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Systematic uncertainties from HT and off-shell corrections

HTvsOS In preparation (see DIS2024 talk)



End-of-Year 
Seminar

Bias in the approach identified

in preparation

HTvsOffshell

…and solved!
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Extraction of neutron  structure functionF2

DIS on deuteron target

CJ global data set:

high-  and low-x Q2
 1000+ data points

 > 3 Ge ,  > 1.69 GeW2 V2 Q2 V2

Full treatment of nuclear corrections
Binding effects, Fermi motion, off-shell 
corrections, Higher Twist (HT), Target Mass 
Corrections (TMC)

F2,D(xD, Q2) =

Z yDmax

yDmin

dyDdp2T fN/D(yD, p2T ; �)F2,N

✓
xD

yD
, Q2, p2

◆

<latexit sha1_base64="EeKwHZQNpyuDnP88ZIxMx+rUrPU="></latexit>

Smearing function Structure function of a bound, 
off-shell nucleon 
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Polynomial off-shell function

KP-like model
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Polynomial off-shell function

KP-like model

+ valence sum rule

Release the assumption of the valence sum rule

⇒ and  fittedC, x0 x1 x1 ≃ x0

CJ15 + Poly (n=2)
CJ15 + Poly (n=3)

Better agreement with the data 
w/o imposing nodes a priori 

to the off-shell function

Kulagin and Petti, NPA 765 (2006)
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Polynomial off-shell function

KP-like model

+ valence sum rule

Release the assumption of the valence sum rule

⇒ and  fittedC, x0 x1 x1 ≃ x0

CJ15 + Poly (n=2)
CJ15 + Poly (n=3) Constrain power of CJ15 

dataset only up to x = 0.6

Better agreement with the data 
w/o imposing nodes a priori 

to the off-shell function

Kulagin and Petti, NPA 765 (2006)
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Higher-Twist function

Higher Twist correction
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Higher-Twist function

Higher Twist correction

Multiplicative

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2
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Additive

F2 = FLT
2 (x,Q2) +

H(x)

Q2

<latexit sha1_base64="CN9bQw2MK4isGzoidPVJro/rnrQ="></latexit>



8

Higher-Twist function

Higher Twist correction

Multiplicative

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2

◆

<latexit sha1_base64="uXAPM/NQCem7IK0kwKzOtJf4k0I="></latexit>

Additive

F2 = FLT
2 (x,Q2) +

H(x)

Q2

<latexit sha1_base64="CN9bQw2MK4isGzoidPVJro/rnrQ="></latexit>

H(x) = a
(0)
ht x

a(1)
ht (1� x)a

(2)
ht (1 + a

(3)
ht x)

<latexit sha1_base64="VtyA+EBZ+DNDvkgnsv/dO90vgl0="></latexit>

C(x) = a(0)ht x
a(1)
ht (1 + a(2)ht x)

<latexit sha1_base64="kD45xbuvCsZSBswC35x4vh9mxVg="></latexit>



8

Higher-Twist function

Higher Twist correction

Multiplicative

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2

◆

<latexit sha1_base64="uXAPM/NQCem7IK0kwKzOtJf4k0I="></latexit>

Additive

F2 = FLT
2 (x,Q2) +

H(x)

Q2

<latexit sha1_base64="CN9bQw2MK4isGzoidPVJro/rnrQ="></latexit>

H(x) = a
(0)
ht x

a(1)
ht (1� x)a

(2)
ht (1 + a

(3)
ht x)

<latexit sha1_base64="VtyA+EBZ+DNDvkgnsv/dO90vgl0="></latexit>

C(x) = a(0)ht x
a(1)
ht (1 + a(2)ht x)

<latexit sha1_base64="kD45xbuvCsZSBswC35x4vh9mxVg="></latexit>

= FLT
2 (x,Q2) + FLT

2 (x,Q2)
C(x)

Q2

<latexit sha1_base64="UsW4tRCvc7rQzfmGN5E8k3kY/cg=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyUyp1IxQL4sJFC71BOy2ZNNOGZi4kGWkZ5lHc+CpuXCiiO30a08tCW38I/HznHE7ObweMCmkYX1pibX1jcyu5ndrZ3ds/0A+PGsIPOSZ17DOft2wkCKMeqUsqGWkFnCDXZqRpj8rTevOBcEF9ryYnAbFcNPCoQzGSCvX04jW87eW70X0thpnxRbWbz8JzuMo6Dkc4KmfG2ThSIO7paSNnzARXjbkwabBQpad/dvo+Dl3iScyQEG3TCKQVIS4pZiROdUJBAoRHaEDaynrIJcKKZgfG8EyRPnR8rp4n4Yz+noiQK8TEtVWni+RQLNem8L9aO5TOlRVRLwgl8fB8kRMyKH04TQv2KSdYsokyCHOq/grxEKkopMo0pUIwl09eNY18zizkLquFdOlmEUcSnIBTkAEmKIISuAMVUAcYPIJn8AretCftRXvXPuatCW0xcwz+SPv+AfzLnzw=</latexit>

= FLT
2 (x,Q2) +

H̃(x,Q2)

Q2

<latexit sha1_base64="7tBGGl9c+Gl4DY+ccXjG13pYtHU="></latexit>

they are related

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2

◆

<latexit sha1_base64="uXAPM/NQCem7IK0kwKzOtJf4k0I=">AAACNnicbVDLSgMxFM3UV6 2vqks3wSK0KGWmVHQjFAviQqGFvqDTlkyamYZmHiQZaRnmq9z4He66caGIWz/B9CFo9UDIybnnknuPFTAqpK5PtMTK6tr6RnIztbW9s7uX3j9oCD/kmNSxz3zespAgjHqkLqlkpBVwglyLkaY1LE/rzQfCBfW9mhwHpOMix6M2xUgqqZe+v+kVsqOzareQg1dQPbrRXS2G35JpUceBWQOeQtPmCEem5bO+GLvqispxdpSLI2WM575cL53R8/oM8C8xFiQDFqj00s9m38ehSzyJGRKibeiB7ESIS4oZiVNmKEiA8BA5pK2oh1wiOtFs7RieKKUPbZ+r40k4U392RMgV01GV00VyIJZrU/G/WjuU9mUnol4QSuLh+Ud2yKD04TRD2KecYMnGiiDMqZoV4gFS8UiVdEqFYCyv/Jc0CnmjmD+vFjOl60UcSXAEjkEWGOAClMAtqIA6wOARTMAreNOetBftXfuYWxPaoucQ/IL2+QVKuKg5</latexit>



8

Higher-Twist function

Higher Twist correction

Multiplicative

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2

◆

<latexit sha1_base64="uXAPM/NQCem7IK0kwKzOtJf4k0I="></latexit>

Additive

F2 = FLT
2 (x,Q2) +

H(x)

Q2

<latexit sha1_base64="CN9bQw2MK4isGzoidPVJro/rnrQ="></latexit>

H(x) = a
(0)
ht x

a(1)
ht (1� x)a

(2)
ht (1 + a

(3)
ht x)

<latexit sha1_base64="VtyA+EBZ+DNDvkgnsv/dO90vgl0="></latexit>

C(x) = a(0)ht x
a(1)
ht (1 + a(2)ht x)

<latexit sha1_base64="kD45xbuvCsZSBswC35x4vh9mxVg="></latexit>

= FLT
2 (x,Q2) + FLT

2 (x,Q2)
C(x)

Q2

<latexit sha1_base64="UsW4tRCvc7rQzfmGN5E8k3kY/cg=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyUyp1IxQL4sJFC71BOy2ZNNOGZi4kGWkZ5lHc+CpuXCiiO30a08tCW38I/HznHE7ObweMCmkYX1pibX1jcyu5ndrZ3ds/0A+PGsIPOSZ17DOft2wkCKMeqUsqGWkFnCDXZqRpj8rTevOBcEF9ryYnAbFcNPCoQzGSCvX04jW87eW70X0thpnxRbWbz8JzuMo6Dkc4KmfG2ThSIO7paSNnzARXjbkwabBQpad/dvo+Dl3iScyQEG3TCKQVIS4pZiROdUJBAoRHaEDaynrIJcKKZgfG8EyRPnR8rp4n4Yz+noiQK8TEtVWni+RQLNem8L9aO5TOlRVRLwgl8fB8kRMyKH04TQv2KSdYsokyCHOq/grxEKkopMo0pUIwl09eNY18zizkLquFdOlmEUcSnIBTkAEmKIISuAMVUAcYPIJn8AretCftRXvXPuatCW0xcwz+SPv+AfzLnzw=</latexit>

= FLT
2 (x,Q2) +

H̃(x,Q2)

Q2

<latexit sha1_base64="7tBGGl9c+Gl4DY+ccXjG13pYtHU="></latexit>

they are related

F2(x,Q
2) = FLT

2 (x,Q2)

✓
1 +

C(x)

Q2

◆

<latexit sha1_base64="uXAPM/NQCem7IK0kwKzOtJf4k0I=">AAACNnicbVDLSgMxFM3UV6 2vqks3wSK0KGWmVHQjFAviQqGFvqDTlkyamYZmHiQZaRnmq9z4He66caGIWz/B9CFo9UDIybnnknuPFTAqpK5PtMTK6tr6RnIztbW9s7uX3j9oCD/kmNSxz3zespAgjHqkLqlkpBVwglyLkaY1LE/rzQfCBfW9mhwHpOMix6M2xUgqqZe+v+kVsqOzareQg1dQPbrRXS2G35JpUceBWQOeQtPmCEem5bO+GLvqispxdpSLI2WM575cL53R8/oM8C8xFiQDFqj00s9m38ehSzyJGRKibeiB7ESIS4oZiVNmKEiA8BA5pK2oh1wiOtFs7RieKKUPbZ+r40k4U392RMgV01GV00VyIJZrU/G/WjuU9mUnol4QSuLh+Ud2yKD04TRD2KecYMnGiiDMqZoV4gFS8UiVdEqFYCyv/Jc0CnmjmD+vFjOl60UcSXAEjkEWGOAClMAtqIA6wOARTMAreNOetBftXfuYWxPaoucQ/IL2+QVKuKg5</latexit>

CJ fits
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

F2,n

F2,p
=

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

F2,n

F2,p
=

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT
Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

(4d+ u)(1 + C/Q2)

(4u+ d)(1 + C/Q2)
' 1

4

<latexit sha1_base64="nOW65NOPxT1hKbdDh8N5gkocv3U="></latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

F2,n

F2,p
=

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT
Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

(4d+ u)(1 + C/Q2)

(4u+ d)(1 + C/Q2)
' 1

4

<latexit sha1_base64="nOW65NOPxT1hKbdDh8N5gkocv3U="></latexit>

Add HT
Hp(x) = Hn(x) = H(x)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

4d+ u+H/Q
2

4u+ d+H/Q2
' u+H/Q

2

4u+H/Q2

<latexit sha1_base64="Fkdg/THzU54i4R10vlmIUEaEK7s=">AAACOnicbVDLSsNAFJ3UV62vqEs3g0UQhJqUiC6LbrpswT6giWUymbRDJw9nJkIJ/S43foU7F25cKOLWD3DSRqitBy6ce+49zNzjxowKaRgvWmFldW19o7hZ2tre2d3T9w/aIko4Ji0csYh3XSQIoyFpSSoZ6cacoMBlpOOObrJ554FwQaPwVo5j4gRoEFKfYiSV1Nebts8RTi0PnsFEVR2ew+ZddZJaWefNKdAWNCD3cGZY3v3t+nrZqBhTwGVi5qQMcjT6+rPtRTgJSCgxQ0L0TCOWToq4pJiRSclOBIkRHqEB6SkaooAIJ52ePoEnSvGgH3FVoYRTdd6RokCIceCqzQDJoVicZeJ/s14i/SsnpWGcSBLi2UN+wqCMYJYj9CgnWLKxIghzqv4K8RCpaKRKu6RCMBdPXibtasW0KhdNq1y7zuMogiNwDE6BCS5BDdRBA7QABo/gFbyDD+1Je9M+ta/ZakHLPYfgD7TvHzZ6poI=</latexit>



9

Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

F2,n

F2,p
=

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

expansion in 
H

uQ2

Mult HT
Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

(4d+ u)(1 + C/Q2)

(4u+ d)(1 + C/Q2)
' 1

4

<latexit sha1_base64="nOW65NOPxT1hKbdDh8N5gkocv3U="></latexit>

Add HT
Hp(x) = Hn(x) = H(x)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

4d+ u+H/Q
2

4u+ d+H/Q2
' u+H/Q

2

4u+H/Q2

<latexit sha1_base64="Fkdg/THzU54i4R10vlmIUEaEK7s=">AAACOnicbVDLSsNAFJ3UV62vqEs3g0UQhJqUiC6LbrpswT6giWUymbRDJw9nJkIJ/S43foU7F25cKOLWD3DSRqitBy6ce+49zNzjxowKaRgvWmFldW19o7hZ2tre2d3T9w/aIko4Ji0csYh3XSQIoyFpSSoZ6cacoMBlpOOObrJ554FwQaPwVo5j4gRoEFKfYiSV1Nebts8RTi0PnsFEVR2ew+ZddZJaWefNKdAWNCD3cGZY3v3t+nrZqBhTwGVi5qQMcjT6+rPtRTgJSCgxQ0L0TCOWToq4pJiRSclOBIkRHqEB6SkaooAIJ52ePoEnSvGgH3FVoYRTdd6RokCIceCqzQDJoVicZeJ/s14i/SsnpWGcSBLi2UN+wqCMYJYj9CgnWLKxIghzqv4K8RCpaKRKu6RCMBdPXibtasW0KhdNq1y7zuMogiNwDE6BCS5BDdRBA7QABo/gFbyDD+1Je9M+ta/ZakHLPYfgD7TvHzZ6poI=</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

F2,n

F2,p
=

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

expansion in 
H

uQ2

Mult HT
Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

(4d+ u)(1 + C/Q2)

(4u+ d)(1 + C/Q2)
' 1

4

<latexit sha1_base64="nOW65NOPxT1hKbdDh8N5gkocv3U="></latexit>

Add HT
Hp(x) = Hn(x) = H(x)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

4d+ u+H/Q
2

4u+ d+H/Q2
' u+H/Q

2

4u+H/Q2

<latexit sha1_base64="Fkdg/THzU54i4R10vlmIUEaEK7s=">AAACOnicbVDLSsNAFJ3UV62vqEs3g0UQhJqUiC6LbrpswT6giWUymbRDJw9nJkIJ/S43foU7F25cKOLWD3DSRqitBy6ce+49zNzjxowKaRgvWmFldW19o7hZ2tre2d3T9w/aIko4Ji0csYh3XSQIoyFpSSoZ6cacoMBlpOOObrJ554FwQaPwVo5j4gRoEFKfYiSV1Nebts8RTi0PnsFEVR2ew+ZddZJaWefNKdAWNCD3cGZY3v3t+nrZqBhTwGVi5qQMcjT6+rPtRTgJSCgxQ0L0TCOWToq4pJiRSclOBIkRHqEB6SkaooAIJ52ePoEnSvGgH3FVoYRTdd6RokCIceCqzQDJoVicZeJ/s14i/SsnpWGcSBLi2UN+wqCMYJYj9CgnWLKxIghzqv4K8RCpaKRKu6RCMBdPXibtasW0KhdNq1y7zuMogiNwDE6BCS5BDdRBA7QABo/gFbyDD+1Je9M+ta/ZakHLPYfgD7TvHzZ6poI=</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>

Bias in n/p function



10

Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>

Hp
(x
) =

Hn
(x
) =

H
(x
)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>

Hp
(x
) =

Hn
(x
) =

H
(x
)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>

Hp(x) = 2Hn(x)

<latexit sha1_base64="9gQmX5KvnD7rBiJGWffppaeYq0o=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0Wom5C0De1GKLrpsoJ9QBvCZDpph04mYWZSLKF/4saFIm79E3f+jdOHoKIHLhzOuZd77wkSRqWy7Q8jt7G5tb2T3y3s7R8cHpnHJx0ZpwKTNo5ZLHoBkoRRTtqKKkZ6iSAoChjpBpObhd+dEiFpzO/ULCFehEachhQjpSXfNJt+Urq/vIJl2PS5Zr5ZtC3HtStuDdpW2alV6nVNKo5bdh3oWPYSRbBGyzffB8MYpxHhCjMkZd+xE+VlSCiKGZkXBqkkCcITNCJ9TTmKiPSy5eVzeKGVIQxjoYsruFS/T2QoknIWBbozQmosf3sL8S+vn6qw7mWUJ6kiHK8WhSmDKoaLGOCQCoIVm2mCsKD6VojHSCCsdFgFHcLXp/B/0ilbTtVyb6vFxvU6jjw4A+egBBxQAw3QBC3QBhhMwQN4As9GZjwaL8brqjVnrGdOwQ8Yb58NppID</latexit>

' 1

4
+

H

16uQ2

<latexit sha1_base64="CLARfH7F93IbhG1gMv+uGwJs+ZQ=">AAACEHicbVDLSgMxFM34rPU16tJNsIiCUGZKfSyLbrpswT6gU0smzbShSWZMMkIZ5hPc+CtuXCji1qU7/8a0nYW2Hrhwcs695N7jR4wq7Tjf1tLyyuraem4jv7m1vbNr7+03VRhLTBo4ZKFs+0gRRgVpaKoZaUeSIO4z0vJHNxO/9UCkoqG41eOIdDkaCBpQjLSRevaJpygn99ALJMKJmyblFJ5lr2qauBcwhvW7UtqzC07RmQIuEjcjBZCh1rO/vH6IY06Exgwp1XGdSHcTJDXFjKR5L1YkQniEBqRjqECcqG4yPSiFx0bpwyCUpoSGU/X3RIK4UmPum06O9FDNexPxP68T6+Cqm1ARxZoIPPsoiBnUIZykA/tUEqzZ2BCEJTW7QjxEJgxtMsybENz5kxdJs1R0y8XzerlQuc7iyIFDcAROgQsuQQVUQQ00AAaP4Bm8gjfryXqx3q2PWeuSlc0cgD+wPn8AsCebuQ==</latexit>
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>

Hp
(x
) =

Hn
(x
) =

H
(x
)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>

Hp(x) = 2Hn(x)

<latexit sha1_base64="9gQmX5KvnD7rBiJGWffppaeYq0o=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0Wom5C0De1GKLrpsoJ9QBvCZDpph04mYWZSLKF/4saFIm79E3f+jdOHoKIHLhzOuZd77wkSRqWy7Q8jt7G5tb2T3y3s7R8cHpnHJx0ZpwKTNo5ZLHoBkoRRTtqKKkZ6iSAoChjpBpObhd+dEiFpzO/ULCFehEachhQjpSXfNJt+Urq/vIJl2PS5Zr5ZtC3HtStuDdpW2alV6nVNKo5bdh3oWPYSRbBGyzffB8MYpxHhCjMkZd+xE+VlSCiKGZkXBqkkCcITNCJ9TTmKiPSy5eVzeKGVIQxjoYsruFS/T2QoknIWBbozQmosf3sL8S+vn6qw7mWUJ6kiHK8WhSmDKoaLGOCQCoIVm2mCsKD6VojHSCCsdFgFHcLXp/B/0ilbTtVyb6vFxvU6jjw4A+egBBxQAw3QBC3QBhhMwQN4As9GZjwaL8brqjVnrGdOwQ8Yb58NppID</latexit>

' 1

4
+

H

16uQ2

<latexit sha1_base64="CLARfH7F93IbhG1gMv+uGwJs+ZQ=">AAACEHicbVDLSgMxFM34rPU16tJNsIiCUGZKfSyLbrpswT6gU0smzbShSWZMMkIZ5hPc+CtuXCji1qU7/8a0nYW2Hrhwcs695N7jR4wq7Tjf1tLyyuraem4jv7m1vbNr7+03VRhLTBo4ZKFs+0gRRgVpaKoZaUeSIO4z0vJHNxO/9UCkoqG41eOIdDkaCBpQjLSRevaJpygn99ALJMKJmyblFJ5lr2qauBcwhvW7UtqzC07RmQIuEjcjBZCh1rO/vH6IY06Exgwp1XGdSHcTJDXFjKR5L1YkQniEBqRjqECcqG4yPSiFx0bpwyCUpoSGU/X3RIK4UmPum06O9FDNexPxP68T6+Cqm1ARxZoIPPsoiBnUIZykA/tUEqzZ2BCEJTW7QjxEJgxtMsybENz5kxdJs1R0y8XzerlQuc7iyIFDcAROgQsuQQVUQQ00AAaP4Bm8gjfryXqx3q2PWeuSlc0cgD+wPn8AsCebuQ==</latexit>

structure function 
is smaller
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>

Hp
(x
) =

Hn
(x
) =

H
(x
)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>

Hp(x) = 2Hn(x)

<latexit sha1_base64="9gQmX5KvnD7rBiJGWffppaeYq0o=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0Wom5C0De1GKLrpsoJ9QBvCZDpph04mYWZSLKF/4saFIm79E3f+jdOHoKIHLhzOuZd77wkSRqWy7Q8jt7G5tb2T3y3s7R8cHpnHJx0ZpwKTNo5ZLHoBkoRRTtqKKkZ6iSAoChjpBpObhd+dEiFpzO/ULCFehEachhQjpSXfNJt+Urq/vIJl2PS5Zr5ZtC3HtStuDdpW2alV6nVNKo5bdh3oWPYSRbBGyzffB8MYpxHhCjMkZd+xE+VlSCiKGZkXBqkkCcITNCJ9TTmKiPSy5eVzeKGVIQxjoYsruFS/T2QoknIWBbozQmosf3sL8S+vn6qw7mWUJ6kiHK8WhSmDKoaLGOCQCoIVm2mCsKD6VojHSCCsdFgFHcLXp/B/0ilbTtVyb6vFxvU6jjw4A+egBBxQAw3QBC3QBhhMwQN4As9GZjwaL8brqjVnrGdOwQ8Yb58NppID</latexit>

' 1

4
+

H

16uQ2

<latexit sha1_base64="CLARfH7F93IbhG1gMv+uGwJs+ZQ=">AAACEHicbVDLSgMxFM34rPU16tJNsIiCUGZKfSyLbrpswT6gU0smzbShSWZMMkIZ5hPc+CtuXCji1qU7/8a0nYW2Hrhwcs695N7jR4wq7Tjf1tLyyuraem4jv7m1vbNr7+03VRhLTBo4ZKFs+0gRRgVpaKoZaUeSIO4z0vJHNxO/9UCkoqG41eOIdDkaCBpQjLSRevaJpygn99ALJMKJmyblFJ5lr2qauBcwhvW7UtqzC07RmQIuEjcjBZCh1rO/vH6IY06Exgwp1XGdSHcTJDXFjKR5L1YkQniEBqRjqECcqG4yPSiFx0bpwyCUpoSGU/X3RIK4UmPum06O9FDNexPxP68T6+Cqm1ARxZoIPPsoiBnUIZykA/tUEqzZ2BCEJTW7QjxEJgxtMsybENz5kxdJs1R0y8XzerlQuc7iyIFDcAROgQsuQQVUQQ00AAaP4Bm8gjfryXqx3q2PWeuSlc0cgD+wPn8AsCebuQ==</latexit>

Mult HT
Cp(x) 6= Cn(x)

<latexit sha1_base64="gnbFAbsAP7ra1P1V6c+x7Y6nguU=">AAAB/HicdVDLTgIxFO34RHyhLN00EhPcTKbABJZENi4xkUcCZNIpHWjodMa2YyQEf8WNC41x64e482/sACZq9CQ3OTnn3tx7jx9zprTjfFhr6xubW9uZnezu3v7BYe7ouK2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf9JI/c4tlYpF4lpPYzoI8UiwgBGsjeTl8g0vLt6dw76gN7DhiZR7uYJjI9cpu1Xo2CVULddqhpSRW3IRRLazQAGs0PRy7/1hRJKQCk04VqqHnFgPZlhqRjidZ/uJojEmEzyiPUMFDqkazBbHz+GZUYYwiKQpoeFC/T4xw6FS09A3nSHWY/XbS8W/vF6ig9pgxkScaCrIclGQcKgjmCYBh0xSovnUEEwkM7dCMsYSE23yypoQvj6F/5N2yUYV272qFOoXqzgy4AScgiJAoArq4BI0QQsQMAUP4Ak8W/fWo/VivS5b16zVTB78gPX2CYBBk2g=</latexit>

u+ H̃n/Q
2

4u+ H̃p/Q
2

<latexit sha1_base64="WcfBisyVPXLhXgG+YlgUESuk92s=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARBKEmJaLLopsuW7AXaGqYTCbt0MkkzEyEEvoibnwVNy4UceFGfBunbRa29YeBn++cw5nz+wmjUlnWj1FYW9/Y3Cpul3Z29/YPzMOjtoxTgUkLxywWXR9JwignLUUVI91EEBT5jHT80d203nkkQtKY36txQvoRGnAaUoyURp7puKFAOEvhBXQVZQHJ6hOPw0vYfKhOMmeRJzn3zLJVsWaCq8bOTRnkanjmlxvEOI0IV5ghKXu2lah+hoSimJFJyU0lSRAeoQHpactRRGQ/m103gWeaBDCMhX5cwRn9O5GhSMpx5OvOCKmhXK5N4X+1XqrCm35GeZIqwvF8UZgyqGI4jQoGVBCs2FgbhAXVf4V4iHRcSgda0iHYyyevmna1YjuVq6ZTrt3mcRTBCTgF58AG16AG6qABWgCDJ/AC3sC78Wy8Gh/G57y1YOQzx2BBxvcvUN2gLw==</latexit>

same as Add

structure function 
is smaller
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Impact of HT on n/p ratio

Are experimental observables independent of the choice of the HT?

n
p

x ! 1

<latexit sha1_base64="WMnuZLP6jczW+pOiE/B/lnGV5ws=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNcyrVndFNy4r2Ae0Q8mkmTY0MxmSjFqHfokbF4q49VPc+TemD0FFD1w4nHMv994TpoxKZdsfxtLyyuraemGjuLm1vVMyd/eakmcCkwbmjIt2iCRhNCENRRUj7VQQFIeMtMLRxdRv3RAhKU+u1TglQYwGCY0oRkpLPbN0B7uCDoYKCcFvodMzy7bleZ7r+9C2/ErVPXM1OfFsz61Cx7JnKIMF6j3zvdvnOItJojBDUnYcO1VBjoSimJFJsZtJkiI8QgPS0TRBMZFBPjt8Ao+00ocRF7oSBWfq94kcxVKO41B3xkgN5W9vKv7ldTIVnQY5TdJMkQTPF0UZg4rDaQqwTwXBio01QVhQfSvEQyQQVjqrog7h61P4P2m6luNblSu/XDtfxFEAB+AQHAMHVEENXII6aAAMMvAAnsCzcW88Gi/G67x1yVjM7IMfMN4+Aaelkxw=</latexit>

4d+ u

4u+ d
' 1

4

<latexit sha1_base64="iiDUN95bU2ivhYKsE7DBK9Ppzss=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0UoCCWRiC6LblxWsA9oQ5lMJu3QmSTOQyghv+DGX3HjQhG37tz5N07bLLT1wOUezrmXmXuClFGpHOfbKq2srq1vlDcrW9s7u3v2/kFbJlpg0sIJS0Q3QJIwGpOWooqRbioI4gEjnWB8PfU7D0RImsR3apISn6NhTCOKkTLSwK71I4Fw5oXwFOo887TpYQ77knJyD+ema/R8YFedujMDXCZuQaqgQHNgf/XDBGtOYoUZkrLnOqnyMyQUxYzklb6WJEV4jIakZ2iMOJF+NrsohydGCWGUCFOxgjP190aGuJQTHphJjtRILnpT8T+vp1V06Wc0TrUiMZ4/FGkGVQKn8cCQCoIVmxiCsKDmrxCPkElBmRArJgR38eRl0j6ru179/NarNq6KOMrgCByDGnDBBWiAG9AELYDBI3gGr+DNerJerHfrYz5asoqdQ/AH1ucPYgGcIw==</latexit>

Mult HT Cp(x) = Cn(x) = C(x)

<latexit sha1_base64="lhTfKrbtjgrQYQb7Va4zIfChsJM=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUOzGZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjxszv3BIhacxv1CQhXoSGnIYUI6Ul3zxu+Enx7vwCNnyuK9REF98s2Jbj2mW3Cm2r5FTLtZomZcctuQ50LHuOAlii6Zvv/UGM04hwhRmSsufYifIyJBTFjEzz/VSSBOExGpKephxFRHrZ/PwpPNPKAIax0I8rOFe/T2QoknISBbozQmokf3sz8S+vl6qw5mWUJ6kiHC8WhSmDKoazLOCACoIVm2iCsKD6VohHSCCsdGJ5HcLXT+H/pF2ynIrlXlcK9ctlHDlwAk5BETigCurgCjRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJqTiTYg==</latexit>

Bias not present!

LT

Add HT
Hp(x) 6= Hn(x)

<latexit sha1_base64="ID9gEmBhpvr90wDG7MQF5jLaBEw=">AAAB/HicdVDLSgMxFM34rPU12qWbYBHqZpi0Hdpl0U2XFewD2jJk0rQNzWTGJCMOpf6KGxeKuPVD3Pk3pg9BRQ9cOJxzL/feE8ScKe26H9ba+sbm1nZmJ7u7t39waB8dt1SUSEKbJOKR7ARYUc4EbWqmOe3EkuIw4LQdTC7nfvuWSsUica3TmPZDPBJsyAjWRvLtXN2PC3fnsCfoDaz7Ys59O+86yHNLXgW6ThFVStWqISXkFT0EkeMukAcrNHz7vTeISBJSoQnHSnWRG+v+FEvNCKezbC9RNMZkgke0a6jAIVX96eL4GTwzygAOI2lKaLhQv09McahUGgamM8R6rH57c/Evr5voYbU/ZSJONBVkuWiYcKgjOE8CDpikRPPUEEwkM7dCMsYSE23yypoQvj6F/5NW0UFlx7sq52sXqzgy4AScggJAoAJqoA4aoAkISMEDeALP1r31aL1Yr8vWNWs1kwM/YL19Ao/hk3I=</latexit>

4d+ u+Hn/Q
2

4u+ d+Hp/Q
2
' u+Hn/Q

2

4u+Hp/Q
2

<latexit sha1_base64="TDgp+fWBWbxn18Pmqtu7Zrh+Jac="></latexit>

' 1

4
+

4Hn �Hp

16uQ2
+ p.s

<latexit sha1_base64="EPG1+jMI4NwF7C/oNhOD5QHPtg8=">AAACIHicbVDLSgMxFM3UV62vqks3wSIIYpkpo3VZdNNlC/YBnbFk0kwbmsmMSUYow3yKG3/FjQtFdKdfY9rOQlsPJJyccy8393gRo1KZ5peRW1ldW9/Ibxa2tnd294r7B20ZxgKTFg5ZKLoekoRRTlqKKka6kSAo8BjpeOObqd95IELSkN+qSUTcAA059SlGSkv9YtWRNCD30PEFwomVJnYKz7KXDet9Ds/1HaWJdQlj2LyrTO2oLPvFklk2Z4DLxMpICWRo9IufziDEcUC4wgxJ2bPMSLkJEopiRtKCE0sSITxGQ9LTlKOASDeZLZjCE60MoB8KfbiCM/V3R4ICKSeBpysDpEZy0ZuK/3m9WPlXbkJ5FCvC8XyQHzOoQjhNCw6oIFixiSYIC6r/CvEI6XCUzrSgQ7AWV14m7UrZsssXTbtUu87iyIMjcAxOgQWqoAbqoAFaAINH8AxewZvxZLwY78bHvDRnZD2H4A+M7x84RKB6</latexit>

Hp
(x
) =

Hn
(x
) =

H
(x
)

<latexit sha1_base64="xhJoQyd1B9K4vuIVeCeJ+nU7MK4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQNyFpG9qNUHTTZQX7gDaEyXTSDp1MwsxELKHgr7hxoYhbv8Odf+P0IajogeEezrmXe+cECaNS2faHsbK6tr6xmdvKb+/s7u2bB4dtGacCkxaOWSy6AZKEUU5aiipGuokgKAoY6QTjq5nfuSVC0pjfqElCvAgNOQ0pRkpLvnnc8JPi3fkFbPhcV6iJLr5ZsC3HtctuFdpWyamWazVNyo5bch3oWPYcBbBE0zff+4MYpxHhCjMkZc+xE+VlSCiKGZnm+6kkCcJjNCQ9TTmKiPSy+flTeKaVAQxjoR9XcK5+n8hQJOUkCnRnhNRI/vZm4l9eL1VhzcsoT1JFOF4sClMGVQxnWcABFQQrNtEEYUH1rRCPkEBY6cTyOoSvn8L/SbtkORXLva4U6pfLOHLgBJyCInBAFdRBAzRBC2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJwKOTcQ==</latexit>

' 1

4
+ 3

H

16uQ2
+ p.s

<latexit sha1_base64="LR6GndY7lU04meoGWTm6cH7SiQ4=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0UQhJjU+lgW3XTZgn1AE8tkOmmHTh7OTIQS8hlu/BU3LhRx251/46TNQlsPXDhzzr3MvceNGBXSNL+1wsrq2vpGcbO0tb2zu6fvH7RFGHNMWjhkIe+6SBBGA9KSVDLSjThBvstIxx3fZX7niXBBw+BeTiLi+GgYUI9iJJXU189tQX3yCG2PI5xYaVJN4Rm8yN/1NLGuYAybD5VMjgzR18umYc4Al4mVkzLI0ejrU3sQ4tgngcQMCdGzzEg6CeKSYkbSkh0LEiE8RkPSUzRAPhFOMjsshSdKGUAv5KoCCWfq74kE+UJMfFd1+kiOxKKXif95vVh6N05CgyiWJMDzj7yYQRnCLCU4oJxgySaKIMyp2hXiEVKRSJVlSYVgLZ68TNoVw6oal81quXabx1EER+AYnAILXIMaqIMGaAEMnsEreAcf2ov2pn1qX/PWgpbPHII/0KY/Azmd2A==</latexit>

Hp(x) = 2Hn(x)

<latexit sha1_base64="9gQmX5KvnD7rBiJGWffppaeYq0o=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0Wom5C0De1GKLrpsoJ9QBvCZDpph04mYWZSLKF/4saFIm79E3f+jdOHoKIHLhzOuZd77wkSRqWy7Q8jt7G5tb2T3y3s7R8cHpnHJx0ZpwKTNo5ZLHoBkoRRTtqKKkZ6iSAoChjpBpObhd+dEiFpzO/ULCFehEachhQjpSXfNJt+Urq/vIJl2PS5Zr5ZtC3HtStuDdpW2alV6nVNKo5bdh3oWPYSRbBGyzffB8MYpxHhCjMkZd+xE+VlSCiKGZkXBqkkCcITNCJ9TTmKiPSy5eVzeKGVIQxjoYsruFS/T2QoknIWBbozQmosf3sL8S+vn6qw7mWUJ6kiHK8WhSmDKoaLGOCQCoIVm2mCsKD6VojHSCCsdFgFHcLXp/B/0ilbTtVyb6vFxvU6jjw4A+egBBxQAw3QBC3QBhhMwQN4As9GZjwaL8brqjVnrGdOwQ8Yb58NppID</latexit>

' 1

4
+

H

16uQ2

<latexit sha1_base64="CLARfH7F93IbhG1gMv+uGwJs+ZQ=">AAACEHicbVDLSgMxFM34rPU16tJNsIiCUGZKfSyLbrpswT6gU0smzbShSWZMMkIZ5hPc+CtuXCji1qU7/8a0nYW2Hrhwcs695N7jR4wq7Tjf1tLyyuraem4jv7m1vbNr7+03VRhLTBo4ZKFs+0gRRgVpaKoZaUeSIO4z0vJHNxO/9UCkoqG41eOIdDkaCBpQjLSRevaJpygn99ALJMKJmyblFJ5lr2qauBcwhvW7UtqzC07RmQIuEjcjBZCh1rO/vH6IY06Exgwp1XGdSHcTJDXFjKR5L1YkQniEBqRjqECcqG4yPSiFx0bpwyCUpoSGU/X3RIK4UmPum06O9FDNexPxP68T6+Cqm1ARxZoIPPsoiBnUIZykA/tUEqzZ2BCEJTW7QjxEJgxtMsybENz5kxdJs1R0y8XzerlQuc7iyIFDcAROgQsuQQVUQQ00AAaP4Bm8gjfryXqx3q2PWeuSlc0cgD+wPn8AsCebuQ==</latexit>

Mult HT
Cp(x) 6= Cn(x)

<latexit sha1_base64="gnbFAbsAP7ra1P1V6c+x7Y6nguU=">AAAB/HicdVDLTgIxFO34RHyhLN00EhPcTKbABJZENi4xkUcCZNIpHWjodMa2YyQEf8WNC41x64e482/sACZq9CQ3OTnn3tx7jx9zprTjfFhr6xubW9uZnezu3v7BYe7ouK2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf9JI/c4tlYpF4lpPYzoI8UiwgBGsjeTl8g0vLt6dw76gN7DhiZR7uYJjI9cpu1Xo2CVULddqhpSRW3IRRLazQAGs0PRy7/1hRJKQCk04VqqHnFgPZlhqRjidZ/uJojEmEzyiPUMFDqkazBbHz+GZUYYwiKQpoeFC/T4xw6FS09A3nSHWY/XbS8W/vF6ig9pgxkScaCrIclGQcKgjmCYBh0xSovnUEEwkM7dCMsYSE23yypoQvj6F/5N2yUYV272qFOoXqzgy4AScgiJAoArq4BI0QQsQMAUP4Ak8W/fWo/VivS5b16zVTB78gPX2CYBBk2g=</latexit>

u+ H̃n/Q
2

4u+ H̃p/Q
2

<latexit sha1_base64="WcfBisyVPXLhXgG+YlgUESuk92s=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARBKEmJaLLopsuW7AXaGqYTCbt0MkkzEyEEvoibnwVNy4UceFGfBunbRa29YeBn++cw5nz+wmjUlnWj1FYW9/Y3Cpul3Z29/YPzMOjtoxTgUkLxywWXR9JwignLUUVI91EEBT5jHT80d203nkkQtKY36txQvoRGnAaUoyURp7puKFAOEvhBXQVZQHJ6hOPw0vYfKhOMmeRJzn3zLJVsWaCq8bOTRnkanjmlxvEOI0IV5ghKXu2lah+hoSimJFJyU0lSRAeoQHpactRRGQ/m103gWeaBDCMhX5cwRn9O5GhSMpx5OvOCKmhXK5N4X+1XqrCm35GeZIqwvF8UZgyqGI4jQoGVBCs2FgbhAXVf4V4iHRcSgda0iHYyyevmna1YjuVq6ZTrt3mcRTBCTgF58AG16AG6qABWgCDJ/AC3sC78Wy8Gh/G57y1YOQzx2BBxvcvUN2gLw==</latexit>

same as Add

structure function 
is smaller
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Results in the CJ fitting framework

Case 1: isospin symmetry

n/p

<latexit sha1_base64="IGPQ6K2g6Gr0/9A20eC0MT+Yulc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02koseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvTpL+uWKW3XnIH+Jl5MK5Gj0y5+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiUnVhmQMNa2FJK5+nMio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll/+S1rnVa9WvbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnWfnzXlftBacfOYQfsH5+AYVmI2t</latexit>
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Results in the CJ fitting framework

Case 1: isospin symmetry

n/p

<latexit sha1_base64="IGPQ6K2g6Gr0/9A20eC0MT+Yulc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02koseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvTpL+uWKW3XnIH+Jl5MK5Gj0y5+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiUnVhmQMNa2FJK5+nMio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll/+S1rnVa9WvbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnWfnzXlftBacfOYQfsH5+AYVmI2t</latexit>

Bias identified

Unnaturally large n/p
BUT smaller d/u than Mult

Add HT
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Results in the CJ fitting framework

Case 1: isospin symmetry

n/p

<latexit sha1_base64="IGPQ6K2g6Gr0/9A20eC0MT+Yulc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02koseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvTpL+uWKW3XnIH+Jl5MK5Gj0y5+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiUnVhmQMNa2FJK5+nMio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll/+S1rnVa9WvbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnWfnzXlftBacfOYQfsH5+AYVmI2t</latexit>

Off-shell compensates n/p bias

D/p

<latexit sha1_base64="RVb3rlYp1Ju23Dmil9BUZ2MAtZo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BPXiMaB6QLGF2MkmGzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqEccx90M6UKIvGEUrPdyexd1iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwa52WvUr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwB1Y2Ngw==</latexit>

Bias identified

Unnaturally large n/p
BUT smaller d/u than Mult

Add HT
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Results in the CJ fitting framework

Case 2: isospin breaking

n/p
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Theory calculation confirmed!

Bias removed
No need of compensation by off-shell

D/p

<latexit sha1_base64="RVb3rlYp1Ju23Dmil9BUZ2MAtZo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BPXiMaB6QLGF2MkmGzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqEccx90M6UKIvGEUrPdyexd1iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwa52WvUr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwB1Y2Ngw==</latexit>
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Results in the CJ fitting framework

Is the nucleon inside the deuterium 
almost on-shell?

After removing the bias �f(x) ' 0

<latexit sha1_base64="8O9RrA7V0RTWx4h+1oyc+tD5nSE=">AAAB/nicdVDLSgNBEJyN7/iKiicvg0HQyzKbRN3cRC8eFUwUkiXMzvaaIbMPZ2bFsAT8FS8eFPHqd3jzb5w8BBUtaCiquunu8lPBlSbkwypMTc/Mzs0vFBeXlldWS2vrTZVkkkGDJSKRVz5VIHgMDc21gKtUAo18AZd+72ToX96CVDyJL3Q/BS+i1zEPOaPaSJ3SZjsAoSkO8e7dHm4rHsENJp1Smdhu5cB1HUxsUncclxji1N1qdR87NhmhjCY465Te20HCsghizQRVquWQVHs5lZozAYNiO1OQUtaj19AyNKYRKC8fnT/AO0YJcJhIU7HGI/X7RE4jpfqRbzojqrvqtzcU//JamQ5dL+dxmmmI2XhRmAmsEzzMAgdcAtOibwhlkptbMetSSZk2iRVNCF+f4v9Js2I7NXv/vFY+Op7EMY+20DbaRQ46REfoFJ2hBmIoRw/oCT1b99aj9WK9jlsL1mRmA/2A9fYJhieUlg==</latexit>
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Need A=3 data to assess flavour 
dependence of off-shell function

Adams, et al., PRL 128 (2022)
MARATHON data
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Other extractions of the off-shell correction
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Other extractions of the off-shell correction

Alekhin, Kulagin, Petti, PRD 107 (2023)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

Alekhin, Kulagin, Petti, PRD 107 (2023)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Alekhin, Kulagin, Petti, PRD 107 (2023)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Fit to A=3 data:  (baseline)δFp(x) ≃ δFn(x)

Alekhin, Kulagin, Petti, PRD 107 (2023)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Fit to A=3 data:  (baseline)δFp(x) ≃ δFn(x)

Alekhin, Kulagin, Petti, PRD 107 (2023)

JAM Collaboration, PRL 127 (2021)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Fit to A=3 data:  (baseline)δFp(x) ≃ δFn(x)

Multiplicative HT considered as baseline

Alekhin, Kulagin, Petti, PRD 107 (2023)

JAM Collaboration, PRL 127 (2021)



JAM

AKP

14

Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Fit to A=3 data:  (baseline)δFp(x) ≃ δFn(x)

Multiplicative HT considered as baseline

DISCLAIMER: off-shell function parametrized at the pdf level (δf )
but many differences in the implementation

Alekhin, Kulagin, Petti, PRD 107 (2023)

JAM Collaboration, PRL 127 (2021)
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Other extractions of the off-shell correction

No significant differences seen between HT Add and Mult 

DISCLAIMER: off-shell function parametrized at the structure function level (δF)
and many other differences in the implementation

Fit to A=3 data:  (baseline)δFp(x) ≃ δFn(x)

Multiplicative HT considered as baseline

DISCLAIMER: off-shell function parametrized at the pdf level (δf )
but many differences in the implementation

Fit to A=3 data: δfu(x) ≠ δfd(x)

Alekhin, Kulagin, Petti, PRD 107 (2023)

JAM Collaboration, PRL 127 (2021)
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Need more information
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Need more information

We cannot directly compare off-shell function at the pdfs level (  ) 
with the one at the structure function level (  ) 

δf
δF



15

Need more information

We cannot directly compare off-shell function at the pdfs level (  ) 
with the one at the structure function level (  ) 

δf
δF

�F2D =
F2D � F (on)

2D

F (on)
2D

<latexit sha1_base64="tNGCpd3oPz+yeWnHzU2uuvyrqcE=">AAACOXicbVBNSwMxEM36bf2qevQSLIIeLLui6EUQFfFYwarQrSWbzmowm12SWbGE/Vte/BfeBC8eFPHqHzCtFfx6MPDy3gyZeVEmhUHff/AGBoeGR0bHxksTk1PTM+XZuROT5ppDnacy1WcRMyCFgjoKlHCWaWBJJOE0utrr+qfXoI1I1TF2Mmgm7EKJWHCGTmqVa6WwDRIZPWjZNbpf0G0axppx+/Ve/XLObYhwg3Y5VStFQQv7r160yhW/6vdA/5KgTyqkj1qrfB+2U54noJBLZkwj8DNsWqZRcAlFKcwNZIxfsQtoOKpYAqZpe5cXdMkpbRqn2pVC2lO/T1iWGNNJIteZMLw0v72u+J/XyDHealqhshxB8c+P4lxSTGk3RtoWGjjKjiOMa+F2pfySueDQhV1yIQS/T/5LTtaqwXp142i9srPbj2OMLJBFskwCskl2yCGpkTrh5JY8kmfy4t15T96r9/bZOuD1Z+bJD3jvH+2Bq1s=</latexit>
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We cannot directly compare off-shell function at the pdfs level (  ) 
with the one at the structure function level (  ) 

δf
δF

�F2D =
F2D � F (on)

2D

F (on)
2D

<latexit sha1_base64="tNGCpd3oPz+yeWnHzU2uuvyrqcE=">AAACOXicbVBNSwMxEM36bf2qevQSLIIeLLui6EUQFfFYwarQrSWbzmowm12SWbGE/Vte/BfeBC8eFPHqHzCtFfx6MPDy3gyZeVEmhUHff/AGBoeGR0bHxksTk1PTM+XZuROT5ppDnacy1WcRMyCFgjoKlHCWaWBJJOE0utrr+qfXoI1I1TF2Mmgm7EKJWHCGTmqVa6WwDRIZPWjZNbpf0G0axppx+/Ve/XLObYhwg3Y5VStFQQv7r160yhW/6vdA/5KgTyqkj1qrfB+2U54noJBLZkwj8DNsWqZRcAlFKcwNZIxfsQtoOKpYAqZpe5cXdMkpbRqn2pVC2lO/T1iWGNNJIteZMLw0v72u+J/XyDHealqhshxB8c+P4lxSTGk3RtoWGjjKjiOMa+F2pfySueDQhV1yIQS/T/5LTtaqwXp142i9srPbj2OMLJBFskwCskl2yCGpkTrh5JY8kmfy4t15T96r9/bZOuD1Z+bJD3jvH+2Bq1s=</latexit>

Experimental data differential on the 
off-shell proton virtuality  would 

allow us to pin down the off-shell 
correction in a more clean way

p2



End-of-Year 
Seminar

CJ place in PVDIS physics
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SoLID can help us
We can help SoLID
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PVDIS Asymmetry

APV ⌘ d�(� = 1)� d�(� = �1)

d�(� = 1) + d�(� = �1)

=
Y+F2LU � y2FL,LU � Y�xF3LU

Y+F2UU � y2FL,UU � Y�xF3UU

<latexit sha1_base64="4fJRd0JzpywIICrK6n8uGs+w6ro="></latexit>

SPVDIS process
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SPVDIS process

F2UU (x,Q
2) = F (�)

2 � geV ⌘�ZF
(�Z)
2 +

�
geV

2 + geA
2�⌘ZF (Z)

2 ,

F±
2LU (x,Q

2) = ⌥geA⌘�ZF
(�Z)
2 ± 2geV g

e
A⌘ZF

(Z)
2 ,

xF±
3UU (x,Q

2) = ⌥geA⌘�ZxF
(�Z)
3 ± 2geV g

e
A⌘ZxF

(Z)
3 ,

xF3LU (x,Q
2) = xF (�)

3 � geV ⌘�ZxF
(�Z)
3 +

�
geV

2 + geA
2�⌘ZxF (Z)

3 ,

<latexit sha1_base64="tOK0pybuJANL9VIVTQpdTnQwXhQ="></latexit>
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SPVDIS process

F2UU (x,Q
2) = F (�)

2 � geV ⌘�ZF
(�Z)
2 +

�
geV

2 + geA
2�⌘ZF (Z)

2 ,

F±
2LU (x,Q

2) = ⌥geA⌘�ZF
(�Z)
2 ± 2geV g

e
A⌘ZF

(Z)
2 ,

xF±
3UU (x,Q

2) = ⌥geA⌘�ZxF
(�Z)
3 ± 2geV g

e
A⌘ZxF

(Z)
3 ,

xF3LU (x,Q
2) = xF (�)

3 � geV ⌘�ZxF
(�Z)
3 +

�
geV

2 + geA
2�⌘ZxF (Z)

3 ,

<latexit sha1_base64="tOK0pybuJANL9VIVTQpdTnQwXhQ="></latexit>
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PVDIS Asymmetry

APV ⌘ d�(� = 1)� d�(� = �1)

d�(� = 1) + d�(� = �1)

=
Y+F2LU � y2FL,LU � Y�xF3LU

Y+F2UU � y2FL,UU � Y�xF3UU

<latexit sha1_base64="4fJRd0JzpywIICrK6n8uGs+w6ro="></latexit>

APV ⌘ d�(� = 1)� d�(� = �1)

d�(� = 1) + d�(� = �1)

=
Y+F2LU � y2FL,LU � Y�xF3LU

Y+F2UU � y2FL,UU � Y�xF3UU

<latexit sha1_base64="4fJRd0JzpywIICrK6n8uGs+w6ro="></latexit>

Y± = 1± (1� y)2

<latexit sha1_base64="aaD1EHt1T2otjPn9fSXiZrVY4XM=">AAAB/HicbVDLSgMxFM3UV62v0S7dBItQF5aZUtGNUHTjsoJ9SDsOmTTThiaZIckIQ6m/4saFIm79EHf+jWk7C209cLmHc+4lNyeIGVXacb6t3Mrq2vpGfrOwtb2zu2fvH7RUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkbXU7/9SKSikbjTaUw8jgaChhQjbSTfLt77vZjDS+iaVnZP05OHqm+XnIozA1wmbkZKIEPDt796/QgnnAiNGVKq6zqx9sZIaooZmRR6iSIxwiM0IF1DBeJEeePZ8RN4bJQ+DCNpSmg4U39vjBFXKuWBmeRID9WiNxX/87qJDi+8MRVxoonA84fChEEdwWkSsE8lwZqlhiAsqbkV4iGSCGuTV8GE4C5+eZm0qhW3Vjm7rZXqV1kceXAIjkAZuOAc1MENaIAmwCAFz+AVvFlP1ov1bn3MR3NWtlMEf2B9/gDoSZMB</latexit>

SPVDIS process

F2UU (x,Q
2) = F (�)

2 � geV ⌘�ZF
(�Z)
2 +

�
geV

2 + geA
2�⌘ZF (Z)

2 ,

F±
2LU (x,Q

2) = ⌥geA⌘�ZF
(�Z)
2 ± 2geV g

e
A⌘ZF

(Z)
2 ,

xF±
3UU (x,Q

2) = ⌥geA⌘�ZxF
(�Z)
3 ± 2geV g

e
A⌘ZxF

(Z)
3 ,

xF3LU (x,Q
2) = xF (�)

3 � geV ⌘�ZxF
(�Z)
3 +

�
geV

2 + geA
2�⌘ZxF (Z)

3 ,

<latexit sha1_base64="tOK0pybuJANL9VIVTQpdTnQwXhQ="></latexit>

…but be careful
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SPVDIS process: proton target

u

u d

}

<latexit sha1_base64="JKFFPNiQQzz5Z5hLHbR62tIdsrU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh960X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UvVr18r5Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6EkjW8=</latexit>

X

⃗e

γ/Z
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SPVDIS process: proton target



20

SPVDIS process: proton target

AW �! 1� d/u

1 + d/u

<latexit sha1_base64="iZoIxr8SCSs7LI3D3RfriQfinLk=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAgkRElQEYwFFsYi0YfUVpHjOK1Vx45sB1RF/QQWfoWFAYRYGdn4G5w2A7Qc6eoenXOv7Hv8mFGlHefbmptfWFxaLqwUV9fWNzbtre2GEonEpI4FE7LlI0UY5aSuqWakFUuCIp+Rpj+4zvzmPZGKCn6nhzHpRqjHaUgx0kby7INLrwk7TPCepL2+RlKKB9gJJcKpexycJKPUPcqaZ5ecsjMGnCVuTkogR82zvzqBwElEuMYMKdV2nVh3UyQ1xYyMip1EkRjhAeqRtqEcRUR10/FBI7hvlACGQpriGo7V3xspipQaRr6ZjJDuq2kvE//z2okOL7op5XGiCceTh8KEQS1glg4MqCRYs6EhCEtq/gpxH5k0tMmwaEJwp0+eJY3Tslspn91WStWrPI4C2AV74BC44BxUwQ2ogTrA4BE8g1fwZj1ZL9a79TEZnbPynR3wB9bnD9YKnHc=</latexit>
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SPVDIS process: proton target

AW �! 1� d/u

1 + d/u

<latexit sha1_base64="iZoIxr8SCSs7LI3D3RfriQfinLk=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAgkRElQEYwFFsYi0YfUVpHjOK1Vx45sB1RF/QQWfoWFAYRYGdn4G5w2A7Qc6eoenXOv7Hv8mFGlHefbmptfWFxaLqwUV9fWNzbtre2GEonEpI4FE7LlI0UY5aSuqWakFUuCIp+Rpj+4zvzmPZGKCn6nhzHpRqjHaUgx0kby7INLrwk7TPCepL2+RlKKB9gJJcKpexycJKPUPcqaZ5ecsjMGnCVuTkogR82zvzqBwElEuMYMKdV2nVh3UyQ1xYyMip1EkRjhAeqRtqEcRUR10/FBI7hvlACGQpriGo7V3xspipQaRr6ZjJDuq2kvE//z2okOL7op5XGiCceTh8KEQS1glg4MqCRYs6EhCEtq/gpxH5k0tMmwaEJwp0+eJY3Tslspn91WStWrPI4C2AV74BC44BxUwQ2ogTrA4BE8g1fwZj1ZL9a79TEZnbPynR3wB9bnD9YKnHc=</latexit>

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

sin2 ✓W fixed

<latexit sha1_base64="gBEiB9fVWIXYxi+wj4vxUygMIS0=">AAACE3icbVA9SwNBEN2LXzF+RS1tFoMgFuEuKFoGbSwVjBFyMext5pIle3vH7pwYjvwHG/+KjYUitjZ2/hs35xV+PRh4vDezO/OCRAqDrvvhlGZm5+YXyouVpeWV1bXq+saliVPNocVjGeurgBmQQkELBUq4SjSwKJDQDkYnU799A9qIWF3gOIFuxAZKhIIztFKvuufnb2SBTGFCfSPUdcPHISDrtalPfYRbzEJxC/1Jr1pz624O+pd4BamRAme96rvfj3kagUIumTEdz02wmzGNgkuYVPzUQML4iA2gY6liEZhulu8zoTtW6dMw1rYU0lz9PpGxyJhxFNjOiOHQ/Pam4n9eJ8XwqJsJlaQIin99FKaSYkynAdG+0MBRji1hXAu7K+VDphlHG2PFhuD9PvkvuWzUvf36wfl+rXlcxFEmW2Sb7BKPHJImOSVnpEU4uSMP5Ik8O/fOo/PivH61lpxiZpP8gPP2CbzYnrU=</latexit>
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SPVDIS process: proton target

AW �! 1� d/u

1 + d/u

<latexit sha1_base64="iZoIxr8SCSs7LI3D3RfriQfinLk=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAgkRElQEYwFFsYi0YfUVpHjOK1Vx45sB1RF/QQWfoWFAYRYGdn4G5w2A7Qc6eoenXOv7Hv8mFGlHefbmptfWFxaLqwUV9fWNzbtre2GEonEpI4FE7LlI0UY5aSuqWakFUuCIp+Rpj+4zvzmPZGKCn6nhzHpRqjHaUgx0kby7INLrwk7TPCepL2+RlKKB9gJJcKpexycJKPUPcqaZ5ecsjMGnCVuTkogR82zvzqBwElEuMYMKdV2nVh3UyQ1xYyMip1EkRjhAeqRtqEcRUR10/FBI7hvlACGQpriGo7V3xspipQaRr6ZjJDuq2kvE//z2okOL7op5XGiCceTh8KEQS1glg4MqCRYs6EhCEtq/gpxH5k0tMmwaEJwp0+eJY3Tslspn91WStWrPI4C2AV74BC44BxUwQ2ogTrA4BE8g1fwZj1ZL9a79TEZnbPynR3wB9bnD9YKnHc=</latexit>

PVDIS on proton 
is sensitive to d/u 
at large x  

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

sin2 ✓W fixed

<latexit sha1_base64="gBEiB9fVWIXYxi+wj4vxUygMIS0=">AAACE3icbVA9SwNBEN2LXzF+RS1tFoMgFuEuKFoGbSwVjBFyMext5pIle3vH7pwYjvwHG/+KjYUitjZ2/hs35xV+PRh4vDezO/OCRAqDrvvhlGZm5+YXyouVpeWV1bXq+saliVPNocVjGeurgBmQQkELBUq4SjSwKJDQDkYnU799A9qIWF3gOIFuxAZKhIIztFKvuufnb2SBTGFCfSPUdcPHISDrtalPfYRbzEJxC/1Jr1pz624O+pd4BamRAme96rvfj3kagUIumTEdz02wmzGNgkuYVPzUQML4iA2gY6liEZhulu8zoTtW6dMw1rYU0lz9PpGxyJhxFNjOiOHQ/Pam4n9eJ8XwqJsJlaQIin99FKaSYkynAdG+0MBRji1hXAu7K+VDphlHG2PFhuD9PvkvuWzUvf36wfl+rXlcxFEmW2Sb7BKPHJImOSVnpEU4uSMP5Ik8O/fOo/PivH61lpxiZpP8gPP2CbzYnrU=</latexit>
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S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target
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S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target

Be careful: experimental data with very high precision (< 1%)

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>



21

S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target

Be careful: experimental data with very high precision (< 1%)

Parton Model calculation (LO)

+  correctionsO(αs)

+ Target Mass corrections (TMC)

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>



21

S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target

Be careful: experimental data with very high precision (< 1%)

Parton Model calculation (LO)

+  correctionsO(αs)

+ Target Mass corrections (TMC)

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

Brady, Accardi, et al., PRD 84 (2011)
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S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target

Be careful: experimental data with very high precision (< 1%)

Parton Model calculation (LO)

Non-negligible impact at low Q2

+  correctionsO(αs)

+ Target Mass corrections (TMC)

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

Brady, Accardi, et al., PRD 84 (2011)



21

S

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

PVDIS process: proton target

Be careful: experimental data with very high precision (< 1%)

Parton Model calculation (LO)

Non-negligible impact at low Q2

+  correctionsO(αs)

+ Target Mass corrections (TMC)

Even if subleading, it has to be considered

APV ⇠ 1 + 0.91d/u

1 + 0.25d/u
+ HT + F

�Z
3

<latexit sha1_base64="8m1yd4MsiVDR5Z06K5/emh3W1Jg="></latexit>

Brady, Accardi, et al., PRD 84 (2011)



22

SPVDIS process: deuteron target

}

<latexit sha1_base64="JKFFPNiQQzz5Z5hLHbR62tIdsrU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh960X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UvVr18r5Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6EkjW8=</latexit>

X

⃗e

γ/Z

u

u d

u

d

d
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SPVDIS process: deuteron target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>
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SPVDIS process: deuteron target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

Be careful: experimental data with very high precision (< 1%)

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>
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SPVDIS process: deuteron target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

Be careful: experimental data with very high precision (< 1%)

same discussion as for proton target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>
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SPVDIS process: deuteron target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

Be careful: experimental data with very high precision (< 1%)

same discussion as for proton target

PVDIS on deuteron 
is sensitive to s-quark 
at large x  

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

 =
s+ s̄

ū+ d̄

<latexit sha1_base64="9MO0pg6MRpb1AvVhtZVhSB08kik=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARRKEkUtGNUHTjsoK9QBPKyXTSDp1cmJkIJeQd3Pgqblwo4taNO9/GaZqFtv4w8PGfczhzfi/mTCrL+jZKS8srq2vl9crG5tb2jrm715ZRIghtkYhHouuBpJyFtKWY4rQbCwqBx2nHG99M650HKiSLwns1iakbwDBkPiOgtNU3T5wxxDHgK+z4AkgqTx0PRCqzLM0hyWbGIMv6ZtWqWbnwItgFVFGhZt/8cgYRSQIaKsJByp5txcpNQShGOM0qTiJpDGQMQ9rTGEJApZvmN2X4SDsD7EdCv1Dh3P09kUIg5STwdGcAaiTna1Pzv1ovUf6lm7IwThQNyWyRn3CsIjwNCA+YoETxiQYggum/YjICnY3SMVZ0CPb8yYvQPqvZ9dr5Xb3auC7iKKMDdIiOkY0uUAPdoiZqIYIe0TN6RW/Gk/FivBsfs9aSUczsoz8yPn8A4LOe1Q==</latexit>

 = 0.2

<latexit sha1_base64="npbUJrOnVyRx8r2YnFhWFIu3H/E=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKRS9C0YvHCrYWmlA22027dLNZdjdCCf0bXjwo4tU/481/47bNQVsfDDzem2FmXiQ508bzvp3S2vrG5lZ5u7Kzu7d/UD086ug0U4S2ScpT1Y2wppwJ2jbMcNqViuIk4vQxGt/O/McnqjRLxYOZSBomeChYzAg2VgqCMZYSo2vkufV+tea53hxolfgFqUGBVr/6FQxSkiVUGMKx1j3fkybMsTKMcDqtBJmmEpMxHtKepQInVIf5/OYpOrPKAMWpsiUMmqu/J3KcaD1JItuZYDPSy95M/M/rZSa+CnMmZGaoIItFccaRSdEsADRgihLDJ5Zgopi9FZERVpgYG1PFhuAvv7xKOnXXb7gX941a86aIowwncArn4MMlNOEOWtAGAhKe4RXenMx5cd6dj0VrySlmjuEPnM8fH0+QcA==</latexit>
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SPVDIS process: deuteron target

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

Be careful: experimental data with very high precision (< 1%)

same discussion as for proton target

Nuclear corrections must be 
taken into account

PVDIS on deuteron 
is sensitive to s-quark 
at large x  

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄

u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

 =
s+ s̄

ū+ d̄

<latexit sha1_base64="9MO0pg6MRpb1AvVhtZVhSB08kik=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARRKEkUtGNUHTjsoK9QBPKyXTSDp1cmJkIJeQd3Pgqblwo4taNO9/GaZqFtv4w8PGfczhzfi/mTCrL+jZKS8srq2vl9crG5tb2jrm715ZRIghtkYhHouuBpJyFtKWY4rQbCwqBx2nHG99M650HKiSLwns1iakbwDBkPiOgtNU3T5wxxDHgK+z4AkgqTx0PRCqzLM0hyWbGIMv6ZtWqWbnwItgFVFGhZt/8cgYRSQIaKsJByp5txcpNQShGOM0qTiJpDGQMQ9rTGEJApZvmN2X4SDsD7EdCv1Dh3P09kUIg5STwdGcAaiTna1Pzv1ovUf6lm7IwThQNyWyRn3CsIjwNCA+YoETxiQYggum/YjICnY3SMVZ0CPb8yYvQPqvZ9dr5Xb3auC7iKKMDdIiOkY0uUAPdoiZqIYIe0TN6RW/Gk/FivBsfs9aSUczsoz8yPn8A4LOe1Q==</latexit>
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u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄
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u+ ū+ d+ d̄

◆
(1 + �f) + HT + F

�Z
3

<latexit sha1_base64="tE9U9ArBnePQ2KsGWZQep724Jao="></latexit>

APV ⇠
✓
9

5
� 4 sin2 ✓W + C

s+ s̄
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Nucl. Corrections
TMC

[Global fit]

If we find “anomaly”?
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SPVDIS process: deuteron target
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q(x,Q2)

<latexit sha1_base64="rTAJoq4AP8HrdHeAk5D/qHWPo4c=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahgpSkVPRY9OKxBfsBbSyb7aZdutmkuxuxhP4JLx4U8erf8ea/cdvmoK0PBh7vzTAzz4s4U9q2v63M2vrG5lZ2O7ezu7d/kD88aqowloQ2SMhD2fawopwJ2tBMc9qOJMWBx2nLG93O/NYjlYqF4l5PIuoGeCCYzwjWRmqPi08X9YfyeS9fsEv2HGiVOCkpQIpaL//V7YckDqjQhGOlOo4daTfBUjPC6TTXjRWNMBnhAe0YKnBAlZvM752iM6P0kR9KU0Kjufp7IsGBUpPAM50B1kO17M3E/7xOrP1rN2EiijUVZLHIjznSIZo9j/pMUqL5xBBMJDO3IjLEEhNtIsqZEJzll1dJs1xyKqXLeqVQvUnjyMIJnEIRHLiCKtxBDRpAgMMzvMKbNbZerHfrY9GasdKZY/gD6/MHsh+PGQ==</latexit>

�f(x)

<latexit sha1_base64="Z2YtGO9J++Vj4NOoyzY1jaVPuNg=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXKnosevFYwX5Au5RsNtuGZpMlmRXL0p/hxYMiXv013vw3pu0etPXBwOO9GWbmBYngBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGppqxFlVC6GxDDBJesBRwE6yaakTgQrBOMb2d+55Fpw5V8gEnC/JgMJY84JWClXj9kAgiOqk/ng3LFrblz4FXi5aSCcjQH5a9+qGgaMwlUEGN6npuAnxENnAo2LfVTwxJCx2TIepZKEjPjZ/OTp/jMKiGOlLYlAc/V3xMZiY2ZxIHtjAmMzLI3E//zeilE137GZZICk3SxKEoFBoVn/+OQa0ZBTCwhVHN7K6YjogkFm1LJhuAtv7xK2hc1r167vK9XGjd5HEV0gk5RFXnoCjXQHWqiFqJIoWf0it4ccF6cd+dj0Vpw8plj9AfO5w9XP5Cl</latexit>

Nucl. Corrections
TMC

[Global fit]

If we find “anomaly”?

Strong PV!
See my talk of this morning
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SoLID can help us

Good number of very 
precise experimental data

PVDIS on proton:
d/u ratio at large x

PVDIS on deuteron:
s-quark at large x
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SoLID can help us

Good number of very 
precise experimental data

PVDIS on proton:
d/u ratio at large x

PVDIS on deuteron:
s-quark at large x

Improve our 
knowledge on 
PDFs at large x
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SoLID can help us
We can help SoLID

We have the knowledge to 
treat the corrections needed

TMC + HT
(PVDIS on proton)

Nuclear corrections
(PVDIS on deuteron)
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SoLID can help us
We can help SoLID

We have the knowledge to 
treat the corrections needed

TMC + HT
(PVDIS on proton)

Nuclear corrections
(PVDIS on deuteron)

More refined test 
of SM physics



End-of-Year 
Seminar
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higher-twist
isospin

Multiplicative

Additive

Symmetric Non symmetric

Off-shell table



higher-twist
isospin

Multiplicative

Additive

Symmetric Non symmetric

H̃ = F2,N (x,Q2)HMult(x)

<latexit sha1_base64="Au8ga1Qw1mprbXb/QqneH1ARhrA="></latexit>

�H̃ = F2,N (x,Q2)�HMult(x)

<latexit sha1_base64="S0pJG9zK/krLwpJ/+6qKbvWTlB8="></latexit>

Higher-Twist table



AKP vs CJ

�f

<latexit sha1_base64="yZcUfdlDmzWJu+7wbB9xvCXQAPA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae0oWw2m3bpZhN3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GtzO//cS1EYl6wHHK/ZgOlIgEo2ilTi/kEimJ+uWKW3XnIKvEy0kFcjT65a9emLAs5gqZpMZ0PTdFf0I1Cib5tNTLDE8pG9EB71qqaMyNP5nfOyVnVglJlGhbCslc/T0xobEx4ziwnTHFoVn2ZuJ/XjfD6NqfCJVmyBVbLIoySTAhs+dJKDRnKMeWUKaFvZWwIdWUoY2oZEPwll9eJa2LqlerXt7XKvWbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AGuFY++</latexit>
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AKP results

AKP Alekhin, Kulagin, Petti, PRD 107 (2023)
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AKP results

AKP

Add HT (p=n) as baseline choice

 parametrizedH2, HT

Alekhin, Kulagin, Petti, PRD 107 (2023)
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AKP results

AKP

Add HT (p=n) as baseline choice

 parametrizedH2, HT

bias is there

Alekhin, Kulagin, Petti, PRD 107 (2023)
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AKP results

AKP

Add HT (p=n) as baseline choice

 parametrizedH2, HT

bias is there

Fit to A=3 data δFp δFn

Alekhin, Kulagin, Petti, PRD 107 (2023)
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JAM results
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JAM results

JAM Fit including A=3 data δfu δfd
JAM Collaboration, PRL 127 (2021)
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JAM results

Mult HT (p=n) as default choice

JAM Fit including A=3 data δfu δfd
JAM Collaboration, PRL 127 (2021)
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JAM results

Mult HT (p=n) as default choice

JAM Fit including A=3 data δfu δfd

�fd
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�fu
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JAM Collaboration, PRL 127 (2021)



33

JAM results

Mult HT (p=n) as default choice

JAM Fit including A=3 data δfu δfd

�fd
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�fu
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JAM Collaboration, PRL 127 (2021)

�f(x)|CJ-like =
u�fu + d�fd

u+ d

<latexit sha1_base64="2NRzhGs66Drl29p43egOCoEGOT0="></latexit>

Courtesy of C. Cocuzza



Some implementation differences


