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Getting to know some stalwarts in the field
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Conference started with a homage to ‘BJ’

Figure 1: James Daniel Bjorken
(Jun 22, 1934 – Aug 6, 2024)

I had no idea
Bjorken lived 90
years and passed
away just last
year
Also given his
surname, I did
not expect his
first name to be
so mundanely
American
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‘Why do we do Physics? Because Physics is fun.’

He had a wide
variety of
physics interests,
never walked the
well trodden
path and was
often ahead of
his time
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Ahead of his time

His seminal work,
of course,
predicting that
electron scattering
off nucleons are
like that from
point like particles
before Feynman’s
‘partons’ were
proposed
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A visionary physicist

A stunning prediction of
modern status of high
energy particle physics
field from ‘BJ’ in 1983
Given that QED and
QCD (pillars of SM)
were being developed in
his lifetime, he was
amazingly fearless in
curiosity for ‘beyond
standard model’ physics
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DGLAP : Dokshitzer, Gribov, Lipatov, Altarelli, Parisi
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Altarelli and co.

A prize in experiment
and theory in Guido
Altarelli’s name
Yuriy Dokshitzer
reminisced over zoom
(only one allowed) from
somewhere in St
Petersburg
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And he makes ‘five’

He said they ended up with that particular combination of acronym
‘because it sounded Dutch’
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Getting to the important stuff

Plenary session talks covered all aspects of the physics involved :
PDF calculations/extractions, QCD calculations and their precision,
MC event generators
There was an overall push to improve accuracies in QCD calculations
as exp precisions at LHC caught up the theory uncertainties
Same goes for MC generators, push to ever higher order of accuracies
Also heard the typical theoretical scale variation (factor of 2) is
looking dated, but heard no specific substitute
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Europe is looking ahead

Figure 2: Long term plans in Europe
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FCC-ee : to do or not to do

FCC feasibility study ongoing, big
decisions by end of 2025

China also has plans for CEPC -
circular electron-positron collider

In that case, Europe will skip to
FCC-hh, may be with a bridge e-p
collider program

My two kopecks : China is
singlehandedly planning two major
projects : EICc and CEPC - an
excellent opportunity for Russian
particle physics community - and
saw an email yesterday about a
seminar today on JINR joining
CEPC
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Finally, some physics
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Diffractive physics

Kong Tu from BNL gave a very nice talk on forward/diffractive physics -
in the context of EIC of course, but the technique he mentioned reminded
me of Yuriy Uzikov’s proposal and the related simulation I am working on
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Diffractive physics

Spectator proton tagged events to probe neutron structure in deuteron -
does that sound familiar?

Roman pots to grab spectator protons - may be as an upgrade to SPD in
future? Something to think about.
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EM jet at STAR

Photon jet TSSA to ‘explore potential source of large AN in diffractive
processes’ : 1) independent of energy, 2) diminishes with photon
multiplicity
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EM jet at STAR

Multiple studies recent and
future to probe spin effects in
diffractive processes
A very interesting result, brand
new, not much theoretical
explanations quite yet
Unfortunately, he could not
travel and it was a recorded
video (only exception besides
Dokshitzer’s zoom), so could
not ask questions
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Forward η at PHENIX
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Forward η at PHENIX

200 GeV transverse data, could be one of the last physics results from
PHENIX data
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Forward η at PHENIX

500 GeV p+p data, cross-sections being used by Rudolfo Sassot and his group to
improve fragmentation functions - a worthy goal, SPD should start to think too
where we can provide high precision data for FF calculations - we typically think
only about impact on PDF/TMD
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STAR Λ spin

A test of quantum coherence
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STAR Λ spin

A neat event display
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STAR Λ spin

Predictions from different phenomenological models
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STAR Λ spin
1) Measurments support SU(6) model at highest coherence/small angle
2) Decoherenece of ss̄ correlated with angle between two Λs

SPD aims to replicate this (in diff. kinematic zone) very nice measurement, I
guess
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More diffraction and probably the most interesting of them all
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RHICf (at STAR) forward TSSA

TSSA seen over a large range of energies - explanations include both initial
state and final state effects
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RHICf (at STAR) forward TSSA

Very forward measurements probe diffractive processes - RHICf measured
n, π0 TSSA - keyword : ‘pion-cloud model’
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RHICf (at STAR) forward TSSA
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RHICf (at STAR) forward TSSA
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RHICf (at STAR) forward TSSA

Neutron TSSA at
√

s = 510 GeV
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RHICf (at STAR) forward TSSA

Similar neutron TSSA at
√

s = 200 GeV : very little energy dependence
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RHICf (at STAR) forward TSSA

π0 TSSA at
√

s = 510 GeV
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RHICf (at STAR) forward TSSA

π0 and n TSSA : opposite signs
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RHICf (at STAR) forward TSSA

They claim to be able to separate single, double and non-diffractive
components in near future

Amaresh Datta (JINR) Summary of DIS-2025 Conference - A Biased View Apr 16, 2025 34 / 57



Phenomenology and fits : mostly NNPDF
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Nuclear PDF : nPDF

nPDFs : relatively poorly known
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nPDF : effect of new data
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nPDF : can SPD contribute

We have the ability for NN collisions, but at much lower enegies - not sure
if our data can be much useful, but may be for species for which data is
practically non-existent - looking at O + O
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NNPDF in the TMD business

Flavour neutral part extracted from NNPDF technique
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NNPDF in the TMD business
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NNPDF in the TMD business

1) u quark for three different x values
2) flavour dependence to be included at next attempts
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NNPDF polarized : update

Version 2 of NNPDFpol : kinematic coverage of data included
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NNPDF polarized : update

They do not include any of the high precision PHENIX π0

asymmetries - flagship results from PHENIX
I asked : essentially NNPDF do not want to deal with fragmentation
function and that extra source of uncertainty
There remains the question : are they missing useful info : they claim
no - next slide
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NNPDF polarized : update

They make is it a point to refute claim about gluon positivity by the DSSV
group
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Other interesting upcoming experiment : LHCSpin
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LHCSpin

Fascinating feature : polarized gas target AND regular beam beam collisions : ‘buy one
get one free’ offer
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LHCSpin

Figure 3: LHCSpin polarized target
reminded me of PHENIX H-jet
polarimeter

Figure 4: LHCSpin demontrate they can
separate fixed-target and collider
collisions nicely
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LHCSpin

It’s LHC, so luminosity and event rates will be eye-watering

SMOG : System for Measuring
Overlap With Gas
SMOG2 test data : look at the
separation of J/Ψ and Ψ(2S)
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That J/Ψ and Ψ(2S) separation

Same person talked about COMPASS and AMBER - which I am skipping
here of course
Notice the J/Ψ and Ψ(2S) separation in COMPASS and AMBER
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Summary of my summary

Plenary talk on MC event generators : but no
good news on a polarized generator : I asked
Lots of nice results from COMPASS and JLAB
experiments - that I could not attend or cover here
EIC is undoubtedly the next big thing in spin
physics and DIS community
Lattice QCD talk showed their estimate of quark
orbital angular momentum
Besides NNPDF, heard a lot of mention of MSHT
PDF sets (MSHT Link) and of MAP collabortaion
for TMD (MAP Github)
Exciting physics is being done right now and more
coming in near and far future in the niche field of
nucleon (spin) structure
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https://www.hep.ucl.ac.uk/msht/grids.shtml
https://github.com/MapCollaboration


Who does what

I just liked this summary slide
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SPD got a shout-out

SPD talk was well recieved

Convener of spin physics
parallel group was really
excited to hear of a new
experiment

He included 3 slides from my
talk in his summary talk on
the last day, gave a shout out
to SPD and recently reached
out to invite an SPD talk at
SPIN-2025 - so that was a
nice outreach for SPD overall

Alexey Zhevlakov and Andrej
Arbuzov from BLTP also gave
nice talks
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Beautiful Cape Town

Figure 5: From the balcony of my hotel room
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Beautiful Cape Town

Figure 6: A unique penguine species that survives outside Antarctica
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Beautiful Cape Town

Figure 7: Quintessential African bird
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Beautiful Cape Town

Figure 8: I could see why the Cape of ‘Good Hope’ was dreaded by the sailors of
olden times - windy and stormy as two currents of different temperature collide
there
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Thank You

Amaresh Datta (JINR) Summary of DIS-2025 Conference - A Biased View Apr 16, 2025 57 / 57


