latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit>

leptons
<latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit>

H
<latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit>

gluons
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�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

gluons
<latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="ZA/TaUJOLPA0H25hewce2TOfWeA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9Bjw4jGCeUCyhtnJbDJkHsvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o4cxY3//21tY3Nre2Szvl3b39g8PK0XHbqFQT2iKKK92NsKGcSdqyzHLaTTTFIuK0E02uc7/zQLVhSt7ZaUJDgUeSxYxg66T7vojUUzbiqZJmVh5Uqn7NnwOtkqAgVSjQHFS++kNFUkGlJRwb0wv8xIYZ1pYRTmflfmpogskEj2jPUYkFNWE2v3qGzp0yRLHSrqRFc/X3RIaFMVMRuU6B7dgse7n4n9dLbXwVZkwmqaWSLBbFKUdWoTwCNGSaEsunjmCimbsVkTHWmFgXVB5CsPzyKmnXa4FfC279aqNexFGCUziDCwjgEhpwA01oAQENz/AKb96j9+K9ex+L1jWvmDmBP/A+fwDKLpKe</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit>

�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

sin ✓W = 1/2
<latexit sha1_base64="/bvyVxIiqKLUliHObz5l3jRy9vM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJMi6EUoePFYwX5AE8Jmu22XbjZhdyKEUP+KFw+KePWHePPfuGlz0NYHA4/3ZpiZFyaCa3Ccb2ttfWNza7uyU93d2z84tI+OuzpOFWUdGotY9UOimeCSdYCDYP1EMRKFgvXC6W3h9x6Z0jyWD5AlzI/IWPIRpwSMFNg1T3PpwYQBCXr4BrsXzWpg152GMwdeJW5J6qhEO7C/vGFM04hJoIJoPXCdBPycKOBUsFnVSzVLCJ2SMRsYKknEtJ/Pj5/hM6MM8ShWpiTgufp7IieR1lkUms6IwEQve4X4nzdIYXTt51wmKTBJF4tGqcAQ4yIJPOSKURCZIYQqbm7FdEIUoWDyKkJwl19eJd1mw3Ua7v1lvdUs46igE3SKzpGLrlAL3aE26iCKMvSMXtGb9WS9WO/Wx6J1zSpnaugPrM8fb+KTQA==</latexit><latexit sha1_base64="/bvyVxIiqKLUliHObz5l3jRy9vM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJMi6EUoePFYwX5AE8Jmu22XbjZhdyKEUP+KFw+KePWHePPfuGlz0NYHA4/3ZpiZFyaCa3Ccb2ttfWNza7uyU93d2z84tI+OuzpOFWUdGotY9UOimeCSdYCDYP1EMRKFgvXC6W3h9x6Z0jyWD5AlzI/IWPIRpwSMFNg1T3PpwYQBCXr4BrsXzWpg152GMwdeJW5J6qhEO7C/vGFM04hJoIJoPXCdBPycKOBUsFnVSzVLCJ2SMRsYKknEtJ/Pj5/hM6MM8ShWpiTgufp7IieR1lkUms6IwEQve4X4nzdIYXTt51wmKTBJF4tGqcAQ4yIJPOSKURCZIYQqbm7FdEIUoWDyKkJwl19eJd1mw3Ua7v1lvdUs46igE3SKzpGLrlAL3aE26iCKMvSMXtGb9WS9WO/Wx6J1zSpnaugPrM8fb+KTQA==</latexit><latexit sha1_base64="/bvyVxIiqKLUliHObz5l3jRy9vM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJMi6EUoePFYwX5AE8Jmu22XbjZhdyKEUP+KFw+KePWHePPfuGlz0NYHA4/3ZpiZFyaCa3Ccb2ttfWNza7uyU93d2z84tI+OuzpOFWUdGotY9UOimeCSdYCDYP1EMRKFgvXC6W3h9x6Z0jyWD5AlzI/IWPIRpwSMFNg1T3PpwYQBCXr4BrsXzWpg152GMwdeJW5J6qhEO7C/vGFM04hJoIJoPXCdBPycKOBUsFnVSzVLCJ2SMRsYKknEtJ/Pj5/hM6MM8ShWpiTgufp7IieR1lkUms6IwEQve4X4nzdIYXTt51wmKTBJF4tGqcAQ4yIJPOSKURCZIYQqbm7FdEIUoWDyKkJwl19eJd1mw3Ua7v1lvdUs46igE3SKzpGLrlAL3aE26iCKMvSMXtGb9WS9WO/Wx6J1zSpnaugPrM8fb+KTQA==</latexit><latexit sha1_base64="/bvyVxIiqKLUliHObz5l3jRy9vM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJMi6EUoePFYwX5AE8Jmu22XbjZhdyKEUP+KFw+KePWHePPfuGlz0NYHA4/3ZpiZFyaCa3Ccb2ttfWNza7uyU93d2z84tI+OuzpOFWUdGotY9UOimeCSdYCDYP1EMRKFgvXC6W3h9x6Z0jyWD5AlzI/IWPIRpwSMFNg1T3PpwYQBCXr4BrsXzWpg152GMwdeJW5J6qhEO7C/vGFM04hJoIJoPXCdBPycKOBUsFnVSzVLCJ2SMRsYKknEtJ/Pj5/hM6MM8ShWpiTgufp7IieR1lkUms6IwEQve4X4nzdIYXTt51wmKTBJF4tGqcAQ4yIJPOSKURCZIYQqbm7FdEIUoWDyKkJwl19eJd1mw3Ua7v1lvdUs46igE3SKzpGLrlAL3aE26iCKMvSMXtGb9WS9WO/Wx6J1zSpnaugPrM8fb+KTQA==</latexit>

MZ

p
2 = MH = Mtop/

p
2

<latexit sha1_base64="B44Yt/7lxFXqYfc5akTeUR6dtbs=">AAACEnicbVBLS8NAGNzUV62vqEcvi0XQS02KoBeh4KWXQgX7wCaEzXbTLt083N0IJeQ3ePGvePGgiFdP3vw3btII2jqwyzDzfezOuBGjQhrGl1ZaWl5ZXSuvVzY2t7Z39N29rghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem5k6vM790TLmgY3MhpRGwfjQLqUYykkhz9pOXcWuKOy6SewkvYcpr5nVjchzKM0tMfs+LoVaNm5ICLxCxIFRRoO/qnNQxx7JNAYoaEGJhGJO0EcUkxI2nFigWJEJ6gERkoGiCfCDvJI6XwSClD6IVcnUDCXP29kSBfiKnvqkkfybGY9zLxP28QS+/CTmgQxZIEePaQFzMVFmb9wCHlBEs2VQRhTtVfIR4jjrBULWYlmPORF0m3XjONmnl9Vm3UizrK4AAcgmNggnPQAE3QBh2AwQN4Ai/gVXvUnrU37X02WtKKnX3wB9rHN/CBnFQ=</latexit><latexit sha1_base64="B44Yt/7lxFXqYfc5akTeUR6dtbs=">AAACEnicbVBLS8NAGNzUV62vqEcvi0XQS02KoBeh4KWXQgX7wCaEzXbTLt083N0IJeQ3ePGvePGgiFdP3vw3btII2jqwyzDzfezOuBGjQhrGl1ZaWl5ZXSuvVzY2t7Z39N29rghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem5k6vM790TLmgY3MhpRGwfjQLqUYykkhz9pOXcWuKOy6SewkvYcpr5nVjchzKM0tMfs+LoVaNm5ICLxCxIFRRoO/qnNQxx7JNAYoaEGJhGJO0EcUkxI2nFigWJEJ6gERkoGiCfCDvJI6XwSClD6IVcnUDCXP29kSBfiKnvqkkfybGY9zLxP28QS+/CTmgQxZIEePaQFzMVFmb9wCHlBEs2VQRhTtVfIR4jjrBULWYlmPORF0m3XjONmnl9Vm3UizrK4AAcgmNggnPQAE3QBh2AwQN4Ai/gVXvUnrU37X02WtKKnX3wB9rHN/CBnFQ=</latexit><latexit sha1_base64="B44Yt/7lxFXqYfc5akTeUR6dtbs=">AAACEnicbVBLS8NAGNzUV62vqEcvi0XQS02KoBeh4KWXQgX7wCaEzXbTLt083N0IJeQ3ePGvePGgiFdP3vw3btII2jqwyzDzfezOuBGjQhrGl1ZaWl5ZXSuvVzY2t7Z39N29rghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem5k6vM790TLmgY3MhpRGwfjQLqUYykkhz9pOXcWuKOy6SewkvYcpr5nVjchzKM0tMfs+LoVaNm5ICLxCxIFRRoO/qnNQxx7JNAYoaEGJhGJO0EcUkxI2nFigWJEJ6gERkoGiCfCDvJI6XwSClD6IVcnUDCXP29kSBfiKnvqkkfybGY9zLxP28QS+/CTmgQxZIEePaQFzMVFmb9wCHlBEs2VQRhTtVfIR4jjrBULWYlmPORF0m3XjONmnl9Vm3UizrK4AAcgmNggnPQAE3QBh2AwQN4Ai/gVXvUnrU37X02WtKKnX3wB9rHN/CBnFQ=</latexit><latexit sha1_base64="B44Yt/7lxFXqYfc5akTeUR6dtbs=">AAACEnicbVBLS8NAGNzUV62vqEcvi0XQS02KoBeh4KWXQgX7wCaEzXbTLt083N0IJeQ3ePGvePGgiFdP3vw3btII2jqwyzDzfezOuBGjQhrGl1ZaWl5ZXSuvVzY2t7Z39N29rghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem5k6vM790TLmgY3MhpRGwfjQLqUYykkhz9pOXcWuKOy6SewkvYcpr5nVjchzKM0tMfs+LoVaNm5ICLxCxIFRRoO/qnNQxx7JNAYoaEGJhGJO0EcUkxI2nFigWJEJ6gERkoGiCfCDvJI6XwSClD6IVcnUDCXP29kSBfiKnvqkkfybGY9zLxP28QS+/CTmgQxZIEePaQFzMVFmb9wCHlBEs2VQRhTtVfIR4jjrBULWYlmPORF0m3XjONmnl9Vm3UizrK4AAcgmNggnPQAE3QBh2AwQN4Ai/gVXvUnrU37X02WtKKnX3wB9rHN/CBnFQ=</latexit>

3D 

1D 



Composites & local versus global symmetries 

  Strong Interactions: resembles XQCD1+1 (analogous to Kaplan 1306.5818), while dynamics 
governed via Wilson loop (including freezing of color at small x/high energies) 

 

  Elementary constituents only involve entanglement in discrete R/L and 1,2,3 degrees of 
freedom; composites entangled in the continuous space-time degrees of freedom 
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gF⌧� = �W [C]/��⌧�

AC-B
<latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit><latexit sha1_base64="610AWGTziUX8AA/wWwjFM9JI6Ao=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym8bF7bRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvc6Q1Q==</latexit>

AB-C
<latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit><latexit sha1_base64="T7Xpd5uPt9WHAIDjKAuS3uo4Ft4=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+ym9uLxrRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvcyQ1Q==</latexit>

BC-A
<latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit><latexit sha1_base64="VyPGBtfHY1jWBIW8BmDnFG2IYOE=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CHqs9uKxgv2A7VKyabYNTTZLkhXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8SachbTlmGG026iKBYhp51w3Jj5nUeqNJPxg5kkNBB4GLOIEWys5PdEKJ+y28bFzbRfrrhVdw60SrycVCBHs1/+6g0kSQWNDeFYa99zExNkWBlGOJ2WeqmmCSZjPKS+pTEWVAfZ/OQpOrPKAEVS2YoNmqu/JzIstJ6I0HYKbEZ62ZuJ/3l+aqLrIGNxkhoak8WiKOXISDT7Hw2YosTwiSWYKGZvRWSEFSbGplSyIXjLL6+Sdq3quVXv/rJSr+VxFOEETuEcPLiCOtxBE1pAQMIzvMKbY5wX5935WLQWnHzmGP7A+fwBvdGQ1Q==</latexit>

A-B-C
<latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit><latexit sha1_base64="DaTT3rqj7uXCFJ/PgTSSGj12jAQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgpSUpgh6rvXisYGuhCWWz3bRL9yPsbsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8KGFUG8/7dgpr6xubW8Xt0s7u3v5B+fCoo2WqMGljyaTqRkgTRgVpG2oY6SaKIB4x8hCNmzP/4ZEoTaW4N5OEhBwNBY0pRsZKQcAj+ZRdV2+qzWm/XPFq3hzuKvFzUoEcrX75KxhInHIiDGZI657vJSbMkDIUMzItBakmCcJjNCQ9SwXiRIfZ/Oape2aVgRtLZUsYd67+nsgQ13rCI9vJkRnpZW8m/uf1UhNfhRkVSWqIwItFccpcI91ZAO6AKoINm1iCsKL2VhePkELY2JhKNgR/+eVV0qnXfK/m311UGvU8jiKcwCmcgw+X0IBbaEEbMCTwDK/w5qTOi/PufCxaC04+cwx/4Hz+ACqJkQw=</latexit>

quarks
<latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit><latexit sha1_base64="KnHz/sNsreiX7mnBx1+V+6vTWlI=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxWME84BkDbOTSTJkHuvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o5sxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqEQT2iCKK92OsKGcSdqwzHLajjXFIuK0FY2vMr/1QLVhSt7aSUxDgYeSDRjB1kl3XRGpp/Q+wXpspsVeqexX/BnQMglyUoYc9V7pq9tXJBFUWsKxMZ3Aj22YYm0Z4XRa7CaGxpiM8ZB2HJVYUBOms6un6NQpfTRQ2pW0aKb+nkixMGYiItcpsB2ZRS8T//M6iR1chimTcWKpJPNFg4Qjq1AWAeozTYnlE0cw0czdisgIa0ysCyoLIVh8eZk0q5XArwQ35+VaNY+jAMdwAmcQwAXU4Brq0AACGp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AygWSoQ==</latexit>

leptons
<latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit><latexit sha1_base64="UE+gm3GGCnJrLlGADiOqTf8KMvg=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRbBVUmKoMuCG5cV7APaUCbTSTt0HmHmRqyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPlHBmwPe/ndLG5tb2Tnm3srd/cFh1j447RqWa0DZRXOlehA3lTNI2MOC0l2iKRcRpN5re5H73gWrDlLyHWUJDgceSxYxgsNLQrQ5EpB4zThNQ0swrQ7fm1/0FvHUSFKSGCrSG7tdgpEgqqATCsTH9wE8gzLAGRjidVwapoQkmUzymfUslFtSE2eLwuXdulZEXK21LgrdQf09kWBgzE5HtFBgmZtXLxf+8fgrxdZgxmaRAJVkuilPugfLyFLwR05QAn1mCiWb2Vo9MsMYEbFZ5CMHqy+uk06gHfj24u6w1G0UcZXSKztAFCtAVaqJb1EJtRFCKntErenOenBfn3flYtpacYuYE/YHz+QMTZZNK</latexit>

H
<latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit><latexit sha1_base64="GbJXnAP2M06rJgIzuc/+JubMum4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLzlGMA9JljA7mSRD5rHMzIphyVd48aCIVz/Hm3/jbLIHTSxoKKq66e6KYs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRiWa0BZRXOluhA3lTNKWZZbTbqwpFhGnnWh6m/mdR6oNU/LezmIaCjyWbMQItk566ItIPaWNeWlQrvhVfwG0ToKcVCBHc1D+6g8VSQSVlnBsTC/wYxumWFtGOJ2X+omhMSZTPKY9RyUW1ITp4uA5unDKEI2UdiUtWqi/J1IsjJmJyHUKbCdm1cvE/7xeYkc3YcpknFgqyXLRKOHIKpR9j4ZMU2L5zBFMNHO3IjLBGhPrMspCCFZfXiftWjXwq8HdVaVey+MowhmcwyUEcA11aEATWkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AF5W5Ag</latexit>

gluons
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�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

gluons
<latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="ZA/TaUJOLPA0H25hewce2TOfWeA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9Bjw4jGCeUCyhtnJbDJkHsvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o4cxY3//21tY3Nre2Szvl3b39g8PK0XHbqFQT2iKKK92NsKGcSdqyzHLaTTTFIuK0E02uc7/zQLVhSt7ZaUJDgUeSxYxg66T7vojUUzbiqZJmVh5Uqn7NnwOtkqAgVSjQHFS++kNFUkGlJRwb0wv8xIYZ1pYRTmflfmpogskEj2jPUYkFNWE2v3qGzp0yRLHSrqRFc/X3RIaFMVMRuU6B7dgse7n4n9dLbXwVZkwmqaWSLBbFKUdWoTwCNGSaEsunjmCimbsVkTHWmFgXVB5CsPzyKmnXa4FfC279aqNexFGCUziDCwjgEhpwA01oAQENz/AKb96j9+K9ex+L1jWvmDmBP/A+fwDKLpKe</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit>

�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

gluons
<latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="koCW0gsGXmwxN+DobWMhAkfaChM=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUsmzbSheQx5qGXo/3DjQhF/kDv/jZm2C209EPg4J+HenCTjzNgw/A5KG5tb2zvl3cpedf/gsHZUbRvlNKEtorjS3QQbypmkLcssp91MUywSTjvJ5KbIO49UG6bkvZ1mNBZ4JFnKCLbeeuiLRD3nI+6UNLPKoFYPG+FcaB2iJdRhqeag9tUfKuIElZZwbEwvCjMb51hbRjidVfrO0AyTCR7RnkeJBTVxPt96hs68M0Sp0v5Ii+bu7xc5FsZMReJvCmzHZjUrzP+ynrPpVZwzmTlLJVkMSh1HVqGiAjRkmhLLpx4w0czvisgYa0ysL6ooIVr98jq0LxpR2IjuQijDCZzCOURwCddwC01oAQENL/AG78FT8Bp8LOoqBcvejuGPgs8ffxyRUg==</latexit><latexit sha1_base64="ZA/TaUJOLPA0H25hewce2TOfWeA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9Bjw4jGCeUCyhtnJbDJkHsvMrBqW/IcXD4p49V+8+TfOJnvQxIKGoqqb7q4o4cxY3//21tY3Nre2Szvl3b39g8PK0XHbqFQT2iKKK92NsKGcSdqyzHLaTTTFIuK0E02uc7/zQLVhSt7ZaUJDgUeSxYxg66T7vojUUzbiqZJmVh5Uqn7NnwOtkqAgVSjQHFS++kNFUkGlJRwb0wv8xIYZ1pYRTmflfmpogskEj2jPUYkFNWE2v3qGzp0yRLHSrqRFc/X3RIaFMVMRuU6B7dgse7n4n9dLbXwVZkwmqaWSLBbFKUdWoTwCNGSaEsunjmCimbsVkTHWmFgXVB5CsPzyKmnXa4FfC279aqNexFGCUziDCwjgEhpwA01oAQENz/AKb96j9+K9ex+L1jWvmDmBP/A+fwDKLpKe</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit><latexit sha1_base64="qeWTaVBTGFmKjFzGbIggb0fzJgI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4jmAckMcxOZpMh81hmZtWw5D+8eFDEq//izb9xNtmDJhY0FFXddHeFMWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctoxJNaJMornQnxIZyJmnTMstpJ9YUi5DTdji5zvz2A9WGKXlnpzHtCzySLGIEWyfd90SontIRT5Q0s9KgXPGr/hxolQQ5qUCOxqD81RsqkggqLeHYmG7gx7afYm0Z4XRW6iWGxphM8Ih2HZVYUNNP51fP0JlThihS2pW0aK7+nkixMGYqQtcpsB2bZS8T//O6iY2u+imTcWKpJItFUcKRVSiLAA2ZpsTyqSOYaOZuRWSMNSbWBZWFECy/vEpatWrgV4Pbi0q9lsdRhBM4hXMI4BLqcAMNaAIBDc/wCm/eo/fivXsfi9aCl88cwx94nz/LbpKi</latexit>

�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

�,Z,W
<latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit><latexit sha1_base64="ajOcH3iNmGa4BpDkof0WcxX5ksc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclJIUQZcFNy4r2Ac2oUymk3boPMLMRFpCfsWNC0Xc+iPu/BunbRbaeuDC4Zx7ufeeKGFUG8/7djY2t7Z3dkt75f2Dw6Nj96TS0TJVmLSxZFL1IqQJo4K0DTWM9BJFEI8Y6UaT27nffSJKUykezCwhIUcjQWOKkbHSwK0EI8Q5qgU8ktPssdbNywO36tW9BeA68QtSBQVaA/crGEqcciIMZkjrvu8lJsyQMhQzkpeDVJME4Qkakb6lAnGiw2xxew4vrDKEsVS2hIEL9fdEhrjWMx7ZTo7MWK96c/E/r5+a+CbMqEhSQwReLopTBo2E8yDgkCqCDZtZgrCi9laIx0ghbGxc8xD81ZfXSadR9726f39VbTaKOErgDJyDS+CDa9AEd6AF2gCDKXgGr+DNyZ0X5935WLZuOMXMKfgD5/MHJoCTyw==</latexit>

e+e�
<latexit sha1_base64="MSrOeU+TXvEA2gX7tmdeluu+SuA=">AAAB+3icbVDLSgMxFM34rPU11qWbYCsIYpkpgi4LblxWsA9ox5JJ0zY0jyHJSMswv+LGhSJu/RF3/o2ZdhbaeuBeDufcS25OGDGqjed9O2vrG5tb24Wd4u7e/sGhe1RqaRkrTJpYMqk6IdKEUUGahhpGOpEiiIeMtMPJbea3n4jSVIoHM4tIwNFI0CHFyFip75Z6PJTThFQeLyq2XVbSYt8te1VvDrhK/JyUQY5G3/3qDSSOOREGM6R11/ciEyRIGYoZSYu9WJMI4Qkaka6lAnGig2R+ewrPrDKAQ6lsCQPn6u+NBHGtZzy0kxyZsV72MvE/rxub4U2QUBHFhgi8eGgYM2gkzIKAA6oINmxmCcKK2lshHiOFsLFxZSH4y19eJa1a1feq/v1VuV7L4yiAE3AKzoEPrkEd3IEGaAIMpuAZvII3J3VenHfnYzG65uQ7x+APnM8fp0uS0Q==</latexit><latexit sha1_base64="MSrOeU+TXvEA2gX7tmdeluu+SuA=">AAAB+3icbVDLSgMxFM34rPU11qWbYCsIYpkpgi4LblxWsA9ox5JJ0zY0jyHJSMswv+LGhSJu/RF3/o2ZdhbaeuBeDufcS25OGDGqjed9O2vrG5tb24Wd4u7e/sGhe1RqaRkrTJpYMqk6IdKEUUGahhpGOpEiiIeMtMPJbea3n4jSVIoHM4tIwNFI0CHFyFip75Z6PJTThFQeLyq2XVbSYt8te1VvDrhK/JyUQY5G3/3qDSSOOREGM6R11/ciEyRIGYoZSYu9WJMI4Qkaka6lAnGig2R+ewrPrDKAQ6lsCQPn6u+NBHGtZzy0kxyZsV72MvE/rxub4U2QUBHFhgi8eGgYM2gkzIKAA6oINmxmCcKK2lshHiOFsLFxZSH4y19eJa1a1feq/v1VuV7L4yiAE3AKzoEPrkEd3IEGaAIMpuAZvII3J3VenHfnYzG65uQ7x+APnM8fp0uS0Q==</latexit><latexit sha1_base64="MSrOeU+TXvEA2gX7tmdeluu+SuA=">AAAB+3icbVDLSgMxFM34rPU11qWbYCsIYpkpgi4LblxWsA9ox5JJ0zY0jyHJSMswv+LGhSJu/RF3/o2ZdhbaeuBeDufcS25OGDGqjed9O2vrG5tb24Wd4u7e/sGhe1RqaRkrTJpYMqk6IdKEUUGahhpGOpEiiIeMtMPJbea3n4jSVIoHM4tIwNFI0CHFyFip75Z6PJTThFQeLyq2XVbSYt8te1VvDrhK/JyUQY5G3/3qDSSOOREGM6R11/ciEyRIGYoZSYu9WJMI4Qkaka6lAnGig2R+ewrPrDKAQ6lsCQPn6u+NBHGtZzy0kxyZsV72MvE/rxub4U2QUBHFhgi8eGgYM2gkzIKAA6oINmxmCcKK2lshHiOFsLFxZSH4y19eJa1a1feq/v1VuV7L4yiAE3AKzoEPrkEd3IEGaAIMpuAZvII3J3VenHfnYzG65uQ7x+APnM8fp0uS0Q==</latexit><latexit sha1_base64="MSrOeU+TXvEA2gX7tmdeluu+SuA=">AAAB+3icbVDLSgMxFM34rPU11qWbYCsIYpkpgi4LblxWsA9ox5JJ0zY0jyHJSMswv+LGhSJu/RF3/o2ZdhbaeuBeDufcS25OGDGqjed9O2vrG5tb24Wd4u7e/sGhe1RqaRkrTJpYMqk6IdKEUUGahhpGOpEiiIeMtMPJbea3n4jSVIoHM4tIwNFI0CHFyFip75Z6PJTThFQeLyq2XVbSYt8te1VvDrhK/JyUQY5G3/3qDSSOOREGM6R11/ciEyRIGYoZSYu9WJMI4Qkaka6lAnGig2R+ewrPrDKAQ6lsCQPn6u+NBHGtZzy0kxyZsV72MvE/rxub4U2QUBHFhgi8eGgYM2gkzIKAA6oINmxmCcKK2lshHiOFsLFxZSH4y19eJa1a1feq/v1VuV7L4yiAE3AKzoEPrkEd3IEGaAIMpuAZvII3J3VenHfnYzG65uQ7x+APnM8fp0uS0Q==</latexit>

hadrons
<latexit sha1_base64="1bI1kJVv84sBAFzUDPg5inaPlDw=">AAAB+HicbVDLSsNAFL2pr1ofjbp0EyyCq5IUQZcFNy4r2Ae0pUwmk3boPMLMRKyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPmDCqje9/O6WNza3tnfJuZW//4LDqHh13tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuH0Jve7D0RpKsW9mSVkyNFY0JhiZKw0cqsDHsrHbIIiJYWeV0Zuza/7C3jrJChIDQq0Ru7XIJI45UQYzJDW/cBPzDBDylDMyLwySDVJEJ6iMelbKhAnepgtDp9751aJvFgqW8J4C/X3RIa41jMe2k6OzESvern4n9dPTXw9zKhIUkMEXi6KU+YZ6eUpeBFVBBs2swRhRe2tHp4ghbCxWeUhBKsvr5NOox749eDustZsFHGU4RTO4AICuIIm3EIL2oAhhWd4hTfnyXlx3p2PZWvJKWZO4A+czx/xcJM0</latexit><latexit sha1_base64="1bI1kJVv84sBAFzUDPg5inaPlDw=">AAAB+HicbVDLSsNAFL2pr1ofjbp0EyyCq5IUQZcFNy4r2Ae0pUwmk3boPMLMRKyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPmDCqje9/O6WNza3tnfJuZW//4LDqHh13tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuH0Jve7D0RpKsW9mSVkyNFY0JhiZKw0cqsDHsrHbIIiJYWeV0Zuza/7C3jrJChIDQq0Ru7XIJI45UQYzJDW/cBPzDBDylDMyLwySDVJEJ6iMelbKhAnepgtDp9751aJvFgqW8J4C/X3RIa41jMe2k6OzESvern4n9dPTXw9zKhIUkMEXi6KU+YZ6eUpeBFVBBs2swRhRe2tHp4ghbCxWeUhBKsvr5NOox749eDustZsFHGU4RTO4AICuIIm3EIL2oAhhWd4hTfnyXlx3p2PZWvJKWZO4A+czx/xcJM0</latexit><latexit sha1_base64="1bI1kJVv84sBAFzUDPg5inaPlDw=">AAAB+HicbVDLSsNAFL2pr1ofjbp0EyyCq5IUQZcFNy4r2Ae0pUwmk3boPMLMRKyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPmDCqje9/O6WNza3tnfJuZW//4LDqHh13tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuH0Jve7D0RpKsW9mSVkyNFY0JhiZKw0cqsDHsrHbIIiJYWeV0Zuza/7C3jrJChIDQq0Ru7XIJI45UQYzJDW/cBPzDBDylDMyLwySDVJEJ6iMelbKhAnepgtDp9751aJvFgqW8J4C/X3RIa41jMe2k6OzESvern4n9dPTXw9zKhIUkMEXi6KU+YZ6eUpeBFVBBs2swRhRe2tHp4ghbCxWeUhBKsvr5NOox749eDustZsFHGU4RTO4AICuIIm3EIL2oAhhWd4hTfnyXlx3p2PZWvJKWZO4A+czx/xcJM0</latexit><latexit sha1_base64="1bI1kJVv84sBAFzUDPg5inaPlDw=">AAAB+HicbVDLSsNAFL2pr1ofjbp0EyyCq5IUQZcFNy4r2Ae0pUwmk3boPMLMRKyhX+LGhSJu/RR3/o2TNgttPXDhcM693HtPmDCqje9/O6WNza3tnfJuZW//4LDqHh13tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuH0Jve7D0RpKsW9mSVkyNFY0JhiZKw0cqsDHsrHbIIiJYWeV0Zuza/7C3jrJChIDQq0Ru7XIJI45UQYzJDW/cBPzDBDylDMyLwySDVJEJ6iMelbKhAnepgtDp9751aJvFgqW8J4C/X3RIa41jMe2k6OzESvern4n9dPTXw9zKhIUkMEXi6KU+YZ6eUpeBFVBBs2swRhRe2tHp4ghbCxWeUhBKsvr5NOox749eDustZsFHGU4RTO4AICuIIm3EIL2oAhhWd4hTfnyXlx3p2PZWvJKWZO4A+czx/xcJM0</latexit>

  Quark-entangled states form hadrons 
that are global SU(3) color singlets. 
Color local in 1D and global in 3D         
valence – current quarks          
(ontological basis choice, G ‘t Hooft) 

  More to incorporate in QCD: 
collinearity and TMD 

  light-front dominance, OPE 
  jets, SCET 

AdS/CFT 
  color-kinematic dualities 

 

ξΤ

-

lightcone (PDF) à light-front (TMD) 



SUMMARY AND OUTLOOK 

27 



Emergence in Standard Model 

  Choice of basic ‘internal’ degrees of freedom and embedding them in R1,1 or R1,3 

via tripartite entanglement: 
  Advantageous for convergence: d[φ] = (d-2)/2 à 0, d[ξ] = (d-1)/2 à½, 
naturalness, …  [see Stojkovic – 1406.2696] 
  What are consequences in higher order corrections, e.g. g-2, EW+strong, … 
Supersymmetry included, but invisible in 3D ! 
  Gravity also emerges in 1D à 3D. 

  Does it provide a consistent framework to look at family structure and symmetries 
of standard model as emergent phenomena? 
  e.g. tri-bimaximal mixing for leptons, zeroth order parameters in SM 

  Tripartite space for quarks naturally has color dual to space/electroweak: 
  explains why color decoupled from electroweak interactions (no lepto-quarks) 
  color invisible in 3D: local gauge invariance! No asymptotic quarks or gluons! 
  global color remains visible in 3D via color factors such as N vs 1/N, f x D 
(distribution x fragmentation) 
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Let’s continue to look for new ways out 
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