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<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

the arcs define the moments of the measure
<latexit sha1_base64="2ya+8cf+E8qTI2vUmNpuE5MSGVc="></latexit>

an ⌘
Z 1

0
dµ(x)xn

<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith
yields an inequality on the arcs/moments :

<latexit sha1_base64="Psotc+IdalJ92JUA5KAv72k8fwY="></latexit>

f(s0) = 1�
⇣ s

s0

⌘2k

<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0



More
bounds :

<latexit sha1_base64="s4cv20EsQCm1irHqzzpMlPMpcrI="></latexit>Z +1

s⇤+

ImA(s0)

2⇡i(s0 � s)2n+3
f(s0)

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

<latexit sha1_base64="L/NNt9+XDgRwT0mzKbuoG5ZtdSA="></latexit>

dµ(x) ⌘ dx

⇡
ImA

✓
sp
x

◆

<latexit sha1_base64="b8gWOcj7nXe+MhGVdg/qgqN0+Ek="></latexit>

x ⌘ s2

s02

<latexit sha1_base64="DoVNgwWihcYnIlZvf+OAxsomR+M="></latexit>Z 1

0
dµ(x)xn(1� xk)

Positive

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

the arcs define the moments of the measure
<latexit sha1_base64="2ya+8cf+E8qTI2vUmNpuE5MSGVc="></latexit>

an ⌘
Z 1

0
dµ(x)xn

<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith
yields an inequality on the arcs/moments :

Largest set of inequalities on the moments

<latexit sha1_base64="Psotc+IdalJ92JUA5KAv72k8fwY="></latexit>

f(s0) = 1�
⇣ s

s0

⌘2k

<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

<latexit sha1_base64="DoVNgwWihcYnIlZvf+OAxsomR+M="></latexit>Z 1

0
dµ(x)xn(1� xk)

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

What about the projection on low-energy arcs?



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

<latexit sha1_base64="4iqAdfcgMBqmtoN4D51PPZlGge4="></latexit>Z 1

0
dµ(x)p(x)

What about the projection on low-energy arcs?



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

<latexit sha1_base64="4iqAdfcgMBqmtoN4D51PPZlGge4="></latexit>Z 1

0
dµ(x)p(x)

<latexit sha1_base64="EWWXwzeL2EObvVJMlnJNauNorXE="></latexit>

p(x) = q21(x) + xq22(x) + (1� x)q23(x) + +x(1� x)q24(x)

What about the projection on low-energy arcs?



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

<latexit sha1_base64="4iqAdfcgMBqmtoN4D51PPZlGge4="></latexit>Z 1

0
dµ(x)p(x)

<latexit sha1_base64="EWWXwzeL2EObvVJMlnJNauNorXE="></latexit>

p(x) = q21(x) + xq22(x) + (1� x)q23(x) + +x(1� x)q24(x)
<latexit sha1_base64="ftEpI0iM35HVlc4Otp0EdQ2gGks="></latexit>

qk(x) =
X

j

↵kjx
j

<latexit sha1_base64="N0RCUsF4FN0xcV2JtDFt+wMf218="></latexit>Z 1

0
dµ(x)q1(x)

2 ⇠ s2(i+j)↵1iai+j↵1j

What about the projection on low-energy arcs?



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

<latexit sha1_base64="4iqAdfcgMBqmtoN4D51PPZlGge4="></latexit>Z 1

0
dµ(x)p(x)

<latexit sha1_base64="EWWXwzeL2EObvVJMlnJNauNorXE="></latexit>

p(x) = q21(x) + xq22(x) + (1� x)q23(x) + +x(1� x)q24(x)
<latexit sha1_base64="ftEpI0iM35HVlc4Otp0EdQ2gGks="></latexit>

qk(x) =
X

j

↵kjx
j

<latexit sha1_base64="N0RCUsF4FN0xcV2JtDFt+wMf218="></latexit>Z 1

0
dµ(x)q1(x)

2 ⇠ s2(i+j)↵1iai+j↵1j

What about the projection on low-energy arcs?

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]
<latexit sha1_base64="ZB8f6VsZ6b2hRV6n150sZtMeAy0="></latexit>

(�1)k�kan > 0
<latexit sha1_base64="eeFyktn4UYJSG04OzbBbwSnswyQ="></latexit>

�an ⌘ s2an�1 � anwith

What about the projection on low-energy arcs?
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0
<latexit sha1_base64="fE4XqCkp9ar/B1xKbyL3WUEw9o8="></latexit>

> 0

<latexit sha1_base64="4iqAdfcgMBqmtoN4D51PPZlGge4="></latexit>Z 1

0
dµ(x)p(x)

<latexit sha1_base64="EWWXwzeL2EObvVJMlnJNauNorXE="></latexit>

p(x) = q21(x) + xq22(x) + (1� x)q23(x) + +x(1� x)q24(x)
<latexit sha1_base64="ftEpI0iM35HVlc4Otp0EdQ2gGks="></latexit>

qk(x) =
X

j

↵kjx
j

<latexit sha1_base64="N0RCUsF4FN0xcV2JtDFt+wMf218="></latexit>Z 1

0
dµ(x)q1(x)

2 ⇠ s2(i+j)↵1iai+j↵1j

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

Non-linear, s-dependent bounds (more and more 
stringent when s grows)

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

At tree-level 
<latexit sha1_base64="AJ45ZllEfXq7OBPjOQAcOvUlabE="></latexit>

an(s) ⌘
1

⇡i

Z

C(s)
ds0

A(s0)

s02n+3

<latexit sha1_base64="hbsZ6Simu1SP/vtAOBNA15ImtcY="></latexit>

A(s) = c0 + c2s
2 + c4s

4...

<latexit sha1_base64="vzF+AcoAtV1OeqUalijLqVSwQv8="></latexit>

=) an = c2n+2

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

At tree-level 
<latexit sha1_base64="AJ45ZllEfXq7OBPjOQAcOvUlabE="></latexit>

an(s) ⌘
1

⇡i

Z

C(s)
ds0

A(s0)

s02n+3

<latexit sha1_base64="hbsZ6Simu1SP/vtAOBNA15ImtcY="></latexit>

A(s) = c0 + c2s
2 + c4s

4...

<latexit sha1_base64="vzF+AcoAtV1OeqUalijLqVSwQv8="></latexit>

=) an = c2n+2

s-independent 
bounds

s-dependent bounds :
upper bounds on the cutoff  
 
bounds on « soft » theories 

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="QuUYBkCwIlUmpkmT3xrANjWVHVU="></latexit>

s2max <
c4
c6

Ex :
<latexit sha1_base64="Njy3SyAnWwfhg3p3BcYsD76Ub3k="></latexit>

c2 > s2c4Ex :



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

Tree-level UV completion

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="eU6DCaxoauCmggELnXU8yOtDBa8="></latexit>

ImA(s) =
⇡

2

PX

i=1

g2kM
2
k�(s�M2

k )
<latexit sha1_base64="GIOj7P4UNIvHZtrMCSIho0eGv24="></latexit>

=)
<latexit sha1_base64="8fmGomNGJ2lJgnVJY2JPUywfyKU="></latexit>

dµ(x)
<latexit sha1_base64="b8jTI6eMOHSnS7w9l3mWiofmZtc="></latexit>

x =
s

M2
k

          is a sum  
 

of deltas at



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

Tree-level UV completion

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="eU6DCaxoauCmggELnXU8yOtDBa8="></latexit>

ImA(s) =
⇡

2

PX

i=1

g2kM
2
k�(s�M2

k )
<latexit sha1_base64="GIOj7P4UNIvHZtrMCSIho0eGv24="></latexit>

=)
<latexit sha1_base64="8fmGomNGJ2lJgnVJY2JPUywfyKU="></latexit>

dµ(x)
<latexit sha1_base64="b8jTI6eMOHSnS7w9l3mWiofmZtc="></latexit>

x =
s

M2
k

          is a sum  
 

of deltas at

<latexit sha1_base64="xu6dnac7nrXeWrXnDv0M7u2DVBQ="></latexit>

det(H0
2P ) = 0

<latexit sha1_base64="1ckkmzXHJsXWGIFtF3uVXshTS34="></latexit>

det(H0
2P�2 � s

2
H

1
2P�1) = 0

<latexit sha1_base64="ED5O+1BnVSL7AZFpwbUFU/jZ8yI="></latexit>

an =
X g2k

M4n+4
k

With enough arcs, one reconstructs the full UV theory :

- number of particles from

- spectrum from

- couplings from



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

Loops in the EFT
<latexit sha1_base64="AJ45ZllEfXq7OBPjOQAcOvUlabE=">AAADFHicjVHNTtwwGBwCbSn0Z4Ejl4gVWlClVUKL4MjPhRsgsYBE6MrxeqlFNkltBwlFeQ3epLfeEFeuqOLaSvAWfPYGiRZVraMk4/lmxv7sOE+kNkHwY8QbHXvx8tX464nJN2/fvW9MTe/rrFBcdHiWZOowZlokMhUdI00iDnMl2CBOxEF8umnrB2dCaZmle+Y8F8cDdpLKvuTMENVtbLNuuqAXI/G1kGd+1FeMl2FVRrn0ZR XJ1HTLMuIs8TcrklU93RpqhuQ6ka3FqtStz+VS+uFjVXUbzaAduOE/B2ENmqjHTta4QYQeMnAUGEAghSGcgEHTc4QQAXLijlESpwhJVxeoMEHeglSCFIzYU/qe0OyoZlOa20zt3JxWSehV5PQxT56MdIqwXc139cIlW/Zv2aXLtHs7p39cZw2INfhC7L98j8r/9dleDPpYdT1I6il3jO2O1ymFOxW7c/9JV4YScuIs7lFdEebO+XjOvvNo17s9W+bqd05pWTvntbbAvd0lXXD453U+B/tL7XC5Hex+aq5t1Fc9jlnMYYHucwVr2MIOOpT9Dbf4iV/ehffdu/SuhlJvpPbM4LfhXT8AOKOvAg==</latexit>

an(s) ⌘
1

⇡i

Z

C(s)
ds0

A(s0)

s02n+3

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="5VrP1raYYYYKekN/2aJ/1dXJrHQ="></latexit>

A(s)



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

Loops in the EFT
<latexit sha1_base64="AJ45ZllEfXq7OBPjOQAcOvUlabE=">AAADFHicjVHNTtwwGBwCbSn0Z4Ejl4gVWlClVUKL4MjPhRsgsYBE6MrxeqlFNkltBwlFeQ3epLfeEFeuqOLaSvAWfPYGiRZVraMk4/lmxv7sOE+kNkHwY8QbHXvx8tX464nJN2/fvW9MTe/rrFBcdHiWZOowZlokMhUdI00iDnMl2CBOxEF8umnrB2dCaZmle+Y8F8cDdpLKvuTMENVtbLNuuqAXI/G1kGd+1FeMl2FVRrn0ZR XJ1HTLMuIs8TcrklU93RpqhuQ6ka3FqtStz+VS+uFjVXUbzaAduOE/B2ENmqjHTta4QYQeMnAUGEAghSGcgEHTc4QQAXLijlESpwhJVxeoMEHeglSCFIzYU/qe0OyoZlOa20zt3JxWSehV5PQxT56MdIqwXc139cIlW/Zv2aXLtHs7p39cZw2INfhC7L98j8r/9dleDPpYdT1I6il3jO2O1ymFOxW7c/9JV4YScuIs7lFdEebO+XjOvvNo17s9W+bqd05pWTvntbbAvd0lXXD453U+B/tL7XC5Hex+aq5t1Fc9jlnMYYHucwVr2MIOOpT9Dbf4iV/ehffdu/SuhlJvpPbM4LfhXT8AOKOvAg==</latexit>

an(s) ⌘
1

⇡i

Z

C(s)
ds0

A(s0)

s02n+3

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="5VrP1raYYYYKekN/2aJ/1dXJrHQ="></latexit>

A(s)



[2011.00037(+ 2011.02400+Arkani-Hamed/Huang (20XX?))]

Loops in the EFT
<latexit sha1_base64="AJ45ZllEfXq7OBPjOQAcOvUlabE=">AAADFHicjVHNTtwwGBwCbSn0Z4Ejl4gVWlClVUKL4MjPhRsgsYBE6MrxeqlFNkltBwlFeQ3epLfeEFeuqOLaSvAWfPYGiRZVraMk4/lmxv7sOE+kNkHwY8QbHXvx8tX464nJN2/fvW9MTe/rrFBcdHiWZOowZlokMhUdI00iDnMl2CBOxEF8umnrB2dCaZmle+Y8F8cDdpLKvuTMENVtbLNuuqAXI/G1kGd+1FeMl2FVRrn0ZR XJ1HTLMuIs8TcrklU93RpqhuQ6ka3FqtStz+VS+uFjVXUbzaAduOE/B2ENmqjHTta4QYQeMnAUGEAghSGcgEHTc4QQAXLijlESpwhJVxeoMEHeglSCFIzYU/qe0OyoZlOa20zt3JxWSehV5PQxT56MdIqwXc139cIlW/Zv2aXLtHs7p39cZw2INfhC7L98j8r/9dleDPpYdT1I6il3jO2O1ymFOxW7c/9JV4YScuIs7lFdEebO+XjOvvNo17s9W+bqd05pWTvntbbAvd0lXXD453U+B/tL7XC5Hex+aq5t1Fc9jlnMYYHucwVr2MIOOpT9Dbf4iV/ehffdu/SuhlJvpPbM4LfhXT8AOKOvAg==</latexit>

an(s) ⌘
1

⇡i

Z

C(s)
ds0

A(s0)

s02n+3

<latexit sha1_base64="Z/pcrxWX4Xvf/WOMbSY/o7aB97A="></latexit>

(H l
N )ij = ai+j+l

i, j  b(N � l)/2c

<latexit sha1_base64="zVW8CjIBY+hX3Qz9J/06jdpy8gs="></latexit>

H
0
N � 0 , H

1
N � 0

H
0
N�1 � s

2
H

1
N � 0 , H

1
N�1 � s

2
H

2
N � 0

<latexit sha1_base64="5VrP1raYYYYKekN/2aJ/1dXJrHQ="></latexit>

A(s)

New s-dependence
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Strong corrections from soft theories ?
Still forbidden



TAKE AWAY

New quantities at finite s : arcs

Most general bounds on arcs from the theory of moments : 
s-dependence, non-linearity

At tree-level : bounds on the Wilson coefficients and on the 
EFT cutoff. UV info for weakly-coupled UV theories

At loop-level : quantum effects enter and sometimes dominate 
the bounds, the naive ones on Wilson coefficients can be violated. 
All bounds are s-dependent, they still rule out soft theories.
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