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P9 = ��4 · (k3 + k1 � k2)�m
q
�2
4

<latexit sha1_base64="5Y5/j/d8LsWwBM/Wz8Y1dm6BLoo="></latexit>

z12 =
�2
4(�1 · �2)

2(�1 · �4)(�2 · �4)

<latexit sha1_base64="aQjY/0VrK0f9IJWuTtIVWfuE3DA="></latexit>

z13 =
�2
4(�1 · �3)

2(�1 · �4)(�3 · �4)

<latexit sha1_base64="684gcX6tMupzNBDp6puGyNK4BcQ="></latexit>

z23 =
�2
4(�2 · �3)

2(�2 · �4)(�3 · �4)

<latexit sha1_base64="c56lNiqp4cjkYI1jEEkz8BH4Plo="></latexit>

@

@zij

�!
I = Aij

�!
I

<latexit sha1_base64="KFPRL90K+3HWHAdPOqkculAg+/g="></latexit>

19⇥ 19
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Solving the DEs
<latexit sha1_base64="sYhCKZFZXjh50A6aq6NfPT7NUfI="></latexit>

d
�!
I 0 = ✏

X

i

d logwiCi
�!
I 0

<latexit sha1_base64="d75wOmVliefyijz3gEguSFfiO5A="></latexit>

z12 =
� (�z̄ + �+ z)

(z � 1) (z̄ � 1)

<latexit sha1_base64="iqBSiyDigfTFpQKThDyr2ZaCPqc="></latexit>

z13 =
� (�z̄ + �+ z)

(z � 1)z (z̄ � 1) z̄

<latexit sha1_base64="MYS3sF5hdYFq1v83oH/lo83FLMM="></latexit>

z23 =
� (�z̄ + �+ z)

zz̄

<latexit sha1_base64="PoDwqYxZ/u2fkORxlVP5pnEjRd8="></latexit>

{�, z̄ � �� z,�+ z, z̄ � �,��� z + 1,�z̄ + �+ 1, z (�z̄) + �+ z,�zz̄ + z̄ � �, z̄ � 2�� z, 1� z, 1� z̄, z, z̄}
<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1

<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1 <latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1

<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1

<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1

<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4
<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2 <latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3
<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1

<latexit sha1_base64="pDeiWZiUJotxP5ZDQmdbqJADw38="></latexit>

4

<latexit sha1_base64="2lgZEkUBb/V/asH89iHgu6fVhAg="></latexit>

1
<latexit sha1_base64="+6JfvXcWXujeq2zuAaxGfvPn2Tk="></latexit>

2

<latexit sha1_base64="qmLXxGLF7e6K+5YYDojvFrPOZ2w="></latexit>

3

<latexit sha1_base64="BmH0uEiiTLMEK0QVxa+aiRRkbpc="></latexit>

{wi} = {z12, 1� z12, z13, 1� z13, z23, 1� z23,⇤(z12, z13, z23),⇤(z12, z13, z23) + 4z12z13z23}

<latexit sha1_base64="y6UnjKRxIPe6/AhdQDOvePkSm7A="></latexit>

⇤(z12, z13, z23) = z212 + z213 + z223 � 2z12z13 � 2z12z23 � 2z13z23

11
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Next steps
<latexit sha1_base64="qbvcuep7cBYDhpfJaO+OwO7hGTM="></latexit>D
�(m)

�4
��3��2��1 · · ·

E ����
�3
3=�3

2=�3
1=O(�2)

=
D
�(m)

�4
��3��2��1 · · ·

E
+ · · ·

<latexit sha1_base64="ZIyCg6IYm3FkRJ92vN+NE0cyxyw="></latexit>

Triple collinear

<latexit sha1_base64="Laje4uTX1BnSzkkcl5sYmyujDkA="></latexit>

Double collinear

<latexit sha1_base64="s7flPIvo9EEKbh0uxhB/fdaDyIA="></latexit>

Single collinear

<latexit sha1_base64="2GFosyHu2Kr4kg+HaDYsf/K1p08="></latexit>

Hard

<latexit sha1_base64="s9I/9A+/6uApyh1BvfJIoRVE8OA="></latexit>

Symbol letters

<latexit sha1_base64="yqwCdGKQljqoYlK2Lt4Id5pnGno="></latexit>

UT basis element

<latexit sha1_base64="8vMvoEtCNul5yo8zEGpWulk+ww0="></latexit>

Variables

<latexit sha1_base64="BOfCdU8lAFTnGfU03vjROfsIHJE="></latexit>

Region by region

<latexit sha1_base64="F5X+LZniTe6yLqI9gvlJQKGi/30="></latexit>

Bootstrapping method

<latexit sha1_base64="yVan3sct6lwa7T00CgDoyhNWGaE="></latexit>

56 regions<latexit sha1_base64="DipVt4zBeIlmIi/BdFdZnrtw/UE="></latexit>· · ·



Summary

<latexit sha1_base64="PdyPXCOPIxSCNlKG25GQ/YUtRv0="></latexit>D
�(m)

�I
��J��K · · ·

E

<latexit sha1_base64="V9HdB/+gCbqbSN2zJwIE983uZVg="></latexit>D
�(m)

�I
��J��K · · ·

E ����
�2
K!0

<latexit sha1_base64="kutO4yeu/dhjfH/zc9ucH5Fy3/A="></latexit>

Z({�IJ}, µ2, ✏)

<latexit sha1_base64="jtOh1N3rswVIka8fxDO+ZRUR7Ks="></latexit>

dZ

d logµ2
= �Z�

<latexit sha1_base64="ZpjqDFuDab9HN0NFoA1Tdup2rIg="></latexit>

Z({�IJ}, µ2, ✏)

����
�2
K!0

<latexit sha1_base64="ZpjqDFuDab9HN0NFoA1Tdup2rIg="></latexit>

Z({�IJ}, µ2, ✏)

����
�2
K!0

IR Collinear Modes

UV Collinear Modes

Multiplicative RenormalizabilityViolate

<latexit sha1_base64="T/wlilFd2Nj4WhghctRucSku7ik="></latexit>D
�(m)

�I
��J��k · · ·

E

<latexit sha1_base64="5/Q62C3kCmwGN6q9WMZEOAF3Di8="></latexit>�cusp

<latexit sha1_base64="ECnmlTDWLS4iK7/Cg1GZOQ2W0z8="></latexit>

log(µ2)

<latexit sha1_base64="hUA33xZB9u4sNJscxnYFvCNstfQ="></latexit>

rescaling invariance

<latexit sha1_base64="KI3+qV9T8NOW3xV0QnmSSpQ2YRU="></latexit>

fully connected diagrams

<latexit sha1_base64="gSqsjmhMffAq6RcY/ULENDhSWVA="></latexit>

strictly light-like
<latexit sha1_base64="uEWvgiGs+mh6qfTvVNcKc6RAr+Y="></latexit>

time-like

<latexit sha1_base64="a/Yk17hKED4RifeR056Y1OoUdSA="></latexit>

asymptotic expansion

<latexit sha1_base64="fps68nFL6OPi7fkh3gDarpNhM44="></latexit>

��K ! ��k

<latexit sha1_base64="qbvcuep7cBYDhpfJaO+OwO7hGTM="></latexit>D
�(m)

�4
��3��2��1 · · ·

E ����
�3
3=�3

2=�3
1=O(�2)

=
D
�(m)

�4
��3��2��1 · · ·

E
+ · · ·<latexit sha1_base64="7LB8sH2W2cmj7m9LBLDiuX6Cryk="></latexit>

at three loops

<latexit sha1_base64="m2ypOaR9JMt88lXEapUbal5ZwRk="></latexit>

future plan
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Thank you!


