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We have to deal with Deuterium target at large-x

See, e.g., J. Owens, et al., PRD 87 (2013)
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Nuclear impulse approximation
Melnitchouk, Schreiber, Thomas, PRD 49 (1994)
Kulagin, Piller, Weise, PRC 50 (1994)
Kulagin and Petti, NPA 765 (2006)
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Weak Binding approximation (WBA)
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Deuterium: nuclear smearing

Nuclear impulse approximation

F2,D(xD, Q2) =

Z yDmax
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dyDdp2T fN/D(yD, p2T ; �)F2,N
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Weak Binding approximation (WBA)
(Non) Relativistic approach
Nucleon wave function
Nuclear binding and Fermi motion effects 

Smearing function:

xD =
Q2

PD · q

<latexit sha1_base64="6t28mq6DirdVjNKo/5KRO6YzjIQ=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclaRUdCMUdeGyBfuANobJZNIOnUzizEQsISs3/oobF4q49Rvc+TdO2yy09cCFwzn3cu89XsyoVJb1bSwsLi2vrBbWiusbm1vb5s5uS0aJwKSJIxaJjockYZSTpqKKkU4sCAo9Rtre8HLst++JkDTiN2oUEydEfU4DipHSkmsePLhX8Bz2AoFw2ritZGldCz3sRwreZa5ZssrWBHCe2DkpgRx11/zq+RFOQsIVZkjKrm3FykmRUBQzkhV7iSQxwkPUJ11NOQqJdNLJGxk80ooPg0jo4gpO1N8TKQqlHIWe7gyRGshZbyz+53UTFZw5KeVxogjH00VBwqCK4DgT6FNBsGIjTRAWVN8K8QDpRJROrqhDsGdfnietStmulk8a1VLtIo+jAPbBITgGNjgFNXAN6qAJMHgEz+AVvBlPxovxbnxMWxeMfGYP/IHx+QN545fg</latexit>

yD =
p · q
PD · q

<latexit sha1_base64="l1IFB82Bg2mCsOf+8ALWoPONaok=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjOi6EYo6sJlBfuAdiiZTKYNzWTG5I4wDP0AN/6KGxeKuPUD3Pk3pu0I2nogcHLOuST3eLHgGmz7yyosLC4trxRXS2vrG5tb5e2dpo4SRVmDRiJSbY9oJrhkDeAgWDtWjISeYC1veDn2W/dMaR7JW0hj5oakL3nAKQEj9cqVtHeFz3E3UIRmMe5SPwJ8N8rqRv65mJRdtSfA88TJSQXlqPfKn10/oknIJFBBtO44dgxuRhRwKtio1E00iwkdkj7rGCpJyLSbTZYZ4QOj+DiIlDkS8ET9PZGRUOs09EwyJDDQs95Y/M/rJBCcuRmXcQJM0ulDQSIwRHjcDPa5YhREagihipu/Yjogphcw/ZVMCc7syvOkeVR1jqsnN8eV2kVeRxHtoX10iBx0imroGtVRA1H0gJ7QC3q1Hq1n6816n0YLVj6zi/7A+vgGEN6aYw==</latexit>

� =

s

1 + 4x2
N

p2

Q2

<latexit sha1_base64="jKcTZQENCdOPIXfETDaILa5h5+w=">AAACFHicbVDLSsNAFJ34rPUVdelmsAhCoSSlohuh6MaVtGAf0KRhMp20Q2eSODMRS+hHuPFX3LhQxK0Ld/6N0zYLbT1wL4dz7mXmHj9mVCrL+jaWlldW19ZzG/nNre2dXXNvvymjRGDSwBGLRNtHkjAakoaiipF2LAjiPiMtf3g18Vv3REgahbdqFBOXo35IA4qR0pJnFp0+4hzBC+jIO6FSGxZhBT54N90ydAKBcBp3y+O0rtvYMwtWyZoCLhI7IwWQoeaZX04vwgknocIMSdmxrVi5KRKKYkbGeSeRJEZ4iPqko2mIOJFuOj1qDI+10oNBJHSFCk7V3xsp4lKOuK8nOVIDOe9NxP+8TqKCczelYZwoEuLZQ0HCoIrgJCHYo4JgxUaaICyo/ivEA6SjUDrHvA7Bnj95kTTLJbtSOq1XCtXLLI4cOARH4ATY4AxUwTWogQbA4BE8g1fwZjwZL8a78TEbXTKynQPwB8bnD/G3nOk=</latexit>

Melnitchouk, Schreiber, Thomas, PRD 49 (1994)
Kulagin, Piller, Weise, PRC 50 (1994)
Kulagin and Petti, NPA 765 (2006)



3

Deuterium: nuclear smearing

Nuclear impulse approximation

F2,D(xD, Q2) =

Z yDmax

yDmin

dyDdp2T fN/D(yD, p2T ; �)F2,N
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Weak Binding approximation (WBA)
(Non) Relativistic approach
Nucleon wave function
Nuclear binding and Fermi motion effects 

Structure function
of a bound, off-shell nucleon

Smearing function:

xD =
Q2

PD · q
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Deuterium: off-shell corrections
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Deuterium: off-shell corrections

Bound, off-shell nucleon inside the deuteron 
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Deuterium: off-shell corrections

p2 < m2
N
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Bound, off-shell nucleon inside the deuteron 
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Bound, off-shell nucleon inside the deuteron 
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Off-shell expansion (in nucleon virtuality )p2

Bound, off-shell nucleon inside the deuteron 
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Off-shell expansion (in nucleon virtuality )p2

Bound, off-shell nucleon inside the deuteron 

Kulagin, Piller, Weise, PRC 50 (1994)
Kulagin, Melnitchouk, et al., PRC 52 (1995)
Kulagin and Petti, NPA 765 (2006)

parton level
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Off-shell expansion (in nucleon virtuality )p2
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Bound, off-shell nucleon inside the deuteron 
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struct. func level



4

Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Off-shell expansion (in nucleon virtuality )p2

Free nucleon pdfs/SFs
p2 = m2
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Deuterium: off-shell corrections

Structure functions are deformed at large x

p2 < m2
N
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Off-shell expansion (in nucleon virtuality )p2

Free nucleon pdfs/SFs
p2 = m2
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Latest results from QCD fits in CJ framework

CJ15 fit

The inclusion of nuclear corrections 
is impacting the output of the fit

The most of the recent nuclear 
potentials does not introduce a 
bias on the fit 

Accardi, Brady, et al., PRD 93 (2016)
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Latest results from QCD fits in CJ framework

CJ22 fit
Same off-shell parameterization

More flexible parameterization of sea quarks (NuSea and SeaQuest data)

SimilarDifferent

Difference on  is absorbed in something elsed /u Higher Twist→
Is the model for off-shell correction enough flexible?

Accardi, Jing, Owens et al., PRD 107 (2023)
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KP-like model

+ valence sum rule

Release the assumption of the valence sum rule

⇒ and  fittedC, x0 x1 x1 ≃ x0

Kulagin and Petti, NPA 765 (2006)

Polynomial model ⇒ �f(x) =
X

n

a(n)offx
n
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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)

Kulagin and Petti, NPA 765 (2006)
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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)

Polynomial model ⇒ �f(x) =
X

n

a(n)offx
n
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<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>
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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>
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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>
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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
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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
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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>



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

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

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

Add HT

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

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

Add HT

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
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Results in the CJ fitting framework

Case 1: isospin symmetry

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

Add HT

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
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Results in the CJ fitting framework

Case 2: isospin breaking

n/p

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



12

Results in the CJ fitting framework

Case 2: isospin breaking

Compatible n/p

Hn(x) ≃
1
2

Hp(x)

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 2: isospin breaking

Compatible n/p

Hn(x) ≃
1
2

Hp(x)

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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Need A=3 data to assess flavour 
dependence of off-shell function

Adams, et al., PRL 128 (2022)
MARATHON data
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Only multiplicative HT considered

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)



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)

Only multiplicative HT considered

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



16

JAM results

Mult HT (p=n) as default choice

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



16

JAM results

Mult HT (p=n) as default choice

JAM Fit including A=3 data δfu δfd

�fd

<latexit sha1_base64="ajyRbhHV4Qe0bkBb6W032UuJBDE=">AAAB8nicdVBNS8NAEN3Urxq/qh69LBbBU0hqxPZW9OKxgrWFNJTNZtMu3XywOxFK6M/w4kERr/4ab/4bt20EFX0w8Hhvhpl5QSa4Atv+MCorq2vrG9VNc2t7Z3evtn9wp9JcUtalqUhlPyCKCZ6wLnAQrJ9JRuJAsF4wuZr7vXsmFU+TW5hmzI/JKOERpwS05JmDkAkgOBqGw1rdtpyG6zRb2LbsBTRptZpnLRc7pVJHJTrD2vsgTGkeswSoIEp5jp2BXxAJnAo2Mwe5YhmhEzJinqYJiZnyi8XJM3yilRBHqdSVAF6o3ycKEis1jQPdGRMYq9/eXPzL83KImn7BkywHltDloigXGFI8/x+HXDIKYqoJoZLrWzEdE0ko6JRMHcLXp/h/ctewHNc6v3Hr7csyjio6QsfoFDnoArXRNeqgLqIoRQ/oCT0bYDwaL8brsrVilDOH6AeMt0+6sJDs</latexit>

�fu

<latexit sha1_base64="GCe+n0LDw9vkRhSwISlC+rrLSbk=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuQhJjW3dFNy4r2AekpUwmk3bo5MHMjVBCP8ONC0Xc+jXu/BsnbQUVPXDhcM693HuPnwquwLI+jJXVtfWNzdJWeXtnd2+/cnDYUUkmKWvTRCSy5xPFBI9ZGzgI1kslI5EvWNefXBd+955JxZP4DqYpG0RkFPOQUwJa8sr9gAkgOBxmw0rVMi8bNcetYcu0rLrt2AVx6u65i22tFKiiJVrDyns/SGgWsRioIEp5tpXCICcSOBVsVu5niqWETsiIeZrGJGJqkM9PnuFTrQQ4TKSuGPBc/T6Rk0ipaeTrzojAWP32CvEvz8sgbAxyHqcZsJguFoWZwJDg4n8ccMkoiKkmhEqub8V0TCShoFMq6xC+PsX/k45j2q55cetWm1fLOEroGJ2gM2SjOmqiG9RCbURRgh7QE3o2wHg0XozXReuKsZw5Qj9gvH0C1DGQ/A==</latexit>

JAM Collaboration, PRL 127 (2021)



16

JAM results

Mult HT (p=n) as default choice

JAM Fit including A=3 data δfu δfd

�fd

<latexit sha1_base64="ajyRbhHV4Qe0bkBb6W032UuJBDE=">AAAB8nicdVBNS8NAEN3Urxq/qh69LBbBU0hqxPZW9OKxgrWFNJTNZtMu3XywOxFK6M/w4kERr/4ab/4bt20EFX0w8Hhvhpl5QSa4Atv+MCorq2vrG9VNc2t7Z3evtn9wp9JcUtalqUhlPyCKCZ6wLnAQrJ9JRuJAsF4wuZr7vXsmFU+TW5hmzI/JKOERpwS05JmDkAkgOBqGw1rdtpyG6zRb2LbsBTRptZpnLRc7pVJHJTrD2vsgTGkeswSoIEp5jp2BXxAJnAo2Mwe5YhmhEzJinqYJiZnyi8XJM3yilRBHqdSVAF6o3ycKEis1jQPdGRMYq9/eXPzL83KImn7BkywHltDloigXGFI8/x+HXDIKYqoJoZLrWzEdE0ko6JRMHcLXp/h/ctewHNc6v3Hr7csyjio6QsfoFDnoArXRNeqgLqIoRQ/oCT0bYDwaL8brsrVilDOH6AeMt0+6sJDs</latexit>

�fu

<latexit sha1_base64="GCe+n0LDw9vkRhSwISlC+rrLSbk=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuQhJjW3dFNy4r2AekpUwmk3bo5MHMjVBCP8ONC0Xc+jXu/BsnbQUVPXDhcM693HuPnwquwLI+jJXVtfWNzdJWeXtnd2+/cnDYUUkmKWvTRCSy5xPFBI9ZGzgI1kslI5EvWNefXBd+955JxZP4DqYpG0RkFPOQUwJa8sr9gAkgOBxmw0rVMi8bNcetYcu0rLrt2AVx6u65i22tFKiiJVrDyns/SGgWsRioIEp5tpXCICcSOBVsVu5niqWETsiIeZrGJGJqkM9PnuFTrQQ4TKSuGPBc/T6Rk0ipaeTrzojAWP32CvEvz8sgbAxyHqcZsJguFoWZwJDg4n8ccMkoiKkmhEqub8V0TCShoFMq6xC+PsX/k45j2q55cetWm1fLOEroGJ2gM2SjOmqiG9RCbURRgh7QE3o2wHg0XozXReuKsZw5Qj9gvH0C1DGQ/A==</latexit>

JAM Collaboration, PRL 127 (2021)

�f(x)|CJ-like =
u�fu + d�fd

u+ d
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Courtesy of C. Cocuzza
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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
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Conclusions

To study d/u at large x we need to deal with nuclear effects

We identify a source of theoretical bias in the choice of the 
implementation of HT, which is correlated to off-shell corrections δf

The results in the CJ framework are in agreement with our expectations: 
the bias is removed when we assume isospin breaking for HT

We obtained an off-shell correction  compatible with 0δf

AKP extraction does not find significant differences between HT models, 
but many differences in the numerical implementations wrt CJ

JAM A=3 fit not in agreement with AKP. Average result compatible with CJ
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H̃ = F2,N (x,Q2)HMult(x)
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�H̃ = F2,N (x,Q2)�HMult(x)
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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>



Some implementation differences


