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Introduction
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TSSA :

• Sizable transverse single-spin asymmetries in the very forward direction have been 
continuously reported for the few decades [1,2].

• The transverse single-spin asymmetry(TSSA) is one of the crucial observables in 
high-energy physics for understanding particle production mechanisms and hadron 
spin structure.

Transversely polarized proton 
beam<latexit sha1_base64="9XFHY+r7kpdi1zLXlEWN70JYpVs=">AAACQnicbVBNS8MwAE39nPOr6tFLcAiCOFpR9CJMvXiSCe5D1lnSNN3C0rQkqWOU/TYv/gJv/gAvHhTx6sGsG6LbHgQe74Mkz4sZlcqyXoyZ2bn5hcXcUn55ZXVt3dzYrMooEZhUcMQiUfeQJIxyUlFUMVKPBUGhx0jN61wO/NoDEZJG/Fb1YtIMUYvTgGKktOSad+fuNTyDTiAQTn1H0laI7p0kRkJEXXgAfyU/6vJM7E/G9qfFXLNgFa0McJLYI1IAI5Rd81m3cRISrjBDUjZsK1bNFAlFMSP9vJNIEiPcQS3S0JSjkMhmmk3Qh7ta8WEQCX24gpn6t5GiUMpe6OlkiFRbjnsDcZrXSFRw2kwpjxNFOB5eFCQMqggO9oQ+FQQr1tMEYUH1WyFuI72m0qvn9Qj2+JcnSfWwaB8XrZujQuliNEcObIMdsAdscAJK4AqUQQVg8AhewTv4MJ6MN+PT+BpGZ4xRZwv8g/H9AxrrsmY=</latexit>

AN =
d�" � d�#

d�" + d�#

• Large pT (> 2 GeV/c) TSSA has been investigated by QCD-based approaches:  
(i.e., Transverse Momentum Distributions(TMDs), Collinear twist-3 factorization, …)

• Recently the TSSA of very forward neutral pion was measured in RHICf experiment [3].

[3] M.H. Kim et al., Phys. Rev. Lett. 124 (2020) 1244



• The interferences between baryon trajectories yield the 
transverse single-spin asymmetry.

• Since the RHICf energy is sufficiently large,  can be 
approximated to the triple-Regge diagram.

dσ

p, N*(1520), Δ, Δ(1600)

• Since the produced particles have very large values of pseudorapidity and low pT, it 
is believed that they are produced via diffractive processes.
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Inclusive  scatteringpp↑ → π0X



Inclusive  reaction:pp↑ → π0X
• Kinematics for single diffractive(SD) process

The SD processes can be described in terms of s, xF, and pT2.

<latexit sha1_base64="EifKk2OMkzZweTzzY4FCgnd5ylY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPS9frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1bus1u4vKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAByo2f</latexit>p1

<latexit sha1_base64="jAFpftlrex+3y1Qydk/YnZH7eFk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6Rf65crbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Slq1qndZrd1fVOo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEDTo2g</latexit>p2

<latexit sha1_base64="HncBU5x9Hmra0QPdDzuzrc2gkrg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Vj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9JL3zXqnsVtwZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs1qxbusVO8vyrWbPI4CHMMJnIEHV1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AEE0o2h</latexit>p3

Kinematics

Feynman variable :

The squared momentum transfer :
<latexit sha1_base64="+Q2i39NwXkcYibWCEbOQ91+Xyxk="></latexit>

t = (p1 � p3)
2 ' (1� xF )m

2
N � p2

T

xF

<latexit sha1_base64="PzK1eWxEMQoMf0yDLg2f/xmWXx0="></latexit>

xF =
p0z
pz

' 1� M2
X

s

<latexit sha1_base64="ZD/nOSqVH6Pwafd5o+C5qr/vrHw=">AAACL3icbVDLSgMxFM3UV62vUZduQovQSikzRavLgiKupIJ9QDuWTCbThmYeJBmhDAWXfo3gSv9E3Ihbf8C1mbaCbT0Qcjjn3uTeY4eMCmkY71pqaXlldS29ntnY3Nre0Xf3GiKIOCZ1HLCAt2wkCKM+qUsqGWmFnCDPZqRpD84Tv3lPuKCBfyuHIbE81POpSzGSSurq2bAIr++O8uZJ2SgUYeeCMIl+77xZMYxCV88ZJWMMuEjMKcmBKWpd/bvjBDjyiC8xQ0K0TSOUVoy4pJiRUaYTCRIiPEA90lbURx4RVjzeZQQPleJAN+Dq+BKO1b8dMfKEGHq2qvSQ7It5LxH/9RyRPDjze2x7c9NI98yKqR9Gkvh4MowbMSgDmIQHHcoJlmyoCMKcqn0g7iOOsFQRZ1RQ5nwsi6RRLpmVUvnmOFe9fJhElgYHIAvywASnoAquQA3UAQaP4Am8gFftWXvTPrTPSWlKm8a8D2agff0A1yWmlA==</latexit>

p,N⇤(1520),�,�(1600)
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Invariant cross section in 

the triple-Regge limit



Invariant differential cross-section
• The Lorentz-invariant differential cross section of  :π0

M2
X → ∞
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<latexit sha1_base64="WoHUlD8pnQSasP/uTFTMmX8EpiQ=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4Ckmtab0VBPFYwX5AG8tmO22XbjZhdyOUUPAvePGgiFd/jzf/jZu2goo+GHi8N8PMvCDmTGnH+bCWlldW19ZzG/nNre2d3cLeflNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgF44vMb92BVCwSN3oSgx+SoWADRok2UqsbgCa3rFcoOrbjVM69EnZst+xVvYohp6575lWxa6wMRbRAvVd47/YjmoQgNOVEqY7rxNpPidSMcpjmu4mCmNAxGULHUEFCUH46O3eKj43Sx4NImhIaz9TvEykJlZqEgekMiR6p314m/uV1Ej2o+ikTcaJB0PmiQcKxjnD2O+4zCVTziSGESmZuxXREJKHaJJQ3IXx9iv8nzZLtenbpulysXd7P48ihQ3SETpCLKqiGrlAdNRBFY/SAntCzFVuP1ov1Om9dshYRHqAfsN4+AdzGkFo=</latexit>

�i
<latexit sha1_base64="Vj7cyMTWn3L8qlYUv0gjDuYnSMU=">AAAB7nicdVDLSgNBEJyNrxhfUY9eBoPgadmNcRNvAUE8RjAPSNYwO5lNxsw+mOkVwhLwF7x4UMSr3+PNv3E2iaCiBQ1FVTfdXV4suALL+jByS8srq2v59cLG5tb2TnF3r6WiRFLWpJGIZMcjigkesiZwEKwTS0YCT7C2Nz7P/PYdk4pH4TVMYuYGZBhyn1MCWmr3PAbk5rZfLFmmZVXPnDK2TLvi1JyqJie2ferUsK2tDCW0QKNffO8NIpoELAQqiFJd24rBTYkETgWbFnqJYjGhYzJkXU1DEjDlprNzp/hIKwPsR1JXCHimfp9ISaDUJPB0Z0BgpH57mfiX103Ar7kpD+MEWEjni/xEYIhw9jsecMkoiIkmhEqub8V0RCShoBMq6BC+PsX/k1bZtB2zfFUp1S/u53Hk0QE6RMfIRlVUR5eogZqIojF6QE/o2YiNR+PFeJ235oxFhPvoB4y3T95KkFs=</latexit>

�j

Residue functions with Born approximation
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<latexit sha1_base64="QAQZ2JlLjNWxf1F2ZbOUEf7XAXQ="></latexit>

Gij
k �

pp
k (M2

X)↵k(0)

<latexit sha1_base64="WoHUlD8pnQSasP/uTFTMmX8EpiQ=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4Ckmtab0VBPFYwX5AG8tmO22XbjZhdyOUUPAvePGgiFd/jzf/jZu2goo+GHi8N8PMvCDmTGnH+bCWlldW19ZzG/nNre2d3cLeflNFiaTQoBGPZDsgCjgT0NBMc2jHEkgYcGgF44vMb92BVCwSN3oSgx+SoWADRok2UqsbgCa3rFcoOrbjVM69EnZst+xVvYohp6575lWxa6wMRbRAvVd47/YjmoQgNOVEqY7rxNpPidSMcpjmu4mCmNAxGULHUEFCUH46O3eKj43Sx4NImhIaz9TvEykJlZqEgekMiR6p314m/uV1Ej2o+ikTcaJB0PmiQcKxjnD2O+4zCVTziSGESmZuxXREJKHaJJQ3IXx9iv8nzZLtenbpulysXd7P48ihQ3SETpCLKqiGrlAdNRBFY/SAntCzFVuP1ov1Om9dshYRHqAfsN4+AdzGkFo=</latexit>

�i
<latexit sha1_base64="Vj7cyMTWn3L8qlYUv0gjDuYnSMU=">AAAB7nicdVDLSgNBEJyNrxhfUY9eBoPgadmNcRNvAUE8RjAPSNYwO5lNxsw+mOkVwhLwF7x4UMSr3+PNv3E2iaCiBQ1FVTfdXV4suALL+jByS8srq2v59cLG5tb2TnF3r6WiRFLWpJGIZMcjigkesiZwEKwTS0YCT7C2Nz7P/PYdk4pH4TVMYuYGZBhyn1MCWmr3PAbk5rZfLFmmZVXPnDK2TLvi1JyqJie2ferUsK2tDCW0QKNffO8NIpoELAQqiFJd24rBTYkETgWbFnqJYjGhYzJkXU1DEjDlprNzp/hIKwPsR1JXCHimfp9ISaDUJPB0Z0BgpH57mfiX103Ar7kpD+MEWEjni/xEYIhw9jsecMkoiIkmhEqub8V0RCShoBMq6BC+PsX/k1bZtB2zfFUp1S/u53Hk0QE6RMfIRlVUR5eogZqIojF6QE/o2YiNR+PFeJ235oxFhPvoB4y3T95KkFs=</latexit>

�j

Residue functions with Born approximation

Triple-Regge coupling and ppk vertex function
<latexit sha1_base64="EMUi2oYkZ8X8h6QSWh2OIWngtSo="></latexit>

�pp
k (tpp = 0) =

X

�

�k
��(0)

No	momentum	transfer	between	the	unpolarized	proton	
by	the	generalized	optical	theorem.

11



• Note that  should be real-valued function, so the  
phase of a Regge-pole contribution to AN comes from 
the signature factor

β

Reggeized propagator

Signature factor:
<latexit sha1_base64="yg+LV8oSGQHF2bpTAQ98vhXTFL4="></latexit>

⇠i(t) =
1 + ⌧i exp{�i⇡(↵i(t)� 0.5)}

2

<latexit sha1_base64="yldO4a4Ptu8hstrxJQW6Nx72c2A="></latexit>

↵p(t) = �0.35 + 0.99t

↵N⇤(t) = �0.73 + 0.95t

↵�(t) = 0.16 + 0.89t

↵�⇤(t) = �0.56 + 0.80t

<latexit sha1_base64="EMhwwW9M6sBcPnnOVcopEhct3MI="></latexit>

Pi(t) = ↵0
i⇠i(t)�(Ji � ↵i(t))(1� xF )

�↵i(t)
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Transverse single-spin 
asymmetry



Transverse single-spin asymmetry(TSSA)
• TSSA

Spin-dependent cross section

Spin-averaged cross section
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Parity invariance : 
<latexit sha1_base64="y6PWLjB1+2CM0/zfK/lUndKY0Tg="></latexit>

�i
�1�2

= ⌘1⌘2⌘i(�)�1��2���1,�2

1.  vanishes if k is an unnatural parity state.dσ
<latexit sha1_base64="Fs49U7nekZxmFKwpHwcoJt6TkEc="></latexit>

unnatural parity states : ⇡, !, a1, ...

2.  vanishes when i and j have opposite naturalities.dΔσ⊥

<latexit sha1_base64="x4BEUEKcICREggUcGZE56HGj6dI="></latexit>

natural parity states : Pomeron, ⇢, a2, ...
<latexit sha1_base64="nQq2jwbymn8gCJSJOXHER1HmkFk="></latexit>

↵P(0) ' 1, ↵⇢(0) ⇡ 0.5

Spin-dependent cross section

Spin-averaged cross section

<latexit sha1_base64="ioMkxXfuLRXHzVWbYzQGkdHCFFo="></latexit>

d��? = d��N
? + d��U

?

=
1

s

X

�

h
�N
+��

N⇤

�� ImPNP⇤
N⇤GNN⇤

P (t) + ��
+��

�⇤

��ImP�P⇤
�⇤G��⇤

P (t)
i
�pp
P (0)

✓
M2

X

s0

◆↵P(0)

<latexit sha1_base64="MCTM2oQdRNyP0+amRREq4EXXQog="></latexit>

d� =
1

s

X

�

2

4
X

i

2(�i
+�)

2|P2
i |Gii

k (t) +
X

i 6=j

�i
+��

j
+�2RePiP⇤

jG
ij
P (t)

3

5 �pp
P (0)

✓
M2

X

s0

◆↵P(0)

15



<latexit sha1_base64="N2Se5PM5KhQO4xVToho8ejWwJ10="></latexit>

AN =

P
�

h
�N
+��

N⇤

�� ImPNP⇤
N⇤(

p
|t|/m⇡)gNN⇤

P + ��
+��

�⇤

��ImP�P⇤
�⇤(

p
|t|/m⇡)g��⇤

P e�b��⇤
P |t|

i

P
�

hP
i(�

i
+�)

2|P2
i |giiPe�biiP |t| +

P
i 6=j �i

+��
j
+�RePiP⇤

j (
p

|t|/m⇡)g
ij
P e

�bijP |t|
i

<latexit sha1_base64="IpX+65bN73r0u6XN+Gq6KGBL3Hc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IVS+epIL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz84KYM21c99vJrayurW/kNwtb2zu7e8X9g6aWiSK0QSSXqh1gTTkTtGGY4bQdK4qjgNNWMLqZ+q0nqjST4sGMY+pHeCBYyAg2Vmpe9e7QJeoVS27ZnQEtEy8jJchQ7xW/un1JkogKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpQJHVPvp7NoJOrFKH4VS2RIGzdTfEymOtB5Hge2MsBnqRW8q/ud1EhNe+CkTcWKoIPNFYcKRkWj6OuozRYnhY0swUczeisgQK0yMDahgQ/AWX14mzUrZq5Yr92el2nUWRx6O4BhOwYNzqMEt1KEBBB7hGV7hzZHOi/PufMxbc042cwh/4Hz+ABWsjig=</latexit>

AN =

<latexit sha1_base64="q9IMsqrkYomfqzTSvb1GSi/n+eo=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBHcWGaKqMuiG91VsA9ox5JJM21okhmSjFKG/ocbF4q49V/c+Tdm2llo64HA4Zx7uScniDnTxnW/naXlldW19cJGcXNre2e3tLff1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsYXWd+65EqzSJ5b8Yx9QUeSBYygo2VHk6rqCuwGSqR3opJr1R2K+4UaJF4OSlDjnqv9NXtRyQRVBrCsdYdz42Nn2JlGOF0UuwmmsaYjPCAdiyVWFDtp9PUE3RslT4KI2WfNGiq/t5IsdB6LAI7mUXU814m/ud1EhNe+imTcWKoJLNDYcKRiVBWAeozRYnhY0swUcxmRWSIFSbGFlW0JXjzX14kzWrFO69U787Ktau8jgIcwhGcgAcXUIMbqEMDCCh4hld4c56cF+fd+ZiNLjn5zgH8gfP5A98Skh8=</latexit>�2Im

<latexit sha1_base64="7os0hg/+uqhSwFZvXNkc3MYDUMU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahp5IUUY+lXjxWMLXQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSNkmmGfdZIhPdCanhUijuo0DJO6nmNA4lfwzHtzP/8YlrIxL1gJOUBzEdKhEJRtFKfq8phtV+ueLW3DnIOvGWpAJLtPrlr94gYVnMFTJJjel6bopBTjUKJvm01MsMTykb0yHvWqpozE2Qz4+dkgurDEiUaFsKyVz9PZHT2JhJHNrOmOLIrHoz8T+vm2F0E+RCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOyIXirL6+Tdr3mXdXq95eVRnMZRxHO4Byq4ME1NOAOWuADAwHP8ApvjnJenHfnY9FacJYzp/AHzucPMTOOSQ==</latexit>⇣ <latexit sha1_base64="+a8yhWL6bkEl2vI1Cr+e16eOe/0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLopSRF1GOpF48VTFtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dtbWNza3tgs7xd29/YPD0tFxUyeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnshHM04xiOlA8ogzaqzkd+t8cNkrld2KOwdZJV5OypCj0St9dfsJy2KUhgmqdcdzUxNMqDKcCZwWu5nGlLIRHWDHUklj1MFkfuyUnFulT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/RhuAtv7xKmtWKd12pPlyVa/U8jgKcwhlcgAc3UIN7aIAPDDg8wyu8OdJ5cd6dj0XrmpPPnMAfOJ8/MreOSg==</latexit>⌘
<latexit sha1_base64="jWjH2UTQ5sFlkB0+pmxP4jLVz6U=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvatypX5Zqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3PPjLY=</latexit>

+ <latexit sha1_base64="VMBywBx8Mj/Bgum7O7Fv+i56zGo=">AAACFnicbZDLSgMxFIYz9VbrbdSVuAkWQRDKTBEVuikI4rKCvUBnKJlMpo3NXEjOKKUUfQxfwK2+gTtx69YX8DnMtF1o64HAz/+fnJN8XiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RHFBI9YHTgI1kokI6EnWNPrX2R5845JxePoBgYJc0PSjXjAKQFtdcy9Y6fiVDDHjmABSN7tAZEyvse3HbNolaxx4XlhT0URTavWMb8dP6ZpyCKggijVtq0E3CGRwKlgo4KTKpYQ2idd1tYyIiFT7nD8hRE+1I6Pg1jqEwEeu79vDEmo1CD0dGdIoKdms8z8N/NVNnBmOwTn7pBHSQosopPlQSowxDhjhH0uGQUx0IJQyfX7Me0RSShokgUNxp7FMC8a5ZJ9WipfnxSrl48TRHm0jw7QEbLRGaqiK1RDdUTRA3pGL+jVeDLejHfjY9KaM6ZYd9GfMj5/AAFLn4k=</latexit>

+ i $ j

p p

p p

⇡ ⇡

P

p N⇤

p p

p p

⇡ ⇡

P

� �⇤

P
i,j Re

p p

p p

⇡ ⇡

P

i j

• Diagrammatic representation of the AN
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3D Plot of AN

<latexit sha1_base64="0S6i8c8rsqxQyYJeol5IrxK2n44=">AAAB+3icbVDLSgMxFM3UV62vsS7dBItQN2WmiLosunFZwT6gMwyZNG1DM0lIMtIy9FfcuFDErT/izr8xbWehrQcuHM65l3vviSWj2njet1PY2Nza3inulvb2Dw6P3ONyW4tUYdLCggnVjZEmjHLSMtQw0pWKoCRmpBOP7+Z+54koTQV/NFNJwgQNOR1QjIyVIrccTGgkq+YCBkhKJSbQi9yKV/MWgOvEz0kF5GhG7lfQFzhNCDeYIa17vidNmCFlKGZkVgpSTSTCYzQkPUs5SogOs8XtM3hulT4cCGWLG7hQf09kKNF6msS2M0FmpFe9ufif10vN4CbMKJepIRwvFw1SBo2A8yBgnyqCDZtagrCi9laIR0ghbGxcJRuCv/ryOmnXa/5Vrf5wWWnc5nEUwSk4A1Xgg2vQAPegCVoAgwl4Bq/gzZk5L86787FsLTj5zAn4A+fzB8Gwk50=</latexit>

⇠p(t) ⇡ 0

AN is sensitive to 

the signature factor at small xF



Summary



Summary
• We investigated the TSSA for very forward neutral pion through the Reggeon 

exchange processes.

• Our results match the RHICf data of both transverse momentum and xF 
distribution quite well.

• The differential cross-section for  is approximated to the triple-
Regge exchange process.

pp↑ → π0X

• We found that diffractive reactions are a main source of the  AN in the  
very forward direction.

π0

• pp↑ → π±X, ηX, ΛX, ΔX . . .
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Contribution from each interference



Effective Lagrangians


